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Abstract

Living arrangements of older people in Europe and the US have changed considerably in
the last decades. The impact of these changes on mental health in later life is not fully
understood. Making use of interdisciplinary ageing datasets (the Survey of Health, Ageing
and Retirement in Europe and the Health and Retirement Study in the US), this thesis
aims to evaluate how changes in the way older people live influence depressive
symptoms in old age — focusing on two types of living arrangements: intergenerational
co-residence and housing tenure. Composed of four empirical chapters, this PhD thesis
makes four methodological and substantive contributions to the literature. The first
chapter sets the stage for a cross-national comparison of the effect of living
arrangements on depression. It assesses the comparability of commonly used depressive
symptoms measures in the primary ageing datasets (Euro-D and CES-D scales). The
second chapter focuses on the effect of early access to homeownership (before the age
of 35) and housing stability on later life depression in the US. The findings suggest that
accessing the housing ladder early on in the life course and remaining in that home are
associated with both lower levels of depressive symptoms and slower progression of
depression in later life. The third empirical chapter investigates the association between
changes in housing tenure and depression in later life in the US. Using individual fixed-
effects models, this analysis assesses whether within-person changes in housing tenure
are associated with within-person changes in depressive symptoms. The analyses show
that acquiring a home after 50 brings mental health benefits. The fourth empirical
chapter evaluates the effects of intergenerational co-residence in 14 European countries.
Using an instrumental variable approach to account for reverse causality, the findings
suggest that co-residing with an adult child in the context of the 2008 economic crisis can
yield mental health benefits for their parents. Taken together, the results presented in this
thesis underscore the importance of living arrangements as key life course determinants
of depression in old age.



Extended abstract

Background. There is a vast literature documenting the key risk factors for depression in
old age. Less is known about whether and to what extent the immediate social
environment of older adults — their living arrangements - can impact their mental health.
The way older people live has changed considerably over the past decades, in particular
for the two types of living arrangements this thesis focuses on: intergenerational co-
residence and homeownership.

Odbyjectives. The aim of this thesis is to examine whether changes in homeownership and
intergenerational co-residence affect mental health in old age. Data are drawn from the
Survey of Health and Retirement in Europe and the US Health and Retirement Study. I
implement quasi-experimental approaches to take into account selection into different
types of living arrangements and reverse causality.

Key results. The first empirical chapter explores the comparability of two commonly used
measures of depressive symptoms in later life: the Euro-D and CES-D scales. Although
the two scales were correlated, there were systematic discrepancies in scores by
demographic and socioeconomic characteristics. The second empirical chapter adopts a
life course approach and examines whether the timing of access to homeownership (early
access, defined as before the age of 35) and housing stability are associated with mental
health in old age. Findings indicate that early access to the housing ladder and remaining
in the same home have a long-run effect on depressive symptoms: it is associated with
both a lower level of depressive and a slower age-related decline in mental health. The
third empirical chapter evaluates the effect of acquiring a home later in life (after 50) on
mental health. Exploiting within-individual changes in housing tenure, I find that
becoming homeowner predicted a significant decline in depressive symptoms and that
this effect lasts for up to two years before fading away. The final empirical chapter assess
the effect of the increase in intergenerational co-residence as a result of the 2008
economic crisis on the mental health of older parents. Results show that co-residence is
associated with lower levels of depressive symptoms among older parents.

Ewmpirical contributions. Taken together, the results presented in this thesis underscore the
importance of living arrangements as social determinants of mental health in old age. In
addition to better-researched factors such as marital status and neighbourhoods
characteristics, co-residence and housing tenure might constitute a health advantage in
later life. The contributions of the thesis are also methodological. The findings from the
exploration of the comparability of the two depressive symptoms score highlight the
importance for researchers to be cautious when comparing depressive symptoms levels
and associations with risk factors using different measures. The different methods
implemented in the empirical chapters are designed to account for the issues of selection
and reverse causality. This type of approach could be usefully extended to other types of
living arrangements not covered in this thesis.

Implications for policy. Findings suggest that policies encouraging intergenerational support
and exchanges, potentially in the form of co-residence, may have benefits for the mental
health of older Europeans. The empirical results also add to the growing recognition that
homeownership may have public health implications for both current and future
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generations. Policies targeted at supporting marginal buyers in acquiring homes may yield
important mental health benefits.

Future research directions. Building on the findings that co-residence and homeownership
are determinants of depression in old age, a future research agenda should evaluate the
mental health effects of policies encouraging these living arrangements (e.g. access to
homeownership).
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Chapter 1

Introduction

1.1. Background: depression in later life and its determinants

Population ageing is one of the major challenges of the 21* century: by 2020 people aged
65 and older will have outnumbered children aged under 5 years (United Nations 2013,
Harper 2014). Continuing increases in life expectancy have fuelled considerable research
to determine whether these additional years of life would be lived in good or poor health
(Fries 1980, Fries 2003). Evidence suggests that cohorts now reaching old age' atre
healthier than their predecessors (Cutler 2001, Manton 2008, Cutler, Ghosh et al. 2013).
However, progress has been uneven and important inter-individual variability in healthy
ageing remains (Chandola, Ferrie et al. 2007, Mackenbach, Stirbu et al. 2008, Jagger,
Gillies et al. 2009, Currie and Schwandt 2016). About a quarter of the variation in health
status in old age appears to be due to genetic factors (Brooks-Wilson 2013), with the
cumulative effect of social inequalities and health behaviours over the life course

accounting for the rest (McGinnis, Williams-Russo et al. 2002, Jagger, Gillies et al. 2009).

The contribution of mental health® to healthy ageing has received in the past less
attention compared to physical health. However, understanding better the potential

determinants of mental health in later life is crucial. Indeed, available projections show

!In this thesis, and unless otherwise specified in the text, ‘old age’ is defined as being aged 50 and
older, because it is the age used for inclusion in the main datasets to be used in the empirical
chapters. I use old age, older age, late-life and later life as synonymous throughout the thesis.
2In the specific context of this thesis, I use ‘mental health’, ‘depression’ and depressive
symptoms’ as synonymous.
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that depression will be the leading cause of Disability Adjusted Life Years (IDALYS) lost
in high-income countries by 2030 (Mathers and Loncar 2006). Depression in old age is
the most frequent cause of emotional suffering in later life (Beekman, Copeland et al.
1999). It significantly decreases the quality of life of older adults and has been associated
with accelerated ageing, as indicated by a higher associated prevalence of other chronic
conditions such as heart disease, stroke and functional disability (Larson, Owens et al.
2001, Blazer 2003, Barth, Schumacher et al. 2004, Arbelaez, Ariyo et al. 2007, Liebetrua,
Steen et al. 2008, Covinsky, Yaffe et al. 2010). Depression is also a strong predictor of

suicide among older adults (Conwell and Duberstein 2001).

Estimates of the prevalence of depression in the older population vary considerably
between countries and depending on the measurement tools. In Western countries, bout
1 to 4% of the population aged 65 and over has major depression’ (Blazer 2003,
Alexopoulos 2005). The prevalence of major depression increases substantially after the
ages of 75-80 (Palsson, Ostling et al. 2001, Teresi, Abrams et al. 2001). Rates of major
depression in the general population have risen considerably in the recent decades, which
suggests that future cohorts of older adults will be more likely to have experienced severe
depression over their life course (Compton, Conway et al. 2006). The prevalence of

minor depression® is higher and has been estimated at around 15% for community-

3As defined by Alexopolous (2005, p.1962): “Five of the following symptoms must be present:
depressed mood, diminished interest, loss of pleasure in all or almost all activities, weight loss or
gain (more than 5% of bodyweight), insomnia or hypersomnia, psychomotor agitation or
retardation, fatigue, feelings of worthlessness or inappropriate guilt, reduced ability to
concentrate, recurrent thoughts of death or suicide. At least one of the symptoms must be either
depressed mood or diminished interest or pleasure. The syndrome should last at least 2 weeks,
lead to distress or functional impairment, and not be a direct effect of substance use, a medical
condition, or bereavement”.

*As defined by Alexopoulos (2005, p.1962): “At least two but fewer than five of the symptoms of
major depressive disorder must be present. The syndrome should last at least 2 weeks, lead to

distress or functional impairment, and not be a direct effect of substance use, a medical
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dwelling older adults in the US and 18-20% in Europe (Blazer 2003, Castro-Costa,

Dewey et al. 2007).

There is a vast literature documenting the key risk factors for depression in later life
(Djernes 20006, Vink, Aartsen et al. 2008). Rates of depression tend, for example, to be
higher among older women compared to men, although the gender gap in old age is
narrower than earlier in the lifespan (Djernes 20006, Fiske, Loebach Wetherell et al. 2009).
There is evidence that major depression decreases in early old age compared to middle
life (Blazer 2003), but also that subthreshold depressive symptoms are very common in
old age (Vink, Aartsen et al. 2008). An overview of risk and protective factors for late-life

depression is provided in Figure 1.1.

Figure 1.1. Life course overview of risk and protective factors for late-life depression
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The aim of this thesis is to examine whether changes in the way older people live has an

impact on late-life depression alongside the factors outlined in Figure 1.1. As noted by

condition, or bereavement. This diagnosis can only be made in patients without a history of
major depression, dysthymia, bipolar, or psychotic disorders”.

19



Link and Phelan (1995), a challenge for researchers is to try to understand how social
environments place individuals “at risk of risks” or on the contrary constitute a health
advantage. A rich body of literature has consequently focused on the effects of
neighbourhoods or cities on mental health (e.g. Leventhal and Brooks-Gunn 2003,
Galea, Freudenberg et al. 2005, Osypuk, Tchetgen Tchetgen et al. 2013). However,
comparatively less research has focused on the immediate social environment of older
adults, ie., their living arrangements (Hughes and Waite 2002). This thesis aims to
contribute to address this gap by examining the mental health effects of two types of

living arrangements: intergenerational co-residence and housing tenure.

1.2. Motivation: changes in living arrangements in later life in Europe and the US

The immediate social environment formed by the family and how older people organize
their living arrangements are particularly salient for their mental health (Hughes and
Waite 2002). The presence or absence of a spouse in the household has been the most
prominent dimension of living arrangements studied in the literature. Being married and
co-habiting has shown consistently positive effects on physical and mental health (for a
review: Koball, Moiduddin et al. 2010). However, this previous research does not fully
tap into the complexity and evolution of living arrangements in old age, not
distinguishing, for example, among married couples who also live with their children or
have different housing tenures. Possible effects of older people’s household structure on
health beyond marital cohabitation have been considered in several studies, often

focused on one or a few countries (e.g. Netuveli, Wiggins et al. 2006, Gierveld, Dykstra

et al. 2012).
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It is not possible in this thesis to cover 4/ concurrent dimensions of living arrangements
and their effects on mental health in old age. I will consequently focus on two important
changes in living arrangements in the past decades in Europe and the US: variations in

intergenerational co-residence and the rise of homeownership.

1.2.1. Changes in intergenerational co-residence patterns

Since World War II, the number of older people living alone has increased dramatically
in most industrialized countries (Glaser, Tomassini et al. 2004). This transformation is of
considerable magnitude and has been described as a “quiet demographic revolution”
(Elman and Uhlenberg 1995). In 1850, about 70% of White Americans aged 65 and older
were co-residing with an adult child. This percentage declined steeply until reaching 13%
in 1990, before rising again in 2000 (Ruggles 2007). European countries experienced a
similar ‘simplification’ of the living arrangements of their older populations (Tomassini,
Glaser et al. 2004) — with a decrease in the share of older people living with their adult
children. Available data show that in the 1950s-1960s, 35-50% of the population aged 65
and over in several Nordic countries and England and Wales were co-habiting with an
adult child; this proportion went down to 5-15% in the early 1990s (Grundy 1992,
Sundstrom 1994, Grundy 1999).

However, recent years have witnessed a reversal of this trend, largely attributed to an
increasing number of children staying longer or moving back to the parental home in
response to the high unemployment rates associated with the economic downturn started
in 2008 (Kaplan 2012, Kahn, Goldscheider et al. 2013). While some research has
characterized these changes (Matsudaira 2016), fewer studies have examined the

consequences of co-residing with adult children on the mental health of older parents.
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Whether and how these changes have influenced the mental health of older people

warrants further evaluation.

1.2.2. Changes in homeownership rates

Changes in homeownership rates have been as remarkable as changes in
intergenerational co-residence. During the second half of the 20™ Century, many
European countries experienced a rapid increase in homeownership rates (Kurz and
Blossfeld 2004, Andrews, Caldera Sanchez et al. 2011). Although rates vary considerably
across countries, today about 70% of older Europeans and 78% of older Americans own
their home (Andrews and Caldera Sanchez 2011, Angelini, Laferrére et al. 2013). Over
the past 60 years, homeownership has been the central focus of housing policy in the US
and many FEuropean countries, based on the premise that homeownership is associated
with a range of desirable social outcomes such as children educational outcomes,
residential stability and community participation (Rohe, Van Zandt et al. 1991, Rohe and
Stewart 1996, Rossi and Weber 1996). Yet, despite its near-universal appeal for both the
population and policy-makers, the potential benefits (or harms) of homeownership for
health are not fully understood. Social epidemiologists often consider homeownership as
a proxy for economic and social status, but its direct health-damaging or health-

promoting effects have been less studied.

1.3. Research questions and structure of the thesis

These gaps in the literature give rise to the central research question of this thesis:

What is the effect of changing living arrangements on depressive symptoms in later life in Enrope and the

us?
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This thesis aims to answer this question by focusing on changes in intergenerational co-

residence and homeownership patterns. The four sub-questions are as follows:

1. Are the Euro-D and CES-D scales of depressive symptoms comparable?

2. Does the timing of access to homeownership and subsequent residential stability have an impact
on depressive symptoms in later life?

3. Is acquiring a home in later life associated with lower levels of depressive symptoms?

4. Do older parents who co-reside with their adult children have fewer depressive symptoms?

This section outlines the four sub-questions that form the empirical work of this thesis,
including how they fit together, main methods, findings and contributions. The structure

of the thesis is then described.

The first empirical chapter — Chapter 4 — assesses the comparability of the two
depressive symptoms measures commonly used to measure depression in later life: the
Euro-D and the CES-D scales. A growing literature suggests that there are differences in
the prevalence of depressive symptoms in later life across countries (Castro-Costa,
Dewey et al. 2007, Ploubidis and Grundy 2009, Kok, Avendano-Pabon et al. 2012,
Missinne, Vandevive et al. 2014); and also that risk factors may differ depending on the
national context (Crimmins, Kim et al. 2011, Siegrist, Lunau et al. 2012, Lunau,
Wahrendorf et al. 2013, Di Gessa and Grundy 2014, Riumallo-Herl, Basu et al. 2014).
However, these studies have used together different measures of depressive symptoms as
outcomes, thus raising a question about the validity of these comparisons as the

differences across countries might be in part due to differences across tools. To date, the
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comparability of the main depressive symptoms measures used in research focusing on
old age has not been systematically assessed. The key research question guiding the first
empirical paper is as follows:

Are the Euro-D and CES-D scales of depressive symptoms comparable?

To answer this question, I use data from the second wave of the Survey of Health,
Ageing and Retirement in Europe (SHARE), where the two scales have been
administered to the same respondents. The chapter examines the comparability of the
measures in terms of their distributional properties, population subgroups, sensitivity and
specificity and associations with established risk factors for depression in old age. The
key methodological contribution of this chapter is to highlight the need for researchers
to be cautious when comparing depressive symptom levels and associations with risk

factors between surveys that use different measures of depressive symptoms.

The next three empirical chapters of the thesis focus on the effect of living arrangements
on depressive symptoms in later life. The sequence of these empirical chapters draws on
the literature that described how living arrangements vary over the life course. A large
literature has documented a strong association between stages of the life cycle and living
arrangements, as households adjust their arrangements depending on their changing

demographic, economic and social circumstances.

Figure 1.2 below proposes a schematic overview of a life course approach to living
arrangements. As noted by Beer and Faulkner (2011), housing transitions are affected by
a combination of age, household structure, economic resources, health and wellbeing,
tenure status and values and aspirations. In the first period as described in the figure, the

household is establishing itself, and fertility decisions, employment and aspirations to
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access the housing ladder are key drivers of decisions related to living arrangements. In
the second period, housing wealth has potentially been accumulated and, together with a
stable occupation, moving to a new house in a more desirable neighborhood or re-
entering the housing market is possible. In the third period, health and wellbeing exert
considerable influence on living arrangements — with, for example, the desire to be closer

to friends and relatives or to services.

Figure 1.2. Life course approach to living arrangements
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This representation of decisions related to living arrangements over the life course is
intended as a schematic. The aim of empirical chapters 5 to 7 is not to test whether this
model or a concurrent one is valid but to understand how different types of living

arrangements at different stages of the life course can influence mental health in later life.

The second empirical chapter — Chapter 5 — focuses on the first stages of the life course

approach to living arrangements. Although homeownership is often associated in the
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literature with better health (e.g. Jones 1995, Dalstra, Kunst et al. 2006, Windle, Burholt
et al. 2006, McCann, Grundy et al. 2012), whether the timing of homeownership
attainment and residential stability are related to health in old age is unclear. This chapter
will consequently examine the impact of owning a home before age 35 on late-life mental
health in older Americans. It is guided by the following research question:

Does the timing of access to homeownership and subsequent residential stability have an impact on
depressive symptonms in later life?

To answer this question, I use data from the Health and Retirement Study (HRS) and
examine whether homeownership by age 35 was associated with mental health levels and
trajectories at age 50 and beyond. Using individual fixed-effects and propensity score
matching to account for selection into homeownership, I show that early access to
homeownership and stability yield long-term mental health benefits in old age, and that
financial security (in the form of earlier mortgage repayment and improved financial

security) is among the mechanisms involved.

The third empirical chapter — Chapter 6 — looks at the effect of changes in living
arrangements in the later stages of the life course. Specifically, I ask whether acquiring a
home later in life is associated with positive psychological effects. Historical evidence has
shown that access to the housing ladder has been delayed for recent generations
(Goodman, Pendall et al. 2015). An important question is consequently whether
acquiring a home in later life may still lead to improvements in mental health similar to
those observed for younger buyers. The chapter is guided by the following research
question:

Is acquiring a home in later life associated with lower levels of depressive symptoms?
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I use data from the Health and Retirement Study (HRS) to answer this question. Using
individual fixed-effects relating transitions in tenure to transitions in depressive
symptoms levels, I show that acquiring a home in later life is associated with lower levels
of depressive symptoms in older age, and that this association is sustained for at least two

years after the acquisition of the new home.

The final empirical chapter — Chapter 7 — focuses on an important change in living
arrangement brought about in part by the by the economic crisis started in 2008: the
increase in intergenerational co-residing. Indeed, recent years have seen a reversal in the
long-term trend in solo living in old age in industrialized countries. Although several
studies have characterized this transformation in intergenerational living arrangements
(Matsudaira 2010), its potential effect on the mental health of older parents (aged 50 and
over) in Europe is still unclear. The research question for this chapter is the following:

Do older parents who co-reside with their adult children have fewer depressive symptoms?

As for Chapter 6, I use data from SHARE to assess the effects of intergenerational co-
residence on mental health in later life. An instrumental variable approach is
implemented to account for the issue of reverse causality between co-residence and
mental health. In the context of rising youth unemployment rates during the economic
crisis in Europe, I find that increased intergenerational exchange between adult children
and their parents in the form of co-residence has positive effects on depressive

symptoms of older parents.
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As further discussed in the literature review and methods sections of this thesis, an

important methodological challenge shared by the last three empirical chapters is that of

selection into homeownership attainment and co-residence. Those who co-reside with

their adult children or become homeowners at different stages of their life course are

likely to differ along dimensions also correlated with their mental health (such as early life

circumstances, for example). This issue is at the core of the research designs chosen for

each empirical chapter. Potential differences by gender were explored in each empirical

chapter but not reported as no significant differences were found. Substantive and

methodological contributions of the thesis are summarized in Table 1.1 below.

Table 1.1. Overview of the key contributions of the empirical chapters of the thesis

Research question

What is known on the
topic?

What this chapter
adds?

Chapter 4

Chapter 5

Are the Euro-D and
CES-D scales of
depressive symptoms
comparable?

Does the timing of
access to
homeownership and
subsequent residential
stability have an impact
on depressive
symptoms in later life?

The two scales have been  Methodological

used alongside each
other to examine
depression prevalence
and risk factors but their
comparability has not
been assessed to date

Homeownership (as
opposed to renting) is
associated with better
health but whether the
timing of
homeownership and
housing stability
attainment matter for
depressive symptoms in
later life is unclear

contribution: the two
scales are broadly
comparable but
caution should be
exercised when
using the two in
parallel when
comparing
depressive
symptoms
prevalence across
countties

Methodological
contribution:
Propensity score
matching and
individual fixed
effects are used to
address the issue of
selection

Substantive
contribution: early
access to
homeownership
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and residential
stability seem to
have long-lasting
benefits for the
mental health of
older Americans

Chapter 6 Is acquiring a home in ~ Homeownership is Methodological
later life associated with  associated with better contribution: A fixed-
lower levels of health, but whether effects approach is
depressive symptoms?  acquiring a home later in  used to deal with
life confers the same selection
benefits as earlier in life
is unclear Substantive
contribution:

Acquiring a home
after age 50 is also
associated with
lower levels of

depressive
symptoms
Chapter 7 Do older parents who  Intergenerational co- Methodological
co-reside with their residence has increased contribution: An
adult children have as a result of the Great instrumental
fewer depressive Recession. The impact of  variable approach is
symptoms? this trend on the mental ~ implemented to
health of older parentsis  address the issue of
unclear selection
Substantive

contribution: In the
context of the
Great Recession,
intergenerational
co-residence is
associated with
improved mental
health of older
parents

The aim of this chapter was to set the scene for the thesis by outlining the importance of
depressive symptoms in later life and how changes in living arrangements over the life
course might impact mental health in old age. The four main empirical chapters, how

they fit together and their expected contributions to the literature were then presented.
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The rest of this thesis is organized as follows:

Chapter 2 will review the relevant literature and highlight the limitations in what is
known of the effect of living arrangements on mental health in later life. The datasets

and methods to be used throughout the thesis are described in Chapter 3.

Each of the empirical Chapters 4 to 7 is structured in a similar way: the topic of the
chapter is presented in an abstract and the introduction. The data used and the methods
are then outlined. Third, the results from the statistical analyses are detailed. And fourth,
the main findings are discussed in light of the existing literature, the strengths and

limitations of the analyses are presented before conclusions are drawn.

Finally, Chapter 8 brings together the findings of the empirical chapters. After a
summary of the key findings, how they fit together and what are the overarching
limitations of the work conducted as part of this thesis, I outline the contributions of the

thesis as well as policy implications and potential avenues for future research.
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Chapter 2

Literature review

This second chapter presents a review of the literature, motivated by two questions: how
have the physical and mental health impacts of living arrangements in old age been
studied in the existing literature? In what way can research be developed to improve our
understanding of the effects of changing living arrangements on depressive symptoms in
later life? On that basis, I derive the research questions for the four empirical chapters of
the thesis.

The chapter is organized as follows’. First, a key prerequisite to the comparison of
depression in old age across different settings is the comparability of the outcome
measure. I consequently focus this first section on studies that have looked at the
comparability of measures of depressive symptoms in old age. Second, I review the
available literature on homeownership, with particular attention given to changes over
time in those arrangements and impacts on mental health. The third section is organized
in a similar fashion but focuses on intergenerational co-residence and depression. At the

end of each section I introduce the expected contributions of the empirical chapters.

SPerforming a systematic literature review in the areas of co-residence and homeownership and
their respective impacts on mental health is beyond the scope of this thesis. However, this review
offers a comprehensive overview of the extant literature and its limitations. A systematic review
would have not been possible as a narrow selection of search terms would likely have meant

missing a lot of relevant papers.
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2.1. Measuring and comparing depressive symptoms in old age®

There is a large literature comparing levels of depressive symptoms across European
countries and beyond. In this first section, I describe the developments of this literature:
from overcoming the methodological challenges of comparing depression levels
measured with different tools with the development of the Euro-D scale to the recent
focus on comparing depressive symptoms across sister ageing studies like the English
Longitudinal Study of Ageing, the US Health and Retirement Survey and the Survey of
Health, Ageing and Retirement in Europe. These surveys include different measures of
depression in later life, raising new challenges for cross-national comparisons that the

first empirical chapter of this thesis is hoping to contribute to solving.

2.1.2. Comparability across European countries

Considerable cross-national variation in mental health in old age is consistently reported
in the literature. Until the development of harmonized measures, it was however not
clear whether these differences represented ‘real’ variations across countries or an
artefact due to methodological limitations. In a review of the prevalence of depression in
old age, Beekman and colleagues (1999) noted that reported prevalence rates varied
considerably across countries. They also noted that these large differences were likely to
be attributable to methodological differences across studies included in the review,
depending on whether depression was ascertained through psychiatric evaluation, use of
diagnostic algorithms or instruments fielded in surveys which measure depressive
symptoms (and the latter will be the focus of this thesis).

The wvalidity of cross-national comparisons had indeed long been limited by

¢The empirical work of this thesis uses the Euro-D and CES-D scales of depressive symptoms.
Further details about the two scales and what they measure is given in Chapter 4. This section is
centred on discussing how depressive symptoms levels have been compared across countries in

previous studies.
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methodological challenges and the lack of equivalent data across countries. Between-
country differences had been estimated, for instance, »iz the meta-analysis of data from
different studies with different sampling designs and populations (Copeland, Beekman et
al. 1999); had included only a small sub-sample of patients (Ayuso-Mateos, Vazquez-
Barquero et al. 2001, Angst, Gamma et al. 2002); or a unique item for happiness and
depression (Hopcroft and Bradley 2007). A review of 27 studies published in 2005 on the
size and burden of mental health disorders across Europe concluded that there was little
evidence for considerable national differences after accounting for the design, sampling
and other methodological differences between studies (Wittchen and Jacobi 2005).
Another review published the same year and focused on depression also concluded that
variations across country were likely to be partly due to methodological issues (Paykel,
Brugha et al. 2005).

The development of the Survey of Health, Ageing and Retirement in Europe’ made
possible a more robust comparison of depressive symptoms prevalence across the
European countries included in the survey (Castro-Costa, Dewey et al. 2007). The survey
contains the Euro-D scale of depressive symptoms, a validated measure developed
specifically to harmonize data on depressive symptoms in old age in the 11 European
countries forming part of the EURODEP study (Prince, Reischies et al. 1999, Prince,
Reischies et al. 1999).

Castro-Costa and colleagues (2007) were among the first to make use of the Survey of
Health Ageing and Retirement in Europe dataset to compare depressive symptom levels
across the ten countries included in the first wave of data. They found significant
differences across countries, even after adjusting for compositional differences due to

gender, age, duration of education and cognitive function. Figure 2.1 below reports the

7 Further details about the SHARE dataset are provided in Chapter 3 (data and methods) of this thesis.
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prevalence of elevated depressive symptoms across countries, adjusted for gender, age,

educational level and cognition.

Figure 2.1. Depression prevalence according to the Euro-D depressive symptoms scale
in a selection of European countries

Sweden ] p
Denmark 1 =
Nethetlands 1 —
Germany 1 =
Austria 1 —
Switzerland 1 [
France 1 [
Italy 1 —
Spain 1 —
Greece 1 —
0 é 1IO 1I5 2I0 2IS 3I0 3IS 4IO

Notes: Prevalence rates and 95% confidence intervals, measured as prevalence of elevated
depressive symptoms (defined as Euro-D score of 4 or above) adjusted for gender, age,
educational level and cognition (verbal fluency and animal naming scores).

Source: Castro-Costa et al, 2007.

The highest prevalence rates are found in Southern European countries such as France,
Italy and Spain. Prevalence rates were 18% to 20% in most other European countries
included in the study (Castro-Costa, Dewey et al. 2007).

Despite the improvement in the comparability of the data, a number of challenges to the
validity of these comparisons remained. Indeed, a first condition for valid comparison is
to ensure that the same concept is being measured in different countries and across
gender or different age groups. The studies included in Table 2.1 have all tried to
overcome these methodological difficulties. A first group of studies focused on

measurement invariance, defined as “the general question [...] of whether or not, under

different conditions of observing and studying phenomena, measurement operations
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yielded measures of the same attribute” (Horn and McArdle 1992, p.117). Castro-Costa
and colleagues (2008) used confirmatory factor analysis (CFA) and Rasch modelling to
support the validity of the measure and their initial findings on the validity of the Euro-D
scale to compare the prevalence and associated risks s of depressive-symptoms across
Europe. They found evidence to support the validity of the scale as either a uni-
dimensional or bi-dimensional measure (affective suffering and motivation) of depressive
symptoms. A similar analysis was conducted for the other measure of depressive
symptoms used in this thesis: the eight-item version of the CES-D scale. Van de Velde
and colleagues (2010) used multi-group Confirmatory Factor Analysis to eliminate
measurement bias in the third wave of the European Social Survey. They confirmed that
gender and cross-countries differences in depressive symptoms remained significant after
eliminating measurement bias. Missine and colleagues (2014) reproduced this analysis to
investigate the measurement equivalence of the CES-D scale across age groups in the
SHARE dataset. Their results also indicate that the measure is comparable across age
groups and countries. Ploubidis and Grundy (Ploubidis and Grundy 2009) set to
investigate the role of country of residence on depressive symptoms using the SHARE
data. They established between-country invariance of the Euro-D scale using latent
variable modelling. In line with previous studies, they found evidence of considerable
cross-national heterogeneity in later-life depression prevalence in Europe. These studies
confirmed the patterns described by Castro-Costa, Dewey et al. (2007), with
Scandinavian countries exhibiting the lowest levels of depression in later life and
Mediterranean countries the highest.

Another methodological challenge is the impact of reporting styles on cross-national
differences in self-assessed health in general and depressive symptoms in particular

(Salomon, Tandon et al. 2004, Jirges 2007). Indeed, direct comparisons of health
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outcomes may be misleading due to country specific response behaviours (Bago d'Uva,
Van Doorslaer et al. 2008). Reporting heterogeneity in the case of depressive symptoms
was examined using SHARE by Kok and colleagues (2012). Using the anchoring
vignettes available for three types of depressive symptoms (mood, sleeping and
concentration problems), they found that differences in reporting styles do not explain

cross-national and socio-economic differences in depression.
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Table 2.1. Overview of the findings of methodological studies comparing depressive symptoms prevalence across Western Europe

Authors Dataset Wave Population Countries Measure Discussion of cross-national differences

Castro-Costa, SHARE 2004 50 and older 11 European Euro-D Between-country measurement invariance

Dewey et al. countries' is achieved through confirmatory factor

(2008) analysis and Rasch modelling. Results show
that the Euro-D scale can be used as a uni-
or bi-dimensional measure across European
countries

Van de Velde, European 20006- 18-75 25 European CES-D (8 items The focus is on eliminating measurement

Bracke et al. Social Survey 2007 countries” shorter version) bias to assess the magnitude of gender

(2010) differences in depression prevalence.
After adjustment, gender and cross-national
differences remain significant.

Missinne, SHARE 2006 50 and older 14 European CES-D (8 items Between-country measurement invariance

Vandevive et al. countries’ shorter version) is achieved through confirmatory factor

(2014) analysis. Results show that depression levels
can be meaningfully compared across age
groups and countries.

Ploubidis and SHARE 2004 50 and older 9 European Euro-D and CASP-  Between-country measurement invariance

Grundy (2009) countries® 12 scales is established using latent variable
modelling. After adjustment for
demographic characteristics, there is
considerable between-country
heterogeneity in both depression and
wellbeing.

Kok, Avendano- SHARE 2004 and 50 and older 10 European The 3 dimensions of Reporting heterogeneity does not explain
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Pabon et al. 2006 countties’ the Euro-D score cross-country differences. These

(2012) included in the differences are more likely to be explained
vignettes (mood, by different risk factors for depression
sleeping and between countries and socio-economic
concentration groups
problems)

'Sweden, Denmark, Nethetlands, Germany, Austria, Switzerland, France, Italy, Spain and Greece.

*Austtia, Belgium, Bulgaria, Switzetland, Cyprus, Germany, Denmark, Estonia, Spain, Finland, France, UK, Hungary, Ireland, Latvia, Nethetlands,
Norway, Poland, Portugal, Romania, Russian Federation, Sweden, Slovenia, Slovakia and Ukraine.

’Austria, Germany, Sweden, Netherlands, Spain, Italy, France, Denmark, Greece, Switzerland and Belgium.

‘Denmark, Sweden, Austria, Germany, Netherlands, France, Spain, Italy and Greece.

"Denmark, Germany, Netherlands, Belgium, France, Italy, Spain, Greece, Poland, Czech Republic.
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2.1.2. Comparability across ageing studies

Researchers have started to compare the drivers of depression in old age beyond the
countries covered in SHARE to include survey data from the English Longitudinal Study
of Ageing, the Health and Retirement Study (HRS) in the United States and other sister
ageing studies (see Table 2.2. for a list of these datasets) in their cross-national
comparisons. An obvious advantage of using these surveys together is that they comprise
broadly comparable measures on various topics including economic circumstances,
health and health behaviours (Borsch-Supan, Hank et al. 2005, Banks, Nazroo et al.
2012, National Institute on Ageing 2014). However, these datasets use different tools to
measure depression. The depressive symptom measures used in the sister ageing studies

are detailed in Table 2.2. below.

Table 2.2. Overview of the depressive symptoms measures available in the main ageing
studies

Dataset Country Depressive symptoms measure
Health and Retirement United States 8-item CES-D scale
Study (HRS)

Mexican Health and Ageing

Study (MHAS)

Costa Rican Longevity and

Health Aging Study
(CRELES)

English Longitudinal Study

of Ageing (ELSA)

Survey of Health, Ageing,
and Retirement in Europe

Korean Longitudinal Study

of Aging (KLOSA)
Indonesia Family Life
Survey (IFLS)

Japanese Study on Aging
and Retirement (JSTAR)

Study on Global Ageing and

Adult Health (SAGE)

Mexico

Costa Rica

England

Selected European
countries depending on
the waves

Kotea

Indonesia

Japan

China, Ghana, India,
Mexico, Russian
Federation and South
Aftrica

8-item CES-Dscale

15-item Geriatric Depression
Scale

8-item CES-D scale

12-item Euro-D scale

10-item CES-D scale
10-item CES-D scale
20-item CES-D scale

World Mental Health Survey
version of the Composite
International Diagnostic
Interview and the diagnosis of
depression based on the
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International Classification of
Diseases (10th revision)
Diagnostic Criteria for
Research (9 items)

Irish Longitudinal Study on  Ireland 20-item CES-D scale
Ageing (TILDA)

China Health, Aging, and China 10-item CES-D scale
Retirement Longitudinal

Study (CHARLS)

Longitudinal Aging Study in  India 20-item CES-D scale

India (LASI)

With the exception of SHARE, SAGE and CLERES, all surveys include a version of the
CES-D scale. Researchers seeking to compare the prevalence of depressive symptoms
across surveys and countries will have to include different measures as outcomes.

Recent examples listed in Table 2.3. of such cross-national comparisons include gender
differences in self-rated health (including depression) in old age (Crimmins, Kim et al.
2011); the impact of social participation on physical and mental health in later life (Di
Gessa and Grundy 2014); the association between psychosocial stress and depression in
old age (Siegrist, Lunau et al. 2012, Lunau, Wahrendorf et al. 2013); and the impact of
job loss on depression in older ages (Riumallo-Herl, Basu et al. 2014).

These studies have used together the CES-D and Euro-D scales based on their
similarities: both instruments are symptoms-oriented, measure the presence or absence
of several depressive symptoms, and cover the same types of symptoms. None of the
scales is aimed at generating a diagnosis of depression. To date, most studies comparing
depression levels across these three surveys have assumed the comparability of these
scales without formally testing this assumption. Only two of these studies have further
explored the comparability of the scales. First, Riumallo-Herl, Basu et al. (2014)
compared the distribution of the two scales and ran their analysis of the effect of job loss
on later-life mental on the normalised scales. In sensitivity analyses, they used as

outcomes the three items which are common across the two scales: feeling of depression,
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restless sleep and life enjoyment. Second, Zamarro, Meijer et al. (2008) concluded in their
report that the two scales are too different to be directly compared but could be used to
measure individual-level determinants of depression in later life.

Table 2.3. Overview of the studies comparing depressive symptoms levels across ageing
studies

Authors Datasets Topic Discussion of comparability of the scales
Crimmins, HRS, ELSA  Gender No, the EURO-D and CES-D scores are
Kim et al. and differences dichotomized based on their validated
(2011) SHARE in self-rated  threshold for elevated depression and the
health results across dataset are compared
Di Gessaand ELSA and  Active No, the EURO-D and CES-D scores are
Grundy SHARE ageing and dichotomized based on their validated
(2014) self-reported  threshold for elevated depression and the
health results across dataset are compared
Lunau, HRS, ELSA  Work stress  No, the EURO-D and CES-D scores are
Wahrendorf  and and dichotomized based on their validated
et al. (2013) SHARE depressive threshold for elevated depression and the
symptoms results across dataset are compared
Riumallo- HRS and Jobloss and  Yes, the distribution of the Euro-D and
Herl, Basuet SHARE depressive CES-D are explored and compared. The
al. (2014) symptoms two scales are normalised in the main

analyses and all models are re-run on the
three items that are common across the

scales
Siegrist, HRS, Work stress  No, the EURO-D and CES-D scores are
Lunau et al. ELSA, and dichotomized based on their validated
(2012) SHARE depressive threshold for elevated depression and the
and J-STAR  symptoms results across dataset are compared
Solé-Aurd HRS, ELSA  Healthy No, the EURO-D and CES-D scores are
and Crimmins and ageing dichotomized based on their validated
(2013) SHARE threshold for elevated depression and the
results across dataset are compared
Z.amarro, HRS, ELSA Individual Yes, given differences in the time frame of
Meijer et al. and determinants  the questions, the EURO-D and CES-D
(2008) SHARE of cognitive  are not directly compared but used to
function and  compare individual-level drivers of
depression depression in later life
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Existing ongoing harmonization efforts have focused on the components of the scales
that are comparable across surveys but not on the full scales themselves (Minicuci,
Naidoo et al. 2016). Minicuci and colleagues (2016) recommend the use of a
dichotomized variable across surveys to indicate whether in the past month or week the

respondent has been feeling depressed or sad (a question common to the two scales).

2.1.3. Limitations of the literature and expected contribution of this thesis

Although measurement comparability is an essential pre-requisite for robust comparisons
across countries, it is as yet unclear how the CES-D scale compares to the Euro-D scale,
and consequently whether cross-national comparisons using these two different
measures are valid. Given the implications of depression for healthy ageing, there is a
need for research addressing its drivers and consequences across countries. Such research
requires in turn reliable tools that accurately measure depression in old age across
countries. The comparability of measures of functional limitations across ageing studies
has been investigated (Chan, Kasper et al. 2012), but no equivalent assessment has been
conducted for mental health measures. In Chapter 4, I exploit data from the second wave
of SHARE, which administered both the CES-D and Euro-D scales to a sample of older

Europeans in 13 countries to answer the first research question guiding this thesis:

Are the Euro-D and CES-D scales of depressive symptoms comparable?

My aim is to assess the comparability of the scales; their sensitivity and specificity to
identify elevated levels of depressive symptoms; and to assess differences in the
association of each scale with established risk factors for depression. To my knowledge,
this is the first study examining the comparability of the CES-D and Euro-D measures of

depressive symptoms.
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2.2. Homeownership trends and their impact on health in old age

This second section considers the literature documenting trends in homeownership and
their potential effects on health in later life. Changes in homeownership rates have been
as remarkable as changes in intergenerational co-residence, especially in the US which
will serve as my case study for empirical Chapter 5 and Chapter 6. In many high-income
countries, accessing homeownership is considered a valuable goal, often encouraged by
pro-homeownership national policies (i and Yang 2010). Homeownership is considered
an important way to accumulate wealth over the life course, and for many individuals, it
is the single largest component of their wealth portfolio. Homeownership has also been
associated with a range of desirable social outcomes, such as neighbourhood stability,
civic engagement and child development and school attendance (Rohe, Van Zandt et al.
1991, Rohe and Stewart 19906).

Yet, despite its near-universal appeal for both the population and policy-makers, the
potential benefits (or harms) of homeownership for health are not completely well-
understood. Epidemiologists often consider homeownership as a proxy for economic
and social status, but its direct health-damaging or health-promoting effects have been
less frequently studied.

I will start by presenting the key trends in homeownership in later life and over the life
course in Europe and the US. Key determinants of these trends will be presented in a
second section. Finally, I will review what is currently known of the impact of owning
one’s home on health. The main limitations of the literature are related to the issue of
selection: homeowners are likely to differ from renters alongside several characteristics,
such as family background, also associated with health status in general and depressive

symptoms in particular. Housing decisions are closely linked to life course stages. It is,
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however, still unclear whether the timing of homeownership and subsequent residential
stability matter for health. These gaps in the existing literature will form the basis for the
third and fourth expected contributions of this thesis as detailed in Chapter 1: Once
selection is accounted for, do the timing of access to homeownership and residential
stability have an impact on depressive symptoms? And are the benefits often associated
with acquiring a home earlier in life also conferred by accessing homeownership in older

age?

2.2.1. Trends in homeownership in Europe and the US

During the second half of the 20" Century, many European countries experienced a
rapid increase in homeownership rates (Kurz and Blossfeld 2004, Andrews, Caldera
Sanchez et al. 2011). Although rates vary considerably across countries, today about 70%
of older Europeans and 78% of older Americans own their home (Andrews and Caldera
Sanchez 2011, Angelini, Laferrére et al. 2013). Table 2.4 below presents aggregate
homeownership rates across a selection of OECD countries, comparing rates in the

1990s and 2000s.

Table 2.4. Homeownership rates in a selection of OECD countries, 1990-2000

Countries Circa 1990s" Circa 20005
Austria 46.3% 51.6%
Belgium 67.7% 71.7%
Denmark 51% 51.6%
Finland 65.4% 66.0%
France 55.3% 54.8%
Germany 36.3% 41.0%
Ttaly 64.2% 67.9%
Luxembourg 71.6% 69.3%
Netherlands 47.5% 55.4%
Spain 77.8% 83.2%
Switzerland 33.1% 38.4%
United Kingdom 67.5% 70.7%
United States 66.2% 68.69%

Source: Andrews and Caldera Sanchez (2011)
Notes: 1987 for Austria, 1990 for Spain, 1991 for Italy, 1992 for Denmark and
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Switzerland, 1994 for France, Germany and the Netherlands, 1995 for Belgium and
Finland, 1997 for Luxembourg and the US.

*2003 for Australia, 2007 for Germany and the United States.

Two trends are evident from this table. First, homeownership rates have increased
overall, especially in countries like Spain and Switzerland. Second, there are considerable
variations across countries in homeownership rates, with 2000 rates ranging from 41% in
Germany to about 70% in countries like Belgium, the UK and the US.

These variations over time and between countries are largely driven by housing policy
priorities. European countries differed considerably in their emphasis on homeownership
as a social policy objective (Kurz and Blossfeld 2004). In continental Europe, the post-
war period was devoted mainly to reconstruction as the housing stock had been largely
destroyed (McGuire 1981). A parallel objective in these countries was to ensure that low-
income households could access decent housing (Conley and Gifford 20006), through
state interventions in public housing, rent-control laws, and subsidies for the private
construction of rental housing (Bernardi and Poggio 2004, Kurz 2004, Mulder 2004).
Most European countries consequently did not pursue homeownership as a primary
social policy objective until the 1960s, and they did so in varied ways (Balchin 2013). The
“right-to-buy” policy in the UK in the 1980s was an ambitious programme to promote
access to homeownership which came after policies promoting owner occupation,
notably tax relief on mortgages. Large numbers of publicly owned social housing were
sold to existing tenants as part of the ‘right-to-buy’ policy (Jones and Murie 2006). In
Germany, the policy emphasis in the 1970s was on building privately owned homes, even
it they were socially financed (Kleinman 1996). In Italy, the government stimulated
purchase by raising the allowable mortgage over the same period (Bernardi and Poggio
2004). In Denmark, a free market strategy was pursued to increase suburban home

ownership, whereas in Sweden, a public and social housing strategy was adopted
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(Esping-Andersen 1985). These different policy approaches contribute to the differences
in homeownership rates across Europe displayed in Table 2.4. For example, in Spain or
Italy, more than two-thirds of older adults own a home, and it is often their largest asset.
By contrast, in Germany, less than half of households own a home by the time they
reach older age (Angelini, Brugiavini et al. 2014).

More complete historical data are available for the US. Homeownership rates from 1900
to 2015 are displayed in Figure 2.2 below. Until World War 11, fewer than half of all US
homes were owner-occupied. Homeownership rates increased steadily in the post-war
period, boosted by economic recovery, the expansion of accessible mortgages and
investments in urban developments (Schwartz 2010). The share of homeowners rose
from 44% at the end of the Great Depression to 62% in 1960. A first notable decline
happened between 1980 and 1986, at a time of increasing interest rates for first time
buyers following the recession of the early 1980s. After another increase starting in 1995,
US homeownership rates peaked in 2004, at 69% for the entire population. The rate
started to decline in 2005 and 2006, before plunging following the foreclosure crisis to

reach 63% in 2015 according to the US Census Bureau’s Housing Vacancy Survey.
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Figure 2.2. Aggregated homeownership rates in the US, 1900-2015
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Source: Spader, McCue et al. (2016) based on US Decennial Census, 1900-1960; Housing
Vacancy Survey, 1965-2015.

2.2.2. Determinants of homeownership in Europe and the US

Trends in homeownership are driven by a complex array of factors, including favourable
economic and employment conditions, changes in individual characteristics and public
policies (Spader, McCue et al. 20106). I present the literature on individual-level drivers of
homeownership before turning to macro-economic determinants.

High rates of homeownership among older people partly reflect demographic changes
and the ageing of the population, with the ageing of cohorts which included large shares
of homeowners (Andrews and Caldera Sanchez 2011). Figure 2.3 presents aggregated
homeownership rates by age groups (under 25 up to over 80 by five-year age categories)

comparing four different periods: 1985, 1995, 2005 and 2015.
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Figure 2.3. Homeownership rates by age groups in the US, 1985-2015
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Source: Spader, McCue et al. (2016) based on US Census Bureau’s Housing Vacancy
Survey data.

Although the figure is cross-sectional and consequently influenced by cohort effects, it
reveals how much the life course impacts homeownership: it increases steeply between
25 and 34, peaks and then plateaus or declines in later life as older homeowners
downsize, live with family members or move to a retirement home. However, the
dynamics of homeownership attainment over the life course are changing (Goodman,
Pendall et al. 2015). By the eve of the Great Recession in 2008, homeownership rates
started to drop and fell for eight consecutive years before reaching their lowest level
since the 1980s, with 64.5% of Americans owning a home in 2015 (Joint Center for
Housing Studies 2015). This fall in homeownership rates has been particularly dramatic

for the generation born around 1965-84, and currently aged 30-50. That generation has
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4-5% lower homeownership rates today than baby boomers (born 1946-64, currently
aged 50 years and older) of the same age 20 years ago (Joint Center for Housing Studies
2015). There is little evidence of the long-term implications of these trends for the health

and wellbeing of current and future generations of older Americans.

In addition to age and life course transitions, other individual-level factors influence the
likelihood of homeownership. In the US, homeownership rates are higher among
households with higher disposable incomes, and higher levels of education (Andrews and
Caldera Sanchez 2011), while they are lower for single-headed households and African
American or Hispanic households (Gabriel and Rosenthal 2005). Homeownership rates
also vary considerably by ethnicity of the householder. Data presented in Table 2.5 below
shows homeownership rates by ethnicity of the householder in the U.S. between 2001
and 2010. For example, at the peak of homeownership rates in 2004, fewer than half of
African American and Hispanic households owned a home, compared to more than 70%

of white households (Desilva and Elmelech 2012, Kuebler and Tugh 2013).

Table 2.5. Homeownership rates in the US, by ethnicity, 2001-2010 (%)

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

US. total 674 679 683 0690 689 688 681 678 0674 0669
White, total  71.6 718 721 728 727 726 720 717 714 71
White, non- 743 745 754 760 758 752 75 748 748 744
Hispanic

Black, total  47.4 473 481 49.1 482 479 472 474 462 454
American 554 546 543 556 582 582 569 565 562 523
Indian

Asian 539 547 563 598 60.1 60.8 60.0 595 593 589
Hispanic 473 482 467 481 495 497 497 491 484 475

Notes: Data from the U.S. Census Bureau, IPUMS-CPS, University of Minnesota. The
homeownership rate is the percentage of households who are homeowners in the given

demographic group.

49



These ethnic differences are also visible in terms of the timing of access to
homeownership. In 2015, the median age of first access to homeownership was 34, but
the median age for Black first-time buyers was 38 (Callis and Kresin 2015). As shown in
Table 2.6, just over half of Black Americans (56%) owned a home when they reached the

age of 55 against 82% of White Americans at the same age.

Table 2.6. Homeownership rates in the US, by age and ethnicity, 2014 (%)

White Black Hispanic Asian Other
25-34 48 19 30 33 40
35-44 70 38 45 60 50
45-54 79 51 56 75 63
55-64 82 56 59 75 71
05-74 85 63 03 73 70
75 and over 82 67 68 63 74
Total 72 46 48 60 58

Notes: Data from the U.S. Census Bureau, IPUMS-CPS, University of Minnesota. The
homeownership rate is the percentage of households who are homeowners in the given
demographic group.

Health problems are also associated with a lower likelthood of homeownership, possibly
reflecting the financial strain associated with illness (Andrews and Caldera Sanchez 2011).
Yet, these household characteristics do not completely account for changes in
homeownership rates. They are also attributable to active national policies that
incentivized homeownership (Balchin 2013), such as preferential tax treatment of
housing investments and measures to increase access to credit (Andrews, Caldera
Sanchez et al. 2011, Fetter 2013). In most European countries, financial deregulation has
been associated with an increase in homeownership especially among financially
constrained households, via a reduction of the down payments. Empirical research

shows that from the late 1970s until the early 1990s, homeownership rates tended to
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increase in countries where the typical Loan-to-Value ratio® rose, particularly among
younger households (Jappelli and Pagano 1989, Chiuri and Jappelli 2003).
Homeownership has also been advocated by the US government through interventions
in the mortgage market targeting, for example, marginal buyers, war veterans or rent

control measures (Fetter 2013, Fetter 2014, Fetter 2016).

2.2.3. Associations with mental and physical health in later life

The main argument behind pro-homeownership policies is the assumption that owning a
home brings important benefits for individuals, families and society more broadly (Rohe,
Van Zandt et al. 1991, Rohe and Stewart 1996, Rossi and Weber 1996). For example,
research suggests that owning a home is associated with better educational outcomes for
children (Green and White 1997, Haurin, Parcel et al. 2002, Dietz and Haurin 2003),
social participation and voting behaviour — eg. promoting more investment in green
spaces in their neighbourhood (DiPasquale and Glaeser 1999, Engelhardt, Eriksen et al.
2010). I first review the different mechanisms linking homeownership to mental health
which have been proposed in the literature. The key findings of the research investigating
the impact of homeownership on health as well as their limitations are then presented.
Previous research provides evidence of both direct and indirect pathways through which
homeownership may benefit mental health in old age. These pathways are summarized in

Figure 2.4.

8The Loan-to-Value (LTV) is the ratio between the value of the mortgage and the appraised value

of a property. The LTV ratio is a measure of the availability of credit to households: a higher

LTV ratio indicates that banks are more likely to approve mortgages with lower down-payments.
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Figure 2.4. Overview of the pathways through which homeownership might affect
mental health in later life

Direct effect Indirect effect

Indicator of socioeconomic
status

Material and physical aspects of
housing (damp, cold, mould,
heat, number of rooms)

Residential stability and

Objective dimensions neighbourhood integration

Higher engagement and trust in
neighbours

Meaning of home, identity, and Financial accumulation
self-esteem (control)

Subjective
dimensions

Source: adapted from Shaw (2004)

Direct mechanisms include higher sense of control and self-esteem (Dupuis 1998,
Macintyre 1998, Hiscock, Kearns et al. 2001) and residential stability and social
integration (Dietz and Haurin 2003), which in turn may be associated with mental health
benefits (Stillman and Liang 2010, Manturuk 2012). Homeownership provides people
with an ‘ontological security’ which might have a positive impact on mental health by
promoting a general sense of well-being and a sense of financial security in older age
(Netten and Darton 2003, Conley and Gifford 20006).

Indirect mechanisms are social and economic benefits of owning one’s home which
could have been attained without being a homeowner (Finnigan 2014). They include
mainly higher housing quality and wealth accumulation. Homeowners are more likely to
live in larger and better-maintained dwellings (Friedman and Rosenbaum 2004), which is

associated with lower levels of mental distress and better positive affect (Evans, Wells et
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al. 2000, Evans, Wells et al. 2003). Homeownership is also a key vehicle for wealth
accumulation. It provides individuals with additional assets that can be drawn upon in
times of need. Rasmussen and colleagues (1997) argue that home equity can be used by
older people to cover the increasing out-of-pocket costs of health and long-term care,
suggesting that they are able to afford a higher level of care and consequently remain
healthier longer. Owning one’s home is indeed considered as a social insurance
mechanism (Conley and Gifford 20006). Earlier in the life course, when unemployment or
other financial crises strike, housing equity may assist during difficult financial
circumstances (Sherradan 1991). In old age, as mortgages are often paid off before
owners retire, it can dramatically reduce costs of living at a time when income may
decline (Conley and Gifford 20006). Page-Adams and Vosler (1997) have also argued that
economic crises have left people economically vulnerable and that homeowners might be
in a better position to handle this vulnerability as they have assets in the form of housing

on which they could rely in difficult economic times.

Homeownership may however have undesirable effects that may influence negatively
mental health in older age. Homeownership often occurs at the expense of major
indebtedness, which may be difficult to maintain for disadvantaged households (Alley,
Lloyd et al. 2011, McLaughlin, Nandi et al. 2012, Charters, Harper et al. 2016). For those
unable to secure mortgage payments, this may result in the loss of a dwelling, major
financial losses, substantial insecurity and the onset of mental illness (Nettleton and
Burrows 1998, Nettleton and Burrows 2000, Smith, Searle et al. 2009, Alley, Lloyd et al.
2011, McLaughlin, Nandi et al. 2012, Charters, Harper et al. 2016). Some studies in the
US also suggest that, compared to renters, homeowners face a higher risk of

unemployment in mid-adulthood because of reduced flexibility to move to jobs located
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outside of their commuting range (Oswald 1996, Munch, Rosholm et al. 2006, Battu, Ma
et al. 2008). These mechanisms question the premise that homeownership is invariably

good for health.

Given the “multi-directional circuitry linking housing and health” (Smith 2012 p.42), it is
difficult to determine whether homeownership has a positive or detrimental effect on
depression in old age. A tenure status variable is often included as a control in studies of
physical or mental health but it has been more rarely the main focus of these studies. In
the epidemiological literature, homeownership is often used as an indicator of
socioeconomic status and some studies even use ownership as a substitute for income,
occupational class or educational level (Macintyre 1998, Dalstra, Kunst et al. 2000).
Ownership is strongly correlated with these variables and owning a home is often the
largest asset in a household’s portfolio in old age. Accumulated disadvantage over the life
course in terms of household wealth (and in particular housing wealth) is a strong

predictor of mortality and poor health in later life (Demakakos, Biddulph et al. 2016).

There is an apparent consensus in the literature on the benefits of homeownership on a
range of health outcomes over the life course and mortality. Those who live in rented
housing have more long-term illnesses, report poorer general health and have higher
mortality than those who own a home. Table 2.7. presents an overview of the papers

which have looked at the association between homeownership and health.

A first group of papers has focused on associations between owning one’s home and
self-rated health. Dalstra and colleagues (2006) compared the effect of education, income

and housing tenure on the self-rated health of older Europeans aged 60-79 years. Health
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differences associated with housing tenure were smaller than those due to income and
education, but nevertheless significant. Homeownership seemed to have a protective
effect on the health of older respondents specifically in countries like England and the
Netherlands. Howden-Chapman and her co-authors (2011) investigated the effect of
homeownership and housing on the mental health and self-rated health of older people
using the UK Whitehall II study’. They found that the negative effect of renting vs.
owning on mental health is evident at baseline but diminishes over time, when other
aspects such as housing quality become more important. These findings echo those of
Windle, Burholt et al. (2006) who showed that housing tenure predicted health in old
age, and that this association was partly mediated by poorer housing conditions in rented
properties. Finally, Finnigan (2014) analysed data from the US 2012 March Current
Population Survey to demonstrate that there was racial stratification in the association
between homeownership and self-rated health. The homeownership advantage was
much larger in the white population.

A second group of studies has looked at a combination of health outcomes, consistently
finding a positive effect of homeownership in general health, cardiometabolic health and
number of long-term illnesses (Macintyre 1998); self-rated health and nursing/residential
home admissions (McCann, Grundy et al. 2012); mental health, long-term illnesses and
GP consultations (Hiscock, Macintyre et al. 2003).

Finally, Laaksonen and colleagues (2008) used Finnish registry data to investigate
whether living in rented housing is linked to all-cause and cause-specific mortality. They
find that compared to homeowners, renters had higher mortality risk, in particular for

alcohol-related diseases, respiratory diseases, lung cancer, endocrine, metabolic and

“Further details on the Whitehall II study are available at: http://www.ucl.ac.uk/whitehallll [last
accessed 23/06/2017].
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nutritional diseases and infections. These associations remained after controlling for

income, occupation and education.

Whether the association between homeownership and health is causal has not been well
established. For example, homeowners tend to have higher educational levels and
income, better employment prospects, and a wealthier parental socioeconomic
background to start with. Homeownership has been shown to often increase residential
stability, which is in turn associated with better health over the life course. It is however
not clear whether homeownership itself creates stability or whether homeowners are a
selected group of more stable and richer households. Reverse causality is also a major
concern. Healthier individuals enjoy longer and more stable employment careers,
enhancing their ability to accumulate wealth and access to housing finance credit
(Andrews and Caldera Sanchez 2011). The association between housing tenure and
health is thus likely to be at least partly explained by these multiple influences, and may
not exclusively arise from direct beneficial effects of homeownership on health. For
example, a number of studies reopened the question of whether homeownership is
beneficial for children’s outcomes (Mohanty and Raut 2009). Once selection is partly
accounted for with an instrumental variable approach or propensity score matching, little
evidence of the beneficial effects of homeownership remains (Galster, Marcotte et al.

2007, Barker and Miller 2009).
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Table 2.7. Overview of empirical studies assessing the association between homeownership and health in adulthood and/or later life (by alphabetical

order)
Authors Country and dataset Outcome of interest Population of interest Approach Key findings
Dalstra, Kunst et National surveys from  Self-rated health Older Europeans aged 60-  Multiple Compared to education and
al. (2000) 10 European 79 years logistic income, health differences due
countries: Finland, regression to housing tenure were smaller
Norway, Denmark, analyses but significant, with
Great Britain, the homeownership associated
Netherlands, Belgium, with better self-reported health.
France, Austria, Italy, In Great Britain and the
Catalonia and Spain Netherlands, housing tenure
demonstrated the largest health
differences.
Finnigan (2014) 2012 March Current Self-rated health Americans aged 18 to over ~ Multivariate All homeowners experience a
Population Survey 80 regression significant health advantage,
analyses but Whites benefit more than
Blacks and Hispanics.
Hiscock, Stratified random Limiting long-standing ~ Scottish respondents aged =~ Multivariate Owner-occupiers reported
Macintyre et al. sample of Scottish illness, general health, 18 to over 80 regression better health overall than social
(2003) adults GP consultations and analyses renter, although part of these
mental health differences were explained by
(Hospital Anxiety and individual characteristics such
Depression Scale). as age, gender and income.
Howden- Whitehall 1T General Health Oftice-based British civil Multivariate The positive mental health
Chapman, Questionnaire score servants (1985-2009) aged  regression effect of owning one’s home
Chandola et al. 35-55 at baseline analyses diminishes as people get older.

(2011)
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Laaksonen,

Martikainen et al.

(2008)

Macintyre (1998)

McCann, Grundy

etal. (2012)

Windle, Burholt

et al. (2006)

Finnish register data

West of Scotland
Twenty-07 study

Northern Ireland
Longitudinal Study

Random sample of
Wales residents

All-cause and cause-
specific mortality

General Health
Questionnaire,
respiratory function,
waist/hip ratio,
number of
longstanding illnesses,
number of symptoms
in the last month and
systolic blood pressure

Care home
admissions, limiting
long-term illness and
self-rated health

Self-rated health

Every seventh Finn aged
40 to 80 years old at the
end of 1997

Residents if the West of
Scotland, in their late 50s

Residents of Northern
Ireland aged 65 and over

Wales residents aged 70 to
99

Cox
proportional
hazard ratios

Multivariate
regression
analyses

Cox
proportional
hazard ratios

Multivariate
regression
analyses

Owner-occupiers have a lower
mortality risk than renters, even
after adjustment for income,
occupation and educational
attainment.

Homeownership is associated
with better health across a
range of outcomes and after
controlling for income and
psychological traits.

Homeowners were less likely to
be admitted to care homes
compared to renters and had
higher self-rated health and
lower likelihood of have a
limiting long-tern illness.

Owner occupiers reported less
housing difficulties and better
self-rated health than renters.
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To my knowledge, only three published papers and a working paper have tried to
establish whether the link between homeownership and adult health was causal or due to
selection. These studies have focused on young adults in Australia, England and the US
and have produced mixed findings. Using propensity score matching, Manturuk (2012)
found that homeownership had a positive impact on mental health, entirely mediated by
sense of control. Pierse, Carter et al. (2016) looked at the longitudinal association
between tenure and psychological distress using individual fixed-effects to account for
selection into tenure type. They found that the large cross-sectional associations between
renting and psychological distress were not confirmed in longitudinal models. Using the
same research design, Stillman and Liang (2010) found to the contrary that becoming a

homeowner was associated with higher life satisfaction.

2.2.4. Limitations of the literature and expected contribution of this thesis

Over the last sixty years, homeownership has been the central focus of housing policy in
the US and many European countries (Kurz and Blossfeld 2004), based on the premise
that homeownership is associated with a range of desirable social outcomes, including
better health. A common caveat of existing studies, however, is a lack of understanding
of the causal nature of this relationship. In particular, it is not possible to establish from
most existing studies whether this association results from selection into homeownership

or whether owning a home may indeed lead to better long-term mental health.

Chapter 5 and Chapter 6 of this thesis will aim to address this gap in the literature.
Specifically, Chapter 5 will ask whether the timing of access to homeownership and
subsequent residential stability matter for later life mental health. Indeed, prior studies

looking at the effect of homeownership on health have focused primarily on

59



contemporaneous associations, and no study to date has examined the long-run effect of
homeownership, or how access to homeownership in early adulthood relates to health in
older ages. However, the age at which an individual makes the transition from renting to
owning matters since it affects his/her ability to remain a homeowner or to purchase a
better home in the future, as well as retirement savings by altering the length of time over
which the individual benefits from an owned home’s price appreciation (Morrow-Jones
and Wenning 2005) — conditional on the appreciation in value over time.
Homeownership duration has indeed been found to have the strongest positive effect on
wealth accumulation (D1, Belsky et al. 2007, Turner and Luea 2009). Early homeowners
may thus be able to reap larger benefits from homeownership relative to late homebuyers
or households that do not access the housing ladder. Chapter 5 will be guided by the
following research question:

Is there a mental health advantage in later life conferred to those who accessed the housing ladder by the

age of 35 and remained in the same home?

Historical evidence also shows that accessing homeownership has been delayed for
recent generations. An important question is whether acquiring a home in later life may
still lead to improvements in mental health similar to those observed for younger buyers.
Chapter 6 will consequently answer the following research question:

Is acquiring a home in later life associated with lower levels of depressive symptoms?

Further details about the research design are given in each of my subsequent chapters,
but in brief a combination of propensity score matching and fixed-effects will be used to

address the issue of selection described earlier in this literature review.
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2.3. Patterns of intergenerational co-residence and their impact on health in later
life

Since World War II, the number of older people living alone has increased dramatically
in most industrialized countries (Glaser, Tomassini et al. 2004). While there are multiple
explanations for these trends, one of the major drivers has been a rise in the proportion
of people living without their adult children in older age (Gratton and Gutmann 2010).
However, recent years have witnessed a reversal of this trend, attributed in part to an
increasing number of children staying longer or moving back to the parental home in
response to the high unemployment rates associated with the recent economic downturn
(Kaplan 2012, Kahn, Goldscheider et al. 2013). While some research has characterized
these changes (Matsudaira 2010), fewer studies have examined the consequences of co-
residing with adult children on the mental health of older parents. In this section, I first
describe long-term and recent trends in intergenerational living in Europe and the US.
Second, I review the determinants of this specific type of living arrangements. Finally, 1
describe what is currently known of the potential impact of co-residence on the mental
health of older people. The limitations of the literature linking co-residence to mental
health serve as the basis for the second expected contribution of this thesis: Once the
issue of reverse causality is partly accounted for, what is the impact of intergenerational

co-residence on depressive symptoms in later life?

2.3.1. Trends in intergenerational co-residence in Enrope and the US

Older people in Europe and the US have become more likely to live alone and less likely
to co-reside with adult children or other relatives since World War II (Tomassini, Glaser
et al. 2004, Ruggles 2007). This transformation is of considerable magnitude and has

been described as a “quiet demographic revolution” (Elman and Uhlenberg 1995).
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Figure 2.5 displays this dramatic shift in the proportion of older people aged 65 and over
co-residing with their adult children in the US between 1850 and 2000. In 1850, about
70% of White Americans aged 65 and over were cohabiting with an adult child. This
percentage declined steeply until reaching 13% in 1990, before rising again in 2000
(Ruggles 2007). The trend among African Americans, unmarried men and women and

married couples was broadly similar in the US (Ruggles and Brower 2003).
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Figure 2.5. Share of older people aged 65 and over co-residing with their adult children
in the US by ethnic background, 1850-2000
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Sources: (Ruggles, Sobek et al. 2004, Ruggles 2007)

European countries experienced a similar ‘simplification’ of the living arrangements of
their older population (Tomassini, Glaser et al. 2004), with exceptions in Eastern
European countries like Ukraine which were affected by major economic and political
changes and saw a rise in their intergenerational co-residence rates (Bezrukov and Foigt
2002). Available data shows that in the 1950s and 1960s, 35-50% of the population aged

65 and over in a number of Nordic countries and England and Wales were co-habiting
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with an adult child; this proportion went down to 5-15% in the early 1990s (Grundy
1992, Sundstrom 1994, Grundy 1999).

Figure 2.6 gives an overview of these trends for one indicator for which comparable
historical data are available: the share of older women aged 65 and over living alone
(Tomassini, Glaser et al. 2004). There is a clear increase in the proportion of women
living alone in all countries between the 1970s and the beginning of the 1990s. The
proportion of older women living alone almost doubled in Italy between 1970 and 1990
and increased regularly during that time in countries like the US and Sweden. Starting in
1990, the trend reversed in Italy, Germany and Austria; stabilized in Sweden, US and

Britain; but continued in Portugal and the Netherlands.
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Figure 2.6. Share of women aged 65 and over living alone in private households in a
selection of countries, 1970-2000
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Source: Tomassini, Glaser et al. (2004). Data sources used by the authors - Great Britain:
1971, 1981, 1991, 2001 censuses; 1994 General Household Survey. Italy: 1971, 1981,
1991 censuses; 1994 and 2000 ISTAT’s Indagine Multiscopo sulle Famiglie Italiane.
Netherlands: 1970, 1980, 1990, 1995, 2000 CBS Monthly statistics. Sweden: 1970, 1989,
1997 ECHP; 2000 Statistics Sweden level of Living Survey. US: US Population Reports,
P-20 series. Portugal: 1991, 2001 censuses. Germany: 1970, 1980 (West Germany only).
1991, 1996, 2000 HRSG.

Europe is characterised by substantial cross-national variations in living arrangements.
The evidence consistently shows that intergenerational co-residence is more frequent in
Southern than in Northern European countries (Tomassini, Glaser et al. 2004, Isengard
and Szydlik 2012). Figure 2.7 presents rates of co-residence across a number of
European countries included in the SHARE dataset, by gender and for respondents age
50 and over."” Overall, 39% of the SHARE respondents reported living with an adult
child, but this ranged from 16.2% in Sweden overall to 66.6% in Poland. Co-residing

with an adult child was also common in Greece, Italy, Slovenia, Portugal and Spain. This

10 All countries included in the SHARE dataset are presented in Chapter 3 (Data and methods).
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geographical pattern is consistently reported in the literature (Murphy 2008, Isengard and

Szydlik 2012, Aranda 2015).

Figure 2.7. Share of older adults aged 50 and over co-residing with an adult child in a
selection of European countries, by country and gender, 2004-2010 (pooled sample)

80 -
B Female W Male
70 -
60 -
50 -
40 -
30 A

20

10 -

& S < S W NS N X, >
S & & & &KL S S & & 400 \’&ﬁ &
o

i &< Q}gé?v @@é ¢ oé& o «2»“"0@3@@% =
Source: Survey of Health Ageing and Retirement, pooled data waves 1, 2 and 4 (2004,
2006 and 2010).

2.3.2. Determinants of intergenerational co-residence in Europe and the US

The changes described in the previous section have been linked to demographic, cultural
and economic factors (Hank 2007). In this second section, I give an overview of findings

from studies which have looked into these three major determinants of intergenerational

co-residence in Europe and the US.

Demographically, the likelihood of co-residing is driven by characteristics of both
children and parents. Mortality declines have led to a higher number of people surviving
to older ages and improvements in later life health have been hypothesised to increase

the ability of older people to live independently (Schoeni 1997, Kahn, Goldscheider et al.
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2013). The drivers of intergenerational co-residence vary depending on the age of older
parents and different mechanisms are relevant at different stages of old age. The
relationship between age of the parents and intergenerational co-residence has been
described as curvilinear: older people are less likely to co-reside in eatly old age but the
probability increases again after 70 (Lin and Rogerson 1995). Children’s home leaving age
is a key factor for young older people (aged 50 to 65) and varies considerably across
Europe (Iacovou 2002). It is often associated with entry into higher education in
Northern Europe »s family formation in Southern Europe (Billari, Philipov et al. 2001).
As parents age, co-residence arrangements are more likely to result from parental needs
due to declining health (Silverstein 1995). Marital status is also an important determinant
of intergenerational co-residence after 70. Widows, especially in poor health, are more
likely to co-reside with their adult children than their divorced or separated counterparts
or married women (Hank 2007, Isengard and Szydlik 2012). Divorced fathers, in
contrast, are less likely to co-reside with their children than are married parents (Shapiro
2003). Unmarried and childless adult children are the most likely to co-reside with their
parents (Choi 2003, Seltzer and Freidman 2014). Gender also matters: mothers have
higher likelihood of co-residence compared to fathers (in large part because women are
much less likely to still be married in older age) and adult daughters seem to co-reside
more often than adult sons (Seltzer and Freidman 2014)— although there is evidence to
show that it depends on the age and care needs of the parents (Schmertmann, Boyd et al.

2000).

The large cross-national differences observed across Europe and the US have also been
associated with historical and cultural influences (Murphy 2008) and welfare regimes

(Albertini, Kohli et al. 2007, Saraceno and Keck 2010). Hank (2007) distinguishes
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between three European ‘family culture areas™ (a) north-western and central Europe
where families increasingly live apart; (b) eastern and south-eastern Europe, where
multigenerational cohabitation is common; and (c) southern Europe, where tight family
links coexist with extended family patterns. These different regional patterns correspond
to cultural preferences and expectations regarding intergenerational relationships and
long-term care (Motel-Klingebiel, Tesch-Romer et al. 2005).

A number of socioeconomic factors also influence the likelihood of intergenerational co-
residing. At the level of older parents first, the expansion of Social Security benefits and
the creation of private pensions in the US made living independently in later life more
possible (McGarry and Schoeni 2000). Higher incomes overall are associated with a
higher likelihood of independent living for older people (Schwartz, Danziger et al. 1984,
Costa 1999). Housing tenure is also an influence on intergenerational proximity (Shelton
and Grundy 2000). In countries like Italy, where younger generations rely more heavily
on their parents to access the housing ladder, parents have been hypothesized to have
more influence on where adult children live: close or in the same building (Glaser and
Tomassini 2000, Tomassini, Wolf et al. 2003). Greater educational achievement of both
parents and children is associated with a lower likelihood of co-residing, in part due to
the greater occupational opportunities conferred to children with higher educational
achievement. At the child level, there is extensive evidence that higher income and lower
unemployment rates are associated with a lower likelthood of co-residing with older
parents (Card and Lemieux 1997, Aassve, Billari et al. 2002, Manacorda and Moretti

2000, Iacovou 2010, Wiermers 2014).

Macro-economic factors also have been hypothesized to partly explain the stabilization —

across a number of industrialized countries — in the rates of older people living alone
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after the 1990s (Tomassini, Glaser et al. 2004). Recent years have even witnessed a
reversal of the trend, attributed to adult children staying longer at the parental home or
moving back to face the high youth unemployment rates linked to the economic crisis.
This trend has been mainly documented in the UK and the US to date, but earlier
research in Europe points to the effect of longer training periods and economic
uncertainties on the decision of young adults to remain or stay longer at the parental
home (Ogg and Renaut 20006). In the UK, Stone, Berrington et al. (2014) used data from
the British Household Panel Survey to demonstrate that specific ‘turning points’ such as
completing higher education, unemployment or divorce are the main determinants of
young adults’ return to their parental home.

In the US, there is considerable anecdotal evidence of young adults deciding to remain or
return to the parental home after the 2008 economic downturn as they could not afford
to live independently (Kaplan 2012, Kahn, Goldscheider et al. 2013). However, as also
shown in Figure 2.2 above, previous research had noted that the proportion of young
adults living in the parental home had started to increase again in the 1990s (Ruggles
2007). It is therefore difficult to determine whether the current increase is the
continuation of a long-term trend or a result of the economic recession.

Three studies have tried to disentangle historical trends from the effect of the economic
crisis and bear particular relevance for this thesis. Matsudaira (2016) estimated how much
of this increase in intergenerational co-residence was due to higher housing costs and
unemployment rates as a consequence of the economic crisis. Linking data on individual
living arrangements of young adults aged 19 to 34 between 1960 and 2011 to the level of
unemployment, wages and housing costs in their state of residence, he found that
changes in economic conditions causally explained large shares of the changes in co-

residence. Economic factors explained 70 to 80% of the change in living arrangements
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among men, and 50 to 60% among women (Matsudaira 2016). The effect of economic
conditions on the living arrangements of young adults was found across all gender, race,
and education subgroups (Matsudaira 2016). This research complements previous
evidence from Kahn, Goldscheider et al. (2013). Using US census data, the authors
examined whether changes in the financial well-being of different generations are linked
to the likelihood of intergenerational co-residence between 1960 and 2010. They found
that in the context of the downturn economic considerations have become more salient
in young adults’ decisions to co-reside, and less important in older adults’ decisions to
co-reside. They conclude that patterns of intergenerational co-residence broadly parallel
trends towards improved economic security of older generations and increased financial
strain of younger generations. Specifically, for the period 2000-2010 which will be the
focus of the analyses conducted in this thesis, the authors find a 50% increase in the
likelihood of young adults aged 20 to 35 having to return to their parents’ home in
response to unemployment, home foreclosures and divorce. In contrast, for the same
period, older people aged 65 and over saw their probability of moving in with an adult
child increase only by 5% (Kahn, Goldscheider et al. 2013). The growing financial
instability of young adults and its impact on co-residence patterns has also been studied
by Wiermers (2014). Using longitudinal data from the US Survey on Income and
Program Participation (SIPP), she shows that young adults (aged 20 to 35) who become
unemployed during the Great Recession are three times more likely to co-reside with
their older parents. She concludes that intergenerational cohabitation might be an

important mechanism to moderate the effects of unemployment (Wiermers 2014).
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2.3.3. Associations with mental and physical health in later life

A vast literature has investigated the potential association between intergenerational co-
residence and parental health. I will review first the hypothesized mechanisms linking co-
residence and health — why and how would co-residence influence mental and physical
health in later life? Second, I will outline the main findings of the papers which have
looked at the association between this specific type of living arrangement and health. An
issue with this first cluster of studies is that they did not address selection and reverse
causality. In the final section, I will outline why this might be problematic and how

recent papers have tried to overcome these limitations.

Predicting whether co-residence will increase or decrease depression among older people
is not an easy task. On one hand, co-residence will result in increased contact with
children and the fulfilment of family roles, potentially improving the life satisfaction and
wellbeing of older parents. Indeed, co-residence has been shown to be associated with
greater availability of intra-household emotional and practical support, including help in
emergencies, surveillance of health behaviours, and economic benefits (Rendall and
Speare 1995, Hank and Buber 2009, Leopold 2012). On the other hand, changes in living
arrangements may also result in increased tension among family members, which may
ultimately lead to higher depressive symptoms (White and Rogers 1997). In case of co-
residence arising from parental needs, the loss of autonomy and dependence on children
potentially associated with intergenerational co-residence may have a detrimental impact

on depression (Silverstein, Chen et al. 1996, Lang and Schutze 2002).

There is a large empirical literature on the association between living arrangements and

the health and mortality of older parents. Table 2.8. reports the main findings of articles
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which investigated the association between intergenerational co-residence and health and
mortality in old age, deliberately omitting the literature on the effects of living alone or
cohabiting with a spouse. The papers looking at intergenerational cohabitation and the
health of older parents have so far produced mixed results. A positive effect of this type
of living arrangement has for example been found for the self-rated health of older
couples sharing their household with adult children in the US (Hughes and Waite 2002)
and of the oldest-old in China (Li, Zhang et al. 2009), the psychological wellbeing of
older parents in China (Silverstein, Cong et al. 20006). Living with adult children was also
associated with a slower cognitive decline of older people living in Northern European
countries (Mazzuco, Meggiolaro et al. 2016).

Nevertheless, studies suggest that co-residing with adult children is associated with
higher depressive symptoms among older parents in Singapore (Chan, Malhotra et al.
2011), South Korea (Jeon, Jang et al. 2007) and China (Chyi and Mao, 2012); and with
lower life satisfaction in Israel (Lowenstein and Katz 2005). Adverse health outcomes
were also reported for CHD incidence in Japan (Ikeda, Iso et al. 2009), mobility
limitations in the US (Hughes and Waite 2002) and cognition in Southern European

countries (Mazzuco, Meggiolaro et al. 2016).

A key limitation of these studies is that they looked at the association between co-
residence and health and assumed that physical or mental health would be a function of
social exchanges and interactions with adult children brought about by co-residence.
However, mental health may influence the likelihood of receiving family support,
including in the form of co-residence (Davey and Eggebeen 1998, Okabayashi, Liang et
al. 2004). For example, longitudinal research on the impact of family support on

psychological wellbeing in the US has shown that the effects of intergenerational support
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depend on the health status and expectations of the cared-for person (Silverstein and
Bengtson 1994). In sum, because depression is likely to influence the likelihood of co-
residing with adult children, it is difficult to establish from the above studies whether for
example co-residence is associated with poorer mental health or whether older adults
with higher depressive symptoms scores need more support from their children and are

consequently more likely to co-reside with them.
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Table 2.8. Overview of the studies investigating the association between intergenerational co-residence and health in later life (by alphabetical order)

Authors

Country and dataset

Outcome of interest

Population of interest

Approach

Key findings

Chan, Malhotra
etal. (2011)

Davis, Moritz et
al. (1997)

Fujino and
Matsuda (2009)

Hughes and
Waite (2002)

Social Isolation,
Health and
Lifestyles Survey
(SIHLS) 2009,

Singapore

Longitudinal Study
of Ageing (LSOA)
1984 and 1986, US

Resident Registry
data, Yukuhashi Ciy,

Japan

Health and
Retirement Study,
Us

11-item CES-D
scale of depressive
symptoms

Survival

Survival

Self-rated health,
mobility limitations
and 8-item CES-D

scale

Older Singaporeans=50

US community-dwelling
men and women=70

Residents of Yukuhashi
City=60

Older Americans aged 51
to 61

Cross-sectional data,
multivariate regressions

Proportional hazard
models

Proportional hazard
models

Longitudinal data,
multivariate regressions

Negative effect - living
alone and living with at
least one child was
associated with higher
depression levels among
older men and women.

Negative effect — women
who lived with someone
other than spouse at
baseline were at greater
risk of dying. No
association found among
men.

No effect of living
arrangements on survival
among men and women

Mixed effect - Widowed
or single women living
with adult children report
poorer health on all
outcomes but martied
couples living with
children report better
health.
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Ikeda, Iso et al.
(2009)

Jeon, Jang et al.
(2007)

Li, Zhang et al.
(2009)

Lowenstein and

Katz (2005)

Mazzuco,

Japan Public Health
Centre-based

Prospective Study
(JPHC study), Japan

2001 Korean
National Health and
Nutrition
Examination Survey

Chinese
Longitudinal
Healthy Longevity
Survey (CHARLS),
China

Stratified-random
sample of
respondents, based
on the Ministry of
Immigration
‘Absorption lists’,
Israel

Survey of Health,

Incidence of
coronary heart
disease (CHD) and
mortality

Depressive
symptoms and
suicidal ideation

Mortality, limitations

with ADLs, self-
rated health

Life satisfaction,
including a general
question and

specific questions on

life in Israel,
housing, social
activity and contact
with services

Cognitive scores

Japanese men and
women aged 40 to 69

Older Koreans=65

Chinese respondents
aged 77 to 122

Migrants from the
former Soviet Union to
Israel=65

Older Europeans=50

Proportional hazard
models

Multinomial logistic
regression

Multinomial logistic
regression

Cross-sectional data,
multivariate regression

Multivariate regression

Negative effect — Women
living in intergenerational
households had a higher

risk of CHD then women
living with spouses only.

Negative effect —
Intergenerational co-
residence was associated
with poorer mental health
in both men and women.

Mixed effect —
respondents living with
children have higher
mortality risk, higher levels
of limitations with ADLs
but better self-reported
health.

Negative findings —
intergenerational co-

residence was associated
with lower life satisfaction

Mixed findings depending
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Meggiolaro et
al. (2010)

Silverstein,
Cong et al.
(20006)

Ageing and
Retirement
(SHARE)

Stratified multistage
random sample of
respondents from
the Anhui Province,
China

(orientation,
immediate recall,
delayed recall, verbal

fluency, numeracy)

Psychological
wellbeing including
depression
(measured as a 9-
item CES-D scale of
depressive
symptoms) and life
satisfaction

Older Chinese=>50

Cross-sectional data,
multivariate regression

on country and baseline
abilities— living with adult
children reduces cognitive
decline in Northern
European countries, but
only among those whose
cognitive status was low at
baseline. The effect on
cognition is negative in
Southern European
countries.

Positive effect — older
parents living in
intergenerational

households had better
psychological wellbeing.
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More recently, several studies have attempted to overcome these limitations to establish
whether there is a causal link between intergenerational co-residence and mental or
physical health of older parents. Authors have implemented a number of approaches to
account for the reverse causality issue mentioned above; in particular Instrumental
Variable (IV) approaches." Further details about these studies, their population and

outcome of interest and their design are presented in Table 2.9.

Most of this research has focused on Asian countries and the findings are again mixed.
Using two children characteristics linked to family care traditions in South Korea as
instrumental variables (the number of sons and gender of the eldest child), Do and
Malhotra (2012) found that co-residence reduces depressive symptoms among older
widowed women. Yamada and Teerawichitchainan (2015) focused on the Vietnamese
case and estimated a simultaneous-equation discrete-response model to account for the
simultaneity between living arrangements and psychological well-being. They found that
co-residing with adult children increased the well-being of older parents. By contrast,
using an identification strategy based on cultural drivers of intergenerational
cohabitation, studies in China, Indonesia, and Japan (Chyi and Mao 2012, Johar and
Maruyama 2014, Maruyama 2015) have found that co-residence lowers happiness levels

and increases the risk of reporting poorer health and depression among older parents.

How these findings apply to European countries is still unclear. For example, Aranda
(2015) used a difference-in-differences approach and propensity score matching to look
at the causal impact of co-residence on mental health in a number of European

countries. He found that ‘doubling up’ (two or more generations in the same household)

UFurther details about this approach are given in Chapter 3 on Methods and Data, as well as in
Chapter 6 where this method is implemented.



has no impact on the risk of depression among parents in ‘Protestant’ European
countries (Sweden, Denmark, Germany, Netherlands and Switzerland), while it decreases
depressive symptoms for older people in ‘Catholic’ countries (France, Belgium, Austria,

Italy and Spain).



Table 2.9. Overview of the studies assessing the causal effect of intergenerational co-residence on health in later life (by alphabetical order)

Authors

Country and dataset

Outcome of interest

Population of interest

Approach

Key findings

Aranda (2015)

Chyi and Mao
(2012)

Johar and
Maruyama
(2014)

SHARE, Europe

2005 Chinese
General Social
Survey

Indonesia Family
Life Survey (IFLS)

Euro-D scale of
depressive symptoms

Happiness

Self-rated health

Older Europeans=50

Older Chinese=60

Older Indonesians=60

Difference-in-difference
propensity score
matching approach

Instrumental variable
approach, using the age
of the eldest son and
the number of children

Instrumental variable
approach, using
community-level
(traditional rules
regarding inheritance
and cohabitation) and
individual-level
instruments (whether
the respondent’s spouse
was chosen by the
parents, and the
number of children the
respondent has).

Positive effect (-0.540 on the
scale) of co-residing on
depressive symptoms in
Catholic countries (France,
Belgium, Austria, Italy and
Spain) but not in Protestant
countries (Sweden, Denmark,
Germany, Netherlands and
Switzerland).

Negative effect of co-
residence with adult children
on levels of happiness.

Negative effect of co-
residence on self-reported
health.
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Maruyama
(2015)

Yamada and
Teerawichitchain
an (2015)

Nihon University
Japanese
Longitudinal Study
of Ageing
(NUJLSOA)

2011 Vietham
Ageing Survey

Self-reported health

Composite measure
of psychological well-
being (happiness,
depression,
loneliness, poor
appetite, and sleep
disorder)

Older Japanese=65

Older Vietnamese=60

Instrumental variable
approach, using land
price and rural origins
of the respondent

Triangular
simultaneous-equation
discrete-response model

Mixed effect of co-residence,
with a non-significant average
effect and a negative effect
among older parents with
unmet care needs and limited
resources.

Positive effect of co-residence
on psychological wellbeing,
robust to different
specifications.




2.3.4. Limitations of the literature and expected contribution of this thesis

Dramatic changes in intergenerational co-residence have happened across Europe and the US in
the past decades. Whether and how these changes have influenced the mental health of older
people is still unclear. A vast literature has looked at the effect of intergenerational co-residence
on physical and mental health, with mixed results. These inconsistencies across studies are likely
to be linked to different data, countries and population groups. Crucially, most studies have
implemented research designs that did not account for reverse causality: co-residence might
affect as well as be affected by depressive symptoms. As noted by Johar and Maruyama (2013),
studies that have attempted to address endogeneity issues have mainly been focused on Asian
countries. The aim of Chapter 7 is to fill this gap by unpacking the causal mechanisms linking
intergenerational co-residence and the mental health of older parents. It will be guided by the
second research question of this thesis:

Do older parents who co-reside with their adult children have fewer depressive symptoms?

Further details about the empirical strategy to answer this question are given in chapters three
and five. In substance, I will integrate the literature on the macro-economic drivers of co-
residence described in section 2.3.2 above and the research on health consequences of
intergenerational living arrangements. The quasi-experimental approach presented in Chapter 7
will exploit the variations in youth unemployment rates across the European countries included
in the SHARE dataset and overtime to look at the causal effect of co-residence on mental health
in later life. This research design attempts to control for reverse causality by exploiting one of the

main forces behind recent increases in intergenerational co-residence.
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The aim of this literature review was to present the available evidence on the comparability of
depressive symptoms measures, the association between intergenerational co-residence and
health in old age and between homeownership and health in old age. The limitations of the
extant literature were described and used to derive the research questions that will guide the four
empirical chapters of this thesis. The next chapter introduces the datasets to be used and the

methods to be implemented.
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Chapter 3

Data and methods

This chapter provides an overview of the data sources and methods used in the four empirical
chapters in this thesis. The two micro-level surveys (SHARE and HRS) are presented in the first
section, followed by the macro-level data used in Chapter 6. The variables to be used throughout
the empirical chapters are also detailed. Finally, I give an overview of the statistical methods used
to answer the research questions. As noted in the literature review chapter, a key challenge in the
examination of the relationship between living arrangements and depressive symptoms is to
account for selection and reverse causality. In this thesis I implement several approaches aimed
at dealing with these issues. This chapter intends to give the rationale for the choice of data and
methods, including why some approaches have been abandoned in the course of this study.
More specific details on each analytical approach are presented in the respective methods

sections of Chapters 5 to 7.

3.1. Data sources

The data used in this work come from two main sources: the Health and Retirement Study in the
US and the Survey of Health, Ageing and Retirement in Europe. This first section presents those
datasets, focusing on their sample composition, response and retention rates, content, strengths
and limitations. Chapter 6 additionally uses macro-level data on unemployment rates in Europe,
which are presented in the last part of this section. The datasets and specific variables to be used

in each empirical chapter are then detailed.
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3.1.1. The Health and Retirement Study (HRS)

The HRS was established in 1990 to document the health and economic circumstances of older
people in the US and how these circumstances changed over time. The idea of creating HRS
emerged in the mid-1980s when researchers involved in ageing research recognized that the
available data (Retirement History Study, RHS, running from 1969 to 1979) were not sufficient
to for research designed to address the challenges of population ageing. Issues identified at the
time included the underrepresentation of women and ethnic minorities, the lack of data on
health and mental health and the absence of incentives for scholars from different disciplines to
collaborate in interdisciplinary ageing research (Hoes and Suzman 2015). And ad-hoc advisory
panel of the National Institute of Aging (NIA) consequently recommended in 1988 the creation
of a long-term study focused on older adults’ health, and its interaction with social, economic,
psycho-social factors and retirement behaviour (Hoes and Suzman 2015). The data collection
and management is run through a cooperative agreement between the NIA (the primary funder),

and the Institute of Social Research at the University of Michigan.

Sample

HRS is a nationally representative longitudinal survey of individuals aged 50 and older at
inclusion in the survey. Data have been collected every two years since 1992. As shown in Figure
3.1. below, the HRS sample was built up gradually. The initial 1992 HRS cohort recruited
respondents born between 1931 and 1941, as well as their spouses of any age. The AHEAD
study (Asset and Health Dynamic Among the Oldest Old) was started separately in 1993 to
include the cohort born 1890-1923 and the two studies were merged in 1998. In order to make
the sample representative of the US population aged over 50, two additional cohorts were added:
the Children of the Depression (CODA), born 1924-1930; and the War Babies born 1942-1947.

Since then, HRS has implemented a steady-state design, with the sample being replenished every
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six years with younger cohorts. Early Baby Boomers (EBB), born between 1948 and 1953, were
added in 2004 and Mid Baby Boomers (MBB), born between 1954 and 1959, were added in

2010.

Figure 3.1. Enrolment and assessment schedule for the HRS birth cohorts

Birth years Assessment years
24 30 41 4T |4 M2 M3 94 96 WE N0 02 04 06 g Lo
MBB! .
{*54-5%) '
EBB i
("48-33) | =% = F
War babies E . x < < < <
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Source: Adapted from Avendano & Glymour (2008).

The sample is based on a multi-stage probability design, with geographical stratification and
oversampling of demographic groups. In each sampled household, a brief screening interview is
conducted to determine eligibility. A primary respondent (on which all the analyses of Chapters 5
and 7 are based) is randomly selected from all age-eligible household members. The selected
respondent answers all questions of the main questionnaire in single-person households. In
couple households, a family and a financial respondent are designated. Both respondents are also
asked all individual questions. A proxy respondent is used for respondents who are not able to

answer the interview questions themselves. About 4% of all interviews have a proxy respondents
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at each wave (Sonnega, Faul et al. 2014). Although proxy interviewing is crucial to keep
cognitively impaired respondents into the survey (Weir, Faul et al. 2011), in all subsequent
analyses in this thesis using HRS data, proxy respondents have been excluded to focus on the
core respondent. Baseline interviews are conducted only with community-dwelling older people
but respondents who subsequently move to nursing homes are followed by the study. For the
purpose of this thesis, I focus exclusively on community dwelling respondents and further details

are giving in Chapter 7’s methods section.

Response and retention rates

Table 3.1. presents the response rates and sample sizes for each cohort at baseline and follow-up.
For each cohort in the dataset, the baseline response rates reflect the percentage of all individuals
eligible for HRS who agreed to participate in the baseline interview. Retention rates are based on
the wave for which respondents were contacted again. The number of respondents per wave
declines across waves in the study period. Attrition in HRS has been shown to be largely
attributable to mortality (Cao and Hill 2005). Previous research also suggests that attrition rates
due to other reasons than mortality do not differ systematically between population groups:
attrition does not seem to have altered the representativeness of the HRS panel (Cao and Hill

2005).
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Table 3.1. Response and retention rates of HRS, by wave and cohort

Cohort Wave 1 Wave 2 Wave 3 Wave 4 Wave 5 Wave 6 Wave7 Wave8 Wave9 Wave 10
Original HRS cobort
Eligible 15 497 12777 12 622 12 202 11 762 11 230 10 835 10 026 9587 8919
Interviewed 12 652 11 420 10 964 10 584 10 044 9724 9362 8879 8493 7904
Response rate (%) 81.6 89.4 86.9 86.7 85.4 86.6 86.4 88.6 88.6 88.6
Year 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010
Asset and Health Dynanzic Among the Oldest Old cobort
Eligible 10 229 7554 6512 5526 4559 3766 2979 2362 1708
Interviewed 8222 7027 5951 5000 4107 3365 2700 2142 1526
Response rate (%) 80.4 93.0 914 90.5 90.1 89.4 90.6 90.7 89.3
Year 1993 1995 1998 2000 2002 2004 2006 2008 2010
Children of the Depression cobort
Eligible 3200 2300 2140 1973 1770 1608 1410
Interviewed 2320 2124 1951 1777 1618 1454 1255
Response rate (%0) 72.5 92.3 91.2 90.1 914 90.4 89.0
Year 1998 2000 2002 2004 2006 2008 2010
War Babies cohort
Eligible 3619 2652 2630 2612 2539 2488 2445
Interviewed 2529 2410 2384 2295 2237 2165 2138
Response rate (%0) 69.9 90.9 90.6 87.9 88.1 87.0 87.4
Year 1998 2000 2002 2004 2006 2008 2010
Early Baby Boomers cobort
Eligible 4420 3461 3433 3405
Interviewed 3330 3035 2963 2926
Response rate (%0) 75.3 87.7 86.3 85.9
Year 2004 2006 2008 2010

Source: adapted from Sonnega et al. (2014).
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Variables collected

HRS covers four broad topics which are of relevance for this thesis: financial circumstances
(income and wealth); health (physical and mental health, cognition) and healthcare use; work and
retirtement; and social networks (including family connections). Box 3.1. below provides an

overview of the core data collected in most waves.

Box 3.1. Overview of the core variables including in HRS

Sections A and B: Demographics and Background

Including for example: respondent’s education, race, marital status and marital history, number
of children, military service, citizenship, state of birth and childhood residence, English as main
spoken language, length in current residence.

Section C: Health

Including for example: physical and mental conditions and treatment; health behaviors; use of
preventive services.

Section D: Cognition

Sections E and F: Family Structure and Transfers

Including for example: structure of extended family relationships, family proximity,
intergenerational transfers, time, housing

Section G: Functional Limitations

Including for example: ADLs and IADLs; information on helpers.

Section H: Housing

Including for example: type of home; home value; housing costs; second home information.
Section I: Physical Measures

Sections J—L: Employment and Pensions

Including for example: employment status and history; job search; job characteristics, earnings;
retirement plans, pensions.

Section M: Disability

Including for example: benefits receipt and receipt history.

Section N: Health Services and Insurance

Including for example: health providers; drugs; health insurance; hospitalization; in-home care;
Medicaid; Medicare; nursing home information.

Section P: Expectations

Including for example: subjective expectations of leaving inheritance, of life expectancy or of
moving to nursing home).

Section Q: Assets and Income

Including for example: assets; expenses; income.

Section R: Asset Change

Including for example: real estate sold; residence bought or sold; major home improvement.
Section S: Widowhood and divorce

Section T: Wills, insurance, and trusts: value; beneficiaries.

Source: adapted from Sonnega et al. (2014).
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For this thesis, the RAND-HRS Data File was used as the primary source of data for HRS. It
was developed at RAND with funding from the NIA and the Social Security Administration
(Chien, Campbell et al. 2015). The RAND-HRS file is a user-friendly file derived from all waves
of HRS and containing cleaned and harmonized variables. It also includes RAND imputations of

wealth and income variables, which have been used in Chapter 5 and 7 of this thesis.

Strengths and limitations

The key strengths of HRS are its sample size and its longitudinal nature. As noted before, HRS
has currently 11 waves of data and six birth cohorts. In addition, HRS has been designed to
oversample minorities and the response rates for minorities are equivalent to those of whites
(Ofstedal and Weir 2011). A potential future issue is the cost of running HRS: cost
considerations have forced reductions in the size of the new cohorts, in which participants are

also more difficult to retain (Sonnega, Faul et al. 2014).

3.1.2. The Survey of Health, Ageing and Retirement in Enrope (SHARE)

The success of HRS led European researchers to develop a sister study in Europe, also aimed at
tracking health and retirement trends but in a comparative perspective (Borsch-Supan and Jurges
2005). SHARE was created to respond to the call from the European Commission to “examine
the possibility of establishing, in co-operation with Member States, a European Longitudinal
Ageing Survey” (Borsch-Supan, Hank et al. 2005).

Like HRS, SHARE is a multidisciplinary survey, but its specificity is to collect longitudinal data
on health, socio-economic status and family characteristics across a number of European
countries. SHARE currently includes 120,000 individuals aged 50 and above across 27 European
countries plus Israel. The survey benefitted from the first European Research Infrastructure

Consortium from the European Union, giving it the funding necessary to develop up to 2024

(Borsh-Supan, Brandt et al. 2013).
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Sample

The SHARE sample was built up gradually over the years. As shown in Table 3.2. below, 11
countries contributed to the 2004 baseline study. Countries were meant to give a balanced
representation of European regions, ranging from Scandinavia (Denmark and Sweden), Central
Europe (Austria, France, Germany, Switzerland, Belgium and the Netherlands) to Southern
Europe (Spain, Italy and Greece). Further data were collected in Israel. The Czech Republic,
Poland and Ireland joined the second wave of data collection in 2006. The same countries
participated in the survey’s third wave in 2008, which collected retrospective life histories. The

fourth wave included four new countries: Estonia, Hungary, Portugal and Slovenia.

Table 3.2. Overview of the countries included in SHARE by wave

Wave 1 Wave 2 SHARELIFE Wave 4
2004 2006 2008 2010

Austria X X X X
Belgium X X X X
Switzerland X X X X
Germany X X X X
Denmark X X X X
Spain X X X X
France X X X X
Greece X X X
Italy X X X X
Netherlands X X X X
Sweden X X X X
Israel X X
Czech Republic X X X
Ireland X X
Poland X X X
Estonia X
Hungary X
Portugal X
Slovenia X
Luxembourg

Source: adapted from Borsch-Supan and Jirges (2005).

Baseline data collection in 2004 targeted cohorts born before 1954. Individuals had to be living
in private households, to speak the national language and not to be permanently living in a

foreign country in order to be eligible. All partners living in the same household were eligible,
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irrespective of their age. The sampling frame varied quite considerably between countries. In
countries like Denmark or Sweden, the availability of national population registers made it
possible to draw an age-stratified sample. These data were not available in other countries like
Greece or Austria, where single or multi-stage sampling was implemented using telephone

directories and followed by screening in the field (Borsch-Supan and Jirges 2005).
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Table 3.3. Breakdown of wave 1 and 2 samples by country, gender and age

Country Total Male Female Under 50 50 to 64 65 to 74 75+ Household response rate  Individual response rate

Wave 1 - 2004

Austria 1,893 783 1,110 44 949 544 356 55.6% 87.5%
Belgium 3,827 1,741 2,086 128 1,947 992 760 39.2% 90.5%
Denmark 1,707 771 936 92 916 369 330 63.2% 93.0%
France 3,193 1,384 1,809 141 1,627 768 657 81% 93.3%
Germany 3,008 1,380 1,628 65 1,569 887 486 63.4% 86.5%
Greece 2,898 1,244 1,654 218 1,450 714 516 63.1% 91.8%
Ttaly 2,559 1,132 1,427 51 1,342 785 381 54.5% 79.7%
Netherlands 2,979 1,367 1,612 102 1,693 715 462 61.6% 87.8%
Spain 2,396 996 1,400 42 1,079 701 574 53% 73.7%
Sweden 3,053 1,412 1,641 56 1,589 816 592 46.9% 84.6%
Switzerland 1,004 462 542 42 505 252 204 38.8% 86.9%
Total 31,115 13,811 17,304 1,078 16,005 8,259 5,761 61.6% 85.3%
Wave 2 - 2006

Austria 1,341 546 795 19 544 476 302 Not available Not available
Belgium 3,169 1,435 1,734 84 1,615 773 697 Not available Not available
Czech Republic 2,830 1,191 1,639 81 1,569 690 490 Not available Not available
Denmark 2,616 1,176 1,440 83 1,409 618 506 Not available Not available
France 2,968 1,273 1,695 117 1,518 718 615 Not available Not available
Germany 2,568 1,184 1,384 41 1,245 833 449 Not available Not available
Greece 3,243 1,398 1,845 162 1,624 820 636 Not available Not available
Ireland 1,134 514 620 27 622 282 203 Not available Not available
Ttaly 2,983 1,345 1,638 56 1,364 971 591 Not available Not available
Netherlands 2,661 1,212 1,449 46 1,478 681 456 Not available Not available
Poland 2,467 1,074 1,393 42 1,351 605 469 Not available Not available
Spain 2,228 1,003 1,225 46 958 651 573 Not available Not available
Sweden 2,745 1,267 1,478 38 1,294 808 605 Not available Not available
Switzetland 1,462 645 817 37 770 356 299 Not available Not available
Total 34,415 15,263 19,152 879 17,362 9,282 6,891 Not available Not available

Source: adapted from Borsh-Supan, Brandt et al. (2013).



As shown in Table 3.3, response rates (defined as the share of households including at least one
eligible respondent with whom an interview was conducted) at baseline varied considerably
across countries, ranging from 39.2% in Belgium to 81% in France. On average across countries,
the response rate was 62% (Borsh-Supan, Brandt et al. 2013). In the second wave of SHARE,
response rates were very similar to wave 1 at 61% and refreshment samples were used to
increase sample size and compensate for attrition (Borsh-Supan, Brandt et al. 2013). No changes
to the sample were implemented for wave 3. In wave 4, the sample size was increased
substantially with four new countries and refreshment samples in most participating countries.
The retention rate for wave 4 was at 81% (Borsh-Supan, Brandt et al. 2013).

All interviews were conducted using computer-assisted personal interviewing (CAPI). Additional

self-administered questionnaires were distributed to respondents after waves 1,2 and 4.

Variables collected

SHARE has been designed as a multidisciplinary survey, mirroring the structure of HRS. It has a
core questionnaire stable over time and described in Box 3.2. In addition, additional questions,
physical measurements and modules have been added at each wave, e.g. social networks at wave
4. In addition, SHARE includes generated variables to facilitate international comparisons (e.g
International Standard Classification of Education, ISCED), survey weights and multiple
imputations.

Box 3.2. Overview of the core variables including in SHARE

Cover Screen

Year and month of birth, sex, household composition

Demographics

Education, marital status, country of birth and citizenship, parents and siblings
Physical Health

Self-rated health, diseases, weight and height, IADL and ADL limitations
Behavioral risks

Smoking and alcohol, nutrition, physical activity

Cognitive function

Self-rated reading and writing skills, orientation, word list learning immediate and delayed recall,
verbal fluency and numeracy

Mental health
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Depression scales, quality of life (CASP-12)

Health care

Doctor visits, hospital stays, surgeries, foregone care, out-of-pocket payments
Employment and pensions

Employment status, individual income sources (public benefits, pensions), job, work quality
Children

Number and demographics of children

Social support

Help and care given and received

Financial transfers

Money/gifts given and received

Housing

Owner, tenants, type and features of building

Household income

Income soutrces of all household members

Consumption

Expenditures for food, goods, services, ability to make ends meet
Assets

Bank and pension accounts, bonds, sticks and funds, savings
Activities

Voluntary work, clubs, religious organizations, motivations
Expectations

Expected inheritances, life expectancy, future prospects

Source: adapted from Borsh-Supan, Brandt et al. (2013).

Strengths and limitations

A limitation of the SHARE data often cited is that of the comparability of measures across
countries, with nuances of institutional differences, national cultures and local meanings
potentially lost in translation (Blanchet, Debrand et al. 2007).

The different sampling strategies across countries are also potentially problematic. Lack of access

to or availability of national registry data in countries such as Greece, Switzerland and Austria

could lead to less reliable estimates or systematic errors (De Luca and Rossetti 2008).

3.1.3. Macro-level data: Enropean unemployment rates from the Organization for Economic Cooperation and
Development

Chapter 6 of this thesis is based on the matching of national unemployment rates for a given

year, country, gender and age group and individual records from SHARE for the period 2004 to
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2010. The source of data for comparative unemployment rates was the Organization for

Economic Cooperation and Development (OECD) Annual Labour Force Statistics.

For up to four children per respondent, corresponding age-, gender- and country-specific
unemployment rates were obtained from the OECD database for the 17 countries included in
the analysis. Five-year age bands were used to define age groups for both genders and I include
unemployment rates for children only aged 15 to 50, the age at which their parents potentially
enter the SHARE survey to avoid bias introduced by stronger correlations between child

unemployment rates and that of their parents when the children are 50 and over.

3.1.4. Choice of data sources and variables by empirical chapter

Practical and theoretical considerations influenced the choice of datasets used to address each
research question. Table 3.4. provides an overview of the datasets used in each empirical chapter.
The second wave of SHARE was to my knowledge the only dataset which administered to the
same respondents both the Euro-D and the CES-D scales of depressive symptoms. The
assessment of the comparability of the two scales, which is the objective of Chapter 4, is
consequently conducted using SHARE wave 2.

Chapter 5 and 7 investigate respectively the effects of early and late homeownership on
depressive symptoms in later life. As homeownership rates vary considerably across Europe for
cultural and economic reasons (Angelini, Laferrére et al. 2013), I focused these two chapters on
the US case. The long follow-up of HRS also meant that more respondents were likely to have
transitioned from renting to owning, which is the core identification strategy of Chapter 7, as
detailed in the next section.

Finally, my investigation of the effect of intergenerational co-residence on depressive symptoms

of older parents in Chapter 6 uses European data from SHARE. Indeed, as outlined in the next
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section of this chapter, I will exploit variations in youth unemployment as an instrumental

variable to try to establish a causal link between co-residence and depression.

Table 3.4. Datasets used in the four empirical chapters

Chapter Sample Ages Study N Predictor Outcome
period variables variables
4 SHARE 50+ 2006 15,487  Established risk  Euro-D and
factors for CES-D
depression in
later life'
5 HRS 50+ 1993- 27,715  Earlyaccessto  CES-D
2010 homeownership
6 SHARE 50+ 2004- 50,043  Co-residing Euro-D
2010 with an adult
child
7 HRS 50+ 1993- 21,960  Becoming CES-D
2010 homeowner

after the age of
50

'Gender, age in three categories (50 to 60, 61 to 70, over 70), marital status (married or in a
partnership; divorced, widowed or single), education in three categories (primary education or
less; secondary education; post-secondary education), a measure of economic strain (household
is able to make ends meet with difficulty or with some difficulty; household is able to make ends
meet easily or fairly easily), the number of chronic illnesses (less than two chronic illnesses; two
or more chronic illnesses), limitations in activities of daily living (less than one limitation with
activities of daily living; more than one limitation with activities of daily living) reported by the

respondent; and country of residence.

Table 3.5. details the main outcome, predictor and independent variables to be used in each

empirical chapter, as well as their coding.
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Table 3.5. Key variables included in the four empirical chapters

Chapter Outcome Predictor Independent
4 Euro-D and CES-  See Gender; Age in three categories (50 to 60, 61 to 70)
D scales, independent Marital status (married or in a partnership; divorced; widowed or single)
difference in score  variables Education (primary education or less; secondary education; post-secondary education)
and binary Economic strain (household is able to make ends meet with difficulty or with some difficulty;
indicator of household is able to make ends meet easily or fairly easily)
depression based Number of chronic illnesses (less than two chronic illnesses; two or more chronic illnesses)
on the Euro-D and Limitations in ADLs (less than one limitation with ADLs; more than one limitation with
CES-D scales ADLs)
Country of residence
5 CES-D scale used  Accessing Gender; Age (as a linear term, or splined); Race (White, Black or Hispanic)
as a continuous homeownership Marital status (married or in a partnership; separated or divorced; widowed; never married);
variable and binary by age 35; duration of longest marriage; number of people living in the household; number of children
indicator of accessing Education (Lower than high school; GED; high school graduate; some college; college and
depression based homeownership above)
on the CES-D after age 35; Labour force status (employed; unemployed; retired; disabled; not in the labour force)
score never accessing  Natural logarithm of total household income and non-housing wealth
homeownership ~ Self-reported health (fair or poor; excellent, very good, good); tobacco smoking (ever smoked
vs. no; currently smoking vs. no); heavy alcohol drinking (consuming more than two drinks
per day per week); physical function (number of limitations with ADLs and number of
limitations with IADLs)
Year of survey and birth cohort (year of birth)
6 Euro-D scale Co-residing Gender, Age (50 to 60, 61 to 70; categorized in five-year age categories or as a linear term)

with an adult
child vs. not.

Marital status (married or in a partnership; divorced or single; widowed)

Education (primary education or less; secondary education; post-secondary education)

Log of household total income; Economic strain (household is able to make ends meet with
difficulty or with some difficulty; household is able to make ends meet easily or fairly easily);
Pension receipt (yes vs. no)

Informal care receipt” (yes vs. no)

Number of chronic illnesses (less than two chronic illnesses; two or more chronic illnesses)
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Limitations in ADLs (less than one limitation with ADLs; more than one limitation with
ADLs); Limitations in IADLs (less than one limitation with IADLs; more than one limitation
with IADLs)

Number of children; and for up to four children: age (up to 20, 21 to 40, over 40; as mean
age; and age of the youngest child in five-year age categories); gender; marital status (married
or in a partnership; divorced or single; widowed); employment status (employed;
unemployed; out of the labour force)

7 CES-D scale Accessing Gender, age (included as a linear term and squared), race (White, Black or Hispanic)
homeownership Marital status (married or in partnership, separated or divorced, widowed, never married),
after the age of  Education (lower than high school, GED, high-school graduate, some college, college and
50 above)

Labour force status (employed, unemployed, retired, disabled, not in the labour force)

Size of the household and number of children

Natural logarithms of total household income and non-housing wealth.

Self-reported health (dichotomized into fait/poor vs. excellent/very good/good), tobacco
smoking (ever smoked vs. no; and currently smoking vs. no), heavy alcohol drinking (based
on self-report of consuming more than two drinks per day over five to seven days a week),
and physical function (measured by the number of difficulties with activities of daily living -
ranging from zero to five and instrumental activities of daily living - ranging from zero to
three).
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3.2. Methods

The different methods implemented in Chapter 5, 6, and 7 of this thesis relate to the
counterfactual framework (Little and Rubin 2000), which posits that “a causal effect is
ascertained through a comparison of ‘potential outcomes’ that would have been observed
under different exposures for the same unit” (Oakes and Johnson 2006 p.371). For example,
in Chapter 6, estimating the causal effect of intergenerational co-residence on the depressive
symptoms of older parents would require observing at the same time the mental health levels
of the same respondent under two situations: co-residing with an adult child and not co-
residing with an adult child. As noted by Oakes and Johnson (20006), if it was possible to
observe both these situations simultaneously, the causal effect would be the difference
between the two outcomes under these two scenarios. The fact that it is not possible to
observe both states at the same time (one of the states is counterfactual) has been referred to
as “the fundamental problem of causal inference” (Holland 1986).

The classic answer to this issue is a randomized controlled trial design, where randomization
should ensure that the treated and control groups are identical except for the treatment itself.
Returning to the example from my third empirical chapter, the best way to answer the
question about intergenerational living arrangements and depressive symptoms would in
principle be to randomize young adults to live with their older parents and observe these
parents’ depressive symptoms distributions. If social experiments can be a convincing
solution, they however also suffer from several limitations (e.g. providing evidence only for a
specific group that is not generalizable to broader populations) and are cleatly not always
feasible nor desirable (Benson and Hartz 2000, Kaufman, Kaufman et al. 2003,

Vandenbroucke, von Elm et al. 2007, Deaton and Cartwright 2016).
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In observational studies such as the ones presented in this thesis, a number of methods and
tools have been developed to deal with the fact that treatment assignment is not random.
These methods have been designed to address the two issues identified in the literature
review chapter: (1) selection, where measured and unmeasured individual characteristics are
associated with both the exposure and the outcome; (2) reverse causality, where in our
example co-residence might be associated with depressive symptoms but higher levels of
depression might also be associated with a higher likelihood of co-residence.

The proposed analytical approaches for Chapter 5, 6, and 7 rely on econometric methods
developed for the evaluation of policies and interventions that have become increasingly
popular in epidemiology and public health (Glymour 2006). Three of these approaches will
be explored in the thesis: instrumental variables (Chapter 7), individual fixed-effects
(Chapters 5 and 6) and propensity score matching (Chapter 5). These different approaches
are of course not without important limitations. Specific limitations are discussed in each
chapter and overall challenges are discussed in the discussion section (Chapter 8) of this

thesis.

3.2.1. Instrumental variable approach

The standard econometric tool to deal with reverse causality is the use of an instrumental
variable approach (IV) (Imbens and Angrist 1994, Angrist, Imbens et al. 1996, Angrist and
Krueger 2001). In substance, IV analyses mimic randomization by using an exogenous
source of variation to estimate the effect of an exposure on respondents who were exposed
as a result of that source of variation or natural experiment. IV approaches are gaining
popularity in public health and social epidemiology research concerned for example with the

causal effect of education or unemployment on health. Changes in policies and economic
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circumstances are often influenced by administrative rules or legislative changes on which
individuals have little influence. Variations over time and between states/countries in
schooling policies (Glymour, Kawachi et al. 2008, Nguyen, Tchetgen Tchetgen et al. 2017),
in unemployment laws (Cylus and Avendano 2017) or in neighbourhood characteristics
(Riumallo-Herl, Kawachi et al. 2014) have consequently been used in the epidemiological
literature as instruments and have provided very powerful tools to test causal associations.

The main idea behind an IV approach is as follows: “The IV estimate can be interpreted as
the average effect that receiving treatment had on those individuals who received the
treatment as a result of the value of the instrument” (Glymour 2006 p.432). Figure 3.2 below
summarizes the approach, in which Z is the instrument (random assignment to treatment), X
is receiving the treatment (exposure) and Y is the outcome of interest. Similar to an RCT
scenario, Z is a variable that directly affect X the exposure and if Z and the outcome Y are

related, it is because Z affects X and in turn X affects Y (Glymour 2006).

Figure 3.2. Instrumental variable approach

Z: Instrument 7 X: Exposure —® Y: Outcome
LIT: Un_measured /

confounder

Source: Glymour (20006)

In this schematic representation, Z is considered to be a valid instrument for the effect of X
on Y provided Z and X are associated and Z does not have an effect on Y, except through

X. IV estimates of the effect of X on Y are obtained with a two-stage-least-square (2SLS)
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analysis: the first stage consists of regressing X on Z to obtain a predicted value of X based
on this regression; the second stage consists of using this predicted value of X as an
independent variable in a regression model of Y. The coefficient of the predicted value of X
is interpreted as the 2SLS IV estimate of the effect of X on Y. I implemented the 2SLS IV
approach with the Stata ivreg2 user-written command, which provides estimates for both the
first and second stages as well as associated statistical tests and robust standard errors.

(13

The main difficulty in IV estimation is to identify appropriate instruments: “...the natural
experiment for the exposure approach to instrumental variables is fundamentally grounded
in theory, in the sense that it is usually a well-developed story or model motivating the choice
of instruments. Importantly, these stories have implications that can be used to support or
refute a behavioural interpretation of the resulting instrumental variable estimates” (Angrist
and Krueger 2001 p.76). To be valid, an instrument needs to fulfil two main conditions: to
be relevant (ze. predict the exposure) and exogenous (ze. not associated with the outcome,
except through the exposure). Empirically, the first assumption of relevance is easily tested
in a 2SLS approach. I can estimate a first-stage linear regression in which co-residence is the
dependent variable and the independent variable includes the instrument and all controls in
the main regression. I then test for joint significance of the instruments on the dependent
variable using the weak identification test based on the Kleibergen-Paap Wald I statistic
(Kleibergen and Paap 2006). The null hypothesis for this test is that the instrument is not
correlated with co-residence. Rejecting the null hypothesis consequently means that the
instrument predicts co-residence. An F-statistic of 10 or higher is usually considered as an
indicator of a strong instrument (Stock and Yogo 2005). While the second assumption

cannot be tested and needs to be theoretically defensible, I use the Hansen-Sargan | statistic

as over identification test to examine whether the instruments (unemployment rates for each
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of the children’s age, gender and country group) were correlated with the error term.
Rejection of the null hypothesis at the conventional 5% significance level would suggest that
the instrument is correlated with depressive symptoms of the respondents, casting doubt on
the validity of the instrument (Hansen 1982).

Finding an instrument that fulfils these two criteria is not straightforward. An IV approach is
applied in Chapter 7 of this thesis. The objective of this chapter is to estimate the effect of
co-residing with an adult child on the depressive symptoms of older parents. I explored
several possible instruments. Instrumental variables used in the literature include the gender
and birth order of children (Bonsang 2009, Do and Malhotra 2012, Maruyama 2012, Johar
and Maruyama 2013). I first started by basing my identification strategy on one instrument:
the number of sons, proportional on the total number of children. I wanted to exploit the
fact that the proportion of male children is random and has an impact on the likelihood of
co-residing, thus allowing to account for the endogeneity of co-residence and depression.
This instrument has previously been used to examine the impact of support from children
on informal and formal care use (Bonsang 2009) or of living arrangement on physical or
mental health outcomes in old age in a number of Asian studies detailed in the literature
review chapter of this thesis (Do and Malhotra 2012, Maruyama 2012, Johar and Maruyama
2013). I tried to argue that the number of sons as a proportion of the total number of
children is a random event that affect the likelihood of co-residing and, in that sense, can
mimic an experiment and allow calculating estimates for specific causal effects. On a
theoretical level, a consistent finding of the literature on the drivers of co-residence is that
sons are more likely than daughters to co-reside as long as parents are relatively young and
less likely to need assistance (Isengard and Szydlik 2012). As assessed in previous studies, the

number of sons predicts the probability of older people’s co-residence with an adult child
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(Do and Malhotra 2012, Maruyama 2012). However, the F-statistic for this instrument was
too weak (F'=5.62; p= 0.0178 for the whole sample) and it remained difficult to argue that
children’s gender had no direct effect on depressive symptoms of older parents except
through co-residence.

I consequently went back to the literature presented in Chapter 2 which analysed the effect
of the economic crisis and youth unemployment on the likelihood of intergenerational co-
residence (Kahn, Goldscheider et al. 2013, Wiermers 2014, Matsudaira 2016). Following the
approach implemented in these three papers, I use as instrument the country-, year-, age-
and gender-specific unemployment rate for adult children. I first confirm that youth
unemployment rates predict the likelihood of intergenerational co-residence in the first stage.
In the second stage, I estimate whether the predicted measure of intergenerational co-
residence, which is now ‘purged’ of individual-level unobserved characteristics which may be
correlated with both co-residence and depressive symptoms, is associated with depressive
symptoms levels of older parents.

Because the models include country fixed-effects, variation in the instrument comes from
the fact that, within countries, different parents have children of different age and gender
combinations. There is also variation in the instrument for parents with multiple children.
To illustrate, 64.73% of respondents had children falling in different age categories, and
consequently assigned a different instrument. There was also considerable variation in the
cohort- and gender-specific unemployment rate to which each child was exposed in his or
her country of residence between 2004 and 2010, a period of fluctuating unemployment
rates in European countries. For instance, a respondent’s female child aged 25 years in 2004
in Spain would be exposed to the unemployment rate for females aged 25-29 in Spain in that

specific year (15.9%), while a respondent’s female child of the same age and country but in
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2010 would be exposed to an unemployment rate seven percentage points higher (23.3%).
Because characteristics of the child such as gender, employment status, marital status and
country of residence may be correlated with the mental health of older parents, all models
also control for these variables, so that variation in the instrument comes from presumably
exogenous differences in unemployment rates, and not from compositional differences in
the characteristics of the children. This approach assumes that, conditional on child’s
characteristics, variation in young people’s unemployment rates are exogenous to the mental
health of older parents, most of whom are retired. I do not use the individual employment
status of the child as instrument because this variable is likely to directly affect the mental
health of parents. Instead, I control for child employment status in all analyses. I hope thus
to capture variation in co-residence that arises from the potential influence of poor macro-
economic conditions on an adult child’s decision to leave or return to the parental home, net
of any direct effects of the economy on the child employment status.

I also experimented with an IV approach for Chapter 5, which looks at the effect of
accessing homeownership early in the life course on depressive symptoms in later life. 1
planned to exploit variations in the Loan-to-Value (LTV) ratio since 1970 to identify the
impact of home ownership on late-life symptoms of depression while also assessing the
mental health impact of policies promoting access to homeownership. The policy data
consisted of country-level data on typical LTV ratios since 1970, a measure of the availability
of credit to households in international housing markets that is comparable across countries
(Jappelli and Pagano 1989, Chiuri and Jappelli 2003). An increase of the LTV ratio indicates
that banks are more likely to approve mortgages with lower down payments, partly reflecting
increased availability of housing finance credit and better access to the property