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Zusammenfassung

Deutschland ist seit den 1960er Jahren ein Einwanderungsland, das durch verschiedene
Einwanderungsperioden und Einwanderergruppen geprigt ist. Folglich haben heute fast 27% der
Bevolkerung in Deutschland, und somit fast 21 Millionen Menschen, einen Migrationshintergrund.
Der Migrationsprozess selbst sowie die Bedingungen vor und nach der Migration tragen zu
gesundheitlichen Unterschieden innerhalb der Migrantenpopulation und im Vergleich zur
Bevolkerung ohne Migrationshintergrund bei, wobei bisherige Befunde auf einen schlechteren
allgemeine Gesundheitszustand von Immigranten hindeuten. Dieser variiert jedoch nach
Rechtsstatus, Herkunft sowie demografischen und sozio6konomischen Merkmalen. Somit ist der
Migrationshintergrund eine wichtige Dimension gesundheitlicher Ungleichheit, die sowohl die
(Gesundheits-) Versorgung vor Herausforderungen stellt als auch die individuelle Lebensqualitit

und Méglichkeiten zur Teilhabe an der Gesellschaft und am Arbeitsmarkt beeinflusst.

Bisherige empirische Befunde wund theoretische Ansitze verdeutlichen ein komplexes
Zusammenspiel in der Genese von Gesundheit bei Immigranten. Bedingungen im Herkunftsland
und in frihen Lebensjahren, kulturelle Merkmale (auch in Bezug auf den Lebensstil), positive und
negative Migrationserfahrungen sowie die Bedingungen im Zielland (wie politische
Rahmenbedingungen oder soziale Prinzipien) beeinflussen signifikant die gesundheitliche Situation.
Dabei bedingen sich die bestimmenden Faktoren zeitlich und kausal: beispielsweise begiinstigt ein
niedriger sozio6konomischer Status im Herkunftsland eine niedrige Positionierung im Zielland,
und kulturelle Merkmale prigen, ob und wie sich Herkunftsbedingungen auswirken. Dartber
hinaus determiniert die Herkunft die Bedingungen nach der Einwanderung, beispielsweise in Bezug
auf die rechtliche Situation oder die soziale Wahrnehmung. Noch fehlen jedoch eindeutige

Erkenntnissen zur gesundheitlichen Situation von Immigranten in Deutschland.

Ziel dieser Arbeit ist, die gesundheitliche Situation von Immigranten in Deutschland zu
beschreiben und Gesundheitsdeterminanten verschiedener Immigrantengruppen vergleichend zu
analysieren. Besonderer Schwerpunkt liegt dabei auf der Bedeutung sozialer und
soziobkonomischer Merkmale. Diese wurden bereits als wesentliche Ursache fir gesundheitliche
Unterschiede in der Allgemeinbevolkerung identifiziert, aber noch nicht in Interaktion mit dem

Migrationshintergrund betrachtet. Unter Anwendung des theoretischen Rahmens der “social



determinants of health” werden auf verschiedenen Ebenen wirkende Gesundheitsfaktoren
inkludiert. Die zentralen Forschungsfragen lauten: Welchen Einfluss haben soziale und
soziobkonomische Merkmale auf die Gesundheit von Immigranten? Ob und wie unterscheiden
sich die Mechanismen der Pathogenese zwischen Migrantengruppen und im Vergleich zu Nicht-
Migranten?  Ziel  dieser  Arbeit ist es also, sowohl allgemeine als auch

(migranten-)gruppenspezifische Gesundheitsdeterminanten herauszuarbeiten.

Der Heterogenitit der Immigrantenpopulation in Deutschland wird Rechnung getragen, indem die
drei aktuell groBten Immigrantengruppen differenziert analysiert werden: (Spat-) Aussiedler (Ethnic
German Immigrants, EGI), tirkische Immigranten sowie Geflichtete und Asylbewerber. Diese
drei Gruppen unterscheiden sich hinsichtlich Einwanderungszeitraum und -erfahrungen, Herkunft,
rechtlichem Status, soziokultureller Normen, demographischer Verhaltensweisen und sozialer
Eigenschaften. Unter Berticksichtigung etablierter Theorien zu gesundheitlicher Ungleichheit,
sozialer Exklusion und Intersektionalitit wird die Hypothese aufgestellt, dass diese sozialen,
strukturellen und individuellen Unterschiede mit gesundheitlichen Unterschieden verbunden sind.
Dabei wird angenommen, dass benachteiligende soziale Strukturen einen gréBeren negativen
Einfluss auf Immigranten haben, wobei diese Nachteile zusitzlich zu jenen durch den
Migrantenstatus verursachten bestehen. Es wird jedoch davon ausgegangen, dass sich diese

Benachteiligungen nicht gleichermal3en auf alle Immigrantengruppen auswirken.

Studie I untersucht den Zusammenhang zwischen Migrationshintergrund, Haushaltsmerkmalen
und Geschlecht sowie deren Wechselwirkungen im Hinblick auf die Gesundheit von Deutschen
ohne Migrationshintergrund (Non-migrant Germans, NMG), EGI und tiirkischen Immigranten.
Die geschitzten Regressionsmodelle zeigen, dass 1) turkische Immigranten einen schlechteren
Gesundheitszustand haben als NMG, wihrend die Unterschiede zwischen EGI und NMG gering
sind, 2) weibliche EGI ein geringeres Risiko schlechter Gesundheit haben und weniger anfillig fir
nachteilige Haushaltseffekte sind (wie das Leben in Fin-Generationen-Haushalten oder ohne
Partner), 3) Haushaltsmerkmale ansonsten weitgehend unabhingig vom Migrationshintergrund
wirken und 4) sozio6konomische Merkmale gesundheitliche Nachteile tiirkischer Immigranten
erkliren, wihrend sie jene von EGI iberlagern. Diese Ergebnisse deuten darauf hin, dass
Haushaltsmerkmale weitestgehend identisch fir Immigranten und NMG wirken und es nur partiell
eine Interaktion von Migrationshintergrund und Haushaltsmerkmalen in Bezug auf die Gesundheit

gibt. Dariiber hinaus verdeutlichen die Ergebnisse die interne gesundheitliche Varianz innerhalb
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der Immigrantenpopulation, die signifikant von sozialen und soziokonomischen Merkmalen
charakterisiert wird. Die Gesundheit von (weiblichen) EGI ist insgesamt besser, und diese Gruppe

ist weniger anfallig fir negative Einflisse als die tiirkische Vergleichsgruppe.

Studie IT erweitert die Haushaltsperspektive und analysiert die Auswirkungen informeller Pflege
(innerhalb oder aullerhalb des Haushalts) auf Verinderungen der korperlichen Gesundheit der
Pflegeleistenden vergleichend fir EGI und NMG. Die Ergebnisse deuten auf einen negativen
Zusammenhang zwischen (aktueller und friherer) Pflege und korpetlicher Gesundheit hin. Die
gesundheitliche Nachteile von EGI gegeniitber NMG werden durch die Pflege noch verstirkt.
Kontrolliert auf sozio6konomische Merkmale konvergieren Gesundheitsverainderungen von EGI
und NMG, wihrend die Interaktion zwischen Migrationshintergrund und Pflege erst dann
nachgewiesen werden kann. Diese Ergebnisse veranschaulichen die Interdependenz der
Gesundheitsdeterminanten und zeigen, dass Immigranten nicht per se gesundheitliche Nachteile
haben, sondern diese oft durch strukturelle und soziale Unterschiede und in der Intersektion von
Nachteilsdimensionen entstehen. Die Berticksichtigung von EGI, die rechtlich, kulturell,
demografisch und sozio6konomisch den NMG iéhnlich sind, liefert zudem wichtige Erkenntnisse
tber die Auswirkungen des Migrations- und Integrationsprozesses selbst auf die
Gesundheitsentwicklung. Allerdings werden in den Analysen weder allgemeine noch
versorgungsbezogene Unterschiede zwischen EGI und NMG vollstindig erklirt. Es mussen also

weitere unbeobachtete Zusammenhinge fir gesundheitliche Unterschiede vermutet werden.

Studie III bezieht zusitzlich die Makroperspektive ein, indem sie den FEinfluss politischer
Rahmenbedingungen hinsichtlich des Zugangs zum Gesundheitssystem auf die Gesundheit
irakischer, afghanischer und syrischer Gefliichteter analysiert. Wihrend Gefliichtete in Osterreich
mit ihrer Ankunft uneingeschrinkten Zugang zum Gesundheitssystem haben, ist dieser in
Deutschland wihrend des Asylverfahrens fir bis zu 15 Monate auf die Grund- und
Akutversorgung beschrinkt. Es wird die Hypothese aufgestellt, dass daraus ein schlechterer
Gesundheitszustand von Geflichteten in Deutschland resultiert. Die Analysen zeigen eine
durchschnittlich schlechtere Gesundheitsbeurteilung von Geflichtete in Deutschland, was diese
Hypothese bestitigt und auf einen Effekt der politischen Rahmenbedingungen hinweisen kénnte.
Dariiber hinaus variiert die Gesundheit innerhalb der Gefliichtetenpopulation, wobei afghanische
Gefliichtete in beiden Ziellindern einen signifikant schlechteren Gesundheitszustand aufweisen.

Sozio6konomische Merkmale und strukturelle Unterschiede (z.B hinsichtlich des Bildungsniveaus)
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sind fir die Unterschiede zwischen den Herkunftslindern und zwischen den Aufnahmelindern
von geringer Bedeutung. Diese Ergebnisse liefern wichtige Erkenntnisse tiber die Gesundheit der
(noch) wenig erforschten Gruppe der Gefliichteten. Wihrend soziale und sozio6konomische
Merkmale nur schwach zu gesundheitlichen Ungleichheiten in dieser Bevolkerungsgruppe und
zwischen den Liandern beitragen, bestimmen makrostrukturelle und rechtliche Bedingungen diesen
Zusammenhang maf3geblich. Dartiber hinaus unterstreichen die Ergebnisse, dass selbst innerhalb
einer vermeintlich homogenen Submigrantenpopulation gesundheitliche Unterschiede bestehen.

Dies verdeutlicht die Bedeutung von Merkmalen vor der Migration fir Gesundheitsunterschiede.

Diese Arbeit liefert Einblicke in die Gesundheitsdeterminanten von Immigranten in Deutschland
und unterstreicht den engen Zusammenhang zwischen Migrationshintergrund, sozialen und
soziobkonomischen Merkmalen und Gesundheit. Sie ist eine der wenigen Arbeiten innerhalb der
Demographie, die die Gesundheit von Immigranten in multivariater und vergleichender
Perspektive betrachtet und somit den Nachweis von konfundierenden, mediierenden und
moderierenden Gesundheitsfaktoren ermdglicht. Diese Arbeit zeigt auf, dass Immigranten in
Deutschland eine gesundheitsvulnerable Gruppe darstellen, die jedoch durch interne Varianz
gekennzeichnet ist. Die Ergebnisse verdeutlichen, dass Immigranten im Vergleich zu NMG
teilweise anderen und hoheren Gesundheitsrisiken ausgesetzt sind und dass diese Unterschiede
zumeist durch sozio6konomische und soziale Benachteiligungen getrieben sind. Insbesondere
rechtlich, sozial und sozio6konomisch weniger integrierte Gruppen (z. B. tirkische Immigranten,
afghanische und weibliche Gefliichtete) sind héheren Risiken ausgesetzt, wihrend EGI und NMG
weitgehend vergleichbar sind. Soziale Determinanten erkliren teilweise den Gesundheitsgradienten
in Abhingigkeit vom Migrationshintergrund. Es wird jedoch auch deutlich, dass die meisten
analysierten sozialen Determinanten unabhingig vom Migrationshintergrund wirken und als
allgemeine Gesundheitsdeterminanten verstanden werden konnen. Haushaltsmerkmale gelten (mit
wenigen Ausnahmen) weitgehend in gleicher Weise fiir EGI, turkische Immigranten und NMG,
wihrend Merkmale auflerhalb des Haushalts zu einer grofleren Varianz zwischen den
Migrationshintergriinden beitragen. Bei Immigranten sind sowohl individuelle Bedingungen als
auch tbergeordnete Strukturen mit individuellen und gruppenspezifischen Belastungen und
Chancen verbunden, die wiederum die gesundheitliche Entwicklung mal3geblich beeinflussen. Das

Beispiel der Geflichteten verdeutlicht zudem die hohe Bedeutung pridisponierender
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(Herkunfts-)Merkmale und gesellschaftlicher und politischer Gegebenheiten, die (zumindest) in

der Phase kurz nach der Immigration jene individueller sozialer Merkmale tiberlagert.

Interventionen zur Forderung der gesundheitlichen Chancengleichheit in der Bevolkerung
Deutschlands und zur Verringerung von Gesundheitsrisiken von Immigranten umfassen somit
zum einen allgemeine Interventionen, wie beispielsweise die Gesundheitsférderung von Personen
mit geringer sozialer Integration, niedrigem soziokonomischem Status, unglinstigen
Lebensbedingungen und im Prozess des Alterns. Zum anderen sollten diese vor dem Hintergrund
des Migrationshintergrundes kultursensibel und gruppenadiquat sein, indem beispielsweise die
Gesundheit von tirkischen Minnern mit vielen Kindern, pflegenden EGI, afghanischen
Gefliichteten und Migrantinnen gefordert wird. Wie in dieser Arbeit gezeigt wird, sind die sozialen
und politischen Rahmenbedingungen aufgrund ihres inklusiven und exklusiven Charakters von

besonderer Bedeutung.
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Summary

Germany has been a country of immigration since the 1960s and has been characterised by different
immigration periods and immigrant groups. As a result, almost 27% of the population in Germany
today has a migration background (i.e. almost 21 million people). The process of migration itself,
as well as conditions prior to and after migration, contributes to internal health differences amongst
immigrants and in comparison to the non-migrant population. Findings suggest that the general
health status of immigrants in Germany is worse than the non-migrant population and varies across
legal status groups, origins, and demographic and socioeconomic characteristics. Thus, the
migration background is an important dimension of health inequalities, which is associated with
challenges for (health) care systems and affects individual quality of life and opportunities to

participate in society and the labour market.

Empirical findings and theoretical approaches provide evidence of a complex interplay in the
genesis of health amongst immigrants. Conditions in the country of origin and in early life, cultural
characteristics (e.g. with regard to lifestyle), positive and negative migration experiences, and
conditions in the country of destination (e.g. in relation to political frameworks or social principles)
significantly affect health outcomes. Usually, determining factors interfere in temporal and causal
perspective; for instance, a poor socioeconomic situation in the country of origin favours a poor
situation in the country of destination, and cultural characteristics shape how and if conditions in
the country of origin affect persons or groups. Moreover, origin determines which conditions apply
after immigration with regard to, for example, legal situation or social perception. However, there

is a lack of distinct findings on the health situation of immigrants in Germany.

The objective of this thesis is to describe the health status of immigrants in Germany and to analyse
determinants of health amongst different immigrant groups in the country in a comparative
perspective. The focus is on the importance of social and socioeconomic characteristics, which
have already been identified to manifest health differences in the general population but have not
yet been analysed in terms of interaction with the migration background. Applying the social
determinants of health framework, the multidimensionality of health determinants is considered
by integrating factors acting at different levels. The main research questions are: What is the impact

of social and socioeconomic characteristics on health outcomes amongst immigrants? To what
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extent are the mechanisms different or similar amongst immigrant groups and compared to non-

migrants? Thus, this thesis aims to elaborate both general and group-specific health determinants.

The heterogeneity of the immigrant population in Germany is taken into account by analysing
distinct immigrant groups, namely the three largest groups currently: Ethnic German Immigrants
(EGI), Turkish immigrants, and refugees and asylum seekers. These three groups differ
significantly from each other in terms of their migration-specific, demographic, and general
characteristics, such as immigration period and experiences, origin, legal status, socio-cultural
norms, and social characteristics. Considering established theories on health inequality, social
exclusion, and intersectionality, it is hypothesised that these social, structural, and individual
differences are associated and interfere with health differences. Further, it is hypothesised that
disadvantageous social structures have a greater negative impact on immigrants and that these
disadvantages apply in addition to those caused by the migrant status. However, it is assumed that

these do not affect health equally across the migration background.

Study I analyses the association of migration background, household characteristics, and gender
and their interactions with regard to health amongst Ethnic German Immigrants (EGI) and
Turkish immigrants. Estimating (gender-stratified single-level and multilevel) regression models, it
is found that 1) Turkish immigrants have worse health compared to non-migrant Germans (NMG),
whereas EGI and NMG differ less, 2) female EGI have lower risks of poor health and are less
prone to adverse household effects (e.g. when they are living in one-generation households or
without a partner), 3) household characteristics otherwise largely act independently of the migration
background, and 4) socioeconomic characteristics explain health disadvantages of Turkish
immigrants, whilst they veil those of EGI. These findings indicate a partial interaction of migration
background and household characteristics in terms of health. However, immigrants and NMG are
largely equally affected by these characteristics. Furthermore, the results illustrate the internal health
variance within the immigrant population, which is significantly driven by social and socioeconomic
characteristics. Health outcomes are better amongst (female) EGI, and this groups is less

susceptible to negative influences than Turkish immigrants.

Study II extends the household context and determines the impact of informal care (within or
beyond households) on physical health changes in a comparative perspective of EGI and NMG.

The results of generalised estimating equations indicate a clear negative association of caregiving
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and physical health, with both current and past caregiving decreasing physical health. EGI have
small health disadvantages over NMG, and these are amplified by providing care. Once adjusting
for socioeconomic characteristics, health developments of EGI converge towards those of NMG,
whilst the interacting effect of migration background and caregiving emerges. These findings
illustrate the interdependence of health determinants and show that immigrants do not have health
disadvantages per se but often only when adjusting for structural and social differences and in the
intersection of disadvantageous features. Accounting for EGI, who are both legally equal and
culturally, demographically, and socioeconomically close to NMG, also provides important insights
into the impact of the process of migration and integration itself on health developments. However,
neither general nor care-related differences between EGI and NMG are fully explained within the

analyses. Thus, additional unobserved mechanisms for health differences might be assumed.

Study III additionally includes the macro perspective by analysing the impact of political
frameworks with regard to access to the healthcare system on health outcomes of Iraqi, Afghan,
and Syrian refugees. In Germany, the access is restricted to basic and acute treatment during the
asylum process for up to 15 months, whereas refugees in Austria have full access upon arrival. It
is hypothesised that the health of refugees in Germany is comparatively poor due to the access
restrictions. The analyses indicate a lower health assessment of refugees in Germany, which verifies
this hypothesis and might point to an effect of policy frameworks. Moreover, there is evidence of
health variance across the refugee population, with Afghan refugees having significantly worse
health in both countries of destination. Socioeconomic characteristics are of minor relevance on
the differences according to country of origin, and adjusting for structural differences (e.g.
educational level) only slightly reduces the distinction between the health status of refugees in
Germany and Austria. These results provide important insights into the health of the (as yet) little
researched group of refugees. Whilst social and socioeconomic characteristics only weakly
contribute to health inequalities in this population and across countries, macro-structural and legal
conditions significantly frame this association. In addition, the findings underline that health
differences prevail even within a supposedly homogeneous sub-migrant population. This highlights

the importance of pre-migration characteristics for health differentials.

This thesis provides insights into the health determinants of immigrants in Germany and
emphasises the close link of migration background, social and socioeconomic characteristics, and

health. It is one of the few studies within demography which considers health outcomes of
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immigrants in a multivariate and comparative perspective and thus enables the demonstration of
confounding, mediating, and moderating health determinants. This thesis makes the important
contribution to prove that immigrants in Germany represent a health-vulnerable group, which is,
however, characterised by internal variance. The results illustrate that immigrants in Germany are
partially exposed to other and increased health risks compared to NMG and that these differences
are strongly driven by socioeconomic and social disadvantages. Especially legally, socially, and
socioeconomically less integrated groups (i.e. Turkish immigrants, Afghan refugees, female
refugees) face higher risks, whilst EGI and NMG are largely comparable. Social determinants partly
explain the health gradient by migration background. However, it also becomes clear that most
analysed social determinants emerge regardless of the migration background and may be
categorised as general health determinants. Household characteristics (with few exceptions) apply
largely similarly for EGI, Turkish immigrants, and NMG, whilst characteristics beyond the
household justify greater variance across different migration backgrounds. Thus, amongst
immigrants, both individual conditions and higher-level structures are associated with individual
and group-specific burdens and opportunities which, in turn, significantly affect health
developments. Moreover, the example of refugees illustrates the importance of predisposing
(origin-related) characteristics as well as societal and political circumstances, which (at least) in the

period shortly after immigration superimposes those of individual social characteristics.

Interventions to promote health equality within the population of Germany and to reduce health
hazards amongst immigrants include, on the one hand, general interventions (e.g. health promotion
of persons with low levels of social inclusion, low socioeconomic status, unfavourable living
conditions, and in the course of ageing). On the other hand, in the context of the migration
background, these should be culturally sensitive and group-adapted by, for example, promoting the
health of Turkish men with many children, caregiving EGI, Afghans, and female immigrants. As
shown in this thesis, social and political frameworks are of particular importance due to their

inclusive and exclusive charactet.
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Introduction

1. Introduction

Low fertility rates, associated with population ageing and population decline, are currently the main
demographic challenges for Europe and many developed countries as they are linked to social and
economic consequences and affect the labour market, care systems, and health systems [1].
Migration is often seen as a solution to counteract both ageing and declining populations, whereby,
in particular, the immigration of young people appears favourable to decrease the old-age ratio and

to compensate for the birth gap [2, 3].

In 2020, the number of international migrants worldwide was estimated at 280 million; migration
movements were usually towards developed industrialised countries, and Europe was the main
region of destination [4]. In Europe, immigration accounted for 70%, and thus was the main driver,
of the population growth between 2005 and 2010 [5]. Consequently, most European countries have

become multi-ethnic and culturally diverse over the past decades [6].

These developments and challenges can specifically be observed in Germany. Due to the
recruitment of guest workers, the nation’s history, and the progressed level of development,
Germany has de facto been an immigration country since the 1960s [7, 8]. From a demographic
perspective, immigration in Germany certainly rejuvenated the population, stabilised the labour
market, compensated for low birth rates, and contributed to population growth. Today, almost 21
million people with a migration background originating from various contexts of origin live in
Germany, accounting for roughly 27% of the entire population [9]. However, since German policy
denied being a country of immigration for a long time, no policies towards immigrants (e.g. with
regard to their rights and obligations in terms of integration) were developed, and immigrants have
been socially marginalised. This also applies to the health system and healthcare policies, which is
problematic in that such systems must adapt to increasing diversity to remain effective and ensure

universal health coverage [10].

Whilst traditional voluntary migration is, in and of itself, not a risk to health [11], the migration
process of refugees and asylum seekers represents a particularly critical time point for health (e.g.

due to the risky mode of transport and dangerous routes or in case of human trafficking) [12, 13].
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Moreover, migration is associated with both societal changes and health challenges because
immigration brings together people with diverging health profiles [10, 14] and affects individual
life courses [15]. Thus, migrants are a particularly health-vulnerable group within societies due to
the migration experience and their special situation. This also applies to immigrants in Germany,
whereby the migration background represents a central dimension of health inequalities [16—18],
which contradicts the World Health Organisation’s (WHO) principle of ‘the highest attainable
standard of health [...] of every human being without distinction of race’ [19] ( p. 1). This is also
associated with disadvantages for social systems, public health, and individual health as poor health
hinders integration into societies and the labour market, lessens individual quality of life, and
increases health expenditures [20—23]. Thus, the association of migration and health represents a
‘clobal public health research priority’ [24]. Nonetheless, research on the health situation of
immigrants in Germany and underlying determinants is (yet) quite limited in the area of
demography. This might be driven by the fact that migration research has been considered outside
the scope of demographic research [25], mainly focussing on the causes of migration [26]. Theories
of migration have predominantly been derived from economics [27], and migration and its
consequences lie at the interface of demography and related research areas such as sociology,

psychology, epidemiology, and economics.

11 Thesis Objective

The aim of this thesis is to analyse the health situation of immigrants in Germany, with an emphasis
on the distinct consideration of different migrant backgrounds and their similarities and differences
in terms of health. Germany provides a case study for one developed country with a long history
of migration and a huge share of the population with an immigrant background. Analysing three
partially diverging immigrant groups (Ethnic German Immigrants, Turkish immigrants, and
refugees), determinants of health differences with special consideration of the influence of social
and socioeconomic characteristics are identified. Detived from established theoretical frameworks,
such as the social determinants of health approach, the focus (in addition to socioeconomic status)
is on family characteristics, namely household composition and exchanges within the family (Study
I and Study II). Additionally, health is embedded into a broader set of determinants via a cross-

country comparison (Study I1I). Based on this, the following research questions are answered: What

2



Introduction

is the impact of social and socioeconomic characteristics on health outcomes amongst immigrants?
To what extent are the mechanisms different or similar amongst immigrant groups and compared

to non-migrants?

Moreover, it is hypothesised that social, structural, and individual differences within the immigrant
population contribute to and interfere with distinctions in health and do not apply equally across
the groups. Further, it is hypothesised that immigrants’ health is more prone to disadvantageous
social structures and that there is an interaction of the adverse effects of disadvantages and having

a migration background.

1.2 Thesis Structure

This thesis is divided into nine chapters. This introduction is followed by an approximation of the
concepts of migration (chapter 2) and health (chapter 3), each of which is not based on generally
accepted definitions. After a global embedding, reference is made in each chapter to Germany,
namely with regard to the history of immigration and immigrants and the composition of the
immigrant population, with respect to the epidemiological situation in Germany. In chapter 4,
central theories on the association of health and immigration are presented. A discussion of the
research literature and empirical results on this association, including both international results and

specific findings for Germany, is provided in chapter 5.

This thesis is a cumulative work consisting of one book chapter (Study I) and two peer-reviewed
articles (Studies II and III). In chapters 6, 7, and 8, these are presented and discussed with regard
to their data; analytical strategies and methods; substantial, theoretical, and scientific background;
and their main results. Finally, in chapter 9, the lines of argument are concluded and the results
synthesised. This includes a discussion of the strengths and shortcomings of the studies, an
examination of the theoretical frameworks, an elaboration of the implications, and an overall

conclusion.
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2. Theoretical Framework: Migration

The first essential element within this work is the migration background. Below, this term is defined

and classified in the international and German contexts.
2.1 Definitions: Migration and Migrants

The term ‘migration’ is derived from the Latin words wigratio and migrare, which mean ‘to move
from one place to another’ and thus describe geographic movements of individuals, groups, and
populations, usually away from their place of residence [28]. However, a general and universally
accepted definition of the term ‘migrant’ does not yet exist, as the International Organization for

Migration reflects:

Migrant: An umbrella term, not defined under international law, reflecting the common lay understanding of a person
who moves away from his or her place of usual residence, whether within a country or across an international border,
temporarily or permanently, and for a variety of reasons. The term includes a number of well-defined legal categories
of peaple, such as migrant workers; persons whose particular types of movements are legally-defined, such as smuggled
migrants; as well as those whose status or means of movement are not specifically defined under international law,

such as international students. [28] (p. 132)

On the one hand, this broad and vague definition depicts the internal heterogeneity of migrants in
terms of origin and destination, legal status, the (in)voluntary causes of the movement, and the
length of stay. On the other hand, it illustrates that the term ‘migrant’ is subject to diverse
conceptions of time, law, and culture. Consequently, the underlying concepts to measure, record,
and identify migrants vary considerably across countries and through time [29] and are often based
on different criteria. Traditional concepts such as the country of birth, (former or current)
citizenship or nationality, and comparison of usual residence at different points in time partly map
various groups of persons, contribute to an undercoverage of individuals with a migration history,
and neglect important migrant characteristics (e.g. the migrant generation or return migrants) [9,
30-32]. Thus, the heterogeneity within the migrant population in terms of migration biography
contributes to challenges to accurately and comprehensively grasp and define this group. Especially

in a cross-country perspective and time comparison, these difficulties and differences might
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contribute to biased results (e.g. when analysing migration flows or the situation of migrants).
However, considering these diverse characteristics of migrants and migration, there is largely a

consensus on defining several subgroups of migrants:'

e Country perspective and nature of movement: emigrants (from the perspective of the country

of origin) versus immigrants (from the perspective of the receiving country)

o Geographical classification: national/internal migrants (migration within a state) vetsus

international/external migrants (migration across borders)

e (ausal classification: (e.g.) economic migrants versus labour migrants versus health migrants
versus educational migrants versus environmental/climate migrants versus family-based

migrants

e Freedom of choice: involuntary (forced) migrants versus reluctant migrants (relocation) versus

voluntary migrants
e Migrant generation: first- versus 1.5- versus second- versus third-generation migrants
¢ (Intended) Duration of stay: tourists versus transmigrants versus permanent migrants
o Legal status: illegal/irregular migrants versus legal migrants versus asylum migrants

e International law: nationally defined migrant groups versus internationally defined groups (e.g.

refugees as defined in the 1951 Geneva Refugee Convention)

Within this dissertation, several concepts and criteria are integrated to determine and distinguish
immigrant groups (e.g. [own and parental] nationality, country of origin, legal status, and country
of birth) [see chapter 6]. Non-migrant status is usually defined when none of these criteria indicates
an immigrant background. The analyses involve international, forced and voluntary, legal, and
permanent immigrants in Germany from 2000 to 2018 (see chapter 6). This restriction enables the
minimisation of temporal and regional changes in the definition of immigrants. A differentiation
regarding the causes of migration and the migrant generation was not applied during the selection
of immigrant groups. However, some if these migrant-specific characteristics (e.g. duration of stay
and legal status) have been considered to differentiate the immigrant groups and have been

integrated into the statistical analyses.

! There are manifold concepts for the classification of migrants and migration; this list is not intended to be exhaustive,
and the categories are not disjunct. For a comprehensive overview, I refer to [28].
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2.2 Brief Overview of Global Migration Processes

Migration has always occurred as the result of various motives and reasons such as employment,
education, family reunification, environmental disasters, wars, or political conflicts [5], and the
rationale to migrate usually was (and is) driven by the expectation to realise net gains in well-being
[33, 34]. Prior to 1750, migration processes were largely restricted to local movements. Beginning
in the late 18" century, there were increasing migration movements, patticularly in America and in
terms of employment migration and refugee migration during the growth of empire. During the
19" centuty, progressive industrialisation and urbanisation were main drivers of increasing
migratory flows, where emigration streams led largely to the industrialising colonies in the New
Wortld and in traditional immigration countries (e.g. Australia and the United States) |2, 33, 35, 30].
In Europe, which has been an emigration territory for a long time, the transition from agrarian to
industrial societies similarly contributed to labour mass migration in the 19" and early 20" centuries.
In addition, new motives for migration arose; for example, the number of flights for political

reasons increased in this period [27, 37].

In the 20™ century, immigration [...] emerged as a major force throughout the world’ [27] (p. 431).
In this context, the 1960s marked a sharp break in terms of migration patterns as the volume of
migrants had grown, and the composition of migration had changed. Many traditionally migrant-
sending countries transformed into immigrant-receiving countries (e.g. Southern European
countries) and vice versa (e.g. the former colonial countries), and the receiving developed countries
were faced with increasing diversity and multiethnicity due to immigration from developing

countries [27].

By the end of the 20th century, most developed nations in Central and Northern Europe, North
America, Australia and Oceania, and Asia had become countries of immigration, immigration
became truly global, and international migration got a new face: the variety of receiving countries
grew, the spectrum of emigration countries shifted, the causes and reasons for migration changed,
irregular migration increased, and migration involved increasing numbers of people [33, 35, 30]. In
2020, the number of international migrants was estimated at nearly 272 million globally, and

international migration was characterised by major migration and displacement events. Thus,
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migration is currently—more than ever—related to acute or persisting global political, social,
environmental, demographic, economic, and technological transformations [38]. However,
migration movements are still distributed non-uniformly across the world in terms of scale and
pace and are becoming increasingly diverse with regard to underlying causes and associated effects
on individuals, sending countries, and receiving countries [38, 39]. The increasing extent,
complexity, and diversity of migration patterns are a global challenge as they are associated with
advantages and disadvantages in the development perspective [34, 40]. Social and political concerns
cover multiculturalism and assimilation, labour force, integration, demographic changes (e.g. in
terms of marriage patterns and population growth), policies, and the maintenance of social systems
(2,41, 42]. In addition, for scientific research, which has mainly focussed on the causes of migration
[26], the sweeping changes are accompanied by new needs such as insights into the health situation

of migrants, which has evolved to be a ‘global public health research priority’ /24].

2.3 Immigration and Immigrants in Germany

As in other developed countries, the history of migration in Germany began in the middle of the
18th century, when migration was characterised by emigration. The continental emigration of
approximately 500,000 to 700,000 individuals to Eastern Europe, East Central Europe, and South-
eastern Burope between 1750 and the 1830s was followed by transatlantic mass emigration of
approximately 5.5 million people up to the late 19th century. The subsequent change in the
directions of migration or new forms of migration due to economic and employment
advancements led to a high volume of mobility. Migration in Germany included large flows of
internal migration (e.g. rural-urban migration) and international immigration. Almost half of the 62
million inhabitants of the German Reich in 1907 did not live in their place of birth, which justified
the need for the first (inclusive and exclusive) migration policies in the late 19th century [43]. Whilst
the time of the world wars was characterised by forced emigration, mass expulsions, and
displacement, the post-war period marked the beginning of a new migration regime: Germany
opened to immigration, especially by foreign workers, and became one of the most important
immigration countries in the world. The migratory movements in the following decades fluctuated,
but the net migration was positive in most periods. Thus, immigration made a significant

contribution to the national population growth [8, 43—45].
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The international immigration and emigration numbers in Germany for 1964 to 2018 are shown in
Figure 1. The immigrant movements can essentially be subsumed into five categories (adapted

trom [7, 406, 47]):

1) Continental European immigration with a large influx of approximately 14 million guest workers
in the 1960s and 1970 due to labour recruitment agreements (1955 with Italy, 1960 with Spain
and Greece, 1961 with Turkey, 1964 with Portugal, 1968 with Yugoslavia®), followed by Eastern
European immigrants due to the collapse of the Soviet Union in the 1990s

2) Ethnic German immigrants (EGI) from Europe and Asia between 1985 and 2005, particularly
due to the collapse of the Soviet Union and the legal right to re-naturalisation

3) (European-origin) Refugees and asylum immigrants in the 1980s, 1990s, and 2000s due to
political instability in European countries (e.g. the 1980 military putsch in Turkey or the civils
wars in and breakup of Yugoslavia)

4) Jewish immigration from the former USSR in the 1990s and 2000s

5) International refugee and asylum migration since 2005, especially since 2015 due to the Arab
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Figure 1: Immigration and emigration in Germany, 1964-2018, by continents

Source: [43], own compilation

2 Besides these labour recruitment agreements with European countries, there have also been agreements with
Morocco (1963), South Korea (1963), and Tunesia (1965). For the former German Democratic Republic, there have
been contract worker agreements with Poland (1965), Hungary (1967), Mozambique (1979), and Vietnam (1980).
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Persons with a migration background in Germany

Despite the long history of immigration and the essential contribution of immigration to the
economic and demographic growth, the Federal Republic of Germany did not declare being a
country of immigration until 2004, which manifested in the lack of general policies towards
immigration and immigrants. The Immigration Law was implemented in 2005, and for the first
time, it regulated the entry, residence, employment, integration rights, and integration duties of
foreigners and immigrants. Moreover, in 2005, the concept of the ‘migration background’ was
established and integrated into official statistics. This concept is a central category still used to
describe ethnic diversity in Germany and provides a specifically German variant to define
immigrants [48-50]. ‘Individuals with a migration background’ are defined as those who
immigrated to the territory of the Federal Republic of Germany, foreigners born in Germany, and
all individuals born in Germany with at least one immigrant or foreign parent born in Germany’
[51]. This broad definition enables the differentiation of people with and without their own
migration experience (L.e. first- and second-generation immigrants), foreigners and naturalised
persons, and those with a one-sided or two-sided migration background. Considering different
criteria implemented into the official statistics (e.g. own and parental citizenship, legal status at time
of immigration, country of birth, and country of origin), the composition of persons with a migrant

background can be depicted in more detail.

In 2018, every fourth person in Germany had a migration background (20.8 million people). Of
these, 65% had their own migration experience, and 35% did not migrate themselves; respectively,
52% had German citizenship, whilst 48% were foreign nationals [52]. The composition of
individuals with a migration background in terms of origin reflects the migration phases and
groups described above. Those of Turkish origin (2.8 million) and EGI (2.6 million) each
accounted for 13% of the population with a migration background. Moreover, 9% were asylum

immigrants (1.8 million), and a considerable share of immigrants in Germany originated from

3 In 2018, this definition was simplified: ‘A person has a migration background if he/she or at least one parent does
not have German citizenship by birth’ (9). However, the change in definition has no effect on the analyses and results
presented in this thesis.
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several of the (other) countries with labour recruitment agreements: 4% were of Italian origin (0.8

million) and 2% of Greek origin (0.45 million) [52].

People with a migration background differ from Non-migrant Germans (NMG) in terms of
demographic characteristics: on average, they are younger (e.g. share of people younger than 45:
67.1% immigrants versus 42.5% NMG), and the share of men is slightly higher (51.3% versus
48.9%)"* [52]. In addition, there are different cultural profiles amongst people with a migration
background (and compared to NMG), which is briefly presented below. In Table 1, selected
indicators of the socioeconomic status of the main immigrant groups are shown. These groups are

analysed in the further course of this work.

Table 1: Selected indicators of socioeconomic status for immigrant groups

Immigrant group NMG  Turkish EGI Refugees/asylum
immigrants

Indicator (share [%]) Syrian  Afghan  Iraqi
Without school graduation 1.4 19.5 53 18.5 25.3 25.5
Abitur 21.7 11.7 18.5 23.1 15.5 14.5
Professional qualification 71.8 29.9 74.3 17.4 15.8 16.1
of which: academic degree 16.7 6.0 14.0 9.7 7.1 8.4
Working population 52.9 46.1 63.6 22.7 32.0 27.4
Employment rate of women 49.3 37.3 58.5 7.8 16.9 14.9
Individual net income 2,225 1,785 1,915 1,456 1,591 1,442
(on average, in €)

Risk of poverty? 11.7 31.1 18.3 74.5 63.8 66.5
Predominantly spoken language 99.6 50.7 n.a. (Russian 22.4 33.6 31.4
in the household = German Fed.: 63.0)

Source: [9], own calculations and compilation
Note: * Equivalent income lower than 60% of the median equivalent income (of private households)

Turkish immigrants: Fifty-five per cent of the Turkish immigrants in Germany are recruited guest
workers of the period from 1950 to 1980, including subsequent family migration (i.e. first-
generation immigrants), and 45% are their descendants (i.e. second-generation Turkish immigrants).
Thirty-six per cent of the entire group has German citizenship. Along these two dimensions

(immigrant generation and citizenship), significant structural differences persist. Essentially, the

* However, the sex ratio varies considerably by origin (e.g. the share of men was 41.1% amongst people with a
Ukrainian migration background and 60.5% amongst Syrian immigrants).
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group of first-generation Turkish immigrants is older, lives in more traditional family and
household settings, is more often of strict Muslim faith, has lower levels of gender equality (e.g. a
significantly lower employment participation of women), possesses lower levels of education, and
has a lower socioeconomic status [9, 53—56]. Moreover, Turkish immigrants have a comparably
disadvantageous educational profile (i.e. they yield the lowest proportion of individuals with abitur
or academic qualifications), but their income and German-language utilisation are located between
that of NMG/EGI and the refugee groups (see Table 1). However, the acquisition of German
citizenship and the generation transition tend to (partly) contribute to assimilation, where the
second generation of Turkish immigrants is strikingly younger (32.3 years) and is located between
the first-generation of Turkish immigrants and non-migrant Germans in terms of their values and

socioeconomic situation [56—58].

EGIL EGT’ are persons or descendants of Germans who emigrated from Germany to mainly
Eastern European countries prior to the 20th century or people (and their descendants) of German
origin who did not return from (designated) former German regions after World War II. Based on
the Federal Refugees Act, EGI can remigrate to Germany and acquire German citizenship in
simplified procedures [52, 59]. Since 1950, about 4.5 million EGI underwent the admission process,
mainly coming from the Russian Federation, Poland, Romania, the Soviet Union, Kazakhstan,
Kyrgyzstan, the Ukraine, and Belarus [52]. Due to their special legal position, their language abilities,
and their cultural proximity, EGI are most similar to the NMG population. However, in many
traits, EGI range between those of the sending regions, the other immigrant groups in Germany,
and NMG. Compared to other immigrant groups, for example, EGI have a favourable
socioeconomic profile [55, 59, 60]. Whilst the employment rates of EGI are even higher than those
of NMG (which is also, however, due to the age structure), they are otherwise behind NMG but

ahead of Turkish immigrants and the refugee groups in almost all socioeconomic aspects (see Table

1.

> Synonymously used terms: in-migrating ethnic Germans, (Spit-)Aussiedler, (ethnic) repatriates.
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Refugees and asylum immigrants?® Asylum is a humanitarian right protected by the German Constitution.
It applies to people who were or would be threatened by serious dangers in their country of origin
and includes politically persecuted foreigners, beneficiaries of international protection, refugees,
and persons in need of subsidiary protection. Whilst asylum immigrants have only basic rights
within the ongoing asylum process (e.g. restricted access to healthcare or the labour market), the
formal recognition includes a (limited) residence permit, the possibility to apply for a permanent
settlement permit, and unrestricted access to the labour market [52, 61]. The highest annual
numbers of asylum immigration were filed between 2015 and 2020. During this extensive wave of
immigration, 1.44 million first applications for asylum had been filed. Of them, about 593,000 were
from Syrian, about 204,000 from Afghan, and about 187,000 from Iraqi immigrants. Recent asylum
immigrants are the youngest immigrant group in Germany and reflect a surplus of men. On average,
they have a low socioeconomic status but with a polarised profile of education and employment
rates. Whilst the educational profile is best amongst Syrian asylum immigrants (e.g. in terms of a
comparably high proportion of individuals with abitur), they have the lowest levels of employment
when compared to NMG, EGI, Turkish immigrants, and other asylum immigrant groups. On the
contrary, the employment situation and German-language utilisation of Afghan immigrants are
highest within the asylum immigrant comparison. Apart from the rate of academic degrees, the

socioeconomic profile of Iraqi asylum immigrants is the most disadvantageous (see Table 1).

The values of asylum immigrants in Germany tend to be more modern than amongst the non-
migrants in the regions of origin; however, they reported rather more traditional attitudes towards
gender equality than NMG. Moreover, language distance (see Table 1), cultural origin, and religious
affiliation (85% of the asylum immigrants from Syria and Afghanistan are Muslim, and amongst
the asylum immigrants from Iraq, 53% are Muslim, and 33% are Yezidish) distinguish the recent

asylum immigrants from other immigrant groups and NMG [62—64].

¢ ‘Refugees’ only include the group as legally defined by the Geneva Convention, whereas ‘asylum immigrants’ include
all immigrants who applied or apply for asylum. For the sake of simplicity, the term ,refugees’ is used for both groups
below.
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3. Theoretical Framework: Health

In the following sections, the term ‘health’ and essential findings concerning (inter-)national health

developments are briefly introduced.
3.1 Definitions and Measurements

Defining health is, at best, problematic. ([65], p. 4)
A generally applicable health definition has still not emerged. Definitions of health and illness
reflect the historical period and cultural beliefs, and they vary across cultural groups and
perspectives [65, 66]. From a natural-scientific and biological perspective, illness might be defined
as a deviation from a physiological equilibrium; from a social perspective, as a deviation from social
norms; and from a biomedical-pathogenetic perspective, as the presence of diagnosable diseases
[66, 67]. One of the first definitions to attempt a holistic and positive representation of health was
published by WHO: ‘Health is a state of complete physical, mental and social well-being and not
merely the absence of disease or infirmity’ ([19], p. 1). Whilst this approach was one of the earliest
which emphasised well-being and thus the subjective dimension of health, it has been criticised for
neglecting the dynamic genesis of health and illness, for the tendency to cover happiness instead
of health, and for the unattainable ideal of health [68, 69]. Subsequent health models and health
definitions partly addressed these aspects. For example, bio-psycho-social models have described
the interrelation of biological, psychological, and social aspects of health and illness [70]; disability
models have represented the disablement process, usually as a path from health to limitations and
disablement, which is embedded into social context and characterises health status [71, 72];
salutogenic models have considered the dynamic health/disease continuum, which is integrated
into stress and coping resources [73]; and social models have understood health to be socially
constructed and thus the result of social determinants’ [76]. Consequently, health definitions have
been relativised and differentiated in recent years, where various classification criteria and

components of health have been identified:

7 For a comprehensive discussion of health definitions and health models, I refer to [65, 67, 74, 75].
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e Huber etal. (2011) have discussed three domains of health—physical, mental, and social —and
distinguished between objective and subjective health [77].

e Verbrugge and Jette (1994) have differentiated illness according to the type and extent of health
restrictions and disability: pathology, impairments, functional limitations, disability [71].

e Bergner (1985) has identified the genetic foundation of health; the biochemical, physiologic, or
anatomic condition; the functional condition; the mental condition; and the health potential [78].

® Young (2005) has distinguished health status according to opportunities associated with illness
and health, perceptions of health, functional status (in terms of social, psychological, and

physical functioning), impairment, and duration of life [75].

The broad and vague definitions of health and the internal differentiation of health are associated
with difficulties in measuring health directly [74]. Instead, numerous indicators of health to
represent the abovementioned components have evolved (e.g. satisfaction with health as a valid
and reliable indicator of health perceptions [75], mood indicating the mental condition [78], or
difficulties preparing meals measuring limitations in the instrumental activities of daily living [71]).
Thus, different objects of investigation require various health measurements [74].
Population-based surveys usually use standardised questions and include selected aspects of health
status or an assessment of morbidity, such as the questionnaire on (Instrumental) Activities of
Daily Living (IADL/ADL) and the Short-Form 36 (SF-36). Most of these instruments address
general health, physical functioning, or mental health. Since survey questionnaires usually have little
leeway left for detailed health questionnaires, some indicators to measure overall health have
established. These include questions about illness within the past four weeks or the self-assessment
of health (self-rated health, SRH). Such items are particulatly suitable because they are generic and
comparable health indicators {79, 80].

In this thesis, I adopted a faitly broad definition of health as I largely analysed self-assessed general
health indicators (SRH, general long-standing illness) and physical health changes, derived from
the SF-36 (see chapter 6). Given the purpose of this work, it appears effective to consider
established measures which are generally understandable and easy to answer for all population

groups and have a sufficient variance, even within small subgroups and subpopulations.
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3.2  Epidemiological Transition and International Health Differences

Whilst at the beginning of the 19th century, no country had a life expectancy (LE) over 40 years,
in some parts of the world, substantial health improvements and mortality declines have
contributed to a steadily increasing LE since 1840 [81-83]. However, since particularly wealthy
countries (in Oceania, Middle Europe, North America, parts of South America, and Japan)
achieved LE gains, these regional improvements set the beginning of a global divide [81]. In 2020,
the global LE at birth was estimated at 73.2 years but with a considerable range of 50.75 years
(Lesotho) up to 84.26 years (Japan) [84]. Overall, there is a gap in LE at birth of 18.1 years between

high-income and low-income countries [85].

Moreover, there has been a relative compression of unhealthy life time in the last few decades and
a globally rising healthy life expectancy (HALE) [81]. However, HALE has developed unevenly in
a similar way as LE; in 2020, HALE at birth was 74.09 years in Japan but only 44.24 years in

Lesotho [86]. Again, country differences are largely shaped by national income differences [85].

The decrease in mortality could essentially be described in three phases over time: the phase of
pestilence and famine was followed by a receding of pandemics and a subsequent phase of
degenerative and humanmade disease [83]. This framework, known as the epidemiologic transition,
has been updated and expanded by two phases, namely the transition from cardiovascular diseases
to age-related diseases and the phase of increasing inequalities [87]. Considering the shift in the
spectrum of diseases from infectious to non-communicable diseases in the development of
countries, WHO (2009) have described this as a ‘risk transition’ [88] (p. 2). For low- and middle-
income countries, these developments are associated with a double burden in terms of population
health because they are confronted with a growing toll of non-communicable diseases in addition
to infectious diseases [89]. Thus, unequal epidemiological improvements and unequal levels of
welfare contribute to international heterogeneity in regard to population health, the prevalence of

diseases, and the spectrum of diseases [85, 90].

An overview of selected health indicators in countries relevant for this work is given in Table 2. It
reveals a huge variance in universal health coverage and health risks. Germany and Austria reported

the highest absolute and relative health expenditures and the highest density of medical doctors. In
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the Russian Federation (one of the main countries of origin of EGI), health expenditures were
significantly lower, but there was nonetheless a comparably high density of doctors. Health
expenditures in Turkey were at a similar level to the Russian Federation, but the density of doctors
was much lower. Finally, the absolute health expenditures and the density of doctors were
comparatively lowest in Syria, Afghanistan, and Iraq. However, there was a gradient within this
country cluster, for example, in Afghanistan, the density of doctors was particularly low, and the
relative health expenditures were rather high. These distributions were partly reflected in the LE,
HALE, and health risks. LE and HALE were highest in Germany and Austria and lowest in Iraq,
Syria, and Afghanistan. In contrast, the risk of death from non-communicable diseases at middle
age and the incidence of the infectious disease tuberculosis were highest in Afghanistan and the

Russian Federation and lowest in Germany and Austria. [85, 91].

Table 2: Selected world health indicators (2019), by country

Germany Austria Turkey Russia Syria Afghanistan  Iraq

Health expenditure per capita (US$) 4,714 5,002 469 469  69.832 57 153
Health expenditure of GDP (%) 111 10.4 4.3 53  3.572 10.2 3.3
LE at birth (men, years) 78.7 79.4 73.3 66.4 59.4 61.0 67.5
LE at birth (women, years) 83.3 84.2 79.4 77.2 68.9 64.5 72.2
HALE at birth (men, yeats) 70.2 70.9 64.4 59.1 52.5 52.1 57.4
HALE at birth (women, years) 73.0 73.9 67.6 67.5 59.5 54.1 60.6
Probability of dying from cat- 12.1 11.4 16.1 25.4 21.8 29.8 21.3
diovascular diseases, cancet,

diabetes, or chronic respiratory
diseases between 30 and 70 (both

sexes, %0)

Tuberculosis incidence (per 100,000, 7.5 7.4 17.0 60.0 19.0 189.0 42.0
2017)

Density of medical doctors (per 42.1 51.4 17.6 40.1 12.2 2.8 8.2

10,0005 2009-2018)

Source: [85]
Note: * Health expenditures for Syria for the most recent available year, 2012, based on [91]

Thus, the beginning of the 21st century might be characterised as a healthy era with a historically
high LE and HALE. However, there is a huge amount of heterogeneity across countries, which
reaches particular importance in the context of international migration. Usually, migration is
accompanied by health selection, both in terms of who migrates (usually young and healthy
individuals) and where these individuals migrate to (contemporarily, usually into more developed
countries and health regimes; see chapter 2). Moreover, migration is a demographic consequence

of, amongst other causes, uneven health risks and, in turn, has a significant impact on individual as
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well as public health outcomes. However, the different contexts of origin and destination must be

considered and differentiated.

3.3 Health Situation in Germany

Germany provides a high-level healthcare system as it has one of the most comprehensive health
systems with a high coverage and comparably low cost-sharing [92]. Due to mandatory health
insurance for all citizens and permanent residents, the health system is mainly publicly financed

[93].

Both the LE and the HALE have risen steadily over the past decades in Germany (LE at birth,
both sexes combined: 78.1 years in 2000 to 81.7 years in 2019; HALE at birth, both sexes combined:
68 years in 2000 to 71 years in 2019) [84, 86]. Thus, Germany is ranked in the EU’s middle [94].
Subjective well-being and SRH have increased over time, and in 2013, 75% of the population in
Germany rated their health as good or very good. Cardiovascular diseases (40%) and cancer (25%)
were the main causes of death in 2013, but age-standardised mortality of these diseases has
decreased over time. Whilst there were low and decreasing rates of alcohol consumption and
smoking in Germany, there have been high and increasing rates of physical inactivity and associated
symptoms such as obesity, high blood pressure, and diabetes over time [94, 95]. These
developments towards longer lifespans as well as towards degenerative and manmade diseases

illustrate that Germany has already finished the epidemiologic transition [96].

In addition to age and sex, social differences represent the main determinant of health inequities
in Germany. Frequently, social status is approximated via socioeconomic status as it is closely
linked to other social resources such as lifestyle and health behaviours, living and working
conditions, and social capital [97]. Empirical findings have indicated a social gradient in Germany,
whereby individuals with higher social or socioeconomic status have reported better health [94].
This gradient has been proven for different health indicators and age groups (e.g. for SRH,
depression and functional limitations amongst individuals aged 60 years or older [98], for physical
health, functional health, and subjective health amongst individuals aged 40+ years [99], for lung
cancer [100], for obesity within the ages from 25 to 69 years [101], for the utilisation of health
services and health-related lifestyles [102], and in terms of mortality [103, 104]).

17



Theoretical Framework: Health

Moreover, there is a significant health variance in Germany depending on the migration
background [17, 105], driven by structural differences between the immigrant population and the
autochthonous population (see section 2.3). However, previous findings did not draw a clear
picture of the health situation of immigrants in Germany. By tendency, immigrants in Germany
generally differed in their risk for certain diseases, but they did not suffer from different diseases
[106]. More specifically, immigrants were more likely to have mental problems, reported lower
levels of general health, had higher risks of infectious diseases, and were less likely to utilise
healthcare services [94, 98, 107]. However, most of the studies emphasised the heterogeneity within
the immigrant population and the need to apply internal differentiation (see section 5.3.2 for the
description of the health status of immigrants in Germany). Socioeconomic disadvantages
mediated migration-related health disadvantages and partly explained health differences both
within the immigrant group and compared to NMG [18, 107, 108]. Furthermore, exposures in the
pre-migration and post-migration contexts [106, 109] as well as the mere process of migration [110]
contributed to social and socioeconomic differences, which in turn defined health (dis)advantages
amongst immigrants [94, 107]. Thus, in the context of migration, an interaction of the migration
background and (migration-specific and general) social characteristics determines health

differentials.
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4. Theoretical Approaches to Immigrant Health

Several theoretical approaches have emerged about the impact migration has on health. These are
briefly presented in the subsequent section. With regard to the scope of this thesis, the focus is on

demographic and sociological theories.
4.1 Health Transition

Considering the differences in epidemiological progress in Germany and the main countries of
origin of immigrants in Germany (see section 2.3), the epidemiological transition, located at the
macro level, has been transferred to the micro level. The health transition theory postulates that
immigrants from less to more epidemiologically developed countries have lower mortality and
morbidity than both the population of origin and destination at and shortly after immigration [111].
Thus, migration contributes to a ‘rapid-health-transition’ [112], which is caused by changing
contextual effects in terms of hygienic conditions, medical care, and economic status on the
individual [112-114]. Whilst individual imported risks from the countries of origin (e.g. infectious
diseases and emergencies) can quickly be resolved by the well-developed ‘therapeutic component’
in the country of destination, the adapted ‘risk factor component’ due to the destination country’s
conditions (e.g. lifestyle-related health risks and cancer risks) takes effect in a time-delayed manner
[111, 114]. Therefore, migration in itself is a health transition and associated with both a shift in
the cause-of-death profile and an interaction of reduced short-term health risks and emerging long-

term health risks, which contribute to temporary good health outcomes.
4.2  Stress Theories

Stress theories conceptualise the impact migration has on health due to its inherent stressful life
changes in terms of the physical/geographical movement, cultural shock, goal-striving stress, social
isolation, and social stress [115, 1106]. Thus, the disruptive effects of migration [117] and the process
of acculturation [118, 119] explain (particularly short-term) health inequities between migrants and
non-migrants. The subsequent adaptation process, associated with a convergence in sociocultural
characteristics and socioeconomic conditions, diversifies health differences in the medium-term

perspective [120]. Therefore, both the phenomena directly associated with migration and the
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immediate and time-lagged differences on social, economic, cultural, and behavioural levels cause
health disparities [16, 121]. It must be assumed that shorter migration routes, cultural proximity,
higher levels of social inclusion, a better socioeconomic position in the host country, and a small
discrepancy between the socioeconomic positions before and after migration reduce the (perceived)

levels of stress.

4.3 Disruption and Adaptation Hypotheses

The disruption and adaptation hypotheses originate in fertility research, but their basic assumptions
can be transferred to the effect of migration on health outcomes. The disruption hypothesis
assumes an initial drop in health outcomes due to migration-related disruption of the life course
and social relationships [122, 123]. Migrants leave many of their social relationships with families
and friends in their country of origin, which is associated with a loss of emotional bonding, social
support, and sense of identification and belonging. Along with social, cultural, and linguistic
barriers, this negatively affects health and (social) well-being [124—126]. According to the
adaptation hypothesis, immigrants adapt to the conditions of the country of destination over time,
which promotes social inclusion and relationships to peers, ethnic networks, and non-migrants.
The recurring sense of bonding and social establishment favours an increase in well-being and

health [127, 128].

4.4 Life Course Approach

Life course epidemiology aims to examine the temporal relationships and long-term effects of
social or physical exposures across generations during gestation, childhood, adolescence, young
adulthood, and adulthood on health outcomes in later life [129]. Within this conceptualisation,
diseases are the outcome of different possible pathways of early life conditions [129]. In accordance
with this approach, several concepts have been established which refer to time and duration (e.g.
accumulation of risks, chain of risk or trajectory models), timing (referring to e.g. critical or sensitive
periods, birth cohort effects, or latency periods), or mechanisms and temporal sequence (e.g.
mediating and modifying effects, resilience, and vulnerability) [15, 130]. In the context of migration,
all of these dimensions might be applied; migrants face additional exposures during the life course,

the phase of migration represents a critical and sensitive period, (disadvantageous) exposures
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usually accumulate over time, and mediating as well as modifying factors shape the association of

exposures and health outcomes [15, 131].

4.5 Social Determinants of Health Model

Health differences and inequalities are largely affected by social determinants. According to WHO,
social determinants are defined as ‘the conditions in which people are born, grow, live, work and
age. These conditions or circumstances are shaped by the distribution of money, power and
resources at global, national and local levels’ ([132], p. 1012). Thus, social determinants act at
different levels across various domains of life [132], which results in systematic differences in terms

of unequal positions in society [133].

One of the first and most effective illustrations of social health determinants was provided by
Dahlgren and Whitehead within the social determinants of health (SDH) model. Social inequity in
health is socially produced and characterised by avoidable, unfair, systematic, and non-random
patterns of health differences [134]. Thus, social determinants operate through a range of social
pathways (towards health inequalities), and health inequalities are determined by (threatening,
promoting, and protecting) social factors acting at different levels. These have been conceptualised

as rainbow-like layers, where inner layers are embodied into outer layers [134—130]:

Figure 2: Conceptual framework: the Dahlgren-Whitehead rainbow
Source: [136]
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The centre of the figure captures largely fixed characteristics which individuals possess (e.g. age,
sex, and genetic disposition). These are surrounded by modifiable layers. The first layer represents
personal lifestyle factors (e.g. physical activity and smoking habits), the second layer covers
communities in which individuals interact (e.g. peer communities), and the third layer includes
living and working conditions which shape individual abilities to maintain health (e.g. access to
health services and the work environment). The fourth and outer layer represents general
conditions and structural features (e.g. health policies, disposable income) which mediate individual
and population health [135, 137]. Thus, health can be affected by individual, commercial, and policy
decisions [135].

4.6 SDH Model within the Context of Migration

Analyses of systematic differences in health by ethnic background should, whenever possible, be related to
socioeconomic background, as the magnitude and causes of the ethnic differences observed tend to differ by social
position. Likewise, ethnic background needs to be included in analyses of social inequities in health in countries

with marfked ethnic discrimination. ([134], p. 22)

The quote from Whitehead and Dahlgren highlights the essential role social and socioeconomic
characteristics play in explaining health inequalities in the context of migration. Moreover, it
illustrates the close nexus of social situation, socioeconomic background, migration background,
and inequalities. Consequently, the migration background has also been integrated into social health
models. Within this framework, the migration background represents a further dimension of health
inequality, where the conditions surrounding migration are a catalyst for health inequalities, and
the structural inequalities experienced by migrants have a significant impact on overall health and

well-being [11, 138, 139] (see Figure 3).
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Figure 3: SDH model within the context of migration

Source: [139], p. 3 (adapted from [138])

At the individual level, migrant-specific characteristics comprise the unequal maintenance or
adaption of lifestyle behaviours, language and cultural difficulties, loneliness and social stress, and
access barriers. At the social and meso level (including social, community, living and working
conditions), the separation from social networks such as the family, experiences of discrimination,
exclusion, psychosocial stress, bad housing arrangements, and greater occupation risks constitute
migrant-specific health risks At the macro level covering structural determinants, a lack of adapted

policies and conditions might contribute to health disadvantages [11, 139].

For this thesis, the Dahlgren-Whitehead model has been adopted to provide a broad explanation
of social health inequalities. The different layers of the Dahlgren-Whitehead rainbow have been
considered, and in all of the three studies, the individual core characteristics (age, sex) and a

selection of the characteristics of the layers are included (see Figure 4).°

8 Not all characteristics can be cleatly assigned to one layer. For example, education and household characteristics act
on several layers. Migration background/immigrant group cuts through all layers and was considered as a core
characteristic due to its predisposing and causal nature.
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Figure 4: Adaption and application of the Dahlgren-Whitehead rainbow in this thesis
Source: Adapted from [130]

4.7 Social Exclusion Theory

The notion and consideration of social exclusion is a rather new concept and originally referred to
individuals who were not covered by the social security system [140]. The scope of this idea has
been continuously expanded, and in contemporary understanding, social exclusion is a
multidimensional phenomenon which refers to unequal access to resources, unequal participation,
and/or denial of opportunities and is driven by institutional and cultural discrimination. Thus,
social exclusion is associated with a disruption of the relationship between society and individuals
and reduces cohesion within societies [141]. Exclusion criteria are usually based on age, sex,
disability, race, ethnicity, religion, migration status, socioeconomic status, place of residence, sexual
orientation, or gender identity [141-143]. Thus, immigrants pool attributes which might contribute
to social exclusion in terms of the deprivation of resources (e.g. healthy foods, medical products),
denial of social rights (e.g. medical treatment, right to work), or prevention from social participation
and cultural integration (e.g. intra- and interethnic networks, social recognition). Perceived
structural discrimination is associated with poorer health outcomes [144—146]. The reciprocity of
causes and effects of disadvantages due to exclusion can lead to a downward spiral. Therefore,
social exclusion theories might explain level differences in the health of and across immigrants and

the variety of health pathways over time.
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4.8 Intersectionality Framework

The framework of intersectionality is based on the intersection of race and sex as well as the triple
oppression theory on race, class, and gender from the 1980s [147—149] and partly expands the
abovementioned demographic health theories. Intersectionality describes the interfering, mutually
constituting, and (non-additive) reinforcing nature of multiple dimensions of inequalities such as
race, social class, disability, religion, or sex/gender. Thus, health represents one dimension of
inequalities, and health risks as well as individual experiences of ill health are affected by intersecting

disadvantages caused by marginalisation, stigmatisation, oppression, and discrimination [150—154].

Analogous to the SDH model, the causes of inequality are located at the macro, meso, and micro
levels and include discriminatory policies and norms, negative stereotypes and interpersonal
discrimination, and intrapersonal identifies and inequalities [153]. Within the context of migration,
‘being a migrant’ is associated with numerous inequalities (e.g. based on life course, religion,
race/skin colour, social class, and socioeconomic status), each of which is both associated with
health inequalities and likely to intersect [155]. Consequently, individual or group-specific
inequalities of their own emerge, and these are closely related to different procedures and
experiences of discrimination. These are important to explain health variance related to immigrant
groups or countries of origin. With regard to immigrants in Germany, therefore, it might by
assumed that EGI are subject to fewer levels of discrimination than Turkish immigrants or refugees
due to their linguistic, cultural, phenotypical, religious, and social proximity. These differences
might also contribute to differences in the genesis and perception of health and illness across

individuals and immigrant groups.
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5. Empirical Findings: Migration and Health

This chapter introduces empirical findings on health differences between migrant groups
(immigrants and non-migrants) and an overview of the health situation of people with a migration

background in Germany.
5.1 Measuring the Health of Immigrants—Selection and Methodological Problems

Studies on the morbidity and mortality of migrants are confronted with methodological problems
as their results are located in the area of tension amongst selection effects, recording problems, and

true migration effects’ [156, 157].

The ‘healthy migrant effect’ (also healthy immigrant paradox) conceptualises the importance of
positive health selection into migration decisions. This selection counteracts the inverse effects of
the socioeconomic profile of immigrants and the stressors to which they were exposed during the
migration and within the integration process and contributes to the better health outcomes recent
immigrants have compared to established immigrants and non-migrants [158—161]. However, due
to a suppression by (disadvantageous) socioeconomic factors, the healthy migrant effect works
only in the short term, and usually health outcomes of immigrants deteriorate shortly after
immigration [160, 162]. Moreover, the selection into migration is more pronounced with increasing
geographical and economic distance between the countries of origin and destination [163]. Thus,
the time perspective and the extent of selection must be taken into account to avoid biased results

and an overestimation of (particularly newly arrived) immigrant health.

An approach similar to the healthy migrant effect was postulated with the ‘Hispanic health paradox’,
which tried to disentangle the mortality advantages and better (physical) health Hispanic
immigrants in the United States had despite their low socioeconomic status and their
disadvantageous psychosocial and health risk profile [166]. Socio-cultural resilience and coping
strategies, strong intra-ethnic cohesion, and social embedding have been assumed to explain this

paradox [166-168].

 Some of these approaches have been established to explain lower migrant mortality but can be applied to morbidity.
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Inverse selection processes apply to return migration (‘salmon bias effect’ and ‘unhealthy
remigration’), with elderly and ill people returning to their countries of origin [164]. The
geographical distance, migration conditions, and severity of illness determine the return migration
selection [164, 165]. Consequently, the group of non-remigrants represent a selected population
with, for example, refugees, transatlantic immigrants, and sick and eldetly people being

overrepresented.

Recording problems include (unequal) remigration and under-recording of deaths and illness.
Remigration of selected health profiles contributes to an underestimation of the burden of diseases
amongst immigrants and a misinterpretation of morbidity [165]. Further recording problems
involve the delay between immigration and study entry of immigrants (late-entry bias). Assuming
that unhealthy, dissatisfied, and unsuccessful (e.g. in terms of socioeconomic integration)
immigrants will remigrate or move on within this period, the risk of illness amongst immigrants is
underestimated. Moreover, unregistered emigration and unrecorded illnesses and deaths abroad

contribute to this underreporting and underestimation [159, 165].

5.2 International Empirical Findings on Immigrants’ Health

Considering the differences within the immigrant population with regard to predisposing individual
factors, predeparture conditions, travel conditions, and conditions at arrival, health vulnerability
and health concerns amongst immigrants vary significantly [38]. Consequently, the state of research
on mortality and health of migrants does not present a clear picture. Below, the main international
findings on mortality, mental health, and physical health are presented. These are mainly limited to
the three central immigrant groups in this thesis and approximately comparable groups in

industrialised western countries.

5.2.1 Mortality

There is vast and largely uniform empirical evidence on the mortality advantage of immigrants
[169-172]. This has been determined for different regions of destination (e.g. for high-income

countries in general [170], Central European countries [173], Sweden [174], Denmark [175],
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Germany [176, 177], France [178], Israel [179], Brazil [180], Canada, and the United States [167,

181]).

It seems that almost all immigrant groups (e.g. refugees [175], asylum seekers [182], Hispanics [167,
183], Asian immigrants [180], Latin American and Caribbean immigrants [184], Turkish immigrants
[173, 1706], and immigrants from the former Soviet Union [177]) have lower mortality rates.
However, these advantages for specific immigrant groups partly differ across the host countries;
for example, in Sweden, general lower mortality risks have only been reported for non-European
immigrants but not for European immigrants [174], and in an international review, lower risks have

only been determined for refugees but not for asylum seekers [170].

A detailed look at different causes of death reveals further variances. Lower levels of mortality
amongst immigrants have been largely uniformly reported for the main causes of death, namely
cancer mortality [172, 173, 175, 180] and cardiovascular mortality [175, 183, 185]. Moreover, there
has been similar evidence for specific causes of death (e.g. there are mortality advantages amongst
immigrants suffering from type 2 diabetes [186], HIV-tuberculosis [187], and COVID-19 [188]).
However, there is a higher mortality ratio amongst immigrants for external causes and tuberculosis
(the latter particularly for immigrants from Asian and African regions) [170, 172] and for infectious

diseases [189, 190].

Data artefacts, cultural effects, and selection effects have been discussed to explain the mortality
advantages of immigrants [169]. Since there usually is a convergence of mortality risks over time
(i.e. with increasing duration of stay [174, 178, 181, 191]), and mortality advantages are most
pronounced amongst immigrants to richer countries [171], positive selected immigration, as
postulated within the healthy migrant effect, proved to be plausible [169]. Moreover, the empirical
findings highlight the interplay of predeparture conditions and post-arrival conditions on individual

mortality risks.

5.2.2 Mental Health

Due to the stressors associated with migration, mental disorders are a significant health concern

for immigrants [192—194]. However, it proved to be difficult to estimate the prevalence of mental
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illness [195] because the group of immigrants is very heterogeneous [196], and prevalence as well

as risk factors vary substantially across immigrant groups [197].

The findings on depression and depressive symptoms do not show conclusive evidence of a higher
prevalence amongst immigrants, particularly without differentiation of destination countries and
immigrant groups [198]. The studies reporting significant differences are mostly singular and
focussed on specific subgroups; there have been findings on higher proportions of depressed
people amongst first-generation immigrants [199], higher odds of depression amongst Irish
immigrants in Britain [200], significantly increased depression prevalence amongst elderly Turkish
and Moroccan immigrants in the Netherlands [201], and higher prevalence of depression in elderly
first-generation immigrants in Northern and Western Europe [202]. However, there have been
concurrent results on higher rates of depression amongst refugees, asylum seekers, and irregular
immigrants [199, 203-205]. Similarly, the prevalence of posttraumatic stress disorder (PTSD) and
anxiety [195, 204, 206] has been reported to be very high amongst refugees and asylum seekers,

whilst there is no clear pattern, or significant difference to non-migrants, for other immigrant

groups.

More differentiated findings emerge for schizophrenia and psychotic diseases, where immigrants
were found to have generally higher risks [194, 207, 208]. The risk rates for schizophrenia are
particularly increased amongst second-generation immigrants [209, 210], ethnic minorities [211],
and refugees [212]. For psychoses, there are similar associations, namely, there were higher risks of
developing psychoses for refugees (compared to non-refugees and non-migrants) {194, 213], and

for immigrants from non-European countries to European countries [208].

In terms of psychosocial well-being, higher levels were found for first-generation immigrants in
the United States [214] and Asian immigrants in the United States [215] and lower life satisfaction
and well-being for immigrants in Europe [216]; adolescent immigrants from Eastern European and
non-Western or non-European countries in Italy [217]; and refugees and asylum seekers in the

United Kingdom [218].

Consistently higher rates of dementia have been reported for immigrants. In the United States, the

dementia prevalence and the frequency of Alzheimer’s disease of black-skinned immigrants and
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Hispanic immigrants exceeded those of white individuals [219, 220]. For immigrants in Europe,
generally increased rates of dementia amongst immigrants were reported, with Asian and African

immigrants having the highest rates [221].

Although there are inconsistent findings across the mental health indicators, immigrant groups,
and host countries, the results illustrate the rather negative impact migration processes yield on this
domain of health. Different drivers for this association have been discussed. Firstly, the frequency
of mental health problems of refugees and asylum seekers points to the importance of detrimental
exposures within all phases of migration [197]. Secondly, differences across the host countries point
to the importance of legal frameworks [196], supporting conditions [199], and cultural differences
(e.g. in the diagnosis and treatment rates of mental disorders [190]). Thirdly, perceived
discrimination [222], the individual level of acculturation [223], language abilities [224], and pootly
planned migration [200] contribute to higher mental health risks. Finally, socioeconomic
disadvantages [225, 226] and lower levels of educational, employment attainment, and human
capital [198, 215, 227] as well as low incomes [200] moderate the negative migration effect on
mental health. Although forward-focussed coping strategies and social support counteract
disadvantageous conditions [228, 229], the major disadvantages of refugees and asylum seckers

illustrate the importance of precarious conditions prior to and during migration.
5.2.3 Physical Health

The state of research on physical health amongst immigrants has thus far been less comprehensive.
In terms of self-rated health (SRH),"’ mixed results have been published. There have been findings
on lower rates of poor SRH for immigrants in Canada [232, 233] but higher rates of poor SRH for
foreign-born Asians in the United States [234], immigrants in Sweden, particularly for first-
generation immigrants [235], and immigrants across Europe [236]. No general differences in SRH
amongst immigrants were determined for the United States or Canada. However, the two latter
studies found internal variance in that foreign-borns had higher risks to transition to poor SRH

over time and that immigrants living in the United States for 15 years and longer had increased

10 By definition, SRH does not only determine physical health. However, due to its high predictive validity with respect
to mortality (230) and the significant contribution of physical health aspects to SRH variance (231), the findings were
classified in this section.
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odds of poor SRH [237, 238]. For the group of newly arrived refugees, relatively high shares of at
least good SRH have been found for Syrian, Afghan, and Iraqi refugees in Austria (85%) [239] and
for Palestinian refugees in Jordan (80%) [205]. On the contrary, Dowling et al. have reported poor

general health of refugees in Australia persisting throughout a three-year follow-up [240].

The profile of communicable and infectious diseases represents an important morbidity concern
amongst immigrants [241, 242]. Respiratory, gastrointestinal, and dermatologic infections have
been reported to be a significant morbidity burden in newly arrived immigrants and refugees in
Europe [192] in terms of a high prevalence of Chagas disease in Latin-American immigrants [243],
increased incidence rates of HIV-tuberculosis co-infections [187], and high rates of respiratory
infections, (previous or current) tuberculosis, and hepatitis B amongst immigrants at the Greek-
Turkish border [244]. For refugees and asylum seekers, increased risks of malaria and scabies [245]
as well as latent and active tuberculosis and hepatitis B have been reported [246]. However, there
are clear differences depending on the country of origin; for instance, leishmaniasis was the most
frequent infectious disease amongst Syrian immigrants, whilst louse-borne relapsing fever was most

frequent among Eritrean immigrants [245].

Below, findings on the profiles of non-communicable diseases are shown. Regarding stroke, there
has been evidence of similar or higher risks for most immigrant groups in Western Europe
compared to the host population [247], whilst strokes and transient ischemic attacks were much
less likely amongst immigrants in Canada [248]. However, the risks varied according to origin; for
example, in Europe, North America, and Australia, stroke was more common amongst Sub-
Saharan and South-Asian immigrants but less likely amongst North African and Chinese
immigrants [249].

With regard to heart diseases and cardiovascular diseases, there was evidence of higher rates of
heart diseases for immigrants in Austria [250], similar or higher risks and additionally worsened
risks over time for ischemic heart diseases amongst immigrants in Western Europe [247], and
higher prevalence of cardiovascular diseases amongst Middle Eastern, South Asian, and some
European immigrants in Australia [251]. On the contrary, lower rates of hypertension and heart
diseases were found for foreign-born people in the United States [234]. Analyses stratifying for

region of origin indicate the internal variance; for instance, coronary heart disease was more
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common in South-Asian immigrants but less common in Sub-Saharan and North African
immigrants in Europe, North America, and Australia [249], and in Denmark, refugees as well as
immigrants from Afghanistan, Iraq, Turkey, Eastern Europe, and Central Asia had higher
incidences of coronary heart disease than native-born Dens, whilst there were no differences for
immigrants from Somalia, South and Middle America, and Sub-Saharan Africa [252].

Findings on musculoskeletal diseases largely referred to migrant workers and reported increased
risk of work-related ill health in terms of occupational morbidity and work-induced injuries and
accidents [253, 254]. Moreover, there was evidence of increased rates of musculoskeletal diseases
in general amongst asylum seekers in Switzerland [255]. The risk of osteoporosis was reported to
be almost twofold amongst non-citizens in the United States [256]. In contrast, the risk of
osteoporotic fractures was lower by 25% amongst male and by 17% amongst female first-
generation immigrants in Sweden (but not amongst second-generation immigrants) [257, 258]. The
rates of arthritis were lower amongst immigrants, particularly Asian immigrants, in Canada [259,
260]. Rheumatic diseases were more frequent amongst first-generation Iraqi and Finnish
immigrants in Sweden but less frequent amongst most first-generation immigrants from Southern,
Western, and Eastern European and Baltic countries. For second-generation immigrants, these

differences vanished (with very few exceptions, such as German immigrants) [261].

The risk of cancer is usually low amongst recently arrived immigrants but increases with the length
of stay and vanishes for second-generation immigrants [262, 263] but varies across different types
of cancer. In Canada, immigrants from developing countries had the lowest cancer incidence, whilst
immigrants from the United Kingdom and Ireland had no cancer advantages over non-migrant
Canadians. Moreover, immigrants all had strongly reduced risks for lung cancer [263]. In Sweden,
lower cancer incidence, particularly colon cancer, was reported for Turkish and North African
immigrants [264]. In the United States, highest cancer incidences were filed for non-Hispanic white
women and non-Hispanic Black men and the lowest for Asian and Pacific immigrant men and
women [265]. However, clear differences depending on origin became apparent; for instance, for
Asian and Pacific immigrants, the incidence of breast, colorectal, kidney, lung, and prostate cancer

was particularly low but high for liver and stomach cancer. Liver and stomach cancer were also
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more frequent amongst American Indians and Alaska Natives, who otherwise had a cancer profile

similar to that of non-migrants [265].

Finally, largely uniformly higher risks of diabetes in immigrants have been reported; for example,
in Burope, Australia, and North America, immigrants have higher risks of diabetes and develop
diabetes at an earlier age than the host population [249]. In Europe only, the prevalence and
incidence amongst immigrants exceed those of the non-migrant population [266]. In the United
States, the association is less clear as both higher prevalence in African and Middle Eastern

immigrants only [267] and lower rates amongst foreign-born individuals have been reported [234].

A nativity effect has been cited as causing partly diverging health profiles of and within immigrant
populations, especially with regard to infectious diseases [234, 242, 245]; the prevalence of
infectious diseases usually reflects the pathogens in the countries of origin [245]. Within the group
of asylum seckers and refugees, poor conditions during migration may contribute to increased risks
[2406]. Access barriers to insurance coverage and healthcare [187, 236, 241, 253, 266], a lack of
continuity in healthcare [255], precarious working conditions [253], a lack of language abilities [233],
and an intersection of disadvantageous environmental, genetic, social, socioeconomic, and
contextual characteristics have also been discussed [187, 236, 249, 258, 261, 263, 260]. However,
the adverse effects of acculturation [234, 235], lifestyle patterns [251], and changes in lifestyle in
the course of acculturation [249] have been described as the main drivers of health differentials.
Particularly, the adoption of and convergence towards western lifestyle and norms and the
simultaneous loss of health-beneficial cultural aspects contribute to health deterioration and
increasing disease risks over time [237, 249, 264]. Adverse health behaviours, such as alcohol
consumption, smoking, physical inactivity, as well as being obese or overweight, which tend to be
more common amongst immigrants [268—271], promote deterioration in health [251, 267]. Overall,

immigrants’ health is vulnerable to social and behavioural changes [232].

5.3 Empirical Findings on the Health of Immigrants in Germany

The analyses within this thesis are restricted to the three largest immigrant groups (Turkish
immigrants, EGI, recent refugees and asylum seekers) in Germany over the past decades. The

subsequent sections outline empirical findings on their health status.
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5.3.1 Data Soutrces

In Germany, different official and non-official data sources provide information on the mortality

and morbidity of the immigrant population. An overview of the main sources is given in Table 3.

The main source for the composition of the total population in Germany is the population
projection, based on updates of the last census (latest version: Census 2017). By law, marriages and
divorces, births, deaths (including cause-of-death statistics), and migration are filed, and
information on dates, sex, place of residence, and family status is routinely added. Moreover,
citizenship is recorded but only differentiating between German and non-German citizenship [272].
Thus, the official population statistics only allow analyses on mortality and cause of death (but not
morbidity) without differentiation of the migration background. Foreign nationals in Germany are
fully recorded in the Central Register of Foreign Nationals. This register is intended particularly for
public authorities, such as those involved in the asylum procedure, and includes information on
foreign nationals who do/did not live only temporatily in Germany. It basically involves individual
information about names, date and place of birth, sex, and citizenship [273]. Whilst the Central
Register of Foreign Nationals covers some social characteristics (e.g. religious affiliation and the
purpose of residence permissions, such as education), no general health information is available"'
[273]. Longitudinal analyses are only possible to a limited extent because the data are deleted upon

acquisition of German citizenship or if the application of admission has been rejected.

Survey data derived from representative samples partially provide information on the situation of
the population with a migration background in Germany."” The German Microcensus is the largest
annual survey and provides the updates for the population projection. It contains information on
one’s own and parental migration background. However, only health characteristics relevant to
employment (e.g. reduced working hours or incapacity to work due to illness) are recorded regularly,
whilst more detailed information (e.g. on diseases or disability) is integrated every four years [9,

276]. Similarly, the German Socio-Economic Panel (GSOEP), which represents the longest-

1 Additional information is provided only to the authorities responsible for the public health services (e.g. on the
screening for pulmonary tuberculosis, health screening accoding to the Asylum Act, and vaccinations).

12 Below, only the most important surveys are outlined. For a comprehensive overview, I refer to [17, 274]. A
comparative database of datasets enabling research on refugees’ health is provided by the RefuDat project [275].
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running annual household survey in Germany, rather focusses on socioeconomic characteristics.
Several indicators on migration background are included, and starting in 2002, a broad health
module on mental and physical health has been incorporated [277]. Whilst the survey structure
enables longitudinal analyses, the samples size prevents a detailed and differentiated analysis of the
immigrant population.” An important survey within health monitoring in Germany is the German
Health Update, which has been conducted as a trend study consisting of six waves between 2009
and 2021. It contains some health information, but the migration status is only recorded via the
country of birth and citizenship. Thus, only first-generation immigrants and non-German nationals
can be identified. Moreover, the sample size does not allow stratified and reliable analyses of the
population with a migration background [280, 281]. The German Health Interview and
Examination Survey for Children and Adolescents, which is also embedded in the national health
monitoring, combines a detailed recording of the migration background (own and parental
migration history and origin) and health characteristics. However, it only includes cross-sectional
information on children and adolescents up to the age of 29 [282, 283]. The equivalents for adults
(the German National Health Interview and Examination Survey and the German Health Interview
and Examination Survey for Adults) were only conducted from 1997 to 1999 and 2008 to 2011,
respectively, and do not provide current information. Similatly, other survey data on immigrants
have proven to be outdated (e.g. the Foreigner Survey of the German Youth Institute, which was

conducted in 1996 and 1997 [284]).

Further health surveys and health claim data are problematic because they are only regional. For
instance, the Myocardial Infarction Registry Augsburg and the Erlangen Stroke Project do not
cover sufficient numbers of immigrants (as do the German General Social Survey and the German
Ageing Survey) or only cover citizenship or no characteristics on the migration background at all
(e.g. health claims data and diagnostic data from hospitals, the Cancer Registration, and the official
Nursing Care Statistics). Moreover, surveys and data collections of foreigners and immigrants often
lack comprehensive health indicators and/or cover only a small sample (e.g. the BAMF Study on

Refugees 2014, the representative survey on Selected groups of migrants in Germany, or statistics

13 Starting in 2016, a survey of refugees who arrived since 2013 in Germany has been implemented in the GSOEP
(TIAB-BAMF-SOEP Survey of Refugees). For more details, I refer to [278, 279].
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on benefits for asylum seekers). The German Emigration and Remigration Panel Study only

considers German citizens.

International studies with a subsample from Germany essentially allow further levels of analyses,
such as the comparison of immigrants with non-migrants from the respective countries of origin,
but usually the country-specific samples are small. Both the European Social Survey (conducted
every two years since 2002) and the European Values Study (embedded into the World Values
Survey and conducted every nine years since 1981) cover information on SRH, impairments due
to illness or disability (European Social Survey), depressive symptoms (European Values Study),
and the respondent’s place of birth and year of arrival, citizenship, and the parental place of birth.
However, 1,500 to 2,000 respondents per wave in Germany are insufficient to perform
differentiated analyses. The Survey of Health, Ageing and Retirement in Europe is a long-running
panel and combines broad information on health and migration background, but the sample is also
small. The Generations and Gender Survey essentially allows the differentiation of the migration
backgrounds and includes health information but only provides outdated data and a limited sample

size (apart from Turkish immigrants).

Opverall, the availability of social science data on migration and health in Germany is limited. Dyck
et al. have identified 46 data sources; however, most of them only included information on
citizenship and thus do not fully meet the heterogeneity of the immigrant population [274]. The
current state of research allows an overview of the health situation of immigrants in Germany but

not holistic explanations and analyses accounting for the diverse contexts of origin.
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Table 3: Data sources on immigration and health in Germany

Study/Data Source Sample Size Health Indicators Indicators on Migration Background  Annotation

Official Population Full census Deaths (including cause-of-death Citizenship (German vs. non-German) Routine recording, compulsory
Statistics statistics) registration

Census 1/3 of the population (+ None Citizenship, year of immigration, country ~ Obligation to participate, data not

projection to the total
population)

of origin (own + parental)

available for scientific research by
law

Central Register of
Foreign Nationals

All permanent foreigners

Information on health and
tuberculosis screening

Place of birth, citizenship

Routine recording of foreign persons
(i.e. deletion upon naturalisation or
rejection of application of
admission), data not available for
scientific research

German Microcensus

1% of the population
(~800,000 individuals)

Work-related indicators (e.g.
incapacity to work due to illness)

Country of birth, year of immigration,
citizenship (incl. information on
naturalisation) for all household
members and parents

Annual survey, rotating panel with an
obligation to patticipate for four
years (if selected)

German Socio-
Economic Panel

~10,000 to 32,000 individuals

Broad health module since 2002,
incl. physical and mental health,
health behaviours

Citizenship, place of birth, residence
status, refugee status, year of
immigration (largely own + parental)

Longitudinal household survey

German Health
Update Survey
(GEDA)

~20,000 individuals

Indicators on almost all health
domains and health behaviours

Country of birth, citizenship

Trend study

German Health
Interview and
Examination Survey
for Children and
Adolescents (KiGGS)

~12,000 to 15,000 individuals
in the cross-section, ~10,000
in the longitudinal design

Indicators on almost all health
domains and health behaviouts via
questionnaires, physical
examinations, medical interviews,
and laboratory studies

Parents: citizenship, country of birth,
year of immigration; children: country of
birth, age at immigration

Covers only children, adolescents,
and young adults (ages 0 to 29 years)

German National ~7,000 individuals General health, diseases, utilisation Citizenship, country of birth Survey in the years 1997 to 1999
Health Interview and of health services, eating habits,

Examination Survey physical activity

(BGS98)

German Health ~8,000 individuals Indicators on almost all health None (only internal migration within Follow-up of the BGS98, survey in

Interview and
Examination Survey
for Adults (DEGS)

domains and health behaviours via
questionnaires, physical
examinations, medical interviews,
and laboratory studies

Germany)

the years 2008 to 2011
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Study/Data Source

Sample Size

Health Indicators

Indicators on Migration Background

Annotation

Foreigner Survey

~2,500 individuals

General health status, psychosomatic
complaints

Origin, broad set of information on life
passages in country of origin in
Germany (e.g. education), sense of
identification with country of origin and
Germany

Survey conducted once in
1996/1997; Greek, Italian, and
Turkish young adults between the
ages of 18 to 28 years

German General

~3,000 to 3,500 individuals

Indicators on almost all health

Citizenship, country of birth,

Cross-sectional surveys every two

Social Survey domains and health behaviours via naturalisation, year of immigration, years since 1980 with partly constant
(ALLBUS) questionnaire country where the youth was spent content
German Ageing ~5,000 individuals (in years Indicators on almost all health Citizenship, place of birth, year of Ages 40+ years, panel of seven

Survey (DEAS)

with refreshment: ~10,000
individuals)

domains and health behaviours,
testing procedutes on cognitive and
physical health

immigration, residence status

waves since 1996

BAMEF Study on ~2,800 individuals Health satisfaction, work incapacity Citizenship, country of birth, migration Covers persons entitled to asylum
Refugees 2014 due to illness history, migration motives and recognised refugees from
Afghanistan, Syria, Iraq, Iran, Eritrea,
and Sri Lanka who applied for
asylum between 2008 and 2012
Selected groups of ~4,500 individuals None Nationality, citizenship, country of birth ~ Representative survey on immigrants
migrants in Germany (own and parental), year of immigration,  from Turkey, Italy, Greece, Poland,
2006/2007 legal status, language abilities (in German and former Yugoslavia
and mother tongue)
Selected groups of ~2,500 individuals Unemployment due to health Country of birth (own and parental), Representative survey on immigrants

migrants in Germany
2015

reasons

citizenship, year of immigration,
migration motives,

from Poland and Romania, Turkish
citizens in Germany, and German
citizens with a Turkish migration
background

German Emigration
and Remigration
Panel Study (GERPS)

~5,500 (fourth wave) to
11,000 (first wave) individuals

Self-rated health, overall life
satisfaction

Country of destination, broad set of
information on migration processes and
experiences

Covers emigrated and remigrated
German citizens only; currently
comprises four waves since 2018

Myocardial Infarction
Registry Augsburg

Full recording of individuals
with an infarction in the
region of Augsburg

Information on myocardial infarction
incl. anamnesis and follow-up

Citizenship (own and parental), country
of birth

Erlangen Stroke
Project

Full recording of individuals
with a stroke in the region of
Erlangen

Information on stroke incl. long-
term follow-up

Citizenship (own and parental), country
of birth
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Study/Data Source

Sample Size

Health Indicators

Indicators on Migration Background

Annotation

Ludwigshafen Stroke  Full recording of individuals Detailed information on stroke and Citizenship Recording in the years 2006 to 2012
Study with a stroke or transient transient ischemic attack

ischemic attack in the region

of Ludwigshafen
Cancer Registration Full recording of individuals Detailed information on cancer, None

with cancer in Germany

further information varies regionally

Health claims data

Insured individuals of the
insurer

ICD-coded diagnoses, work
incapacity, care need, medications

Usually none

Routine recording of accountings

Hospital diagnostic
data

Full recording of treated
individuals in hospitals

ICD-coded diagnoses, treatments

None (country of residence of
individuals with residence abroad)

Routine recording of accountings

Nursing Care
Statistics

Full recording of care
beneficiaries

Information on care need

None

Routine recording of accountings

Statistics on benefits
for asylum seekers

Full recording of recipients of
benefits under the Asylum
Seekers Benefits Act

None

Citizenship, type of residence permission

Routine recording of benefits

European Social
Survey

Subsample in Germany:
~3,000 individuals per wave

Self-rated health, impairments due to
illness or disability

Citizenship, country of birth (own and
patental), affiliation to ethnic minorities

Cross-sectional survey, conducted
biannually in 38 countries, sutvey of
nine waves since 2002

European Values
Study (World Values
Study)

Subsample in Germany:
~5,000 individuals per wave

Self-rated health, depressive
symptoms

Citizenship

Cross-sectional survey of five waves
since 1981 (every nine years)

Survey of Health,
Ageing and

Retirement in Europe
(SHARE)

Subsample in Germany: 900
to 3,000 individuals per wave,
in all: ~140,000 individuals

Indicators on almost all health
domains and health behaviours,
testing procedure on grip strength

Citizenship, country of birth (of the
individuals; starting in wave 5 also of the
parents)

Largest European panel study,
includes 28 European countries and
Israel, panel of eight waves (every
two to three years), ages 50+ years

Generations and
Gender Survey (GGS)

~10,000 (first wave) to
~3,200 (second wave)
individuals; additional survey
on Turkish citizens ~4,000
(first wave) to ~1,000 (second
wave) individuals

Self-rated health, long-standing
illness or chronic conditions,
impairments due to illness or
disability, care need, well-being

Citizenship, year of naturalisation (own,
parental, spousal)

Panel study with two waves 2005 and
2008/2009 (2006 and 2010 for the
survey on Turkish citizens in
Germany); embedded into the
international Generations & Gender
Programme
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5.3.2 Empirical Findings

In Germany, migration background represents one crucial domain of health inequalities [94, 285].
Despite the data restrictions, health research recognises the vulnerability of immigrants and the
need to analyse their health in a differentiated manner [105, 280, 286]. Previous findings have
suggested that the general health status of the non-migrant population and immigrants in Germany
is roughly similar [18, 109], where immigrants have increased risks for some diseases and disorders
but lower risks for others. Health problems which diminished in the course of the epidemiological
progress are partly more common in the immigrant population (e.g. infant mortality [17],
tuberculosis [287], HIV [288], and Helicobacter pylori [17]). Moreover, additional health problems
emerge, (e.g. children born by immigrant mothers have a higher prevalence to be large for
gestational age [289], and psychosocial problems [17] as well as diabetes [290] are more frequent
amongst immigrants). For elderly immigrants, worse self-rated mental health [291]; for children
with a two-sided migration background, higher levels of poor general health [292]; and for first-
generation immigrants (as well as second-generation immigrants in most aspects), lower levels of
social well-being [293] have been reported On the contrary, there have been findings on lower
cancer incidence and mortality [173, 294] for immigrants and lower rates of neurodermatitis and
attention deficit hyperactivity disorder for children with a two-sided migration background [292].
Moreover, there were findings on similar rates of depressive symptoms, anxiety, PTSD, and
traumas amongst traditional non-refugee immigrant groups (compared to the non-migrant
population) [295], and high rates of these disorders amongst refugees [296]. These results illustrate

the health heterogeneity of the immigrant population in Germany.

Immigrant children and adolescents as well as elderly and female immigrants have been identified
as particularly vulnerable groups because they are confronted with multiple (health) burdens, the
stressors caused by migration emerge in a vulnerable phase of their lives, and they are less aware
of preventive measures and entitlements to benefits (e.g. care services [17, 297-299]). Moreover,
health risks differ depending on origin and legal status [106], where refugees and individuals
without a secure status are exposed to particularly high health risks (e.g. due to precarious working
conditions, a lack of health insurance, and psychological stress) [17, 106, 300]. Below, the health

profiles of the three largest immigrant groups are outlined.
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Turkish Immigrants

For Turkish immigrants, descriptive results indicate differences in health outcomes compared to
NMG. There have been findings on better SRH amongst second-generation Turkish immigrants
(but not for first-generation Turkish immigrants) [108] but more depressive symptoms [301], higher
rates of tuberculosis [287], and higher rates of Helicobacter pylori [17]. For the age group 50 to 79,
both the LLE and the proportion of expected years with limitations were found to be higher for

both sexes [302].

Applying multivariate analyses, most of these differences vanished (e.g. adjusting for
socioeconomic status, age profiles, and coping resources, largely no differences between Turkish
immigrants and non-migrants remained [108, 301]). Significant differences were mainly shown in
more differentiated analyses. Regional differences have been reported in that Turkish first-
generation immigrants only in East Germany rated their health better than non-migrant
counterparts [108], age differences in that first-generation Turks aged 45 years and older had worse
SRH than non-migrant counterparts [108], and sex differences in that female (first- and second-
generation) Turkish immigrants had higher risks for chronic illness, poor SRH, and psychological
problems [299] but lower prevalence of coronary heart disease in the region of Giessen [303]. The
rates of gestational diabetes were found to be higher amongst Turkish women [304]. Moreover, for
the region of Hamburg, diverging cancer profiles of Turkish immigrants (compared to non-
migrants) have been reported: neoplasms were slightly more frequent amongst Turkish males, and
cancer of respiratory organs was more frequent amongst Turkish males of younger birth cohorts
but less frequent amongst those of older birth cohorts. Amongst Turkish women, the incidence of
cancers of the respiratory system and genital organs, skin cancer, and breast cancer was lower [305].
Significant differences between Turkish immigrants and NMG have been found with regard to
lower levels of mental health [291] and the increased prevalence of being overweight/obese
amongst Turkish children and adolescents [282] and adults [94]. The overall mortality has been

reported to be lower in Turkish immigrants [176].
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EGI

For EGI, there have been mixed results. Whilst, on the one hand, significantly higher rates of poor
SRH [300] and higher general scores of physical complaints [307] have been reported, there has
been evidence of lower rates of illness [59, 308]. Considering specific symptoms and diseases, this
discordancy intensifies. Complaints of fatigue, exhaustion, and heart palpitations [300], the rates of
tuberculosis (especially for Romanian immigrants but to a lesser extent also for immigrants from
Poland and the Russian Federation) [165, 287], high rates of high blood pressure and frequent pain
[309], the incidence of lung cancer in males, and stomach cancer in females [310] are higher
amongst EGI. On the contrary, similar rates of asthma, hypertension, and chronic bronchitis [311],
acute myocardial infarctions [312], and all-site cancer [310] but even lower incidence rates of breast
cancer and lung cancer amongst EGI women [310] have been ascertained. In terms of diabetes,
there were inconsistent findings (i.e. on lower levels [311] and higher rates [309]). In terms of
mental health, there is evidence of higher values of depressive symptoms and anxiety in EGI [307,
313] but similar general mental health to NMG [291]. Moreover, there has been evidence of lower
cardiovascular mortality [314] but higher mortality rates due to external causes and suicide amongst

male EGI due to accidents amongst female EGI [315].

These diverging findings might partly be driven by the definition and identification of the EGI;
whilst some studies involved EGI from former Soviet Union countries (e.g. [309, 310, 314]), others
included EGI according to the official definition in Germany (e.g. [59, 308, 311]), and still others
differentiated by countries of origin (e.g. [307]). In addition, the length of stay might partially
explain internal heterogeneity, with some studies highlighting the healthy migrant effect proven for

EGI [109, 308, 316].

Refugees and Asylum Immigrants

For the group of asylum immigrants and refugees, the studies thus far have mainly included
infectious diseases and mental health problems, whilst physical health concerns have been less
explored [317]. In terms of overall health status, a comparative study on non-migrants, individuals
with a direct or indirect migration background, refugees who immigrated prior to 2013, and

refugees who immigrated since 2013 determined best SRH, above-average physical health, and
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below-average psychological health amongst refugees who immigrated since 2013 [318]. However,
these results were largely shaped by the young age profile of the group of new refugees. Other
studies concluded above-average mental SRH [22] or physical health [319] but do not provide a

comparison with NMG or other immigrant groups.

Regarding infectious diseases, there have been consistent findings on increased risks of tuberculosis
amongst refugees [317]. In 2019, 50% of the filed tuberculosis cases in Germany were due to
foreigners and a large share due to foreigners originating from refugee countries (e.g. 7% from
Eritreans, 7% from Somalians, 4% from Afghans, and 2% from Syrians [287]). In contrast, the
long distance of migration contributes to very low levels of malaria (which has a short incubation
period) amongst refugees in Germany [242]. In terms of non-communicable diseases, there has
been evidence of increased incidence of diseases of the respiratory system, the musculoskeletal
system, and the intestinal tract based on claims data of refugees in the region of Bremen [320] and
high levels of pain in the region of Halle [321], whereas for refugees in the region of Munich, low
levels of non-communicable diseases have been identified [322]. The huge body of research on
mental health largely covered PTSDs and indicated increased rates (e.g. amongst war refugees [323],
Yugoslav refugees [324], recent Afghan, Syrian, and Iraqi refugees [325], and recent Syrian refugees
[326]). Moreover, increased risks of mental disorders [22] and lowest levels of mental health
(compared to other immigrants and NMG) have been reported [327]. In addition, female refugees
have been identified to be particularly vulnerable in terms of significantly lower physical health and

slightly reduced mental health [318, 319] as well as reduced health-related quality of life [327].

To summarise, there are clear differences in the health profiles across immigrant groups. In essence,
it may be concluded that (recently arrived) refugees and asylum seekers had the highest risks of
poor mental health and infectious diseases but the best physical health [318, 327]. Both the
migration conditions and the age structure significantly contribute to this polarisation. The results
that refugees who immigrated prior to 2013 have the worst physical health and converge to NMG
and non-refugee migrants in terms of mental health [318] indicate the power of mental disorders
shortly after migration and the convergence of health outcomes over time. A similar tendency can
be summarised for Turkish immigrants: whilst there are significant health differences amongst first-

generation Turkish immigrants, many of these vanished in the second generation. Their health
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profile is largely defined by lifestyle-related risk factors and diseases. In the group of EGI, in
addition to lifestyle factors, mental problems particularly appear to promote further health

problems.

Possible Explanations for the Health Differences across Immigrant Groups

Migration-related characteristics aside, lifestyle factors, differences in healthcare utilisation,
language and cultural barriers, and socioeconomic differences have essentially been discussed as
the main drivers of health disparities within the immigrant population in Germany and compared
to NMG. Immigrants have been reported to consume less alcohol [94, 282] but to eat less healthy
and to be less physically active [94, 328]. As a result, immigrants are more likely to be obese and to
suffer from hypertension [9, 303]. In particular, the simultaneous maintenance of unhealthy lifestyle
from the country of origin and adaptation of unhealthy ‘western’ lifestyles favours deterioration in
physical health [292, 329]. The generally lower utilisation of healthcare services amongst
immigrants [330] has been demonstrated for Turkish immigrants in terms of measures of
(psychosomatic) rehabilitation [331, 332]; for EGI in terms of psychosocial and medical institutions,
general practitioners, and most medical specialists [306]; and for refugees and asylum seekers, in
terms of ambulatory physicians [333]. For children with a migration background, lower rates of
vaccination against measles and less use of the children’s screening examinations have been
reported [282]. Both formal barriers and unequal access to healthcare for immigrants (and in
particular for refugees and asylum seckers) [334], as well as language, cultural, and religious barriers,

exacerbate this problem [303, 330, 335, 336].

However, socioeconomic disadvantages are largely uniformly cited to cause health disadvantages
[94, 108, 291, 292, 318]. The group of immigrants differs (internally and from NMG) in terms of
occupational inclusion, income, and levels of education [9, 64], where the socioeconomic status on
average is highest amongst non-migrants, followed by EGI, Turkish immigrants, and refugees [55]
(see section 2.3). These disadvantages affect health both directly and indirectly in terms of worse
working conditions, worse living conditions, and limited availability for prevention and curation

amongst immigrants [1706]; lower levels of health knowledge and health awareness [94]; and the
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abovementioned unfavourable health behaviours. Finally, precarious socioeconomic profiles

promote social exclusion, lower levels of social support, and fewer coping resources [108, 299, 337].

However, there is still a research gap regarding the impact of social and socioeconomic features on
health outcomes including an internal differentiation of the immigrant population, recent
immigrants groups, a longitudinal perspective, and a comparison to NMG. This thesis aims to
answer the questions of 1) which social determinants are influential for immigrants’ health (Studies
I, II, and III) and 2) which similarities and differences exist when comparing immigrant groups
(Studies I and III), immigrant groups and non-migrants (Studies I and II), and immigrant groups
across borders (Study III). In addition to the consideration of the three largest immigrant groups
in Germany, which differ in their demographic structure and behaviour, immigration period
(associated with different policies and social conditions), migration motives and aspirations, regions
of origin, epidemiologic origin, legal position, and initial social situation, these levels of comparison
allow the identification of both general explanations for differences in health outcomes and group-

specific risk factors or protective factors.
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6. Materials and Methods

In the following sections, the data used in the three studies, the included measurements and sets
of covariates, the definition of the immigrant group under consideration, and the applied statistical
methods are explained. Table 4 provides an overview of the statistical methods and the framework

of the models used.

6.1 Data Sources

Requirements derived from the aims and hypotheses were placed on the data. For instance, large
datasets with a sufficient number of cases were required to analyse subgroups (i.e. immigrants and
by gender), longitudinal data were needed to analyse underlying mechanisms, and data including

characteristics at the macro level were used to depict the multi-layered SDH model.

6.1.1 Study I: German Microcensus 2005/2009

The German Microcensus is an annual official multipurpose survey representative of residents in
Germany. The stratified random sample comprises 1% of the population (about 810,000 people in
370,000 households per year). The data provide detailed information on the labour market structure
and demographic characteristics in Germany, including information on households and families,
health status, migration background, and other sociodemographic and socioeconomic
characteristics [338]. Its contents, the sufficient sample size to perform analyses stratified by
migration background and gender, the inclusion of households as survey units, the replicable survey

design, and the data quality justify the suitability of the microcensus for Study 1.

The analyses covered the years 2005 and 2009 (hereafter referred to as Microcensus 2005/2009).
In these survey years, an additional health module had been integrated into the questionnaire.
Moreover, for the first time, the Microcensus 2005 included detailed information on the migration
background of the respondents [51]. The year 2009 was included to increase the sample size and
thus the number of individuals with a migration background. The distance of four years to 2005

ensured that every household/person is included in the dataset only once because the microcensus
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is designed as a partially rotating panel in which households are surveyed annually for up to four

years. For the study, the 70% scientific use file was analysed.

6.1.2 Study II: German Socio-Economic Panel

The GSOEDP is the largest and longest-running yearly representative household panel in Germany.
The first survey was conducted in 1984; since then, the panel has been supplemented by several
additional samples. The survey households are randomly selected using a clustered (usually) two-
stage process (primary units: electoral districts, secondary units: households), resulting in an annual
sample of about 30,000 people in 15,000 households. The GSOEP is designed as a multidisciplinary
panel and essentially includes information on employment, income and family biographies,
educational participation, personality traits, household characteristics, and living situation. In 2002,
a broad health module was integrated into the questionnaire biannually. Information regarding the
migration background has been included since 1984, and since 2002, it has been possible to

differentiate the migration background in more detail using the GSOEP [277, 339-342].

The analyses include the years 2000 to 2018 (hereafter referred to as GSOEP 2000-2018). The
health status was modelled from 2002 onwards to incorporate the detailed and constantly measured
health information of the health module. Due to high annual response rates and low panel attrition
[343, 344], the sample size, the comprehensive collection of information on health and migration
background, and the thematic areas, the GSOEP data were particularly suitable for the longitudinal
causal analysis conducted in Study II. The consideration of the EGI, which is culturally close to

the autochthonous population in Germany, enables quantification of the effect of migration.

6.1.3 Study III: TAB-BAMF-SOEP Sutvey of Refugees 2016/Refugee Health and Integration

Survey

The IAB-BAMF-SOEP Survey of Refugees is designed as an annual panel study of refugee
households in Germany and was conducted for the first time in 2016 (hereafter referred to as IAB-
BAMF-SOEP 2016). The random sample was based on the German Central Register of Foreign
Nationals, included adult refugees who arrived in Germany between 2013 and 2016, and involved

4,527 people. The IAB-BAMF-SOEP 2016 includes modules of the GSOEP and will prospectively
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be implemented into the GSOEP. The survey consisted of a household and a personal
questionnaire and included information on educational, employment, and migration biography;
social participation; language proficiency; personality traits and attitudes; family situation; and

health [278, 279, 345].

The TAB-BAMF-SOEP 2016 was one of the first surveys to collect information on the most recent
cohorts of refugees in Germany. The novel target population, the utilisation of established and
harmonised measurements, and the data quality (ensured by e.g. data quality management, trained
interviewers, and appropriate language versions of the questionnaires [279, 346]) were the
motivations for the selection of the IAB-BAMF-SOEP 2016 for Study III. Considering the

compared data (see below), only the cross-sectional data from 2016 were analysed.

The Refugee and Health Integration Survey (hereafter referred to as ReHIS) was conceptualised as
an interim survey within the second and third waves of a survey on the economic and labour market
participation of refugees in Austria (FIMAS). The interviews were conducted in early 2018; covered
information on individual characteristics, health, and patterns of healthcare utilisation; and included
refugees from Afghanistan, Syrian, and Iraq who immigrated in Austria between 2011 and 2018.
The sample included individuals who participated in an earlier FIMAS wave and agreed to partake

in the ReHIS (780 people); it contained 515 participants [347, 348].

Several items within the ReHIS questionnaire were based on the IAB-BAMF-SOEP 2016.
Considering the similarity with the IAB-BAMF-SOEP 2016 (with regard to target population,
survey time, and included information), the analysis of the ReHIS data proved to be effective to

determine macro effects.

6.2 Methods and Statistical Analysis

6.2.1 Study I: Logistic Regressions and Multilevel Regressions

Multilevel models are widely used to model hierarchically structured data. They are capable of
specifying and explaining variation in an outcome through processes and characteristics on multiple
and/or higher levels simultaneously and measuring the interacting effect of covariates on different

levels of an outcome variable [349, 350]. In Study I, multilevel regression models were applied to
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reflect the associations amongst individual health, individual and household migration background,
determinants at the household and contextual level, and the covariates. Since the health status was
represented by a binary outcome (1: long-standing ill persons, O: healthy persons), a multilevel
approach for binary outcomes was applied. This is essentially based on (binary) logistic regression,

which has the form (adapted from [350, 351])

(1) Logit(Y; = 1) = In || = B + By + -+ Buxc

where Y; denotes the outcome variable for unit 7, p; denotes the probability of occurrence of the
outcome of interest (i.e. long-standing illness), §y denotes the intercept, f...[0) denote the logit
coefficients, and X;...X} denote the independent variables. The model parameters are estimated
using the maximum likelihood function [350, 351]. In the case of hierarchically structured data,
information on the individual level 7 in model (1) are supplemented by additional levels (e.g. by
information on the household and contextual level). Thus, the multilevel logistic regression for the

household-clustered data in Study I had the form:

: Pij
(2) Loglt(yl] = 1) =In [1—_;1]] = BO + ﬁlxij + -+ ﬁkxkj + u]' 5

where / indicates the household level. Thus, Y;; denotes the health outcome for unit i at household

level j, and X5 ...Xy; denote the independent variables at individual level 7 and household level ;.

u; is the random effect on the household level j [350].

For the sex-specific models calculated in Study I, the (binary) logistic regression (as shown in form

[1]) was applied.
6.2.2 Study 1I: Generalised Estimating Equations (GEE)

Study II was based on longitudinal data with repeated observations of the respondents. GEE
account for the resulting within-subject correlation of responses and allow the estimation of
unbiased and efficient parameters [352, 353]. GEE modelling is based on the generalised linear

model (GLM) approach, formalised as
B V= Bo+Brxs + -+ Brxy,
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where ¥ denotes the predicted values of Y, By denotes the intercept, and f; ... denote the logit
coefficients for the £ predictors x (adapted from [354]). However, GEE are better suited to adjust
for the correlation of individual observations by assuming correlation structures [355]. Since within
GEE models, the expected values of the outcome are not estimated but the result of an applied
transformation, a link function must be defined [353, 355]. GEE models are population-averaged
(PA) (i.e. they determine the average expected value of the population). The expected value

E (yi¢| x;¢) is formally defined as (adapted from [352, 355-357)):

@) Eiel i) = B§A + BL it s

where y;; is the outcome variable for unit 7 at time # 54 denotes the (PA) slope, and P4 denotes

the (PA) coefficients for the predictor variables x.

A link function g for the link between dependent and independent variable is then applied to (4):
) EWicl xi0) = g(BPxir) ,

where BF4 denotes the vector of parameters, and x;; denotes the vector of covariates. GEE

models thus estimate averaged expected values, and 8 PA veflects the average effect of covariates

[352, 353, 356, 357].

The GEE models in Study II were applied specifying an independent within-person residual
covariance matrix which proved to be the best covariance structure (based on the qic routine in

Stata [358]) and with the identity link function for normally distributed outcomes.

6.2.3 Study III: Probit Regressions, Average Marginal Effects, Propensity Score Matching, and

Average Treatment Effect

In Study III, probit regressions were applied to separately estimate average marginal effects (AMEs)
for the two countries included, and, on the whole, sample propensity score matching (PSM) was

applied to estimate the average treatment effect (ATE).

Probit regressions are nonlinear binary response models to predict the probability that an
observation—considering the set of explaining variables—falls into the outcome category of

interest. They have the formula (adapted from [359]):
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©) P(Y =11X) = ¢ (ZBxk Xx) ,

where Y denotes the outcome variable, ¢ denotes the cumulative distribution function of the
standard normal distribution, and § denotes the parameters for the vector of X of £ independent
variables [359]. In Study III, the outcome of interest (Y = 1) was (very) good self-rated health

(vgSRH).

The probit regression models were used to estimate AMEs, which represent the average change in
probability that respondents reported vgSRH when an explanatory variable (x) changes by one unit
whilst the other covariates are fixed. Positive coefficients indicate that the corresponding group
reported veSRH more often than the reference group (and vice versa). AMEs are comparable

across different models [351].

PSM is usually applied to compare a group of treated individuals with a group of untreated
individuals and refers to a matching of individuals of the treatment group with units of the
untreated group who are as similar as possible with regard to the matching parameters. This
approach enables estimation of the sole causal treatment effects. [360—362] In Study III, treated
individuals were defined as those living in Austria (i.e. those with an unrestricted access to
healthcare). PSM was used to adjust for compositional differences between ‘treated’ refugees in
Austria and ‘untreated’ refugees in Germany in terms of sex, nationality, age, partnership status,
and education. The efficacy of the treatment was estimated via the ATE, which has the form

(adapted from [363]):
(1) ATE = L'(Y1 — Yo),

where Y;is the observed outcome of treated individuals, and Y} is the counterfactual outcome of
untreated individuals, estimated for the individuals 7z ..., N [363]. A 5:1 nearest neighbour

propensity score matching with a caliper width of 0.3 was specified, which proved to be the best

specification [364, 365].
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Table 4: Methods and analytical strategies in the studies

Methods Outcome/ Main Independent  Immigrant Covariates Strategies of Analysis
Health Indicator  Variable(s) Group(s)
Study I: The Contextual and Household Contribution to Individual Health Status in Germany: What Is the Role of Gender and Migration Background?
Logistic General long- Generation Native-born Household level: Net equivalent Univariate methods: descriptive statistics for the whole
Regression standing illness for composition within Germans, EGI, income; migration background of  sample and stratified by sex
Models at least four weeks  the household Turkish immigrants,  the household; place of residence  Nyltivariate methods:
Multilevel Based on: ‘Have (numbe; of b other immigrants Individual level: sex; age; family block-wise logistic regression models with interaction
Regression  you be'en ill ot had g?fniri?(tilfr;s’- n‘im rfr Based on own zjmd status; education; (.)ccupational. effects main independent variables*migration
Models an accidental of children); presence  parental migration status; body mass index; smoking background = differences by gender and migration

of the partner in the

injury within the
household (yes/no)

last four weeks
(before the
interview)?’

background and habits; year of interview

background
ethnic background

block-wise two-level regression models (individual level
and household level) = general differences by migration
background and main independent variables

Study II: The effect of informal caregiving on physical health among non-migrants and Ethnic German Immigrants in Germany: a cohort analysis based on the
GSOEP 2000-2018

GEE Physical health Informal caregiving Non-migrant Household level: Univariate methods: descriptive statistics for the whole
changes between status (no/currently/  Germans, EGI time-variant: household sample and by immigrant group; physical health at BL
baseline (BL) and former); caregivers Based on: own and composition; household income at and Physical health cbangcis for the whole sample and by
follow-up identified if parental migration BL*income change caregiving status and immigrant group
Based on: physical ~ providing care =2 background and Individual level: Bivariate methods: chi?-test and t-test = differences by

component hours per day, immigrant category
summary (PCS) and/or living with a
person in need of

. migration background
time-constant (at BL): age; sex; & &

family status; PCS; education Multivariate methods:

care time-variant: mental health; block—w1§e GEES with mteracnon.effects caregiving
employment status at BL*change status*migration background > differences by migration
in working hours since BL; background

distance BL to follow-up
Study III: Health determinants among refugees in Austria and Germany: A propensity-matched comparative study for Syrian, Afghan, and Iraqi refugees

Probit SRH Country of Refugees from Syria,  Individual level: sex; age; Univariate methods: share of refugees with vgSRH in
Regression Based @n Thiew destination Afghanistan, and Iraq  partnership status; education; Germany and Austria
Models would you (Germany/ Austria) Based on country of lenz;;th of stay; length of the Multivatiate methods:

desctibe your otigin asylum process country-specific block-wise probit regression models

health?”, ‘In (AME) > general effects and differences by country
general, would

you say your
health is...?’

Estimation of ATE applying PSM > causal effects due
to comparable groups
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7. Summary of the Studies

This chapter provides an overview of the background and the results of the three central studies

of this dissertation (see section 11 for the original publications).

7.1 Study I: The Contextual and Household Contribution to Individual Health Status

in Germany: What Is the Role of Gender and Migration Background?
7.1.1 Background and Hypotheses

Considering the household production of health and the new household economics approach,
households represent crucial determinants of health production because, within the framework of
available resources and competing outcomes, they strive to maximise health outcomes of their
members [366]. In this context, households are the locus of health production as they are
characterised by strong and long-lasting emotional ties, provide resources, shape social integration,
and include daily tasks and demands. Consequently, household characteristics determine mortality
and morbidity risks [366—369]. Being married, living in a partnership, and parenting (for middle-
aged people, usually concordant with ‘living together with children’) were found to be associated
with better health outcomes [370, 371]. On the contrary, living alone was linked to lower levels of
health [372]. For other living arrangements (e.g. three-generation households), there were less clear
results, particularly because more complex structures are accompanied by a complex interplay of
determinants at the household level and other levels. However, there is a tendency towards lower

levels of health within less common living arrangements [373-370].

Against the background of the change in family structures and household structures in Germany
over the past decades, these findings are particularly relevant. The average household size decreased
from 2.27 in 2001 to 1.99 in 2019 [53], the number of couples living together with children lowered
by 22% between 1995 and 2015, and at the same time the number of households with three and
more generations decreased by 40% [377]. However, the composition of households differs
according to migration background. On average, immigrants live in larger households and more

frequently live in nuclear family households or multigeneration households [55]. Thus, both the
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formation of households and the ways in which and extent to which household characteristics

affect health are culturally shaped. Deduced from this, four hypotheses have been tested:

Hypothesis 1.1—LFamily segregation hypothesis: Living in one-generation households (i.e. living alone or
living without children and/or [grand]parents[-in-law]) is accompanied by lower levels of family
ties and social, economic, and cultural resources and thus increases health risks [378-380]. Due to
more traditional family and household norms amongst the population of immigrants [381, 382], it
was further hypothesised that the disadvantages of non-familial household structures are more

pronounced amongst immigrants.

Hypothesis 1.2—Partner hypothesis: Due to the positive health selection into marriage [383] and the
protective effect of a partnership on health [384], a positive effect of a partner in the same
household on health outcomes was hypothesised. Considering the higher value of marriage
amongst immigrants [385, 386], the absence of a partner was hypothesised to be more

disadvantageous for immigrants than for Germans without a migration background.

Hypothesis 1.3—Gender hypothesis: Considering gendered household and family demands [369, 387],
it was assumed that the effect of the household is strongly gendered, where women are more
affected by household characteristics. Cultural differences amongst persons with a migration
background contribute to more pronounced household-related gender differences amongst

immigrants [388].

Hypothesis  1.4—Social mediator hypothesis: Referring to structural differences with regard to
socioeconomic and social resources between immigrants and non-migrants, the mediating effect
of these characteristics was examined. The underlying hypothesis was that different initial social
and socioeconomic settings explain health differences by migration background, household

composition, and gender.

7.1.2 Population under Study

The analyses were restricted to individuals between the ages of 30 and 64 living in private
households. The age selection enables an analysis of a homogenous sample in terms of life situation

and refers to the ages in which (own) children usually already/still live at home. The analyses are
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based on 382,111 individuals (323,577 were native-born Germans'’; 10,043 Turkish immigrants;
13,147 Aussiedler'; and 35,346 ‘other’ immigrants). Due to the heterogeneity of the ‘other’ group,

their results are not discussed.
7.1.3 Summary of the Results

The (gendered) logistic regression models revealed an association of long-standing illness and
generation composition within the household regarding the presence of the partner. Lower levels
of illness were found for individuals in two-generation households (2G-HH) with children
compared to one-generation households (1G-HH) and for those living with a partner. Both the
generation effect and the partner effect differences were more pronounced amongst women.
Moreover, female Aussiedler had lower risks of illness than native German women. There were no

significant ethnic differences in the subsample of males.

The interaction effects revealed that many of the effects apply equally to all subgroups, but there

were a few exceptions (see Figure 5 and Figure 6).

14 Equatable to NMG as they are referred to in the previous and further course.
15 Equatable to EGI as they are referred to in the previous and further course.
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Figure 5: Household effect according to migration background: odds and 95% confidence intervals of long-
standing illness for men and women

Note: Reference are native-born Germans in 1G-HH (OR=1); logarithmic scale; adjusted for all covariates; the red
frame indicates significant differences (i.e. the 95% confidence intervals, in comparison of the immigrant groups with
the same generation composition, do not overlap); 3+G-HH: three- or more generation households.

Source: German Microcensus 2005/2009, n=188,108 (men), n=194,005 (women); ***p<0.001, **p<0.01, *p<0.05

Compared to native German women, the risk of illness was 21 percentage points (PP) lower
amongst female Aussiedler living in 1G-HH (p=0.043). The risk of Turkish men in 2G-HH with
three or more children significantly exceeded that of their German counterparts by 48 PP (Figure
5). Female Aussiedler living with a partner had a lower risk by 23 PP than native German

counterparts (p=0.019; Figure 6).
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Figure 6: Partner effect according to migration background: odds and 95% confidence intervals of long-
standing illness for men and women

Note: Reference are native-born Germans with partner (OR=1); logarithmic scale; adjusted for all covariates; the red
frame indicates significant differences (i.e. the 95% confidence intervals, in comparison of the immigrant groups with
the same partner status, do not ovetlap).

Source: German Microcensus 2005/2009, n1=188,108 (men), n1=194,005 (women); ***p<0.001, **p<0.01, *p<0.05

Finally, the multilevel logistic regression models identified that the risk of illness was 45 PP lower
amongst individuals in 2G-HH with three or more children (p<<0.001), 25 PP lower amongst those
2G-HH with one or two children (p<0.001), and 23 PP lower amongst those in 3+G-HH (p=
0.004; each compared to 1G-HH). These differences were robust and persisted adjusting for other
social, economic, and lifestyle characterising and for contextual covariates. The lack of a partner
was associated with an increased risk of illness by 44 PP (p<0.001) and was only partly explained
by socioeconomic, household, and contextual characteristics. These characteristics also had a
decisive impact on the health differences according to migration background. After adjustment,

only the risk of Aussiedler fell below that of native Germans by 17 PP (p=0.028).

7.1.4 Discussion

This study showed that household characteristics contribute to health differences, which is in line
with the theoretic framework and previous studies [371, 372]. The effects were partly gendered. In
terms of health, it is beneficial to live in 2G-HH, to live together with children, or to live with a
partner. These patterns largely apply regardless of the migration background. Thus, the household
composition represents a general social determinant of health. However, amongst the examined

Turkish immigrants and Aussiedler, there were a few groups which reacted differently to the
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household composition: living in a 2G-HH with many children was more detrimental for health
amongst Turkish men, and the health of female Aussiedler was less dependent on adverse
household effects (of living in an 1G-HH or living without a partner). The latter is particularly
interesting considering the fact that female Aussiedler, adjusting for structural differences, already
had better health outcomes. The extent of other, nonfamilial coping strategies might be highlighted
to explain this association. Taking into account the cross-sectional study design, (ethnically
differentiated) selection processes into (non-)family living arrangements, parenthood, and atypical

household forms must also be discussed.

7.2 Study II: The effect of informal caregiving on physical health among non-migrants
and Ethnic German Immigrants in Germany: a cohort analysis based on the

GSOEP 2000-2018

7.2.1 Background and Hypotheses

Informal care is one of the essential pillars in the caregiving of those sick and elderly, and it is
becoming increasingly important within ageing populations [389, 390]. A large proportion of
people in need of care in Germany are already cared for (informally) at home [391]. A second
structural change affects the increasing proportion of people with a migration background in
Germany [392], who gradually also reach care-relevant ages and might be more likely to be ill due
to their migration history (see sections 4 and 5.3). These developments contribute to a significant
increase in the need for care in Germany [393, 394]. Since providing care is detrimental to the
caregiver’s health [395-399], this poses a major challenge for health systems [398, 399]. Considering
stress and coping models [400] and eatlier findings [401-403], it must be assumed that caregiving
immigrants are even more affected by care-related physical health disadvantages due to an
accumulation of disadvantageous characteristics. Analysing the population of EGI in Germany,
who are the largest and oldest immigrant group but, due to legal regulation and their cultural
ancestry, are similar to the autochthonous population [59] (see section 2.3), the association and
interrelation of informal caregiving, migration background, and physical health were investigated.

The following hypotheses were analysed.
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Hypothesis 2.1—Strains and coping hypothesis: Due to lower levels of coping resources, higher strains
to provide informal care within families, and lower rates of utilisation of external services amongst
immigrants [403—405], it was hypothesised that providing informal care is more detrimental to

health amongst immigrants than amongst non-migrants.

Hypothesis 2.2—Accummulation hypothesis: 'The inference and accumulation of health-, care-, and
migration-related disadvantages contribute to worse physical health amongst caregiving immigrants

in the long term.

7.2.2 Population under Study

The analyses were restricted to non-caregiving NMG and EGI in Germany at baseline (BL) and at
least one year prior to BL and with at least one subsequent follow-up health measurement with or
without caregiving. Thus, prevalent caregivers were excluded to enable a precise analysis of the
transition into caregiving, the duration of caregiving, and the caregiving history on health changes.
The number of observed health changes per subject ranged from one to eight. The analyses were
based on 102,066 observations of 26,354 individuals. Of these, 5,254 (5.1%) observations refer to

1,720 (6.5%) EGL.

7.2.3 Summary of the Results

The descriptive analysis indicated negative health selection into caregiving (i.e. individuals with
lower levels of health at BL turned into caregivers [PCS: non-caregivers: 51.43, caregivers: 48.60]).
This adverse selection was more pronounced amongst EGI (non-caregivers: 50.36, caregivers:
46.53—46.64). The physical health declines of caregivers (-2.63) exceeded those of non-caregivers
(-1.96), but the physical health declines of EGI (-1.65) were smaller than of NMG (-2.03). The

greatest health deterioration was found amongst former caregiving EGI (-3.89).

The estimated GEE models largely repeated these results. Even when adjusting for individual,
household, and socioeconomic characteristics, the physical health disadvantages of EGI (b=-0.32,
p=0.005) and of caregivers (former caregivers: b=-0.32, p=0.007; current caregivers: b=-0.44,
p=0.003) exceeded those of the counterparts. Both household characteristics and socioeconomic

characteristics partly explained the health differences according to migration background and
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caregiving. The interacting effect of migration background and caregiving status (Figure 7)

illustrated a significantly increased health disadvantage of currently caregiving EGI (b=-1.28,

p=0.040).
Non-Caregivers (ref.)
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Figure 7: Interaction effect caregiving*migration background for EGI

Note: Reference are NMG (i.e. coefficients represent additional differences compared to NMG counterparts); adjusted
for all covariates; the red frame indicates significant differences (i.e. the 95% confidence intervals, in comparison to
NMG, do not ovetlap).

Source: GSOEP 2000-2018; N=102,066, n=26,354

7.2.4 Discussion

The findings of this paper indicate the negative impact of caregiving on the caregiver’s physical
health, which is in line with earlier results [397]. These effects worked both with the transition into
caregiving and beyond. The patterns of caregiving and the extent of care-related health
disadvantages differed depending on the migration background. Neither characteristics related to
the care situation or individual characteristics nor socioeconomic changes associated with transition
into caregiving explained these differences. Against this background, it might be discussed to what
extent migration background was the direct and indirect cause of this. Stress and coping models
[400] and the SDH approach (see section 4) suggest a sequence of poor initial health amongst
immigrants (due to the migration experience), economic and social disadvantages (due to lower
levels of health), lower levels of coping resources (due to lower economic and social embedding),
and negative selection into disadvantageous circumstances followed by increased response to
disadvantageous influences. Considering that these care-related health disadvantages were found
for EGI, who are culturally close to the non-migrant population in Germany and
socioeconomically better integrated than other immigrant groups, illustrates the direct effect of the

migration background. It might be assumed that the negative effect of providing care on physical
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health is even more pronounced amongst other immigrant groups. Consequently, the increasing
proportion of informal care must be observed critically, and special attention should be paid to the

health of immigrant caregivers.

7.3 Study III: Health determinants among refugees in Austria and Germany: A

propensity-matched comparative study for Syrian, Afghan, and Iraqi refugees

7.3.1 Background and Hypotheses

Germany and Austria have been the destinations of large refugee immigration in recent years.
Within the last 10 years (2010-2020), 285,000 refugees applied for asylum in Austria [406] and
2,200,000 in Germany [62]. In both countries, refugee migration reached its peak in 2015 and 2016,
and large shares of these asylum seekers came from Afghanistan, Syria, and Iraq [62, 406]. Thus
far, a number of studies had examined the mental health situation of refugees in Germany. Renner
et al. (2020) have identified mental disorders of Syrian refugees, Kaltenbach et al. (2017) have
qualified the mental health problems of the large refugee cohorts 2015/2016, and Nestetrko et al.
(2020) have determined high mental healthcare needs of refugees in Leipzig [22, 326, 407].
However, only little was and is known about the general health of refugees and key determinants

of refugee health in Germany and other Central European countries [14].

Considering that health is affected by superior conditions, such as policies towards immigrants (see
section 4), health differences of refugees across countries appear to be likely, where barriers to
health services are cited as an essentially explanatory factor [326, 334, 408]. However, there is a

research gap regarding other dimensions of health or overall health and large quantitative studies.

Therefore, in Study III, the general health status of recent refugee cohorts was analysed in more
detail. The comparative perspective with Austria, which in terms of refugee immigration, economic
situation, health profile, and social circumstances is largely similar to Germany but pursues a
different, more liberal, and less restrictive health policy for refugees, enables an analysis of general
health determinants amongst refugees as well as the influence of access barriers. For Study 111, two

hypotheses were examined:
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Hypothesis  3.1—Policy  hypothesis: We hypothesised that refugees in Germany have health
disadvantages compared to refugees in Austria due to access barriers to healthcare utilisation in the

formet.

Hypothesis 3.2—Transferability of determinants hypothesis: Derived from established health models, it was
hypothesised to find a transferability of traditional social determinants of health to the group of

refugees and similar social determinants of health amongst refugees across the two countries.

7.3.2 Population under Study

The analyses were restricted to Afghan, Syrian, and Iraqi refugees in Germany and Austria who
immigrated between 2013 and 2016. The sample comprised 2,854 refugees in Germany and 374
refugees in Austria. The matched sample (applying PSM) consisted of 506 refugees in Germany

and 374 refugees in Austria.

7.3.3 Summary of the Results

Refugees in Germany (share: 72%; 95% CI: 70%; 73%) were less likely to report vgSRH than those
in Austria (89%; 95% CI: 85%; 92%; p<0.001). The share of individuals who reported vgSRH was,
compared to the country-specific average, low amongst females in Germany (65%), Afghans in
Germany (66%) and Austria (75%), refugees aged 45-59 in Germany (48%) and Austria (67%),
widowed or divorced refugees in Germany (44%), refugees with low levels of education in
Germany (66%), and refugees who were waiting for their decision in the asylum process in
Germany (66%). The findings largely persisted in the multivariate analyses, with few exceptions:
only applying probit regressions, gradually with increasing age, was it less likely that individuals
reported vgSRH (age group 18-24 [ref.]: b=0, up to age group 45-59 [oldest group]: b=-0.34).
Refugees still in the asylum process in Germany did not have any significant health disadvantages,
but those with a duration of the asylum process of 15 or more months were significantly more

likely to report vgSRH (b= 0.04; Figure 8).

Finally, PSM was applied for a comparative analysis to adjust for structural differences between the

refugee samples in Germany and Austria and to estimate less biased country differences in terms
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of health. The estimated ATE was 0.12, indicating that the average probability to report vgSRH

was 12% higher for refugees in Austria than in Germany (Table 5).

Table 5: Specifications and outcome (ATE) of PSM

Criterion Value

Matching variables Sex, nation, age group, partnership status, education
Maximum number of nearest neighbours 5

Caliper width 0.3

Number of matched individuals in Germany 506

Number of matched individuals in Austria 374

Mean bias 3.3

LR chi?

Rosenbaum’s bounds I

346.95 (p<0.001) before matching; 5.40 (p=0.979) after
matching
2.7 (p=0.031) — 2.8 (p=0.052)

Average Treatment Effect (95% CI)

0.12 (0.04; 0.20)

Source: IAB-BAMF-SOEP 2016/ReHIS.

63



Summary of the Studies

3 c Female [
S |
o RS Austtia
£ Iraq
< = *
§2 P | % Germany
295 Afghanistan J
A —E
—t
25-29 %
L
_ 30-34 "
&
] 3539 —
Eh el
L
—_—
=4 40-44 .
45-59 *
— *
Living with [ S —
partner ——
o) Not living _
G with partner —
8 5 . .
g & No information —_
E @U/ on partner — e
Widowed / Divorced / NA - *
5 z . Medium level %
£ 54 =
SHE B _—
E 2 High level .
= 4-6 months i
e
_é g 7-14 months }T
w
« Il
e < ——
g & 15 months and more %
5e . S S—
3 g Decision still open K
<}
I
"l‘ No information N
7 19-24 months —E
5 5 2 h ‘ !
.8 5-30 months ——
3 d 1- h ‘ ‘
4 i 31-36 months F
& : ‘
= 37 months and more i
T T T )
-1.0 -0.5 0.0 0.5 1.0

Average marginal effects

Figure 8: Results of probit regression: average marginal effects (and 95% CI) for vgSRH by country

Note: Average marginal effects based on probit regressions, adjusted for all covariates (with separate models for length
of asylum process and length of stay); asterisks denote significant within-country differences compared to the reference
group (Ref; p<0.05).

Source: IAB-BAMF-SOEP 2016/ReHIS; n= 2,854 (Germany), n=374 (Austria).

7.3.4 Discussion

The results of this study elucidated considerable variance in terms of health of refugees in Germany
and Austria. These were only to a small extent explained by traditional health determinants such as
structural differences between the refugee populations in Germany in Austria. From this, four
conclusions can be drawn. Firstly, established (predisposing) determinants of health, as derived

from non-migrant populations and other immigrant groups, also apply to the subgroup of refugees,
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which is in line with earlier findings [409, 410]. In particular, age and sex were relevant for health
differences, but, additionally, social determinants (e.g. the level of education and the partnership
situation) partly affect health. Secondly, refugee-specific characteristics, exemplified by the length
of stay and the length of the asylum process, were only of minor importance. This discrepancy with
carlies studies [411, 412] might be explained by petiod effects and/or country-specific effects.
Moreover, amongst refugees, further and more important pre-migration and post-migration
stressors have already been identified [240, 410]. However, due to missing (comparative)
information within the IAB-BAMF-SOEP 2016 and the ReHIS, these could not be adapted in this
study. Thirdly, refugees in Germany reported lower levels of health than counterparts in Austria,
which indicated that there are also health differences within supposedly homogenous immigrant
groups (in terms of migration period, countries of origin, and host countries). Derived from this,
this highlights, fourthly, that the conditions in the host country were an additional determinant of
health. The importance of access to healthcare for refugees, as shown in previous contributions
[21, 334], was the focus of this study. The finding that refugees in Germany, which offers restricted
access to refugees, reported worse health supported this assumption. However, unobserved and
subjacent mechanisms might be considered. These might act at the political, societal, or individual
level (e.g. in terms of integration measures, discrimination against minorities, predisposing

characteristics, or selection into one of the host countries).
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8.1

8. Summary of the Main Results and Reflection on the Hypotheses

Summary of the Main Results

In the middle-age groups (30 to 65 years), EGI had lower risks of long-standing illness than
NMG. This difference was mainly driven by health advantages of EGI women. Turkish
immigrants and NMG did not differ from each other.

The household composition was an important determinant of health for NMG and immigrants.
Differences were found 1) in terms of lower risks of long-standing illness amongst female EGI
in 1G-HH and those living without a partner, indicating a lower dependency on partnership and
parenthood amongst female EGI, and 2) in terms of increased risks amongst Turkish men in
2G-HH with three or more children, which might indicate economic and care strains.

Social determinants only partly explained health differences amongst NMG, EGI, and Turkish

immigrants regarding the migration-household-health nexus.

Adult prevalent non-caregiving EGI (i.e. non-caregiving at and at least one year prior to the first
observation) had greater physical health deterioration over time than NMG counterparts.
Caregiving was associated with health deterioration. The trajectory into (informal) caregiving
was more negatively health selected amongst EGI compared to NMG. Health deterioration of
currently caregiving EGI significantly exceeded that of NMG counterparts.

Social determinants explained only a small proportion of the health differences between EGI
and NMG, particularly between the (non-)caregiving groups. However, they partly suppressed
and mediated the interaction of caregiving status and migration background. Socioeconomic

characteristics made a larger contribution than family and household characteristics.

Refugees in Austria reported better SRH than counterparts in Germany. In both countries of
destination, refugees from Syria had better health than those from Iraq and Afghanistan.

Health policies towards (refugee) immigrants apparently contributed to health inequalities.
(Temporary) Access barriers, such as those which exist in Germany, were associated with health

disadvantages.
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o Social determinants characterised health outcomes of refugees. Besides an adverse age gradient,
health differences depending on sex and education were found. However, these characteristics
did not explain the country differences. The significant differences by country of origin
highlighted the additional and independent effect of predisposing characteristics on refugee

health.

8.2 Reflection on the Hypotheses

To approach the conclusions, the hypotheses are first reflected on and briefly discussed.

Hypothesis 1.1—LFamily segregation hypothesis: Living in one-generation households is accompanied by
lower levels of family ties and social, economic, and cultural resources and thus increases health
risks. The disadvantages of nonfamilial household structures are more pronounced amongst

immigrants.

This hypothesis can be confirmed. In line with previous studies, living in 1G-HH was associated
with significantly increased risks of poor health [378, 380]. Amongst those living alone, the risk of
long-standing illness was increased by 25 PP compared to individuals in 2G-HH with one or two
children, by 45 PP compared to those in 2G-HH with three or more children, and by 23 PP
compared to those in 3+G-HH (each p<0.005). People in 1G-HH and those in 2G-HH with
(grand-)parents did not differ in terms of health. These findings illustrate the relevance of social
support and familial connectedness on health [413, 414] but might also reflect positive health
selection into parenthood and the positive impact parenthood has on health-related behaviours
[413]. However, these effects largely applied similarly to NMG, EGI, and Turkish immigrants, and
the second part of the hypothesis must be mostly rejected. Only Turkish men in 2G-HH with three
or more children had significantly increased health risks compared to NMG counterparts, and
female EGI in 1G-HH were found to have significantly lower risks of long-standing illness than

NMG counterparts.

These unexpected findings might be explained by the duration of stay in Germany of the examined
immigrants. More than 90% of the analysed Turkish immigrants and more than 85% of the EGI

have been in Germany for more than 10 years, and more than 70% Turkish immigrants and 25%
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EGI more than 30 years. Other studies have highlighted that living arrangements of immigrants
are usually less traditional shortly after immigration but characterised by necessities and possibilities
(e.g. living together with fellow migrant relatives instead of the nuclear family or living alone) [415].
Derived from the stress theories and the disruption hypothesis, a short-term disruption and
reduction of family cohesion followed by a stabilisation of living arrangements appears to be
plausible. Cultural adaptation might contribute to the weakening of traditional family norms
amongst immigrants over time, and thus deviations have less of an adverse effect. Finally, the health
domain must be considered; earlier results have suggested that living in non-family households

increases the risk of depression in immigrants but not their general health status [416].

Hypothesis 1.2—Partner hypothesis: Living with a partner in the same household positively affects
health outcomes. The absence of a partner is more disadvantageous for immigrants than for

Germans without a migration background.

This hypothesis cannot be confirmed completely. Whilst there was evidence for both sexes of
health differences caused by the absence of a partner, the interaction effects according to migration
background and partnership status did not indicate increased health risks amongst immigrants who
lived without a partner in the same household. The opposite was found for female Aussiedler, who
had significantly better health outcomes when living with a partner. Further interaction effects were
not found. Thus, the partner effect applies largely independently of the migration history. This
might indicate that amongst the immigrants who have already lived in Germany for a long time,
social support is not only provided by partners. Moreover, amongst immigrants, living in a
partnership might also be linked to integration barriers. Whilst exogamous marriages and
intergroup relationships might favour social and cultural integration, endogamous partnerships,
which are most common amongst immigrants and very pronounced amongst Turkish immigrants
[417, 418], might reduce the extent of adaptation [419, 420]. Thus, living without a partner might
be associated with a need for and openness to (interethnic) networks, which positively affect health

outcomes [421].

A current study has also indicated that cohabitation is almost irrelevant in first-generation

immigrants but becomes more likely in second-generation (Turkish) immigrants [422]. Thus, living
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alone might be subject to a stigma but be chosen very deliberately in first-generation immigrants
and gain acceptance in the second generation. When interpreting these results, however, it must be
taken into account that the lack of a partner in the household itself (also amongst NMG) is
associated with higher risks of long-standing illness, but these are not even higher amongst
immigrants (with the reversed exception of EGI women). Furthermore, the lack of a partner
particularly affects psychological health amongst immigrants [423], which cannot be reflected by

analysing long-standing illness.

Hypothesis 1.3—Gender hypothesis: The impact of household characteristics on health outcomes is
strongly gendered, where women are more affected by household characteristics. Household-

related gender differences are more pronounced amongst persons with a migration background.

Referring to the gender-specific logistic regression models, a gender-gradient of the effect of
household characteristics was determined. Amongst women, health differences due to differences
in terms of the household composition, the partnership status, and the family status were more
pronounced than amongst men. However, again, differences related to the migration background
were not determined. Whilst the results suggest that the effects were very similar in women
regardless of the migration background, the effects in men were more (but largely not significantly)
divergent. These results might be driven by selection processes during migration, as part of which
healthier, more liberal, less religious, and more modern individuals decide to migrate. The
increasing integration associated with increasing length of stay and the acculturation of values of
second-generation migrants contributes to a reduction of gender inequalities depending on the

migration background [424—427].

Hypothesis 1.4—Social mediator hypothesis: Different initial social and socioeconomic settings explain

health differences by migration background, household composition, and gender.

The reflection on this hypothesis must be divided into two parts. On the one hand, health
differences according to differences in household composition were very robust and persisted even
adjusting for social- and socioeconomic variations. On the other hand, socioeconomic and social
differences strongly affected the health gradient amongst NMG, EGI, and Turkish immigrants.

Adjusting for structural differences, the initially severe health disadvantage of Turkish immigrants
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over NMG could no longer be proven, whereby in particular the education and occupation
differences moderated the association. The latter also applied when considering EGI, but a
suppression (amongst the whole group of EGI and the subgroup of EGI women) was shown to
the effect that significant health advantages of EGI over NMG were proven, once additionally
adjusting for lifestyle differences and contextual characteristics. The health disadvantages found
for individuals in pure migrant households (in respect to the health equality of pure non-migrant
households and mixed households) illustrate the compensating effect of brokering interethnic
social bridges for the integration and health of immigrants [428, 429]. This association was
particularly pronounced amongst women. Gender-related health differences were only determined
adjusting for socioeconomic differences; women had significantly lower risks of long-standing
illness. Both amongst women and amongst men, socioeconomic characteristics were significantly
associated with health differences, but these did not explain the association of household
composition and long-standing illness amongst men and women. Health disadvantages of those
living in 1G-HH over other household compositions (with the exception of women in 2G-HH
with [grand-]parents and men in 2G-HH with [grand-]parents or 3+G-HH) persisted even

adjusting for social and socioeconomic characteristics.

Hypothesis 2.1—Strains and coping hypothesis: Providing informal care negatively affects health

outcomes and is more detrimental to health amongst immigrants than amongst non-migrants.

This study confirmed the findings of earlier studies [397, 430] and proved the negative impact
caregiving has on physical health outcomes. Compared to non-caregivers, both individuals who
were caregivers in the past and individuals who were caregivers at the time of observation had
greater deterioration in terms of physical health over time. Social characteristics (i.e. family status
and household composition) and socioeconomic characteristics (i.e. education, employment status,
and household income and their changes over time) moderated and mediated this association. With
regard to differences according to migration background, partly different patterns of the caregiving-
health association of NMG and EGI were proven. Firstly (without adjusting for further
characteristics), greatest health deterioration was determined for currently caregiving EGI. The
extent of differences compared to NMG reduced when adjusting for socio-demographic

characteristics and health-related covariates but increased once adjusting for household
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characteristics and socioeconomic determinants. Significant differences were only apparent in the
full model, indicating a suppression effect with regard to the socioeconomic characteristics
amongst EGL. EGI who provided care at the time of the interview had significantly higher physical
health declines than EGI counterparts. Thus, migration background and caregiving act as two
mutually interacting and reinforcing dimensions of health inequalities. For the group of former
caregivers, no differences between NMG and EGI were found. Thus, the hypothesis cannot be

tully confirmed.

Hypothesis 2.2—Accumulation hypothesis: The interference and accumulation of health-, care-, and
migration-related disadvantages contribute to health disadvantages amongst caregiving immigrants

in the long term.

The results indicated that this hypothesis cannot be confirmed. Caregiving EGI partly had
disadvantages in terms of physical health. However, exceeding caregiving-related health
deterioration was not proved in the long term amongst EGI but only at the time of active caregiving.
Considering former caregivers, NMG and EGI did not significantly differ from each other.
However, selection effects into caregiving must be considered: EGI were slightly less likely to turn
into caregivers (6.9% amongst NMG, 6.0% amongst EGI), and, on average, EGI with lower levels
of physical health turned to caregiving. Considering the lower potential for downward change in
the time course, a scale attenuation effect in the form of a floor effect might have contributed to

the insignificance.

The additional caregiver disadvantages amongst currently caregiving EGI over NMG counterparts
might have been caused by lower utilisation of external and within-family organisational, financial,
and care-related support (analogous to healthcare services [306], [431]) and thus lower levels of
coping resources. The accumulation of disadvantages seemed to have less of a long-term effect but
more during a simultaneous occurrence. Thus, rethinking the life course approach (see section 4.4),
no generally different pathways of caregiving EGI and NMG could be demonstrated. It must be
taken into account that this study did not directly measure the care duration but the care status in

a biographically perspective. However, sensitivity analyses indicated increased health deterioration
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after long periods of care, especially many years after the turn to caregiving. Social determinants

only partially explain these differences.

Hypothesis 3.1—DPolicy hypothesis: Refugees in Germany have health disadvantages compared to

refugees in Austria due to access barriers to healthcare utilisation in the former.

The results confirmed the poorer health of Iraqi, Afghan, and Syrian refugees in Germany
compared to counterparts in Austria. The crude share of refugees reporting vgSRH was lower by
17 PP in Germany [72% (95%CI: 0.70; 0.73) vs. 89% (95%CI: 0.85; 0.92)]. It is noticeable that all
subgroups in Germany had lower shares of vgSRH on average than counterparts in Austria. This
gap remained in the PSM-matched sample. Applying PSM and adjusting for social, socio-
demographic, and additional migration-specific covariates, the difference decreased slightly but
persisted significantly; the probability of vgSRH amongst refugees in Germany was 12 PP lower.
Thus, basic social characteristics did not explain country differences. Although the underlying
mechanism of access barriers in Germany appears plausible [21], it could not clearly be verified.
Unobserved heterogeneity, period effects, unequal selection into the sample, and the use of
different instruments for data collection might have biased the results. Moreover, differences at the
societal and country levels (e.g. in terms of policies towards immigrants and refugee immigration)
and different societal perceptions of refugee immigration might be noted as these are associated
with additional burdens, strains, and stressors [432—434]. However, due to the presumably greater
health selection amongst refugees in Germany due to the geographical distance [435], and because
the survey in Germany took place sooner after immigration (considering the healthy migrant effect

and the salmon bias, see section 5.1), the policy effect might even have been underestimated.

Hypothesis 3.2—Transferability of determinants hypothesis: Traditional social determinants of health are

transferable to the group of refugees and apply to both refugees in Germany and Austria.

This hypothesis can be confirmed. Considering the unadjusted shares of vgSRH, both in Germany
and Austria, the results indicated a sex gradient, an age gradient, differences by partnership status,
and an education gradient. Men, younger refugees, and those with higher education levels were
most likely to report vgSRH, and those who were widowed, divorced, or did not answer this

question, especially respondents who were married but did not live together with their partner,
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reported lowest shares of vgSRH. In a multivariable view, these findings largely only held up for
refugees in Germany. There were very similar tendencies in Austria, which probably did not reach
statistical significance due to the small sample size. In contrast, presumed migration-specific
characteristics largely did not affect health outcomes and showed inconsistent results (e.g. lowest
levels of vgSRH were apparent for refugees in Germany with a long length of stay and for

counterparts in Austria with a short length of stay).

These findings might also point to an interaction amongst country of destination, (health) policies,
and pathways of integration. The differences amongst Afghan, Syrian, and Iraqi nationals
additionally indicated a dependency on origin. Thus, above all, traditional health determinants were

found to affect health differentials of refugees in the two countries of destination considered.
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9. Discussion, Implications, and Conclusions

The aim of this thesis was to obtain insights into the health of immigrants in Germany and to
evaluate the impact of social determinants. Applying established theoretical concepts such as the
SDH framework, several indicators of social inequality have been considered. In favour of distinct
analyses recognising the internal heterogeneity within the immigrant population, the three largest
immigrant groups in Germany were differentiated and partly compared to the non-migrant
population. Below, the findings are discussed in respect to their implications, strengths,

shortcomings, and additional research needs.
9.1 Strengths, Scientific Value, Shortcomings, and Limitations
9.1.1 Strengths and Scientific Value

The breadth of studies on the health of immigrants in Germany has thus far been limited and has

not been able to provide conclusive results (see section 5.3). Major weaknesses were the lack of

current findings based on current data

e inclusion of the migration background (including the non-migrant population)

¢ internal differentiation of the immigrant population

e longitudinal analyses of health changes

e broad analyses of underlying determinants taking into account theoretical models

e general health analyses

These deficits were addressed and partly remedied in the studies presented.

Analysing current and suitable data, it was possible to gain important insights into the present
situation of immigrants in Germany. High-quality data from official statistics and survey data have
been analysed within their scope of possibilities. By using four different data sources, it was possible
to analyse different health indicators as well as individual groups of immigrants. Established health
indicators have been used which measure general health and are usually less biased by cultural or
ethnic differences [436—439]. The health indicators rather reflected self-assessed health and health

limitations (with the exception of Study I). These indicators appeared to be advantageous as
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immigrants were reported to be less likely to consult physicians [330, 440], and thus objective health
indicators (e.g. based on medical diagnoses) might underestimate the burden of disease amongst
immigrants. Moreover, unlike mental health, physical health is strongly correlated with the risks of

disability, care need, and mortality [441], which are important parameters for public health.

Applying advanced statistical methods, it was possible to demonstrate health differences within the
immigrant population and in terms of different health indicators and that deeper dimensions are
linked to different health risks. A strength which should be emphasised is that all analyses integrated
characteristics at and beyond the individual level. Particularly by considering interaction effects, it
was possible to show health-promoting mechanisms in the context of migration in detail. It is
noticeable that the majority of the mechanisms apply independently of the migration background,
but additionally there are subtle differences depending on household characteristics, caregiving
histories, and (political) living circumstances. Each study was, to the best of my knowledge, the
first on its respective focus on immigrants in Germany. This exploratory character contributed to
the rejection of some hypotheses but helped to obtain important findings for theory, consecutive

research, and policy.

A particular strength of Study I was the large database, which allowed the differentiation of three
groups (NMG, EGI, and Turkish immigrants), gender stratification, and household-clustered
multilevel regression models. The identification of immigrants was based on the broad definition
of ‘persons with a migration background’ and covered first- and second-generation immigrants.
Due to the consideration of two diverging groups of persons with a migration background, it could
be proved that immigrant groups do not only differ structurally from one another but also with
regard to their pathogenesis. The analyses focussed on representative samples of the respective
population in Germany, and the choice of the health indicator of ‘long-standing illness’ allowed an
examination of the general state of health and health-related limitations beyond subjective health
assessment. The broad set of covariates included numerous determinants of health as derived from

the theoretical approaches and increased the reliability of the results.

Study II was one of the first to analyse the impact of informal caregiving on physical health for

immigrants and NMG in Germany. Physical health was already found to depend directly and
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indirectly on mental health [442], which studies on the effects of caregiving thus far usually
considered, and is usually more subject to exposures and mental health problems in the medium
and long terms. Especially in the longitudinal analysis of the comparably old populations of EGI
and NMG, and considering the temporal pathways postulated in established theories, this health

domain appeared to be under-researched and expedient.

Moreover, the longitudinal perspective allowed the display of the care history and trajectories over
time and enabled first conclusions about the individual and societal consequences of ageing
immigrant populations. The GEE were suitable for addressing intra-individual time series
problems (i.e. within-person clustered data due to repeated observations) and provided robust
results (even in the case of misspecification). Analysing first- and second-generation EGI in
comparative perspective to NMG and adjusting for crucial determinants of health inequalities

enabled the identification of less biased and more specific migration effects on health outcomes.

In Study III, the assumptions about the health disadvantages of refugee immigrants due to
healthcare access barriers [21, 408] were applied to a cross-country comparison. We succeeded in
taking the macro level, which was often neglected due to the lack of harmonised international data,
into account in the analysis of health differences. For this purpose, the analyses were based on one
of the current immigrant groups and the most current possible data. The selected methods made
it possible to compare the populations and to quantify the country effect. As one of the first studies,
we examined the group of newly arrived refugees, whereby, on the basis of nationality, three groups
of origin could be differentiated. This consideration allows a detailed look at the group with
supposedly similar flight and migration motivations and experiences, as well as immigration

conditions, and illuminates that these characteristics precisely do not have an identical effect.

In the sense of the theoretical positions and the model provided by Zimmerman et al. [13], the
findings provide important insights into the (pre-migration) dimensions of health differences in
immigrants. Although the set of covariates was small in favour of the country comparison, the
findings illustrate subgroups with particularly increased health risks (e.g. women) within the

vulnerable immigrant group of refugees.
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9.1.2 Shortcomings and Limitations

In addition to the strengths mentioned, several weaknesses emerged in the analysis. The limitations
might explain partly contrary results and unexplained variations by migration background and with

the main explanatory variables.

Firstly, problems related to the consideration of the migration background appear in culturally
shaped self-selection into (voluntary) survey participation and panel attrition, and thus there is a
lack of representativeness [443—445]. Linguistic problems, a lack of a current sampling frame, and
the culturally diverse perception of surveys contribute to a smaller and selected coverage of
immigrants, particularly of refugees [446—448]. Moreover, self-selection applies depending on
health status [443] and most of the central variables (e.g. disability/care need [444], household
structure [446]). A mutual reinforcement of the self-selection mechanisms as well as higher rates
of participation of healthy and young persons, particularly more integrated immigrants and those
with better language abilities, might be assumed. This might be associated with an underestimation
of the burden of disease amongst immigrants and group differences between immigrants.
Additionally, health evaluation varies across cultures and depending on cultural distance [449—451].
Thus, the assessment of immigrants from more distant cultures (in this thesis, refugees and Turkish
immigrants) may be too poor. Presumably, the covariates included in the analyses cannot fully

adjust for a potential bias.

Secondly, data restrictions include the availability of information and the inclusion of covariates.
Considering the complex interplay of pathways into illness on the individual level, which are
additionally altered and mediated by the migration background itself and further factors at the
individual, meso, and macro levels, the choice and thoroughness of covariates might be noted. It
was based on theory and empirical findings, but to avoid over-adjustment and multicollinearity,
and due to limited information provided in the datasets, only a limited set was integrated in each
study. Consequently, it was not possible to comprehensively map complex theoretical models such
as the SDH model, to account for the complex characteristics associated with a migration
background, and to apply further levels of stratification. One largely neglected level was the

characteristics of and conditions in the context of origin, which appears important considering life
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course approaches, and are essential criteria within the theories of social exclusion and
intersectionality. Moreover, the selected health indicators must be discussed with regard to their
limited informative value. The predominantly subjective health measures do not enable a
demonstration of specific health needs amongst immigrants but only derive determinants of

general health.

Thirdly, whilst internal differentiation of the immigrant population has been applied with regard to
origin and legal status, further criteria of differentiation (e.g. migrant generation, specific

immigration period, length of stay) had largely to be neglected due to data restrictions.

Fourthly, the cross-sectional design of Studies I and III did not enable the depiction of life courses
o trajectories and is associated with limitations to determine causality (the latter is also true for
Study II due to missing confounders). Additionally, the double truncation and censoring of the
data is particularly problematic when analysing immigrants since certain vulnerable phases (e.g.
shortly after immigration) are not recorded. Methods and adaptation strategies to deal with this

data restriction were not applied.

Fifthly, the results relate primarily to contemporary Germany, whereas a transfer to other (temporal,
regional) contexts would have to be verified. As described above and as found in the studies, health
differences amongst immigrants are shaped by circumstances prior to, during, and after
immigration. Thus, different associations might be found to other countries of destination,

immigrant groups, and points in time.

Finally, specific limitations of the three studies must be mentioned. To begin, Study I was based
on rather old data. At the start of the study, the Microcensus data of 2005 and 2009 were amongst
the first published data enabling the differentiation of the migration background. However, in the
meantime, they have been supplemented by more recent data. Furthermore, the health indicator
of long-standing illness might be problematic in that it was not defined within the questionnaire,
was more relevant for the working population, and was characterised by comparably high non-
response. In the context of the migration background, these problems might be associated with
systematic bias. Lastly, the restriction to private households within the Microcensus could have led

to an underestimation of the burden of disease, and the heterogeneity of the 1G-HH examined
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(this group includes distinct groups, e.g. singles, couples without children, or persons in living
communities) might be imprecise. However, these limitations are less likely to explain or bias the

main associations.

In Study II, the inclusion criteria, the lack of age selection, and missing information on the care
circumstances must be highlighted as limitations. Within the GSOEP, information on (informal)
care was integrated, but important additional information (e.g. the utilisation of care services or
attendance allowance) and characteristics of the care recipient were not provided. Moreover,
information beyond the household and subjective characteristics such as the perceived burden of
care or the motive to provide care were not covered. These characteristics might both differ by
migration background and have an impact on the effects of care on health. In contrast, an age
selection for the analyses was dismissed due to the age structure of EGI and the number of cases.
However, this might be associated with a heterogeneity of care arrangements (e.g. with regard to
the intergenerational relationship or problems of reconciliation amongst family, work, and care).
Moreover, the baseline selection of non-caregivers excluded long-term caregivers, whilst, due to
left censoring, individuals who provided care in the past may not have been excluded, and the care

history might have been assessed incorrectly.

The main problems in Study III lie in the representativeness and the conceivable unobserved
heterogeneity. Whilst the IAB-BAMF SOEP Survey of Refugees 2016 was based on a random
sample [345], the ReHIS data were based on a survey in initial reception centres [348]. Thus, it
must be assumed that the latter are not fully representative for the group of refugees in Austria.
Although statistical adjustment and PSM were applied to counteract this limitation, the
generalisability of the results must be questioned. Furthermore, unobserved heterogeneity across
the samples and across the countries might have biased the results. Above all, it might be discussed
to what extent these could have biased the main findings (i.e. the country difference). Finally, the
temporal gap of two years between the surveys might be associated with period effects. Accordingly,

the determined country differences might also be attributed to the course of time.

9.2 Implications for Theory, Research, and Policy

Based on these findings, implications for theory, research, and politics may be derived.
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9.2.1 Implications for Theory

Although the majority of theoretical approaches (see section 4) were not direct subjects of this
thesis, several conclusions can be drawn regarding them. To begin, due to a lack of information on
the health status of the immigrants shortly after migration and the lack of a comparison with the
population in the respective countries of origin, the health transition assumption could not be
tested. However, considering the synthetic cohorts of immigrants (based on the length of stay) as
in Studies I and III, there is evidence of health deterioration amongst immigrants over time.
Whether these results are actually driven by the transition between health regimes or selection

effects according to the healthy migrant effect or ageing processes cannot be verified.

Also with regard to stress theories, information on the migration phase and shortly afterwards is
missing, but the detected medium- and long-term health deterioration of immigrants indicates
disadvantages which might be related to migration-related stressors. This assumption is supported
by the identified increased health risks of Turkish immigrants (over NMG and EGI; Study 1), for
whom migration is associated with greater stressful life changes due to cultural, religious, and
linguistic distance. Moreover, the greater health deterioration of EGI over time (Study II) might

indicate a direct stress-related migration effect.

Another theoretical approach to provide explanations is the disruption and adaptation hypothesis,
which is confirmed by the findings regarding household characteristics. Both being married but
living apart from the partner (Study III) and living in 1G-HH (Study I) were associated with lower
levels of health amongst immigrants, which indicates the importance of familial and social
disruption, even beyond the initial phase after immigration. However, sensitivity analyses
conducted for Study III showed high rates of vgSRH amongst refugee immigrants (which exceeded
the age-adjusted rates of NMG) and contradicted the assumption of disruptive effects. Although
the long-term health disadvantages of immigrants suggest a rejection of the adaptation hypothesis,
the positive effects of social adaptation cannot be ruled out beyond doubt. However, it should be
considered that 1) adaptation processes might have taken place but were suppressed by other

changes/deteriorations (e.g. in terms of social or economic downward mobility, matginalisation,
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or isolation), and 2) the adaptation hypothesis is generally in contradiction to the health transition

theory or the healthy migrant effect.

A review of the life course approach was not part of this thesis and proves to be difficult due to a
lack of information on the life course of immigrants in the used survey data, especially on the
circumstances prior to and during migration. Considering the integration of several dimensions of
inequalities in the performed analyses, which largely proved to have an explanatory contribution to
health differences between NMG and immigrants, there is evidence of the accumulation

assumption. Further concepts, in terms of timing effects or resilience, were not testable.

Similarly, the SDH model could not be fully applied and tested. However, determinants of any
dimension/layer could be proved. The individual core characteristics (age, sex, origin), lifestyle
characteristics (caregiving [Study II], smoking habits, BMI [Study I]), household characteristics
(Studies I, II, and III), living and working conditions (largely measured by socioeconomic status or
education [Studies I, II, and III] but also by living arrangements [Study 1I]), and general conditions
(health policies [Study III]) each affect health outcomes. Demographic characteristics as well as
living and working conditions had the greatest impact on health and health differences and had

very similar effects for NMG and immigrants.

Finally, the frameworks of social exclusion and intersectionality were not empirically tested within
this thesis due to the lack of data, but they provide important approaches to understand the
essential role of socioeconomic status and social characteristics for the migration-health
relationship. In addition, they deliver further explanations for the remaining health differences.
Taking into account the determinants integrated into the analyses and the identified interaction
effects, an explanation about the pooling and reinforcement of adverse effects appears plausible.
Moreover, subjective perceptions of and individually diverse reactions to discrimination and
exclusion, as well as hidden mechanisms and interplays, could justify that not all differences are

quantifiable and qualifiable.

Thus, the results within this thesis yield information on the validity of (parts of) theoretical
frameworks, and the theories proved (partially) suitable to provide approaches for health

differences amongst immigrant groups as well as between immigrants and NMG. However, they
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are unable to depict the broad causal relationship between migration and health. Whilst
demographic models largely lack subjective experiences in terms of discrimination, as well as
characteristics of (perceived or manifested) institutional and social exclusion, the sociological
approaches partly lack concrete, personal determinants of health and struggle to explain general

mechanisms.

9.2.2 Implications for Research

The findings of the three studies stated a high impact of economic and social factors on health
inequalities. It should be an endeavour of future research to gain insights into the underlying
pathways, temporal courses, and mechanisms of the pathogenesis of health problems in order to

identify vulnerable phases and vulnerable groups.

Special focus should be placed on the interplay of pre-, during, and post-migration characteristics
and circumstances because only the holistic perspective allows researchers to derive interventions
and to establish favourable conditions for current and future immigrant groups. The results suggest
that post-migration factors make a significant contribution but cannot explain all health differences.
A stronger integration of the theoretical approaches has so far been neglected in many studies but
might provide information on possible dimensions of health inequalities. To the best of my
knowledge, little consideration was given to determinants at the meso and macro levels (i.e. the
outer layers postulated in the SDH model). The three studies presented highlight the value of these
but also recognise the importance of individual characteristics. Moreover, additional levels of
stratification should be integrated. Besides sex, which is a central dimension of health inequalities
[38] and was proven to be associated with partially differentiating mechanisms in the pathogenesis
of illness in Study I, these might include age, country of origin, length of stay in Germany,
educational levels, the extent of integration, and/or perceived levels of discrimination. Similatly,

regional analyses might help to map further inequalities [108].

Studies I and II raise the question of why there are migration-related health differences in
household composition and caregiving. The presented interpretation about normative reasons and
the accumulation of disadvantageous circumstances appears plausible but should be verified. To

do so, it would be necessary to integrate suitable measurements for subjective values and to analyse
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underlying motivations in more detail. Similarly, the conclusions of Study III remain speculative,
and research should aim to understand country differences more precisely. Particularly, the
comparison of countries enables researchers to explore possible interventions (also beyond political

regulations).

The current state of research on immigrants in Germany often remains superficial by conducting
descriptive or bivariate analyses. These might contribute to a misspecification of pathogens
amongst immigrants or (depending on the outcome considered) to an under- or overestimation of
the burden of disease. As the analyses within this thesis highlight, health inequalities in the context
of immigration are often nuanced and only become clear in the interaction of factors. Moreover,
the health outcomes considered in previous studies were not very diverse as, for refugees, there
were mainly studies on infectious diseases or mental health. In contrast, objective medical

indicators were less culturally sensitive and might enable the determination of pathways to illness.

Furthermore, an essential criterion to enable detailed analyses and conclusions lies in the
improvement of available data. There is an urgent need for more up-to-date data including
information on migration background, health, and further determinants. Thus far, available data
only allow limited representation of the heterogeneity of the population in Germany as well as the
complexity of the concept of health. Considering theories and the current state of research,
longitudinal data would be particularly desirable to better model time dependencies. These should
also include small subgroups such as female refugees, older immigrants, or immigrants from

countries of origin which are numerically less represented.

Finally, the findings presented should be verified in further counttries, for other (immigrant) groups,

and with different health indicators.

9.2.3 Implications for Policy

As the results of this thesis demonstrate, immigrants are not per se vulnerable in terms of health.
However, there are group-specific risk factors and health concerns. There were only minor
differences between EGI and NMG, but there were indications of additional health challenges

within the group of ageing EGI. Greater differences have been determined for Turkish immigrants,
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and it must be questioned to what extent socioeconomic disadvantages and social circumstances
will affect their health in the long term and in the course of ageing. For the group of refugees, no
conclusive picture can yet be drawn, but the analyses emphasise the (structural and health-related)
heterogeneity within this group. Above all, a need to promote the health of older immigrants,
women and girls, and refugees, particularly from certain countries of origin, can be derived.

Therefore, these groups should be the focus of preventive measures and interventions.

The analyses showed moderate differences between immigrants and the non-migrant population
for the selected health indicators. Although the recognition of the health vulnerability of
immigrants has already been known for a long time [17, 452], measures to reduce these inequalities
are still available to a limited extent only. As demonstrated, social and socioeconomic determinants,
and thus modifiable characteristics which are partly shaped by policies, strongly affect health
outcomes amongst immigrants. However, that differences amongst immigrants and compared to
the non-migrant population decrease once adjusting for structural differences veils the rather
hypothetical and ideal-typical convergence in terms of educational and occupational attainment.
Within the German educational system, access opportunities are unequal and require German-
language abilities in order to remain viable [453—455]. Thus, measures to reduce structural and
institutional discrimination and to enhance the economic and social integration might improve
health chances for immigrants. These might include access to the labour market, secure working
conditions, language courses, or inclusive educational and retraining policies. The example of EGI
points to the positive association of social inclusion and health opportunities and the subordinate

importance of the migration background.

Study III and earlier findings further showed the relevance of health knowledge, utilisation of
medical services and prevention measures, access barriers, and lifestyle on health outcomes.
Awareness-raising and involvement of immigrants could thus prevent illness but also long-term
health risks, which are becoming increasingly important considering the ageing immigrant
population. Culturally sensitive offers and linguistic aids which take the diverse population into
account appear to be particularly necessary in this context. These do not necessarily have to take
place in Germany but might also be offered online by people in the country of origin [456]. As
Study II highlighted, interventions and offers should go beyond pure healthcare and include offers
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for counselling, informing, and applying for extended benefits and support with regard to care
allowance or benefits. Here it seems important to accompany vulnerable phases, such as the

transition into caregiving.

The demographic component of immigration (i.e. the increasing population diversity) and the
ageing of immigrants are also linked to special and novel challenges for health policy. In the years
and decades to come, many immigrants will reach retirement, as well as disease-prone and care-
dependent ages, which might be associated with new kinds of (medical and care-related) healthcare
requirements. The cultural diversity might contribute to the fact that previously ‘common’ needs,
with regard to care provision, will be less required, and, on the other hand, a different spectrum of

diseases and medical care needs will become more common.

Moreover, another aspect relates to the perception and visibility of immigrants in Germany. After
along period of negation of Germany as a country of immigration, the recognition of the existence
and importance of immigrants in the society might lead to a greater social and political opening
and consideration of immigrants and their needs. This might contribute to social and
socioeconomic improvements for the immigrant population and reduce cultural, linguistic, and

religious barriers.

Finally, although immigrant groups themselves, their situation, and determinants of health are only
comparable across countries to a limited extent (see chapter 2 and 3), the results also provide
important insights into an international context. First, the mere process of migration, as well as
being an immigrant, is linked to positive and negative short-term and long-term health differences.
Legally aligned, culturally and phenotypically similar immigrant groups, and groups which are/were
not temporarily marginalised face fewer disadvantages. The findings on refugees in Germany and
Austria (Study III) might therefore presumably also be transferred to other recent refugees (from
similar countries) immigrating in Central, Western, and Northern European countries or Northern
American countries and labour migrants with precarious living and working conditions, such as
those in Qatar. The findings on Turkish immigrants might similarly represent mechanisms for
further groups of (European) labour migrants (and their descendants) in European countries, such

as immigrants from Turkey or the former Yugoslavia in Austria or Italian immigrants in Switzerland.
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Transferability of the findings on EGI might be assumed for educational migrants in industrialised
countries, holders of a green card in the United States or an EU blue card, or family migrants of
established and integrated immigrants. In contrast, no clear congruence is assumed for immigrants
of former (European) colonies, such as Indian immigrants in the United Kingdom and Senegalese,
Moroccan, or Central African immigrants in France. Although these are subject to (partly) better
legal inclusion, similar to EGI in Germany, they supposedly are faced with lower levels of social

inclusion due to social marginalisation.

9.3 Future Research Directions and Prospects

From the limitations (see section 9.1.2), the implications (see section 9.2), and current demographic

and global developments, future research directions and prospects may be deduced.

First, the lack of comprehensive high-quality data, which include information on the migration
background, has long been recognised, and a greater involvement of persons with a migration
background in epidemiological studies and health reporting has been called for [94, 106]. Recent
large-scale studies in Germany partly address this demand and provide new analytical potential.
The Family Research and Demographic Analyses (FReDA), launched in 2021, covers information
on migration biographies and health. The panel surveys will be conducted twice a year over a period
of ten years and implement the Generations and Gender Survey every three years as well as the
Panel Analysis of Intimate Relationships and Family Dynamics (pairfam) [457]. This database
enables trend analyses and panel analyses, life course approaches, and international comparisons
of the middle-aged population. Moreover, the German National Cohort started in 2014 as a panel
of about 200,000 individuals and included a large set of health indicators and characteristics to
identify the migration background of the respondents [458]. This dataset will enable in-depth
longitudinal analyses of health determinants and health differences amongst immigrant groups and

compared to the non-migrant population.

Second, a shift or expansion of the level of consideration and comparison of the immigrant group
appears expedient. By comparing similar immigrant groups with regard to their origin or across

countries of destination and by comparing immigrants, stayers (in their countries of origin), and
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return migrants, important knowledge may be gained about the impact of initial conditions,

migration itself, and host-country-specific conditions [161, 459, 460].

Third, future research should focus on gender differences, which were identified as key dimensions
of health inequalities both in this thesis and earlier studies [38]. Since ‘women are the keepers of
the culture’ [461, 462], they presumably are more affected by the stressors associated with migration,
need longer amounts of time for assimilation processes, and thus may be exposed to greater health
risks. The gender perspective should also include specific diseases, which might enable more
detailed analyses of causal pathways and underlying determinants. Discussing the example of
increased risks of diabetes amongst immigrants in Germany [290, 304] or the gender gap in
morbidity and mortality [121, 463], the importance of health-related lifestyle on health differences
becomes clear. However, little is known about the interplay of social determinants, socioeconomic

status, migration background, gender, and lifestyle and their impact on health outcomes, resulting

in a lack of practical and quickly implementable recommendations and interventions.

Fourth, taking into account the demographic composition of the immigrants already living in
Germany, it will becoming increasingly important for research to understand processes of
(unhealthy) ageing amongst immigrants, long-term temporal pathways, and generational transitions.
Important questions will also include to what extent processes of selective remigration affect the
immigrant population in Germany and how the care of the remaining population with a migration
background can be ensured. Applying the assumption of the healthy migrant effect, an increase of
the burden of disease amongst immigrants could soon be assumed, whilst other theories such as
the salmon bias do not support this expectation. Health monitoring and population analyses should

address this issue.

Finally, new immigrant groups are likely to emerge as the focus of research. Whilst immigration of
EGI and Turkish (labour and family) immigrants has lessened over the last years, immigration from
other countries of origin and immigrant groups has increased [62]. In 2020, immigrants from
Romania were the largest group, and most applications for asylum were filed by people from
Nigeria and Somalia [62]. Additionally, depending on the results of the EU membership

negotiations with Montenegro, Serbia, and Turkey, and the EU applicant countries Albania and
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North Macedonia, the right of free movement might be associated with novel immigrant inflows.
New relevant groups might also include family immigrants following the refugee migration and, in

response to political circumstances and civil wars, refugees from Ethiopia and Afghanistan.

9.4 Conclusion

The results of this thesis have underscored that health outcomes in Germany are affected by
migration background and underlie a close nexus of individual, origin-related, migration-related,
and household characteristics as well as socioeconomic, social, and political circumstances. The
origin from regions with disadvantageous starting conditions (which in some cases also represented
the cause of migration) and the need to cope with the experiences of the migration process and to
undergo the phase of integration in a country which is at least partially culturally different affect
health and are predominantly associated with health disadvantages. Socioeconomic, social, and legal
disadvantages exacerbate these, whilst other individual characteristics and household-related

characteristics can have both protective and jeopardising effects.

However, these characteristics cannot fully explain health differences within the immigrant
population and compared to the non-migrant population. The differences shown between EGI
and Turkish immigrants, as well as the worse situation of refugees in Germany compared to those
in Austria, additionally indicate that some immigrant groups have better opportunities to be
included in terms of social structures, policy frameworks, and/or health-promoting measutes.

Moreover, ageing immigrants as well as those in vulnerable phases face increased health risks.

Consequently, from a demographic perspective, in the medium and long terms, immigration is not
a solution for natural demographic changes and can neither compensate for the demand for labour
nor counteract demographic ageing. Instead, the increasing diversity of the population combined
with the ageing of the immigrant population itself creates a burden with regard to health diversity,
health needs, and care need. The results of this thesis help to better understand these needs, and
together with findings from earlier studies, they allow an optimistic perspective that the health
differences of immigrants in Germany are moderate and might partly be reduced or even prevented

by modifiable characteristics and conditions at the individual, societal, and political levels.
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The Contextual and Household
Contribution to Individual Health

Status in Germany: What Is the Role
of Gender and Migration Background?

Daniela Georges, Daniel Kreft and Gabriele Doblhammer

Introduction

As early as 1997 George Engel postulated the need to consider the multidimen-
sionality of health in the contextual perspective on health, illness, and health care
(Engel 1977), yet the meso-structural level of health is often neglected in research.
The meso-level is located between state and individual actors and it describes
influences of the direct environment, such as families and households. Theoretical
approaches and empirical findings highlight that these characteristics are also
important determinants of individual health.

It is well known that different types of households result in different morbidity
and mortality risks (for a detailed overview, see Hank and Steinbach in this vol-
ume). Although, across the smdies various indicators are used to reflect the
household structure (usually marital status is taken into account, together with the
life form, e.g. family structure, parenthood, presence and number of children,
partnership status, cohabitation), this finding applies largely independent (Schneider
et al. 2014). Our approach is to map this multidimensionality of living amrangements
by examining several indicators together.
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Today private households and families are experiencing a differentiation and
pluralisation, wherein the non-family sector (childless couples, living alone, living
apart together) is growing and the family sector (couples with children, single
parents) is shrinking (Meyer 2006). Meanwhile, in Germany less than half the
population lives in a family, that is, with children. The proportion of households
with at least three members has been declining for many years (1991: 35.6%. 2014:
24.89%), while 1-person and 2-person households are increasing. As a result, the
average household size shrank from 2.27 in 1991 to 2.01 in 2014 (Statistisches
Bundesamt 2015a). Life forms such as cohabitation, single parents, living alone, or
childless couples do not completely repress the traditional family (married couples
with children), but they are becoming increasingly common. We will analyze
whether this development is accompanied by increasing health inequalities.

Gender is still a central determinant of health and health inequalities {Oksuzyan
et al. 2014; Verbrugge 1989; see Oksuzyan et al. in this volume). Men and women
show—at least partly—different mechanisms of health and illness, and they are
vulnerable to different diseases (Denton et al. 2004). These differences are also
apparent in the context of households and may even be exacerbated by household
effects. Within households, social roles and gender morms are produced and
reproduced. and usually the set of roles is different for men and women. To what
extent this attribution of roles really has an effect on health and well-being, though,
depends on the specific composition of the household, the type, strength and
direction of relations, and other factors (Mcllvane et al. 2007; Lowenstein et al.
2007), and is subject of our investigation.

Against the background of increasing global migration flows (Willekens 2015),
the importance of the migration background as a determinant of (health) inequalities
is increasing. Today. more than 200 million persons are living outside their country
of birth, i.e. they migrated to another country (Willekens 2015). This raises a new
cultural diversity within populations, which affects the health situation and demo-
graphic characteristics in the countries involved (both in the country of origin as
well as in the host country) (Kohls 2012},

Germany has been an immigration country since World War 11 and is charac-
terized by a large number of people with a migration background: About 20%
(16.4 million) of the population in Germany has a migration background
(Statistisches Bundesamt 2015a).' The largest groups among them are the Turks,
who were recruited in the 1960s and 1970s as guest workers, and their descendants,
and the Aussiedler.” who immigrated afier the collapse of the Soviet Union
{Statistisches Bundesamt 2015a). These two groups not only differ imore or less;
see Section “Why Investizate the Health of Migrants and Distinguish Between

l"h-'ligmli.t:rn background™ includes all people who immigrated to Germany themselves or are
descendants of persons who immigrated 1w Germany (Statistisches Bundesamt 2015hb).

>This terms refers to foreign-bom persons who hold German citizenship which was not acguired
by an act of naturalization, who moved o Germany after 1949 [definition based on Statistisches
Bundesamt (2011)].

110



Original Publications

The Contextual and Household Contnbution to Individual Health .. 195

Different Migration Backgrounds?") from the German host society, but also among
themselves. In a health context it can be shown that Turks have increased risks of
mfectious diseases (Mevhauser and Rarum 2008) and lower mental health
(Milewski and Doblhammer 2015). By implication, Turkish migrants have disad-
vantages in healthy life expectancy relative to the German population; especially
Turkish women show great disadvantages in life expectancy and healthy life
expectancy compared to German women (Camnein et al. 2015). Aussiedler have
higher rates of non-natural deaths but lower overall mortality than native Germans
(Becher et al. 2007). While it is less common for Aussiedler to have severe dis-
eases, they do suffer more frequently from mental dizorders (Becher et al. 2007;
Knipper and Bilgin 2009). At the household level, we find that the size and
structure of a household depends on the migration background. where households
of migrants are more frequently familial, larger, and have more children (Friedrich
2008; Worbs et al. 2013; Wittig et al. 2004; Woellert and Klingholz 2014). Both the
household structure and health are therefore subject to a cultural imprint. Against
the backdrop that once young migrants also age and are cumently reaching ages
associated with increasing health risks, the necessity to scrutinize integration and
health inequalities in the context of migration background arises.

The direction and intensity of these connections have yet not been examined for
Germany. We try to close this gap by analyzing the effects of household structure,
namely the generational structure, on individual health. Due to the expected dif-
ferences between men and women and between different migration backgrounds
mentioned, we contextualize this by gender and migration background. Our main
research questions are therefore: What is the influence of the household on health?
What are the differences between men and women and which of these depend on
the migration background? In addition. we conduct a mediator and moderator
analysis to answer these questions: What is the impact of economic resources on the
household effects? What influence do different characteristics of the household
structure have on health in the context of migration background? The results can
contribute to a better understanding of meso-level influences on health. They allow
us to estimate the impact of changes in the family sector and contribute to a better
understanding of health inequalities among migrants. Additionally, they can help
identify vulnerable groups and exploit intervention as well as prevention measures
in the German case.

Theoretical Perspectives and Findings
Health as an Outcome of Household Production

As George Engel’s biopsychosocial model illustrates, illness and health cannot be
understood as only individual characteristics, but rather they must be explored in a
multilevel context (Engel 1977). This is why it is not effective to consider only
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Fig. 1 Multidimensionality of health factors and health outcomes

effects on the individual level; a consideration of other contexts is also required
when investigating determinants of health. In addition to individual characteristics,
it is necessary to include families and other social organisations as well as
healthcare facilities and health policy in order to gain a holistic understanding of
health and disease (Holmes et al. 2008). Health outcomes are the result of factors at
different levels, as we illustrate in Fig. 1.

Because they yield daily influences, households represent a crucial determinant of
health. They set resources and demands and represent a special form of social net-
works, which are characterised by emotional ties, a specific role allocation, and
permanent exchange relations. As a result, household members have similar
resources and needs, and thus they show similar health outcomes (Hughes and Waite
2002; Berman et al. 1994). Currently, investigating the household as a determinant of
health disparities appears to be particularly exciting, because households, household
types, and household structures are becoming increasingly diverse. With increasing
life expectancy. intergenerational relationships can last much longer, resulting in new
{generational and familial) relationship potentials, e.g. long-term relations between
grandparents and their grandchildren and multigenerational households” (Arrinz
Becker and Steinbach 2012). These supposedly positive developments might even so
be problematic: particularly the middle ages are in a “sandwich position™ between
their children and their parents, and are therefore faced with both a double burden as
well as competing social role attributions (Mcllvane et al. 2007).

In addition to this (partially) unequal distribution of roles, households fulfil the
function as an instance of socialisation. They impart values, norms, duties and
behaviour patterns, which are also reflected in health aspects. Within households
and families, all members are producers of their own and the other members” health
{Jacobson 2000}, and as a result of exchange relationships, health knowledge is
shared, health behaviours are adopted, and a similar perception of health is con-
figured (Jacobson 2000; Settertobulte and Palentien 1996).

*Despite the new potential, multigenerational households are rather atypical and tend to be less

important; e.g. in Germany the proportion of all households with three or more generations
dechined from 1.2% in 1991 to 0.4% in 2002 (Hammes 2003).
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One of the first conceptual frameworks, developed for the connection between
households and health outcomes, is the Household Production of Health (HHFH)
approach. The HHPH implies that households are the locus of health production, as
they strive to maintain or restore their members” health. In a dynamic process,
within households, internal resources (e.g. knowledge about health, health-related
behaviours) are linked to extermal resources (e.g. information, resources, health
services), so there is an allocation and adaption of health care strategies. This
combination makes households more efficient than individuals and allows
short-term responses and interventions, which have a quicker impact than contex-
tual effects. Because health behaviour within a household is thus influenced by both
the household itself and external factors, it can be assumed that different households
and different types of households react differently given identical conditions, and
that they would thus show different health outcomes (Berman et al. 1994).
Economic theories, such as the approach of the New Household economics (WHE),
expand the HHPH approach through economic aspects. This approach posits that
the objectives of households are utility maximization and satisfaction, whereby
health outcomes represent one possible source of satisfaction, which competes with
other outcomes. Households are assumed to know how to produce health and strive
to achieve a maximum of outcomes using available resources. The consideration,
which and how many resources are used for which outcome, is a dynamic process.
On the one hand, different combinations can result in the same outcomes, and on
the other hand, similarly available resources do not necessarily result in equal
outcomes (Berman et al. 1994). According to the NHE, health is subject to a large
variance and depends heavily on intra-household choices. Statistical multilevel
models are suitable and necessary to regard this variance when one investigates the
effects of household and individual characteristics (DiPrete and Forristal 1994).

Findings consequently indicate that different types of households and living
arrangements are linked to differences in health. In research, the aspect of the
household is usually displayed by family demographic parameters, such as marital
status (Hoghes and Waite 2009). Being married is positively associated with good
health outcomes (Joung et al. 1994; Schneider et al. 2014; Williams and Umberson
2004). This protective effect of marrage is largely explained by a better economic
position and higher social support, but may as well—at least partially—be driven by
differences in living arrangements. It has to be assumed that the living arrangements
have an additional, but separate effect on health outcomes (Joung et al. 1994). While
living alone is associated with health risks (Manderbacka et al. 2014; Cramer 1993),
both partnership and parenthood are protective factors for health (Helbig et al. 2006
Koskinen et al. 2007; Zunzunegui et al. 2001; Kravdal et al. 2012).

According to Ferrer et al. (2005), the magnitude of household influences on
health differences itself is dependent on the household composition. For married
people without children, this effect of household and family is very pronounced; in
this group, 225 of health differences are explained by the family-level effect (Ferrer
et al. 2005). Scons and Kalmijn (2009) examined health differences between
marriage and cohabitation and found that this effect 1s explained by the level of
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institutionalization of cohabitation: In countries where the proportion of cohabitants
is higher, the difference is smaller than in countries with a low proportion (Soons
and Kalmijn 2009). With regard to the household composition, in Finland it was
found that for those living alone, lone parents and cohabitants have a higher
amenable mortality, which is atributed to economic disadvantages (Manderbacka
et al. 2014). Mecllvane et al. (2007) performed an analysis of the impact of the
generational composition on self-rated health and found that single parents show
low self-rated health. In contrast, living with parents has positive effects and may
compensate for other, otherwise unfavourable characteristics, such as a low level of
education or being unmarried (Mcllvane et al. 2007). A longitudinal analysis of the
relationship between living amangement and different health outcomes was carried
out by Hughes and Waite (2002). They state health variances across different living
arrangements, where members of married couples living alone or with children
show the best health and single mothers have the greatest health disadvantages
{Hughes and Waite 2002).

To summarize, the household has a double significance in the production of
health. On the one hand, different arrangements are associated with different health
risks and health outcomes. On the other hand, further outcomes (e.g. gender roles,
distribution of responsibilities, perception of health) are determined within house-
holds. which are associated with health differences. However, households are not
independent, but are embedded in social conditions, so it should be considered that
both the welfare state configuration and cultural norms influence this nexus.

Migration Background and Health in a Household Context

Migrants are people who change their main place of residence for a longer time or
permanently to another country in the course of a migration process. They have in
common that they have gone through this migration process, which is a phase of
disruption and reorientation associated with stress and integration challenges
{Neuhauser and Razum 2008). This process characterizes both their own situation
and the family development over several generations (Neuhavser and Razum 2008).
Due to often precarious employment and income situations as well as lower levels
of non-transferable economic and educational assets, migrants more frequently
belong to socially disadvantaged classes in the host country. This social deprivation
is associated with additional health risks and often also has negative effects on the
educational success of children with migration background (Schenk 2007). In
addition to socio-economic disadvantages and downward social mobility (Constant
and Massey 2005: Schenk 2007), problems such as language barriers. processes of
integration, and cultural adaptation can affect migrants negatively, e.g. in terms of
health (Nevhauser and Rarzum 2(08). Language barrers, differences in health
perception, and a lack of knowledge about the health care system in the host society
often results in a limited access of migrants to the formal health care system and a
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lower utilization of health services® {Dias et al. 2008; Helman 2007). The stressful
experiences associated with immigration and integration as well as social stigma-
tization and marginalization enhance this effect (Derose, Escarce and Lurie 2007
Neuhauser and Razum 2008). The health of migrants is thus determined by three
aspects: the conditions in the country of origin, the conditions of the migration
process, and the conditions in the host country (Spallek and Razum 2007).

However, migrants represent a heterngeneous group and differ in their orgin,
their cultural backgrounds, their motives to migrate, their duration of stay in the
host country, their legal status, their degree of integration, their demographic
behaviour, and many other characteristics (Lindert et al. 2008; Norredam 2011;
Neuhauser and Razum 2008). They differ both among themselves as well as from
the society of origin and the host society. Their decision to migrate is subject to a
selection process, and in most cases driven by a positive selection mechanism:
compared to mon-migrants of the country of origin, migrants are mostly voung,
educated, and relatively healthy” (Ghatak et al. 1996; Razum and Rohrmann 2002).
Due to this combination of characteristics, migrants also differ positively from the
host society, particularly in their work performance (Ghatak et al. 1996).

Migrants with their own migration experiences (i.e. first generation migrants)
underwent their socialisation in their country of origin, which often differs from the
host society, and therefore have incorporated different cultural ideas, behaviours,
norms, and values. Because migrants often maintain ties with their countries of
orgin (Haas 2010), these patterns usually persist for a longer time after immigra-
tion. Gender norms, family ideals, health related behaviours, and health perception
therefore are supposedly strongly influenced by the culture of origin and social
policies in the home country. Consequently, it can be assumed, that migrants differ
in their health outcomes and in household patterns from the host society, whereby
the extent of these differences depends on the magnitude of cultural differences as
well as the individual degree of integration.

Although social networks (in the potential host society and the society of origin)
are an important aspect in the decision to migrate, migrants often experience a
temporary loss of social ties and social capital (Haug 2007). The social capital
affects the social embedding and the integration. As a source of control (Coleman
19900), social capital enables access to the labour market and thus affects economic
and social outcomes. Using the example of Turks in Germany, Lancee and Hartung
{2012) demonstrate that, among migrants, being embedded in inter-ethnic contacts
results in advantages in the labour market (Lancee and Hartung 2012). The high
importance of social networks among migrants can be inferred from the so-called
“Latino Health Paradox™. Despite a worse socio-economic profile, Latinos in the
US have better health outcomes and lower mortality rates than do Whites, which is

*Studies have found that the differences in health risks and health care wtilization between
immigrants and non-immigrants are equalized with increasing duration of stay (Leclers et al. 19494;
Ereft and Doblhammer 2000 2).

*This selection is called the “Healthy-Migrant-Effect” (Kohls 2008).
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due to social factors, such as social networks and emotional ties (Viruell-Fuentes
and Schulz 2009; Abraido-Lanza et al. 1999). Although this effect of social ties
probably has a cultural component and depends on the legal status of migrants in
the host country, we suspect transferability to other contexts, for example to the
German case. Other studies also show that the family situation and the household
structure might have a substituting function for external social ties: If the external
social capital is low, the household and family act as a central compensating
resource (Haug 2007). Burt’s “Closure-Argument” highlights the importance of
social networks in the creation of social capital (Burt 2001}, whereby a dense family
network also increases social capital (Haug 2007).

Thus. there are strong ties between the household context and the migration
status. Both are strongly embedded in the cultural context and contribute to the
formation of social norms (e.g. gender roles, family ideals, health perception). We
therefore follow the assumption that the impact of the household on health is
different between migrants and non-migrants.

Gender Differences in Health and Household Context

“The embeddedness of gender in all social relationships may make it impossible to
separate gender from the very life circumstances that we examine in order to
understand gender patterns in health. (Walters et al. 2002)"

Gender inequalities in health are reported frequently. Men and women not only
differ in general in their morbidity and mortality, but also have different determi-
nants for health and illness. For a detailed overview, see Oksuzyan et al. in this
volume. This diversity is also reflected in the household context.

In the household context additional gender differences become apparent. The
previously presented studies consistently illustrate—as far as they performed
gender-specific analyses—a difference of determinants and effect sizes between
men and women {Manderbackaet al. 2014; Williams and Umberson 2004; Soons
and Kalmijn 2009; Hughes and Waite 2002). The underlying mechanism is that
men's health shows a higher dependency on behavioural determinants, while for
women social structural and psychosocial determinants are more important. It has to
be assumed that household factors have a stronger impact on women's health than
on men's health. Gender-based health inequalities thus reflect (among other things)
social factors and an unequal distribution of family demands (Denton et al. 2004;
Artazcoz 2001), which goes together with the social roles and role allocation within
households already described (see Section “Health as an Outcome of Household
Production™). Gender or gender-specific role assignments are crucial determinants
of health, as they have an influence on how people behave and how they access
health services (UN 2010; World Health Organization 2000).

Household and care work are still rather female domains (Olah et al. 20014
Together with the increasing involvement of women in the labour market, addi-
tional burdens arise for women (Geulen 2004). The understanding of gender roles
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and division of tasks is strongly influenced by social-political standards and cultural
norms. Especially in conservative welfare states, the value of the family is quite
high and there is a traditional division of tasks, due to which men and women are
attributed different roles. Conservative welfare states have low levels of egalitarian
participation on the labour market and shared household tasks (Hook 2006;
Huschek et al. 2011; Batalova and Cohen 2002). This ideal of the traditional family
image is maintained by social policies and thus can promote gender differences in
the context of households and health (Esping-Andersen 1990).

Why Investigate the Health of Migrants and Distinguish
Between Different Migration Backgrounds?

The need for migration background-specific analyses of health in Germany arises
from the special composition of the German population. In 2014, one of every five
people in Germany (16.4 million) had a migration background, i.e. they immigrated
themselves or are descendants of migrants (Statistisches Bundesamt 2015a). Thus,
the number of migrants in Germany is currently at a record high and a growing
ethnic and cultural diversity is emerging. Against this backdrop, and due to the
close ties between health and migration background, migrants must be considered
as a group that is exposed to additional health risks. We carry out an internal
differentiation of the migrant population in Germany and consider the two largest
groups of migrants—Turkish migrants and Aussiedler—separately, because they
differ in many characteristics and health outcomes. In the following analysis, we
measure the migration background according to the definition of the German
Federal Statistical Office (Statistisches Bundesamt) and consider both the {(current
and former) nationality and/or country of birth as well as the parents’” ancestry.
People with a migration background thus are all those who migrated to Germany
themselves (first generation migrants), who were bomn as a foreigner in Germany, or
who have at least one parent who immigrated or was borm as a foreigner in
Germany (second generation migrants) (Statistisches Bundesamt 2011).

Turkish migrants and Aussiedler are the two largest groups of people with a
migration background in Germany. In 2014, approximately 3 million Turks lived in
Germany, of which about 1.4 million were first generation migrants (Statistisches
Bundesamt 2015b). The high number of Turks in Germany is explained by the
recruitment of guest workers between the 1950s and the 1970s and subsequent
family reunification. Aussiedler are the second large migrant group in Germany,
comprising approximately 3 million people. Aussiedler, sometimes called
“In-Migrating Ethnic Germans”, are descendants of emigrants who moved from
Germany to Eastern Europe before the 20th century or persons of German origin
who stayed in the former German regions after the 2nd World War (Kreft and
Doblhammer 2012). Aussiedler differ from other migrant groups especially in their
cultural background and motives to migrate. In their home countries, Aussiedler
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were a minority and they emigrated to live as Germans among Germans. For
Aussiedler, Germany is their cultural home (Janikowski 1999). Due to this German
origin, Aussiedler are in the unique situation that they are legally recognized as
“Germans by status” and can directly acquire citizenship, which entitles them to
participate in the health and welfare system. Aussiedler immigrated from different
countries, the majority come from the former Soviet Union (1.4 million), Poland
(570,000), Kazakhstan (568,000), and the Russian Federation (555,000)
(Statistisches Bundesamt 2015h).

Studies demonstrate significant differences between the host population, Turks,
Aussiedler, and other migrant groups in Germany. Regarding health, non-Germans
generally are exposed to other and higher health risks; while chronic diseases and
cancers are less common among migrants compared to Germans without migration
background, they have higher risks of suffering from musculoskeletal disorders,
cardiovascular diseases, diabetes, respiratory diseases. and infectious diseases
(Neuhauser and Razum 2008). These differences are at least partly explained by
poor working and living conditions of non-Germans, and also reflect the relatively
high medical standard in Germany® (Neuhauser and Razum 2008). More detailed
analyses reveal that Turks in Germany have increased morbidity, and especially
higher risks for cardiovascular diseases, diabetes, and viral hepatitis (Knipper and
Bilgin 2009). This is particularly attributed to an inactive lifestyle and other eating
habits {Knipper and Bilgin 2009). Among Turks, eating has a high prority (Rehaag
et al. 2012); a bountiful table is a sign of hospitality and although traditional
Turkish cuisine is based primarily on vegetables, they are often prepared with
copious amounts of oil (Zwick 2007). Aussiedler, on the other hand, exhibit
increased risk factors for cardiovascular diseases (e.g. alcohol consumption, obe-
sity, drugs). but seldom have severe diseases. Despite the pooling of nsk factors,
Aussiedler have surprisingly low rates of montality (Becher et al. 2007; Wittig et al.
2004; Knipper and Bilgin 2000). Generally, these differences (between the groups
of migrants and non-migrants) are more pronounced in women than in men (Worbs
et al. 20013). The causes are mainly due to sociceconomic differences, but also
cultural differences contribute to this (Neuhauser and Razum 2008).

Turkish migrants in Germany have a low social status on average, e.g. low levels
of education and a poor economic situation (Statistisches Bundesamt 2015a;
Woellert and Klingholz 2014), and thus bundle characteristics that are associated
with health disadvantages (Mielck 2008). On the contrary, the Aussiedler have an
advantageous structure in their educational and professional qualification, are
usually employed, and thus have a high similarity to the German middle class
(Worbs et al. 2013). The proportion of people with a higher education entrance
qualification is 43% among Germans,’ 31% among Aussiedler, and 20% among

E'E.g.. infections diseases have become very rare in Germany due to medical processes and are now
rather diseases of less developed countnes (Omran 2005).

"In the following descriptions, “Germans” means the German population without a migration
background in first or second generation.
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Turks; the unemployment rate is 6% among Germans, 9% among Aussiedler, and
16% among Turks (Woellert and Klingholz 2014). The deviating proportions of the
Turks are particularly due to the low integration of Turkish women in the education
sysiem and the labour market (Woellert and Klingholz 2014; Neuhauser and Razum
2008). Consequently, the housewife ratio, which reflects the proportion of women
who stay at home, is markedly higher—49% of Turkish women stay at home but
only 17% of Germans and 20% of Aussiedler (Woellert and Klingholz 2014). This
demonstrates a still persisting classic distribution of tasks and traditional gender
roles among Turks.

The majority of Turks in Germany are very religious, whereas the religious faith is
rather understood as a norm than as an individual decision (Wetzels and Brettfeld 2007).
Turks are usually Muslims (Haug et al. 2009), and in Islam roles tend to be
non-interchangeable and the traditional family ideal is of great importance (Predelli
2004). Aussiedler are usually Christian (83%), and thus have the same confession as the
majority of the German population without migration background (Worbs et al. 2013).

Marriage and family life forms have a higher importance among Turks
(Sachverstindigenkommission 6. Familienbericht 2000}, and Turkish migrants show
different patterns in their family-formation processes, e.g. marry at an earlier age and
have more children (Milewski 2011). Aussiedler, as well, are more likely to be
married and to share a household with children than Germans (Worbs et al. 2013).
Again, this might be an indicator of the gender roles and family norms of their
countries of origin, which are more conservative and traditional than in Germany,
especially among Turkish migrants (Huschek et al. 2011; Diehl et al. 2009; de Valk
2008). As a result, the average household size and structure differs between
Germans, Turks, and Aussiedler. While Germans live in rather small households (&
2.0 persons per household), the household size is larger among Aussiedler (2.3) and
especially among Turks (3.1) (Woellert and Klingholz 2014). Familial forms of life,
households with many children, and multi-generational households are more com-
mon among Turks and Aussiedler (Woellert and Klingholz 2014,

To summarize, there are several differences in many aspects of life between
Turks, Aussiedler, and Germans. While Turks differ strongly from Germans—
mainly due to their traditional norms—Aussiedler are quite similar to the German
population. Aussiedler show—in comparison with Turks—a high degree of inte-
gration, which can be attributed to their legal status and their cultural similarity
{(Woellert and Klingholz 2014). We assume that the decision for or against a
specific arrangement is culturally influenced and driven by deviating motivations
and thus results in different health-outcomes.

Summary and Hypotheses

The descriptions above illustrate the importance of the household as a determinant
of health, whereas the underlying mechanisms are not clear, but embedded in a
sirong network of individual values, cultural background, and socio-political
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frameworks. What becomes clear is that the impact of household structures differs
across the contexts, for example with regard to gender and migration background.
We aim to discover and explain these various mechanisms.

Our analysis is designed to test four hypotheses deduced from the concepiual
framework discussed above. First, we test the family segregation-hypothesis. There
are different patterns in the household formation and different types of households
are associated with disparate tasks and resources and finally result in different health
risks. Because living in a one generation household, ie. living alone or living
without children, is accompanied by lower levels of family ties, we assume that
people in one generation households show health disadvantages. These disadvan-
tages are based particularly on the lack of social support when living alone, the lack
of integration into a dense family network, and the positive selection mechanisms
into parenthood. We expect, however, a variance according to migration back-
ground, resulting from different cultural backgrounds. Because traditional family
households are more common among migrants and one generation households tend
to contradict the cultural norm, we suspect that living without children is the result of
disadvantageous selection among migrants and thus acts more detrimentally among
migrants than among non-migrant Germans. Our second hypothesis—ihe gender
hypothesis—states that the effect of the household structure is strongly gendered.
Due to an allocation of multiple social roles and a high embedding in the household,
women’s health is stronger and affected by the household composition in a different
way than men’s health. Due to more traditional gender roles in migrant households
we expect this effect to be amplified among migrants. Based on the mediator
hyvpothesis, we test whether and how additional characteristics, especially the eco-
nomic situation, explain health differences by household composition, gender, and
migration background. Finally, the partner hivporhesis hypothesises a positive effect
of a partner in the household on health, which is driven by positive health selection
into partnership. Due to a higher importance of the traditional family ideal among
migrants, we assume that the absence of a pariner is more disadvantageous for
migrants than for Germans without a migration background. In addition, health
related selection forces into partnership may also differ by migration background.

Data and Methods
Data and Variables

Dataset and Analytical Basis: The German Microcensuses 2008
and 2009

We used data from the German Microcensuses 2005 and 2009 (hereafter referred to
as Microcensus 2005/2009) which is an annual mulii-purpose household survey
with a representative sample of one percent of the German population (about
830,000 persons per year). Due to the obligation to provide information to the
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majority of questions and the presence of information for each member of the
household, the Microcensus is highly representative of the German population. The
data provide detailed information on the German demographic and labour market
structure, including socio-demographic, economic, and household aspects
{Statistisches Bundesamt 2015¢).

Because the Microcensus is designed as a rotating panel, in which each selected
household is annually interviewed over a period of four vears, we used two survey
years with a distance of four vears to ensure that each person is included in the
dataset only once. We used the survey years 2005 and 2009 because these combine
information about individuals® health status, household context, and migratory
background. Pooling the data of the two years increases the number of individuals
with a migration background.

Variables

Health Outcomes

The Microcensuses 2005 and 2009 include a health module in addition to the standard
programme with a limited set of indicators. In the following analysis, the general health
status is measured by the following question: “Have you been ill or had an accidental
injury within the last four weeks (before the interview)?" and “How long does/did your
illness or your injury last?”. In this study all persons with an illness that lasts (lasted) at
least four weeks are defined as unhealthy. The time frame of four weeks was chosen in
order to exclude persons with short-term illnesses (e.g., the flu or other infections).
Because answering the question is optional, the number of cases with missing infor-
mation is higher than for most of the other variables. Due to missing information in the
health variable 69,144 cases [57.053 native Germans (12.64% of the total sample) and
12,091 persons with migration background (2.68%)] have to be excluded from the
analysis. In total, 382,113 persons [323,577 native Germans (84.68% of the final
sample) and 58,536 migrants (15.32%)] remain in the sample under sudy.

Variables at the Individual Level

When analysing contextual effects on individual health outcomes, the effects of
personal characteristics are controlled for. These individual level variables are sex,
age (4 age groups: 30 to <40, 40 to <50, 50 to <60 and 60 to <65 vyears), family
status (single, married, divorced, widowed), presence of a partner in the household,
education (low degree = graduation after a maximum of nine classes, medium =
ten-class general educational school, high = university entrance qualification), and
occupational status [self-emploved without emplovees; self-employed with
employees; unpaid family worker; official or judge; employed or soldier; full- and
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part-time worker (skilled, semi-skilled, and unskilled): non-active population]. One
of the key characteristics is the migration background, which includes migration
history and ethnic background for first and second generation and thus follows the
definition of the Federal Statistical Office (Statistisches Bundesamt 2011). Based on
this information, we distinguish between native born Germans, Turks, Aussiedler,
and people with a migration background from other countries (“other™). As “native
born Germans”, we mean all who have no migration background in the first or
second generation, i.e. persons who have neither migrated themselves nor have
parents who are immigrants in Germany. Turks are identified by current and former
nationality: all who have themselves or whose parent(s) had or have Turkish
nationality belong to this group. Aussiedler are measured by legal status and rep-
resent the group of those whose parent(s) or who themselves isfare registered as
Aussiedler. The identification of Aussiedler in the data of the Microcensus is
possible on the basis of officially generated information. “Other™ includes all per-
sons who have a migration background but are not Turkish or Aussiedler.”

Because behavioural factors are strongly linked to health (see e.g. Sturm 2002;
World Health Organization 2002), BMI [classified into underweight (BMI < 18.5),
normal weight (185 < BMI > 25). overweight (25 < BMI = 30), obese
(BMI = 30), missing information], and smoking habits (never smoked, ex-smoker,
smoker, missing) will be controlled for. Additionally, the vear of the interview
(2005 or 2009} will be included in the models to control for period effects.

Household and Contextual Variables

At the second level, we focus on the household structure and take the number and
composition of generations into account: One generation households (1G-HH)
comprise persons living alone or as a couple (without children or with children who
do not/no longer live in the same household). Two generation households combine
a parent and a child generation; we make distinctions for two generations (2G-HH)
with one or two children, 2G-HH with three or more children, 2G-HH with
(grand)parents. We also created a category for households with three or more
generations (34+G-HH). Additionally, we control for the net equivalent income [less
than 930 € per month (lowest 20% in the sample); 930 to less than 1400 € (20—
50%); 1400 to less than 2110 € (50-80%); more than 2110 € (top 20%)]. and
analyze the migration background of the household. In contrast to the individual
migration background, the migration background of the household provides
information about the presence of persons without a migration background. We
define three types of households: no migration background (ie. all persons are
non-migrants), mixed households (i.e. households with migrants and non-migrant
Germans), and migrant households (all persons with migration background).

*A detailed differentiation is not possible and useful due to statistical and definitional problems.
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Table 1 Variance inflation factors of the sample, men and women

Sample Men Women
Generation composition 118 119 1.19
Year of interview 1.01 1.02 1.01
Sex 1.0
Age proup 1.24 1.21 1.32
Family status L0 1.07 1.14
Presence of a parmer in the same HH 1.13 1.16 1.19
Migration background 2.61 2.60 2.63
Education 1.16 1.15 1.19
Occupational status 1.20 1.22 118
BMI 1.03 1.03 1.03
Smoking habits 1.07 L0 1.05
Equivalent income group 1.24 1.26 1.25
Migration background of the household 273 272 275
Place of residence 1M 1.06 1.0
Mean VIF 1.34 1.34 1.36
n 3R2,113 188,108 194,005

Sowrce German Microcensus 2005/2009

Finally, we control for the size of the place of residence (rural with fewer than 20,000
inhabitants; urban with 20,000 inhabitants or more) as an indicator of the contextual
embedding and access to health care (Hartley et al. 1994; Bennett et al. 2008).

Pre-regression Diagnostics

The bivariate analysis shows significant statistical correlations between all char-
acteristics and longstanding illness. Covariates are generally not correlated, with the
exception of the individual migration background and the household’s migration
background (Table 1).

Statistical Methods

We modelled the association between health and the observed characteristics by
applying multilevel regression models for both sexes combined to account for the
dependency of observations on the household-level. Logistic regression models
were used to calculate sex specific models. The estimations were performed using
the “xtlogit”™ and “logit™ routine in Stata version 14.1.
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Sample Under Study

The analyses were restricted to 451,257 individuals between the ages of 30 and 64
living in private households. This specific age groups was chosen because people in
this range display a diversity in living arrangements and are typically of an age in
which (own) children already or still live at home. Of these, 69,144 individuals
were excluded due to missing information about their health status. The two-level
regression analysis for both sexes combined were therefore conducted based on
382,113 people at level 1 (individual level), nested within 247 360 households at
level 2 (household level). Of these, 323,577 were native born Germans (84.68%),
10,043 were Turkish (2.63%), 13,147 were Aussiedler (3.44%), and 35,346 had a
different migration background (9.25%).

The sex specific models included 194,005 women and 188,108 men. The pro-
portion of the migrant groups is similar for both sexes.

Results

Descriptive Statistics

A detailed overview of the sample’s composition is given in Table 2.

Longstanding illness is a rather rare phenomenon in our study population. Only
3.47% of the sample have a longstanding illness, where the proportion among
women (3.60%) is slightly higher than men (5.34%). People who live in a one
generation household (1G-HH) or in a two generation household (2G-HH) with
their (grand jparents have worse health than those in other household structures: the
proportion of ill persons is 7.30% for both groups. The quota is 3.79% in 2G-HH
with one or two children, 3.23% in 2G-HH with three or more children, and 5.28%
in households with 3 or more generations (3+G-HH). Turkish people have worst
health of all migration backgrounds (8.01% vs. 5.40-5.49%).

In terms of household structure there are differences by migration background
and sex. While the majority of native Germans live in 1G-HH (50.08%) followed
by 42.68% in 2G-HH with one or two children, 2G-HH with one or two children
arg the most common composition among the other migrant groups. It is also
siriking that Turks live in different household structures than Germans, ie. with
three or more children (24.76%) or in 3+G-HH (2.41%). Furthermore, the absence
of a partner in the same household is more common among native Germans
(26.16%) and least common among Turks (16.17%); the share of persons without a
partner among Aussiedler is located between these two groups (20.44%).

We find gender differences to the extent that men live in an 1G-HH {49 22% vs.
46.80%) slightly more frequently than women and slightly less frequently with
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Table 2 Characteristics of the sample, men and women
Sample Men Women
n % n T n

Longstamding illness

No 361,199 94.53 | 178,057 9406 | 183,142 94.40
Yes 20914 347 10,051 5.34 10,863 5.60
Creneralion composition

1G-HH 183,382 47.99 032 504 4922 00,788 46.80
2G-HH with one or two 166,224 43.50 79,792 4242 6432 44.55
children

2G-HH with three or 24914 6.52 12,057 641 12,857 6.63
more children

2G-HH with 3524 092 1819 097 1705 .88
(grand yparents

3+0G-HH 4069 1.06 1846 098 2223 1.15
Year of interview

2005 195,681 51.21 96,671 51.39 Qo010 51.03
2009 186,432 48.79 91,437 48.61 94.995 48.97
Sex

Females 194,005 5077

Males 188,108 4923

Age group

30 to <40 years 97,679 1556 48164 2560 49 515 25.52
40 to <50 years 127,163 3328 63311 3366 63,852 3291
50 to <60 years 108,437 2838 52,925 28.14 55,512 28.601
ol to <65 years 438,834 12,78 23708 12.60 25,126 12.95
Family status

Single 638,609 17.96 41.452 2204 27.157 14.00
Married 264,441 69.20 | 128,375 08.25 | 136,066 70.14
Widowed 10,422 273 19649 1.05 8433 4.36
Divorced 38,641 10,11 16,312 g.67 22329 11.51
Presence of a parmer in the same HH

Yes 285,178 T4.63 140,130 7449 145,048 1477
No 96,935 2537 47,974 2551 48,957 25.23
Migration background

Mative Germans 323577 8468 | 159525 #4181 164,052 84.56
Turkish 10,043 2.63 5172 275 4871 251
Aussiedler 13,147 344 6402 340 0745 3.48
Other 35,346 0.25 17,004 904 18,337 9.45
Educarion

Low 150,914 3949 T7.036 4095 73,878 38.08
Medium 129477 3388 55,996 2977 73481 37.88
High 100,718 2636 54,554 2900 46,160 2379

{continued)
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Table 2 (continued)

Sample Men Women

n % n % n %
Missing information 1004 0.26 518 028 486 0.25
Occupational status
Self-employed without 17,528 4.59 11.161 593 6367 328
employees
Self-employed with 14927 391 11,259 599 3668 159
employees
Unpaid family worker 1330 0.35 154 0.08 1176 0.61
Official or judge 15,773 4.13 9270 493 6303 335
Employed or soldier 139,659 3055 62,187 33.06 77472 39.93
Full- or part-time 69,372 18.15 46,928 2495 22444 11.57
worker

MNon-active population 123,524 3233 47,149 2506 76,375 3937
BMI

Underweight 5585 1.46 6RO 036 4899 253
(BMI < 18.5)

MNormal weight 160,046 41.88 63,410 iamn 96,636 49.81
(185 < BMI = 25)

Owerweight 125,677 32.89 79.641 4234 46,036 2373
(25 < BMI = 30)

Obese (BMI = 30) 49 465 12.95 27,673 14.71 21,792 11.23
Missing information 41,340 1082 16,698 L 24642 12.70
Smoking habits

MNever 173,768 45.48 70,836 3766 | 102,932 53.06
Ex-smoker TE.825 20063 45,359 24.11 33,466 17.25
Smoker 116,285 3043 63,335 3473 50,950 26.26
Missing information 13,235 346 6578 350 6657 343
Equivalent income group

<930 € {lowest 20%) 68,371 17.89 32,019 17.02 36,352 18.74

930 to <1400 € (20— 109,822 28.74 52.511 2792 57.311 29.54
50%)

1400 to <2110 € (50— 107,153 204 | 53413 | 2839 | 53740 | 27.70
R0%)

=2110 £ (top 20%) 71,760 18.78 37,655 20002 34,105 17.58
Missing information 25,007 6.54 12,510 065 12,497 6.44
Migration backgrouwnd of the household

Mo migration 310,811 8134 152,745 B1.200 | 158,066 B1.48
background

Mixed household 24534 6.42 12,153 646 12,381 638
All persons with 46,768 12.24 23,210 1234 23,558 12.14

migration background

(continued)
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Table 2 (continued)

Sample Men Women

n | T it % n %
Place of residence
Rural (fewer than 166,103 4347 82,457 4383 B3.046 43.12
20,000 inhabitants)
Urban (20,000 216,010 56.53 105,651 5617 110,359 655
inhabitants and more)
Total 382,113 1000 188 108 10000 194,005 TiMN.00

Sowrce German Microcensus 2005/2009

children (49.81% vs. 52.33%"). Regarding the absence or presence of a partner,
there are no striking gender differences.

There are sufficient numbers of cases for all characteristics and the main com-
binations of characteristics to perform a multilevel regression model and
sex-specific logistic regression models.

Gender Differences in Health— Results of Logistic
Regression

The results of the logistic regression models are shown in Table 3.

Living in a 1G-HH is accompanied by health disadvantages. This effect applies
to both men and women, but is more pronounced for women. Women in 2G-HH
with one or two children respectively three or more children and women in 3
+G-HH have significantly lower health risks than women in 1G-HH. These group
differences exist almost independently of other characteristics, but are reinforced
after control for socio-economic characteristics. Women in 2G-HH with three or
more children have the best health (OR = 0.45-0.61; p < 0.001), followed by
women in 3+G-HH (OR = 0.60-0.74; p = 0.000-0.002) and women in 2G-HH
with one or two children (OR = 0.68-0.71; p < 0.001) (Table 3). Among men,
health advantages by generation composition appear for those in 2G-HH with
children. Those with three or more children have the best health with a reduced risk
of illness by 17% (p = 0.001), followed by men with one or two children, who have
a 13% lower risk (p < 0.001). 2G-HH with (grandparents and 3G-HH do not differ
from 1G-HH (Table 3).

When controlling for other characteristics, it became clear that health differences
according o migration background exist [or women bul nol [or men. Femnale
Aussiedler and women with other migration backgrounds reveal better health than
German women: Their risk of poor health is 24% (p =0.012) resp. 20%

“The remaining ~ 1% of men and women live in 2G-HH with (grand)parents.
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Table 3 Odds of longstanding illness for men and women: odds ratio and p-values from logistic
regression

Covariates Men Waomen

OR P OR P
Creneration composition (ref. 1G-HH)
20G-HH with one or two children 087 0.000 0.69 0.000
2(G-HH with three or more children 082 0.001 045 0.000
20-HH with (grand)parents 095 0.609 088 0.188
3+0G-HH 1.4 0.741 0.62 0.000
Year of interview (ref. 2005)
2009 1.11 {0.000 1.15 0.000
Age group (ref. 30 1o <40 vears)
40 o <50 years 1.62 0.000 1.72 0.000
50 to <6l years 2.53 0.000 239 0.000
60 o <65 years 1.78 0.000 1.77 0.000
Family status {ref. single)
Married 1.07 0.109 0.84 0.000
Widowed 0.96 0.658 081 0.000
Divorced 1.03 00449 1.11 0.009
Presence of a parmer in the same HH (ref. ves)
No | 131 0.000 [142 0.000
Migration background {refl native Germans)
Turkish 1.19 0.124 1.01 0.938
Aussiedler 0.93 0481 0.76 0.012
Other 0.96 0.690 080 0.020
Education {ref. low)
Medium 0.76 (0.000 087 0.000
High 0.67 0.000 0.73 0.000
Missing information 0.95 0.799 0.90 0.624
Occupational status (ref. emploved or soldier)
Self-employed without emplovees 1.03 (0.686 1.11 0.239
Self-employed with employees 1.1 0.938 1.00 0.970
Unpaid family worker 1.55 0.337 1.89 0.000
Official or judge 1.53 0.000 1.25 0.020
Full- or part-time worker 1.06 0.094 1.21 0.000
Mon-active population .68 0.000 473 0.000
BMI (ref. normal weight; 185 < BMI = 25)
Inderweight (RMI < 18 5) ] [y 170 RN
Overweight (25 < BMI > 30) 0.97 0.17% 1.21 0.000
Obese (BMI = 30) 1.29 0.000 1.76 0.000
Missing information 079 0.000 004 0.147
Smoking habirts (ref. never)
Ex-smoker 1.47 0000  [1.39 | 0.000

{continued)
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Table 3 (continued)

Covariates Men Women

OR P OR P
Smoker 1.15 0,000 1.28 0.000
Missing information 0.70 0.000 0.60 0.000
Equivalent income group (ref. < 930 €; lowest 20%:)
930 to < 1400 € (20-50%) 092 0.003 084 0.000
1400 to < 2110 € (50-80%) 0.78 0,000 0.78 0.000
>2110 € (top 20%) 0.63 0,000 0.68 0.000
Missing information 088 0008 0.83 0.000
Migration background household {refl no m.b.)
Mixed household 1.02 0.799 098 0.794
All persons with migration background 1.02 0.851 1.38 0.001
Flace of residence (ref. rural; fewer than 20,000 inhabitants)
Urban {20000 inhabitants and more) 0.95 0019 089 0.743
Constant 0.01 (.000 002 0,000
R* 016 0.12
Log likelihood -33,074 -36,731
i 188,108 194,005

Sowrce German Microcensus 2005/2009

(p = 0.020) lower {Table 3). The opposite is true for Turkish women: Health dis-
advantages of Turkish women compared to German women are driven mainly by
social status and do remain after controlling for these characteristics (OR = 1.01;
p = 02938). Among men, without controlling for individual socio-economic status,
lifestyle factors and contextual/household factors, both migrant groups considered
have worse health than do German men. In the model without controlling for these
factors, the risk of longstanding illness is 114% higher among Turks (p < 0.001)
and 14% higher among Aussiedler (p = 0.022). These health differences are fully
explained by compositional and structural factors and are attenuated, once con-
trolled for other characteristics (Table 3).

The legal status of a partnership (family status) affects health, but only among
women. Living as a female divorcee increases the risk of longstanding illness by
11% (p = 0.009) whereas the health advantage of married women is 16% (p
0.001) and those of the widowed 19% (p < 0.001) (Table 3). The effect of a partner
in the household is stronger and more consistent than the effect of family status: the
absence of a partner increases the risk of poor health both among women (by 42%;
p < 0.001) and men (by 30%: p < 0.001) (Table 3). This partner effect is partly
explained by individual sociceconomic differences among men and by contextual
characteristics among women, as our stepwise models (results not shown) illustrate.

Finally, we find that women who live in a household consisting of only migranis
have worse health. Their risk of illness is increased by 38% (p = 0.001) compared to
households with no migration background. For men, this relationship cannot be found.
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Fig. 2 Household effect according to migration background: odds and 95% confidence intervals
of longstanding illness for men.

Nore Reference = Mative Germans in 1G-HH; logarithmic scale; controlled for all covariates.
Source German Microcensus 2005/2009; n = 188 108; ***p < 0001, **p < 001, *p < 005
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Fig. 3 Household effect according to migration background: odds and 95% confidence intervals
of longstanding illness for women.

Nore Reference = Mative Germans in 1G-HH; logarithmic scale: controlled for all covariates.
Source German Microcensus 2005/2000; n = 194.005; ***p < 0001, **p < 001, *p < 005

Our hypotheses suggest that most mechanisms act differently upon migrants and
non-migrants. To test this assumption, interaction effects were estimated. Interaction
effects indicate an estimation of non-additive effects of (at least) two independent
variables on the outcome, assuming that the effect of one variable is influenced by the
other variable. We examine the effect of the generation composition and the pariner
effect and assume that these effects vary among native Germans, Turks, and Aussiedler.
Our results do not support this assumption. Among men and women, the effect of the
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Fig. 4 Parner effect according to migration background: odds and 95% confidence intervals of
longstanding illness for men and women.

Nore Reference = Native Germans with partner; logarithmic scale; controlled for all covariates.
Source German Microcensus 2005/2000: men: n = 188, 108; women: n = 194005 **%p < (L001,
win < 001, *p < 005

generation composition within the household on longstanding illness is the same for all
subgroups considered. The generation composition generally causes a shift in health
risks and follows—in particular among women—largely the same tendency for
Germans, Turks, and Aussiedler (Figs. 2 and 3). However, two exceptions can be
found: female Aussiedler in 1G-HH have lower risks of illness compared to German
women in 1G-HH (OR = 0.79; p = 0.043). Thus, the absence of children or other
persons of other generation are less disadvantageous for female Aussiedler than for
female Germans (Fig. 3). Turkish men in 2G-HH with three or more children have
higher risks of illness (OR = 1.26;95% CI: 0.93; 1.69) than their German counterparts
(OR = 0.78; 95% CI: 0.68; 0.90). Concerning the partner effect, again the same trend
applies for all migrant-groups: the absence of a partner results in increased risks of
illness. Among women, however, we find that the strength of this negative effect differs
between the migrant groups, whereas especially female Aussiedler show a different
pattern. Female Aussiedler with a partner have significantly lower risks of illness than
German women with a partner (OR = 0.77; p = 0.019), and the absence of a partner is
not associated with health disadvantages (OR = 1.01; p = 0.917) (Fig. 4).

Effects of Household Structure, Migration Background,
and Individual Characteristics on Health—Results
of Multilevel Regression

The results presented so far are based on gendered logistic regression models. To
highlight and understand the variance across households, multilevel regression
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models using pooled data (men and women together) were calculated. Interestingly,
the results of the sample reflect mainly the effects among women. We use the results
to reveal model changes when stepwise including the covariates and thus to explore
possible underlving mechanisms, where the analysis consists of five nested models.
The detailed results are shown in Table 4.

The gross effect of the migration background is partly explained and superim-
posed by other characteristics. Without consideration of sociceconomic character-
istics, lifestyle, and contextual factors, native Germans have (only slightly but
significantly) better health than Aussiedler (OR = 1.11; p = 0.039). The poor health
of the Turkish subgroup is particularly striking, as they show a more than 2.5-fold
increased risk of illness (OR = 2.57; p < 0L001) (Model 2, Table 4). Our full models
reveal that the health disadvantage among Turks is primarily explained by worse
socioeconomic status and contextual embedding. Considering the socioeconomic
status, the risk of illness among Turks is reduced to 1.5-fold of the risk of native
Germans (OR = 1.48; p < 0.001; Model 4, Table 4), and considering the contextual
embedding, there remain no significant health differences between these two groups
(OR = 1.12, p =0.232; Model 5, Table 4). Controlling for contextual factors,
Aussiedler (OR = 0.83; p = 0.028) even have health advantages over native
Germans (Model 5, Table 4). The effect of the migration background does not
superimpose the effect of the generation composition and is thus an additional risk
factor for health outcomes. It also applies to the pooled multilevel model that the
effect of the generation structure does not vary according to migration background.

The generation composition of the household is an independent determinant of
health outcomes, which is remarkably stable in the model comparison. Persons
living in a 1G-HH have worse health compared to the other subgroups. The risk is
almost halved among 2G-HH with three or more children (OR = 0.55; p < 0.001)
and about a quarter lower for 2G-HH with one or two children (OR = (0L75;
p < 0.001) and for 3+G-HH (OR = 0.77; p = 0.004).

Gender effects in terms of long-standing illness vary. As shown in the previous
section, men’s and women's health is affected by different protective and patho-
zenic mechanisms. In our baseline model men show slightly better health than
women {OR = 0.96; p = 0.000; Model 1, Table 4) This health advantage is mainly
driven by a conducive socio-economic status; after controlling for this the gender
effect is reversed and women show better health (OR = 1.25, p < 0.001; Model 3,
Table 4). Differences in lifestyle explain some of the gender differences. Taking the
lifestyle factors in account, women have a 12-13% lower risk of longstanding
illness (p < 0.001: Models 4 and 5, Table 4).

The absence of a partner in the same household is a strong and largely inde-
pendent pathogenic factor associated with an increased risk of illness. Those
without a partner in the same household have from a 4d% up to a 753% higher risk
of longstanding illness (p < 0.001; Table 4). This effect is the same across all
migrant groups. The risk of divorced people compared to singles is increased by
14% (p < 0.001) and that of the widowed is decreased by 11% (p = 0.021).
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Finally, it is detrimental if all persons in the household have a migration
background. This situation results in a 24% increased risk of longstanding illness
(p = 0.008; Model 5, Table 4).

Discussion

To our knowledge, our study is one of the first to investigate the influence of the
generational composition—a measure of the household structure—on health and to
integrate the results in the context of gender and migration background. Not only
family characteristics such as marital status and partnership status, which are frequently
considered in research. but also the household structure is associated with health. This
finding is particularly consistent and robust among women. For women, it applies to all
migration backgrounds that living in a one generation household (1G-HH) resulis in
exposure to greater health risks. Living in a two generation household (2G-HH) with
three or more children is constantly beneficial and associated with lowest risks of
illness. Aswell, living in a 2G-HH with one or two children is more advantageous than
living in a 1G-HH. Our resulis suggest that this generational structure even results in
additional health benefits among female Aussiedler (compared to German women).
This link between household structure and health is not explained or offset by other
factors and it applies to men as well. However, because men’s health is generally less
dependent on household characteristics and economic resources than women's health,
less robust cormrelations arise among men. Without controlling for further health related
characteristics, health inequalities by migration background are immense, but our
analyses indicate that they are mainly driven by socio-economic differences.

Interpretation

Our family segregation-hypothesis states that living in a 1G-HH is accompanied by
situations of relatively weak family ties—at least within the household—and thus
results in health disadvantages. This hypothesis can largely be confirmed, but our
assumption, that native Germans and migrants differ in this effect, is not conferred.
Our models showed health disadvantages among persons in 1G-HH. Compared to
all the other considered subgroups, they constantly have the highest risk of long-
standing illness. Among men, the extent of differences between the groups decreases
slightly when controlling for other characteristics, among women it even increases.
The result, that persons in households with many children (2G-HH with three or
more children) have the best health, illustrates the importance of emotional ties and
social support within households. This conclusion is consistent with other findings
(Zunzunegui et al. 2001; Kravdal et al. 2012), but contradicts those approaches
which consider child care a burden and focus the muliiple burdens of middle-aged
persons (Mcllvane et al. 2007; Olah et al. 2014). Our findings instead indicate that
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children are a helpful resource. This parenthood-health-interaction, as well as the
decision for a specific household type, might be driven by selection effects: in
particular, when healthy adults decide to have {many) children and consciously take
care of children or other relatives. A detailed analysis of the quality of relationships
could be included in subsequent studies. Furthermore, it is conceivable that the effect
of the parenthood depends on the age of the children in the household and is different
between those with younger and those with older children. As Kravdal et al. (2012)
stated, it is likely that parenting and the responsibility for a large household have a
positive impact on individual lifestyle and thus result in better health outcomes.
However, it should be noted that the group of persons in 1G-HH is composed of
three subgroups: those living alone, couples without children, and couples with
children that have already moved out of the parental household. 64% of the persons
in 1G-HH in our sample live together with a partner. As we controlled for part-
nership status, we determine the net effect for this group. Our model reference
category includes persons in a 1G-HH without a partner in the household. Thus, our
findings are consistent with other studies that find that living alone is associated with
additional health risks, e.g. due to a higher consumption of alcohol in this group
{Cramer 1993) or to differences in access to healthcare providers (Manderbacka et al.
2014). Health disadvantages of couples without children can also be inferred from
other studies (e.g. Hughes and Gove 1981). Johnson and Catalano (1981) note that
childless married are partly socially isolated and therefore vulnerable to illness; van
Balen and Trimbos-Kemper (1993) observe lower levels of well-being among
infertile adulis. Parents, especially mothers, whose children leave the parental home,
sometimes experience a phase of reorientation which is accompanied by feelings of
loneliness (Lin and Guo 2007) and negatively affects mental health (Radloff 1980).
Persons in 1G-HH thus group unfavourable circumstances and characteristics that
may adversely affect health. Considering that persons in 1G-HH partly even have
economic benefits (e.g. no costs for child maintenance, couples with “*double income
and no kids™), our results illustrate the importance of social components and affirm
the Social Support Theory (Lakey and Cohen 2000). Furthermore, our results may
demonstrate reverse causality, i.e. health selection into childlessness (Gibney 2012).

The gender hypothesis states a gendered effect of the household structure, which
is greater among people with migration backgrounds. A gender-gradient is evident in
the strength of the influence of different household compositions. Among women,
the effect is greater and more stable, which was also shown in other studies
{(Manderbacka et al. 2014; Williams and Umberson 2004; Soons and Kalmijn 2009;
Hughes and Waite 2002; Denton et al. 2004; Artazcoz 2001). A higher dependence
of women on household characteristics can thus be detected. The result, that living in
solely migrant households is disadvantageous only among women, illustrates this
effect additionally and is in line with earlier studies (e.g. Haug 2004, 2007). That this
effect cannot be proven for men might also represent their greater integration into the
labour market, due to which the household is only one of several resources of social
capital. The gender hypothesis can be accepted, but there are no differences in the
context of migration background. Among migranis the effect of the household
structure on health is not any more gendered than among non-migrants.
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According to our mediator hypothesis additional characteristics, especially the
economic situation, are expected to explain health differences by household com-
position, gender, and migration background. This hypothesis must be rejected in
large parts. Our results demonstrate that the socio-economic status is of high
importance in the perspective of the migration background; here it explains many of
the differences between the groups. However, differences by household composi-
tion are generally not explained by structural differences. The socio-economic status
itself determines health inequalities, but does not mediate the effect of the gener-
ation composition. Of particular importance is how someone positions himself in
society, i.e. with regard to education and occupational status. The household’s
economic situation acts as an additional compensation effect.

Our partner hyvpothesis states a positive effect of a partner in the household,
which differs according to migration background. In all considerations the presence
of a partner is associated with health benefits and leads to a general shift in health
risks, which is in line with existing research (e.g. Koskinen et al. 2007; Joung et al.
1994; Manderbacka et al. 2014). This result may also demonstrate the health-related
selection into partnership (Hughes and Gove 1981).

Our hypotheses can largely be confirmed. However, the expected fundamental
differences between native Germans and migrants cannot be found. An exception is
found for female Aussiedler, for whom living in a 1G-HH as well as the absence of a
partner are less disadvantageous than for German women. Supposedly adverse effects
are less influential among female Aussiedler. This result especially reflects the generally
lower risk of illness among female Aussiedler. Despite this, the basic mechanisms in the
production of health, respectively the influence of the household structure on health, are
the same for native Germans, Turks, and (male) Aussiedler. One reason for this might be
the composition of our sample under study. The migrants in our sample generally have
been in Germany for along time already. Among the Turks, more than 90% have beenin
Germany for more than 10 yvears and 70% more than 30 years. Among the Aussiedler,
85% have a duration of stay of longer than 10 years and 25% of longer than 30 years.
Our results show that—as explained in Section “Why Investigate the Health of Migranis
and Distinguish Between Ditferent Migration Backgrounds” —Aussiedler have many
similarities to the German majority population. Additionally, the results suggest that
Aussiedler and Turkish migrants in Germany have strongly adopted values and beha-
viours of the majority population, which is consistent with Kreft and Doblhammer
(2012). We have analyzed whether these findings are also driven by our wide definition
of “migration background™ (migrants in first and second generation); the differentiated
regression models for migrants in first generation largely repeat the previously described
findings and underline the robustness of our results.

Our results may reflect selection processes among migrants. The “healthy
migrant effect” (Kohls 2008) assumes a positive selection effect, i.e. especially
young and healthy persons are likely to migrate.'" Together with the

"“However, it is assumed that the health benefits of migrants appear especially shortly after

migration and decrease over time (Razum and Rohrmann 2002; Schenk 2007).
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“unhealthy-remigration effect” (Razum et al. 1998 )—unhealthy migrants are more
likely to return to their home countries—the analysis of migrants is possibly biased.
So it is conceivable that the migrants in our sample are subject to a positive
selection mechanism and thus the effects are underestimated. It should also be kept
in mind that Turkish migrants and Aussiedler in Germany are subject to an addi-
tional selection process. Due to their health checks in their recruitment as guest
workers, at least the first generation of (male) Turkish migrants was selected by
health, and Aussiedler are selected by their proximity to German culture. This may
have direct and indirect impact on health factors and the integration into society.

Another explanation could be that migrants have greater social resources. In
addition to stable family structures, they might be emotionally supported by
extended families, social networks, and ethnic communities in times of shortage
(Razum and Spallek 2012; Wilkinson and Marmot 2003). Networks across
households and/or outside households were not investigated in our study, but could
provide further explanations. As Haug (2007) describes, external resources mighi—
along with the household—act as sources of social embeddedness and it seems that
this resource is equally compensatory among migrants and non-migrants. The
finding that women who live in households without any non-migrants have
increased health risks suggesis that networks, in particular social contacts with
Germans, might counteract health risks and is in line with existing studies (Haug
2004: Lancee and Hartung 2012).

Finally, it should also be questioned whether in fact there are immense differ
ences in value systems, family ideals, and the motivation for the formation of a
specific household type between non-migrant Germans and migrants, particularly
against the background of a long duration of stay. According to Haas (2010) and
Haug (2004), migrants often maintain ties with their countries of origin, which exist
and are formative long after migration. Among Turkish migrants, this social capital
is rather family-based and kinship based (Haug 2005), which could be detrimental
for the social integration and health care utilization and thus might establish an
intra-ethnic segmentation (Lue Kessing et al. 2013; Esser 2001). Bearing in mind
that Turks and Aussiedler often migrated to reunite their family or—in the case of
Aussiedler—to live in their cultural home, this assumption must be questioned. It is
conceivable—and supported by our results—that there is a gradual appropriation of
cultural peculiarities, which goes together with an adaption of norms and values as
well as health risks in the course of stay (Schenk 2007). As in other studies, we
conclude that migrants who have been in Germany for a long time adapt behaviours
(Milewski 2010, 2011; Berry 1992).

Our results also indicate that there are social structures which compensate for
differences at the household level. There are differences in the health structure
between Turkish migrants, Aussiedler, and Germans, but these generally do not
explain health differences by migration background. One exception are (female)
Aussiedler, where it remains partly unclear why they have better health and why
their dependence on the household structure follows a different pattern.
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Strengths and Restrictions

This study and our results have some restrictions. First of all, the health indicator used
must be questioned. Illness is operationalized by longstanding illness. In the ques-
tionnaire of the Microcensus, neither a definition of illness is given nor is the severity
of illness requested. The time frame of four weeks, which was set as the minimum
duration of illness to define a person as ill, is intended to compensate for this weakness.
The relatively high item non-response in the health variable might be problematic, as it
has to be assumed that non-respondents are in poor health (Goldberg et al. 2001 ). The
consideration of persons living in private households only might lead to an under-
estimation of ill people, as especially serious illness is often associated with a stay in a
health institution and these people are not included in our study.

It should also be questioned whether our indicator reflects the health status for all
persons equally or is more relevant to those who are active in the labour market.
Because employment rates differ partially between Germans and migrants in
Germany, this could cause a bias. Additionally, it should be kept in mind that
migrants have fewer chronic diseases and more infectious diseases (see
Section “Why Investigate the Health of Migrants and Distinguish Between
Different Migration Backgrounds?”), thus this indicator may not completely cover
the spectrum of diseases among migranis. Finally, the definitions of health and
illness are culturally shaped (Helman 2007) so it is conceivable that Germans,
Turkish migrants, and Aussiedler differ in their perception of health and illness and
have different patterns in the utilization of health care services and consult physi-
cians more or less frequently. Language barriers among migrants may reinforce this
effect and might contribute to a lower awareness of health status among migrants.
The fact that the proportion of nonresponse is slightly higher among the migrant
groups (18.43% among Twks and 16.05% among Aussiedler) than among the
German group (14.99%) indicates uncertainty in answering this question among
migrants, but might also reflect a sponsorship-effect (the Microcensus is carried out
on behalf of the Federal Statistic Office and this official character could help that
respondents answer in the sense of the sponsor or to avoid undesirable answers).
Misunderstandings and misinterpretation due to language problems in the inter-
views with migrants/non-German speakers could be an additional bias.

Second, there are further restrictions on the contextual level. A generalisation of
our findings should be verified. Health outcomes, motives for a specific household
type, levels of integration, family ideals, and norms are strongly shaped by cultural
beliefs, social policies, and other macro structural influences, which means that a
transmission of the results, e.g. to other countries, should be part of subsequent
studies. Our results reflect the mechanisms in the conservative welfare state of
Germany, as well as the cultural values and perceptions of the sub groups analyzed
{native Germans, Turks, and Aussiedler in Germany).

Third, with our study design, causality cannot be found, as we carried out a
cross-sectional study. We assume that household structures affect health outcomes.
This assumption is in line with theoretical approaches (Berman et al. 1994) and
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longitudinal analyses (Hughes and Waite 2002). However, reverse causality is also
conceivable: specific households and generation compositions are formed due to
health characteristics. Children and parents might act as a helpful resource, so that
living together is chosen more or less deliberately. Likewise, living with parents
andfor children might also be driven by economic or health needs and might go
together with additional burdens (Mcllvane et al. 2007). Overall, the motivations
and reasons for a specific living arrangement are quite heterogeneous, so the
arrangement-specific impact may be heterogeneous as well. An analysis of the
structure of relationships, the quality of relationships, and the exchanges within
households appears to be necessary and useful, but this was not initially targeted in
our analysis. The necessity to capture the high complexity, multidimensionality,
and heterogeneity of health, illness, households, family ties, etc. in a more detailed
way is revealed by our gender-specific models and might vield further research
suggestions,

Fourth, the classification of generation structures in our analyses is partly
imprecise. In particular, the group of the one generation households is rather
heterogeneous, as it includes singles and couples who either are childless or whose
children have already left the parental home. When using the data of the German
Microcensus there is no reliable way to differentiate between these groups, so this is
a data problem.

The main strengths of our study are the consideration of different levels that
affect health and the modelling of the effect of the generation composition within
households on health. The multilevel approach allows us to consider a second level
—the household level—and thus to meet the variance across households in health
matters, which are postulated by the approaches of the Household Production of
Health and the New Household Economics. Our results illustrate this variance and
the need for multilevel models. By considering the generation composition, we
focus a measurement of the household structure, which will probably gain ground
in the future. Already today, we find numerous changes in family and household
structures (e.g. the trend towards smaller households, the possibility of coexistence
of several generations), which are associated with different health risks and
opportunities. This differentiation will also continue in the coming decades,
resulting in the need for household to be a level of consideration. By using several
household-related characteristics, we can prove that many of these characteristics
act independently. Some of the indicators measure similar issues, however, they are
not perfectly multicollinear and have an additional effect on health inequalities (e.g.
there i a significant correlation herween parinership stams and the family stams
(p < 0.001), but we find all combinations of characteristics; the proportion of
partnerless is 3% among married, 85% among widowed, 76% among divorced, and
73% among singles). What is surprising is the effect of the generation composition,
which is stronger and more robust than the effect of the family status, which
traditionally is examined as the main indicator for household characteristics. The
comparison of men and women as well of the migrant groups shows that this is a
largely global effect.
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Another major strength of our study lies in the use of a broad database. First, the
German Microcensus enables us to identify the household level and to perform
stratified analyses. Second, considering the heterogeneity of the migrant population
points o an internal differentiation of this group. With our differentiation between
the two groups (Turks and Aussiedler) we meet this requirement and thus can make
differentiated conclusions for a larger portion of the population in Germany.
Finally, due to the obligation to provide information and the sampling, the data of
the Microcensus and our analyses are highly representative for the target population
examined (the non-institutionalised population in Germany between ages 30 and
64) and provide high accuracy.

Conclusion and Implications

This study provides new insights into the household effect on health and helps to
identify health inequalities by migration background and gender. Native Germans,
Turks, and Aussiedler differ in their health status, however, these differences are for
the most part not due to differences in household composition. Our resulis indicate
that there are effects on the macro level and individual level, which can compensate
or superimpose meso-structural disadvantages or differences. Also, we assume that
the migrant groups considered, which generally have already been in Germany for a
longer time, are well integrated into social structures and have adopted norms,
ideals, and health behaviours.

The household structure is significantly associated with health outcomes,
whereas persons in 1G-HH (singles, couples without children, those living apart
from their families) show health disadvantages. Thus, this group can be identified as
particularly vulnerable. Because the influence of the household structure is largely
the same for men and women who are Germans, Turks, and Aussiedler, the
implication of interventions at the household level appears to reduce health
inequalities globally. However, interactions at the family level and household level
(e.g. childbearing, health behaviours, allocation of roles, and division of tasks) are a
private matter, so connecting factors are difficult to discern. Our analysis clearly
shows that women in particular are the beneficiaries of such interventions, as they
have a greater dependence on household characteristics and because the household
is still a female domain. An establishment of modern role models, a social policy
adjustment, and a relief of women in the household could weaken these mecha-
nisms and dependence prospectively.

Additionally, our analysis emphasises the socio-economic situation as a crucial
determinant of health, which becomes especially clear in the context of migration
background. At first glance, Turks have great health disadvantages and Aussiedler
slight disadvantages. These health inequalities among migrants in Germany are
mainly driven by their worse economic status. Intervention measures should act on
this level as well. The example of Aussiedler in Germany elucidates that a high
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level of integration into society, the education system, and the labour market also
leads to an approximation in individual health outcomes.
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Abstract

Background: The number of people in need of care in Germany has been rising since decades, which is related to an
increasing need and relevance of informal caregiving. Likewise, the number of people with a migration background
has been increasing. This study aims to analyse the impact of informal caregiving on physical health in comparative
perspective for Ethnic German Immigrants (EGI) - the largest and oldest immigrant group in Germany - and non-
migrant Germans (NMG).

Methods: The sample was drawn from the years 2000-2018 of the German Socio-Economic Panel (n=26354). NMG
{n=24,634) and EGI (n=1,720) were categorized into non-caregivers (n = 24,379) and caregivers (n=1,975), where
the latter were distinguished by 1) their caregiving status and history (current, former, and never caregiver) and 2) the
number of years in the caregiver role. Generalized Estimating Equations were applied to examine main effects and
the interaction effects of caregiving status and migration background for changes in physical health (n = 102,066
observations).

Results: Adjusting for sociceconomic, household related, and individual characteristics, NMG and EGI had similar
caregiving patterns and physical health. However, the interaction between rmigration background and caregiving
revealed significantly higher declines in physical health for currently caregiving EGI. Sensitivity analyses indicated that
particularly sociceconomic resources moderated this effect.

Conclusions: Findings suggest that caregiving is associated with declines in physical health, particularly in the

long term and for EGI. This implies that care-related disadvantages accumulate over time and that the association of
caregiving, health and associated determinants are cuburally diverse and shaped by migration background. Both the
health disadvantages of caregivers and EGI might be mitigated by a positive social and socioeconomic setting, which
highlights the relevance of supperting structures and benefits for these subgroups.

Keywords: Health disparities, Longitudinal analbysis, Long-term care, Immigrant health, Panel Analysis

Background
Ageing societies and the associated increase in the
number of people requiring long-term care (LTC) coin-
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informal care can be demanding and research reports a
negative impact of caregiving on the caregiver’s physical
and psychological health [4-6]. Another current demo-
graphic development concerns the growing number of
people with migrant status in many European countries
[7. 8], who gradually will also reach care-relevant ages
and will require LTC. This article analyses the impact of
informal caregiving on physical health and its difference

between migrants and non-migrants in Germany.

LTC in Germany: demand, LTC insurance and supply
Approximately 14% of the population in Germany (~ 11.6
million persons) have lasting limitations in instrumen-
tal activities of daily living [9]. Of these, 4.1 million have
a recognized need for LTC ("eare level”). In Germany,
a "care level” expresses the degree of need for care of a
person, which is officially assessed and determined by
the LTC insurance funds, and is linked to benefits from
the statutory social care insurance [10]. Eligibility for
benefits is based on an assessment of individual daily liv-
ing abilities; it depends on the amount and intensity of
support needed and includes care benefits (for inpatient
or outpatient professional care) and/or care allowance
(financial benefits if the care is provided informally). In
contrast, the majority of people with limitations do not
receive state benefits, ie. irrespective of disability no care
level has been requested or approved. Both groups usu-
ally live and are cared for at home, thus informal home
care is a central pillar of the German care system [10, 11].
This informal care is provided by 9% of the adult German
population [12], 61% of which within households, usually
by close relatives, particularly by children (37%) or part-
ners (32%) [13].

Caregivers' health

So far, the majority of studies on the impact of (infor-
mal] care on health has focussed on psychological health,
while research on physical health is much less available
[14, 15]. The impact of caregiving on physical health has
been reported ambiguously in previous studies [16, 17],
but tends to be negative [17-19] due to three mecha-
nisms. First, there are health spillovers within families
and household members, Le. the illness — such as care
need — of one member induces health decreases of the
others [20, 21]. Second, transition into caregiving is
accompanied by occupational, social, and organiza-
tional strains [22, 23]. And third, caregiving is physically
demanding and induces physical stress [24]. Vitaliano
et al. (2003) derived the caregiving-health-association as
a path from the onset of caregiving through distress and
physiological responses to illness. Psychological reactions
therefore precede physical reactions [25]. This maodel
has been proven in terms of psychological and physical
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health [26, 27], and path dependency [28]. The spillovers
and the adverse effects of care were particularly pro-
nounced in couples [27, 23]

Considering Stress and Coping Models [30, 31], the
intensity and speed of caregiving effects on health are
determined by needs and resources. "Meeds” include
both requirements of the care recipient, such as type/
cause of care need, scope of limitations, amount of care
need, and other obligations, such as employment or (fur-
ther) family responsibilities, while “resources™ cover eco-
nomic, emotional, social, and personality characteristics.
Higher needs and lower resources elevate the negative
effects of care and enhance coping strategies. Thus, for
example, long-term caregivers, persons with higher stress
levels, carers with multiple caregiving roles, and ethnic
minorities are more affected by caregiving [16, 32-34).

Caregiving, health and ethnic differences

Culturally diverse aspects, such as family and role mod-
els, perceptions of illness, the acceptance of external care
provisions, and motives to provide care, shape need-
resource-patterns and the impact of caregiving on health
[35]. Cultural differences are linked to different health
care utilization patterns and behaviours in the case of
care need [36, 37, and they have a complex effect on cop-
ing strategies [38]. Referring to Stress and Coping Mod-
els, ethnic differences in terms of socioeconomic status,
family responsibilities, and individual resources must be
assumed [39]. Additionally, temporal and situational dif-
ferences, ie. the timing of caregiving in the life course
and the care patient’s characteristics, might contribute to
ethnic differences [40]. Regarding physical health, studies
have found greater health disadvantages among caregiv-
ing immigrants [35, 41, 42].

This study covered Ethnic German Immigrants (EGI),
who are the oldest and largest group of persons with an
immigrant background in Germany. In the year 2020,
approximately 2.5 million EGI lived in Germany [43],
with high levels of EGl immigration taking place in the
1990 [44]. EGI are descendants of people who emigrated
from Germany before the 20t Century or who stayed in
former German regions after the Second World War. This
means they are "Germans by status’, and they can acquire
German citizenship directly [45]. Usually, EGI have
migrated to Germany voluntarily and have unrestricted
acoess to social welfare benefits and health services [46].
EGI have a greater cultural proximity to the autochtho-
nous population, higher educational levels, lower return
migration rates, and an older age structure than other
immigrant groups [46]. However, EGI differ from the
autochthonous population in Germany because they (or
their descendants) have witnessed minority experiences
abroad, have a history of migration including integration
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processes, have a lower socioeconomic status, live in
rather traditional family structures, have more traditional
attitudes, claim most health services less often, and are
more likely to receive informal care [35, 46—48].

Thus, while there are differences in terms of needs and
resources, no temporal and situational care-related differ-
ences between EGI and NMG have been identified thus
far [49]. Hence, considering EGI are motivated by two
gainful characteristics: firstly, they are currently one of
the few immigrant populations that have already reached
care-relevant ages. Considering that both EGI and other
immigrant groups are united by the migration experience
itself, findings for EGI might provide important insights
for (yet) younger immigrant populations, eg. Muslims
or refugees. Secondly, the cultural, structural and legal
proximity of EGI and NMG enables to examine the direct
and indirect effects of migration background and minor-
ity status on the caregiving-health association, which
is less influenced by further heterogeneity. EGI may
undergo a higher stress level when becoming a caregiver
due to different reasons, for example higher expectations
to provide care in.furma]]]r within the I!'amil}'. lower rates
of utilization of state and professional services, and lower
social and economic resources. Therefore it was hypothe-
sized that caregiving is more detrimental for the health of
EGI than for NMG. It was further hypothesized that par-
ticularly in the long-term care is associated with worse
health among EGI, when health-, care- and migration-

related disadvantages accumulate.

Methods

Sample

This study wvsed longitudinal data from the German
Socio-Economic Panel covering the years 2000 to 2018
(GSOEP 2000-2018). The GSOEP is the largest and
longest-running multidisciplinary, representative yearly
household panel in Germany [50]. Due to its high annual
response rates (e.g. 85.3% in 2018 [51]), and the relatively
low panel attrition [52], the GSOEP was particularly suit-
able for this cohort study. A detailed health question-
naire has been included every two years since 2002, The
years 2000 and 2001 were used to identify characteristics
related to informal caregiving prior to the earliest pos-
sible baseline (in 2002) which are necessary to identify
non-caregiving individuals in the year 2002, At baseline,
the sample was restricted to NMG and EGI with at least
one non-caregiving physical health measurement for a
period of at least one year prior to the interview, Le. in
order to identify individuals with a valid baseline meas-
urement in the year 2002, it was necessary to include
information from the years 2000 and 2001. Excluding
prevalent caregivers at baseline permits the study of the
impact of the current caregiving status and the {observed)
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duration of caregiving. Moreover, individuals who have a
need of care themselves were excluded to avoid interfer-
ence. In the follow-up they needed to have at least one
subsequent physical health measurement with or without
caregiving. A large proportion of the observations of the
data set from the years 2000 to 2018 had to be excluded
due to an insufficient number of physical health measure-
ments. Less than 2 physical health measurements were
available for 41,015 individuals in the temporary data set
{of which one measurement for 22,853 individuals, and
no measurement at all for 18,162 individuals). This large
proportion is driven by the fact that some of the individ-
uals were surveyed for the last time prior to 2004 (7,79
individuals) respectively for the first time after 2016
(10,337 individuals), and thus per se could not achieve
two health measurements. Panel attrition and mortality
additionally contributed to a loss of analysable observa-
tions. The final analyses covered 26,354 individuals with
a total of 102,066 observations of health changes. (see
Fig. 1).

Measures

Physical health changes

Physical health was measured using the Physical Com-
ponent Summary (PCS), which is one of the two main
dimensions of the Short-Form 12 Survey and subsumes
six items: one on general health, one on physical pain,
two on physical limitations, and two on physical health
problems. PC5 provided a metric scale from 0 to 100,
Higher PCS scores indicated better health, where for
each year the values were transformed and mean-centred
to 50 (SD=10) [53]. The observed outcomes were abso-
lute changes in physical health from baseline onwards
(Apes), calculated by &pu}; = Py - PSpag where
pis;_n denotes the physical health at baseline t=0 and
pcs; . the physical health of each subject (i) in the next
following valid year after baseline (t<j). Negative values
indicated physical health deterioration and positive val-
ues health improvements since baseline. The number of

health changes per subject (j) was between 1 and 8.

Caregiving

"Caregiving” referred to informal caregiving and was
measured twolold: if cither at least one person within
the household mentioned being in need of care and/f
or if a person mentioned that s/he provided care for at
least two hours on average weekdays, Both information
referred to self-disclosure, whereby the granting of the
need of care s based on a standardized medical assess-
ment of the individual autonomy and functional limita-
tions. The average duration of caregiving covered only
subjective assessments and no information on the tasks
associated with caregiving. All persons to whom at least
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one of these characteristics applied were categorised as
"Caregivers’, all the other as *Non-Caregivers” The inci-
dence of the caregiver status was identified by a period of
at least one non-caregiving year prior to the baseline. To
analyse path dependencies, the group of caregivers is dif-
ferentiated by the caregiving history and the current car-
egiving status from incident caregiving onwards (current
caregivers, former caregivers). For the sensitivity analysis,
the number of years in the caregiver role from incident
caregiving onwards was included (metric and categorized
into: 1-2 years; 3—4 years; 54 years).

Migration background

MNon-migrant Germans (NMG) and Ethnic German
Immigrants (EGI) were provided two separate catego-
ries. All subjects for whom none of the characteristics
included in the GSOEP (own/parental migrant history,
country of birth, country of origin, nationality, immigrant
group, and sample group) indicated an immigrant back-
ground were defined as NMG. The status of belonging to
the immigrant group of EGI was asked directly ("Which
of the following immigrant categories did you belong to
when you moved to Germany? [...] “Person of German
descent from Eastern Europe”) and was used as a classifi-
cation criterion.

Covariates

The set of covariates covered socio-economic and
household-related  health  determinants that  particu-
larly reflected the “resource” dimension of the above-
mentioned Stress and Coping Models and that have
been identified as essential in earlier studies [6, 54], and
incduded time-constant and time-variant characteristics.
Time-constant characteristics referred to the baseline
vear and included age (<50 years; 50-59; 60—-6%; 70-79;
804), sex (male; femnale), family status (unmarried;
married-living together; married-not living together;
divorced; widowed), education (based on the Interna-
tional Standard Classification of Education (ISCED)
1997: lower than middle vocational (Le. in school,
inadequately, general elementary (ISCED levels 0-2));
middle vocational (ISCED level 3} vocational 4+ Abi-
tur (ISCED level 4); higher vocational (ISCED level 5);
higher (ISCED level &)), and baseline physical health
(PCS, metrie, mean centred). Time-variant characteris-
tics were changes from baseline onwards in employment
status (status at baseline (full time; part time; margin-
ally employed; non-working)*change in working hours
(more; less; constant)} and household income (income
quartiles at baseline*change (decrease (=-10%); increase
(=< 10¥%); constant)), mental health (Mental Component
Summary, metric, mean centred), and howschold com-
position (single houschold; couple household (without
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children); single parents; couple with underage children
(= 16 years); couple with adult children (age 16 4 years);
multigenerational household; others/missing). In addi-
tion, two design variables were accounted for: the
GSOEP-subsample (time-constant; at baseline), and the
distance between follow-up PCS measurement and base-
line (in years, metric, time-variant). The study design is
illustrated in Fig. 2.

Data analysis

Descriptive analyses were performed to report back-
ground characteristics of the sample and compositional
differences by migration background and caregiving sta-
tus. Bivariate analyses by chi-square tests and t-tests were
performed to determine bivariate associations between
caregiving status and covariates respectively migra-
tion background and covariates. Multivariate analyses
for PCS changes were based on Generalized Estimating
Equations (GEE) [55]. The models were specified with
the identity link function for normally distributed out-
comes, and with an independent within-person residual
covariance matrix which proved to be the best covariance
structure using the gic routine in Stata [56, 57]. Analy-
ses comprised GEE models for the whole sample, and
GEE models with interaction effects. Three step-wise
models with subsequently added mediators and covari-
ates were estimated: Model 1 included migration back-
ground and caregiving status, age, sex, baseline physical
health and mental health as covariates, and accounts for
the two design variables (distance to baseline; GSOEP-
subsample). Household characteristics were added in
Model 2, and sociveconomic characteristics were added
in Model 3. Sensitivity analyses included tests for differ-
ent thresholds of caregiving hours to distinguish caregiv-
ers and non-caregivers, analyses including the number of
(observed) years a person provided care, models includ-
ing care-related characteristics (Le. information on the
number of caregiving hours, the presence of a person in
need of care within the household) for the total sample
and the caregiver-subsample, models without adjustment
for mental health, and models stratified by migration
background.

Results
Descriptives
The sample comprised 102,066 observations, with an
average physical health decline of -2.01 scale points. Of
these observations, 6,992 (6.85%) referred to the period
since initial caregiving and 5,254 (5.15%) were from EGI
(Table 1).

Compared to non-caregivers, caregivers had higher
physical health declines (-2.63 vs. -1.96) and lower physi-
cal health at baseline (48.66 vs. 51.43) (Table 1). Within
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the group of caregivers, physical health declines were
remarkably lower for current caregivers than for former
caregivers (-2.38 vs. -2.78). There were mixed results
when comparing NMG and EGIL. Non-caring EGI had
lower physical health at baseline than NMG (50036 vs.
51.49), but lower physical health declines over time (- 1.60
vi. -1.98). Currently caregiving EGI had remarkably
higher physical health declines (-3.89 vs. -2.29) and for-
mer caregiving EGI had remarkably lower physical health
declines (-0.91 vs. -2.868) than did NMG counterparts.
However, the lower physical health at baseline of caregiv-
ing EGI compared to caregiving NMG is noticeable (cur-
rent caregivers: 46.64 vs. 48.27; former caregivers: 46.53
vs. 49.07) (Table 1).

In the sample, the majority was younger than 50 years
(62.50%), female (52.06%), married and living together
at baseline (58.28%), lived in a couple household with-
out children (37.45%) or with (underage or adult) chil-
dren (37.93%), had a middle vocational degree (52.14%),
and worked full time at baseline (46.27%). While house-
hold income generally increased over the time period

(47.04%), the employment status and the working hours
did not change that much (no change: 70.40%). Both
physical health at baseline (PC5=751.24) and mental
health (MCS =50.67) were slightly above the popula-
tion average.

Considering differences by migration background,
EGI were more frequently never or currently caregiv-
ing, were slightly more frequently in the middle age
groups (ages 50 to 79), were more frequently married
and living together or living in couple households with
children (particularly underage children), had slightly
more frequently educational degrees vp to “mid-
dle vocational’, had lower household incomes, and
were more frequently working part-time or constantly
non-working (each p<0.05). While physical health at
baseline and physical health declines over time were
significantly lower for EGIL, mental health (MCS) was
significantly higher. The physical health change over
time and rates of caregiving did not differ significantly
between EGI and NMG. (Table 2; detailed results upon
request).
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Table 1 PC5 and APCS by Caregiving Status and Migration
Backaround {n=26354 N=102,068)

Groups (individuals/ PCS at baseline (sd} APCS (sd)

observations)

Sample (p=26,354102,068) 5124 {9.23) -301 [@e2)
NMIG {n=24,634/96,811 513019.19) -303 (@p0)
EGI {n=17305,254) 5004 {9.79) -1.485 [3.89)

MNon-Careghvers {n=24379/95074) 5143 (9.18) -1.96 (8.55)
NG {n=22,733/90,136] 5149 {9.15) -1 9B [B.53)
EGl {n=1.616/4,938) 5036 (9.73) -1.60 (8.84)

Caregivers (n=1,975/6.991) 4866 (9.40) -163 [94a)
Current caregivers 4E18 (9.47) -238 (941)

(n=128E1+2724)

MNMG (n=1,784/2 5659) 48 27 (9.44) -329(9.35)
EGI (n="57/155) 4664 (9.88) 389 {10.28)
Former caregivers ABAT (9.35) -2 78 (9.49)

(n=14%5/4, 268)

MMG (n=1,430/4,107) 4907 {9.30) -2586{9.53)
BGl (n=85/161) 4653 (10.23) -041 {5.29)

Calculstions based on GS0EP H000-2018

All‘Caregivers’ have at beast one observation s ‘Current caregivers' or as Fonmmer
caregheers’

Considering differences by caregiving status, physical
health at baseline was highest among non-caregivers and
differed significantly across the groups. Physical health
declines over time were significantly lower for non-car-
egivers than for caregivers but did not differ significantly
within the group of caregivers. Moreover, caregivers
were more frequently females, had more frequently low
or medium education levels, more frequently reduced
the number of hours worked, and were older than non-
caregivers. The latter was particularly true for current
caregivers, who moreover were more frequently mar-
ried and lived without children. Finally, a decrease of the
household income was most frequently among former
caregivers. (see Additional File 1),

GEE models

GEE models were estimated to adjust for additional
covariates and to adjust for structural differences by
migration background and caregiving status as above-
mentioned described. Model 1 was the basic model,
and included migration background and caregiving sta-
tus as the main explanatory variables, and some covari-
ates. Caregiving and migration background significantly
affected physical health changes (Table 3, Model 1).
Caregivers had significantly higher physical health
declines, which were more pronounced for current
caregivers (-0.73, 95% CI: -1.02,-0.44) than for former
caregivers (-0.54, 95% Cl: -0.78, -0.30). Additionally,
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among EGI health declined significantly faster (-0.56,
95% Cl: -0.79, -0.34) than among NMG (Additional File
2, Model 1). Adjusting for household characteristics in
Muodel 2, care-related health disadvantages (former car-
egivers: -0.45, 95% CI: -0.69, -0.22; current caregivers:
-0.63, 95% ClI: -0.92, -0.34) were reduced, but remained
5igniﬁcant. and differences by migration background
were almost the same (EGL: -0.55; 95% Cl: -0.77, -0.32)
{Table 3, Model 2; Additional File 2, Model 2). Socio-
economic characteristics, included in Model 3, largely
mediated the main effects. Both, the health of former
caregivers (-0.32; 95% Cl: -0.55, -0.09) and the physical
health of current caregivers (-0.44; 95% Cl: -0.72, -0.15)
deteriorated significantly faster than that of non-car-
egivers. Moreover, among EGI physical health declines
were significantly more pronounced than for NMG
(-0.32; 95% CI: -0.55, -0.10) (Table 3, Model 2; Addi-
tional File 2, Model 2). Regarding the control variables,
applying the Wald test, it can be shown that (apart from
sex) each characteristic was associated with physi-
cal health changes (each p<0.01) (Table 3, Model 3).
Adjusted for migration background, caregiving, and the
respective other covariates, physical health declined
faster at older ages, among divorced, widowed or sepa-
rately living married individuals, for all household com-
positions compared to couples with underage children,
for persons with non-middle vocational or higher voca-
tional education levels, for those with income decrease
and the first three income quartiles at baseline, and for
those who reduced their working hours or were con-
stantly non-working. Physical health declines were
additionally higher for individuals with better physical
health at baseline and with higher mental health (Addi-
tional File 2, Model 3).

Interaction effects between caregiving and migration
background

To examine migration-related mechanisms and differ-
ences in physical health changes and the association
of caregiving and physical health changes, interac-
tion effects were estimated. Again, the strategy was to
apply three step-wise models, and subsequently add
covariates. Overall, the interaction effect was signifi-
cantly associated with physical health changes in all
Maodels (p<0.001), and thus, there were differences in
the caregiving-health-association by migration back-
ground (Table 4; Fig. 3). Currently caregiving EGI had
additional declines in physical health, and these sig-
nificantly exceeded the declines of NMG (-1.28, 95%
ClI: -2.51, -0.06) (Table 4, Model 3). This tendency per-
sisted across the three models, but was only significant
adjusting for socio-economic characteristics.
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Table 2 Characteristics of the Sample (n=26354), NMG (n=24,924), and EGI (n=1,430)
Total NMG EGI Difference
NMG—EGI
Variable N L] M % N % pvalue
Total 102066 100 96812 100 5254 100
Physical Health at baseline (PCS) (rmean) {i-c) 5124 51.30 5103 |
Change {comparned to baseling) (t-4] {rmean) -2 -303 -1.85 “a
Caregiving ft-v} Non-Caregivers 5074 9315 G0136 9310 4938 9399 W
Farrmer caregivers 4,308 418 4107 4 161 306
Current caregivers 1724 267 156% 265 155 2495
‘Years In caregiver role (1) 0 {non-careghers) w074 9315 G0136 9310 4938 9399 ¢
1-2 years 4,928 483 4719 487 209 358
34 years 1,222 1.3 1,15 130 63 120
S5+ years B4 B! Mg 0.a2 A4 a4
‘Years In caregiver role (mean) (t-v) il o9 iTi ] a
Migration back-ground (t-c) Kon-rrigrant Germans NG} 95812 9485 G812 10000
Ethnic German Immigrants [EGH 5,254 515 5254 10000
Age (years) {baseline) {t-c) <50 years &3 787 6250 60584 62538 3M3 apbos ¢
50-59 16,110 1578 15227 1573 B&3 1681
60-69 14,785 1449 14018 1448 a7 14.60
7o-ra 6,338 611 598 818 356 6.78
80+ 1,046 100 1,000 1.03 45 08a
Age (years) {baseline) (mean} {t-c) 4423 44,11 4444 a
Saw (t-0) Male 485933 4794 46580 4809 2373 45qF e
Fermnale 53133 5206 50252 5181 3BA1 5483
Mental Health (MCS Scale) (mean) (14 5067 50,65 5103 "3
Family status (baseling) (t-ch Unimarried 28233 2Te6 27293 1819 G40 17Eg e
Married—Iliving together S948%  S5B28 55755 5759 34 ar
Divorced 7,681 783 7 162 300 5N
Widowwed 4,71 467 4574 472 197 378
Marrlied—nat living together 1,682 185 1809 1.67 a3 158
Household compaosition (1-v) Lingle household 17952 1759 1725 1782 @89 1335  we
Couple household (wo childreny 38223 3745 363868 3759 1634 349
Single parents 5,507 540 529 540 27E 529
Couple w underage children 23314 2kA4 783 2280 1531 2904
Couples w adult ch. (z=ge 16+) 15,404 1509 14603 1508 801 1525
Multigenerational household 855 aa4 M a2 B4 122
Crther composition/missing az 0ag  7a2 org 50 095
Educatian [t-c) Lowver than méddle vocational 9,267 908 8448 AT3 a9 1559 "
Middle vocational S3E SB14 508M4 5255 2344 4461
Viocational + Abitur 6,420 629 5gfa 588 Fi 14.16
Higher vocational 8.551 838 8175 844 3Ta FAL:
Higher MATD M1 23830 a2 9N 1848

156



Original Publications

Georges BMC Public Health  (2022) 229021 Page 9of 15
Table 2 (continued)
Total NMG EGI Difference
NMG—EGI
Wariable i ] b M k1 L | b Prvalue
Total 102,066 100 96,812 100 5254 100
Howsehold Income at basaline (quartiles Q1 Decrease = -10% 413 462 4302 454 in a.11 e
01-04) ® Change (t-v)
Q2. Decrease>-10% 6,589 &5 Gad/ kb 443 8241
Q3, Decrease >-10% 2043 TE8 £.861 £81 382 727
04, Decrease »-10% 8139 797 Fan 817 228 434
01, Constant (£ 10%) 108 698  BA59 G.ER 449 855
(2, Constant (£ 10%) 1432 ] 6,992 1xa 440 E
03, Constant (£ 10%j) 2 ros 6870 FA L] 342 asl
(W, Constant (£ 10%) 4,518 443 4,392 4.54 126 240
1, Increase > + 10% 16377 1605 15329 15483 1048 1945
Q2 Increase > + 10% 13,792 1351 12935 1338 857 1631
03, Increase > + 10% 11,18 1148 11,203 1157 515 980
O, Increase > + 10% 6,125 a0 &0 6.1 104 1498
Ermployment Status at baseline ®* Change (t-v)  Full time—Mo Change 35327 3461 3363 474 1898 F1ap e
Full tirre—Reduced 11,8498 168 11384 1178 514 9./
Part time—More 1,727 16% 1624 168 103 156
Part time—MNo Change 503 5M 5576 5he 137 a1
Fart time—Reduced 3,082 300 2914 im 148 242
Kan-regular—More 1,628 1M 1.7H 1.7 49 148
Kon-regular—Mo change 1,632 180 1,283 133 14 150
Man-regular—Reduced 1,382 135 1,330 136 62 118
Man-working—More 10,581 1037 9962 1029 819 176
Man-working—Mo change 28986 2840 27389 1829 1587 3040

Calculations based on GSOEF 2000-2018

p-walue for categorical varisbles for difference between NBMG and EGI is based on a chi-sguare test between migrant group and the independent variable, pvalue for
metric variables {a} is based on a t-test, (v time-varying variables, f-c time-constant variables, *p < 05, **p <001, ***p<0.001

Sensitivity analyses

Several sensitivity analyses were performed to evaluate
the robustness of the results and potential third variables.
Firstly, the main explanatory variable — caregiving — was
checked. Caregivers were defined as all those who lived
in a shared household with at least one person in need
of care or who stated to care for others for at least two
hours per day. This definition came close to definitions of
previous studies [58, 59]. The results are largely robust,
where lower thresholds predictably lead to slightly less
distinet results, and higher thresholds are accompa-
nied by higher statistically uncertainty due to the lower
number of cases (20% of the caregiving observations
referred to caregivers with two caregiving hours per day).
Secondly, to model the care history more detailed, the
number of years in the caregiver role since initial caregiv-
ing was used as the main explanatory varable (besides
migration background). There is a negative association

between the number of years and physical health (met-
ric: -0.09, 95% CL -0.15, -0.03; categorized: 0 years (ref.):
0; 1-2 years: -0.31, 95% CI: -0.53, -0.08; 3—4 years: -0.47,
95% Cl: -0.90, -0.03; 5 + years: -0.52, 95% CI: - 1.05, 0.00).
Interacting with migration background, there were ten-
dencies of worse physical health with increasing length
of care among EGI, but these did not reach 5'Lgniﬁcam:e
{each p<0.10). Thirdly, to consider the burden associated
with caregiving, a set of care-related characteristics was
integrated. Both the number of daily caregiving hours
and a shared household with a person in need of care
(WN=1,214) had no distinct effect on physical health and
did not interact with migration background. These char-
acteristics were additionally tested on the caregiver-sub-
sample (N=6,992), but were not correlated with physical
health and migration background. Additional character-
istics related to the care recipient (care level, diseases,
type of care need, external support) were considered and
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Table 3 Linear Regression (GEE Modelst Determinants  of

Physical Health Changes (overall pvalues)

Model 1 Model 2 Model 3
Varlable ] [ o
Caregr-.-ung {-w) <00 <00 <00
Migration background (t-c) <0001 <0001 0005
Age (years) (baseline) <0001 <0001 <000
(t-c)
Sext (1-c) <0001 <000 Q141
Physical Health at baseline (PCS) (mean) <0001 <0001 <0000
(t-c)
Menital Health (MCS Scale) (mean)] (t-v) <0001 <000 =000
Family status (basaline) {t-c) <0001 <0001
Househald compaosition (4] <000 <000
Education ft-c) < 00m
Househald income at bazeline (quartiles = 0001
01-04) ® Change (t-v)
Employment Status at baseline ® Change =000
(v}
Cons <0000 <000 <000
M {obs) 26,354 26,354 16,354
M {individuals) 10x066 102066 102066

Calculstions based on GS0EP 2000-2018

Overall p-value for categorical variables based on'Wald test; overall p-value for
metric variables based on lnear regression; all models wese adjusted for design
variables (detance to baseline, GSOEP-subsamplel, f-v timse-varying variables,
#-c time-constant variables, NG Mon-migrant Germans, BGf Ethnic German

lmamigrants

Table 4 |neraction effects  Caregivirg*Migration
carrespanding p-valuas)

Page 10of 15

variable has been maintained. Finally, to evaluate migra-
tiun-spu‘_‘iﬁc mechanisms, models stratified by migra-
tion background were estimated. Apart from economic
characteristics and family status — family status at base-
line, education, income, and occupational status/changes
were largely irrelevant for EGI — the mechanisms were
very similar for both groups. All analyses are available on

request.

Discussion

In line with previous studies [17, 18] this study suggests
physical health disadvantages among caregivers. These do
both evolve directly with transition into caregiving and
have a long-term effect beyond the care period. Although
the impact of direct and indirect health spillovers [20, 21]
could not be disentangled in this study, they might partly
explain physical health disadvantages of caregivers. In
addition, the occupational and social strains associated
with incident earegiving [22, 23] seem to play a central
role, as these characteristics moderated the health-care-
relationship. Socioeconomic, household, and individual
characteristics partially mediated the effect caregiving
has on physical health, whereas older ages, lower levels
of education, low incomes and income decreases, unem-
ployment and leaving full-time oceupation — and thus
particularly socioeconomic characteristics — were asso-
ciated with physical health declines. These findings are
comparable to previous findings [27] and elucidate both

Background (n=263%4; N=102066) (overall pwalues, coefficients and

Model 1 Model 2 Model 3
Gl Coeff  95%CI o Coeff 95%Q o Coeff  95%C1 [
Care-ghving (tv)  Owerall® =000 = 0001 <0001
Maon-caregivers fref) 0 4] ]
Former caregivers 109 [oa2230]  QoF? 1.23 [0.03,2.43] Q.04 L] [-0.29.2.10] 0136
Current careghers -1.12 [-237003] iTu] -1.13 [-2370.10] 007z -1.28 [-2.51,-0u0a) 0040

Calculstions based on GSOEP J000-2018

* Crverall p-value for the interaction effect based on Wald test; coefficients represent additional differences compared to NMG counterparts; M1 adjusted for migration
backgrownd, caregiving status, age, sex, baseline physical health, mental health, distanoe to beseline, GSOEP-subsample, M2 additionally adjusted for family status at
bazeline, houseshaold compasition, M3 sdditionally adjusted for sducation, household incomee st baseline*change, employment statues st baseline®change, ¢-v time-

warying varable, ref. reference categorny

examined exploratory, but could not be included mean-
ingfully, and did not deliver reliable results due to many
missing information. Fourthly, te recognize the interrela-
tion between physical and mental health (MCS), models
without MCS were estimated. This slightly reduced the
physical health differences depending on the caregiving
status, but had almost no effect on the association and
interaction between migration background and physical
health. As MCS improved the model substantially, this

the impact of economic changes associated with inci-
dence of care [22, 23] and the mitigating effect of higher
resources among caregivers [30]. Thus, interventions for
the labour situation, eg. a better reconciliation of care
and employment, might reduce public health burdens
and the health burden of caregivers [60, 61]. In addition,
this study implies caregivers to have additional physical
health disadvantages with increasing care duration over
the life course [62). This illustrates the accumulating
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3:-' Former Caregivers
= =09 3R
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=
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=10 =10 =10 0.0 (Y] 20 30

Fig. 3 Interaction Effect Careglving*Migratkon Background. Calculations based on GSOEP 3000-2018. (N=102,066) The blue-coded bar indicates a
significant different coeffickent for EGI compared to NMG; overall p-value for the interaction effect based on Wald test; adjusted for all covarlates

negative impact caregiving has on physical health over
time, and emphasizes the need to support caregivers in
the long-term.

Differences in physical health changes between NMG
and EGI were found across all models, indicating slightly
higher health declines among EGL Moreover, the results
clarify that cultural differences shape the effect caregiving
has on physical health [34], as the negative impact of car-
egiving is partly stronger among EGL Currently caregiv-
ing EGI had additional physical health disadvantages over
NMG by -1.28 points, which roughly equals the aver-
age (adjusted) difference between the age groups 60-69
and 70-79. Compared to the other coefficients, this
was a noticeably strong effect. Meither socioeconomic,
individual or household characteristics nor economic
or employment changes explained these differences.
However, socioeconomic resources were less important
among EGI, while household characteristics appear to be
maore relevant and partly compensate for lower resources.
The significant physical health advantages of caregiving
EGI living in a couple household with underage chil-
dren or living in a multigenerational household (results
upon request) might indicate stronger intra-familial and
intergenerational cohesion among EGI, which might
reduce caregiver burdens [42]. Moreover, the transition
into caregiving was culturally shaped. While the share
of caregivers was similar for NMG and EGI, particularly
EGI with poorer physical health at baseline transitioned
into the caregiving role. However, while processing
the data, it was noticeable that particularly EGI left the
GSOEP after incidence of caregiving, thus their share was
underestimated.

This study included main determinants of health, but
could not fully cover the complex relationship between
caregiving, physical health, and migration background.
Thus, additional background characteristics  and

unobserved heterogeneity might be discussed. Consider-
ing stress and coping models, these cover sociocultural,
interpersonal, and patient-related characteristics [32,
40]. While economic, organizational and psychologi-
cal strains were integrated into the analyses, emotional
and social strains [22, 63], motives to provide care [41,
42, 64|, burdens associated with caregiving [65, 66], and
external resources were not integrated depletive in favour
of migration background and due to data restrictions.
There might be differences by migration background in
these characteristics. However, it is hypothesized that
these only marginally mediate the strong and direct
impact daily caregiving has on health. Subsequent stud-
ies might shed more light on characteristics of the care-
recipient as well as the "need” dimension of caregiving
considering stress and coping models. Path models could
enable to understand passages and transitions, for exam-
ple the transition into caregiving or the termination of
caregiving.

As the analyses were based on longitudinal survey data,
panel mortality and non-response might have biased
the results. The share of persons with caregiving in the
sample is 7.5% and thus slightly lower than other stud-
ies of Germany [12], but because only some years (up
to a maximum tmespan of 16 years per person) were
analysed, this share seems reasonable. Mevertheless, the
inclusion criteria might contribute to biased estima-
tions. The sample only included non-caring individuals
at baseline and thus prevalent as well as long-term car-
egivers were underrepresented. However, the sample’s
average physical and mental health was slightly higher,
but essentially equal to the health status of the popula-
tion in Germany. Regarding selective panel mortality, it
is likely that ill people, persons with burdensome family
events, and migrants were less included the sample [&7,
68). Moreover, survey participation usually is not evenly
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distributed within the group of caregivers [69], and it has
to be assumed that caregivers were underrepresented
and positively selected, and thus the effects are rather
underestimated. It must also be borne in mind that the
information on the care status (depicting the presence of
persons in need of care within the household and aver-
age care hours per working day) were based on unvali-
dated subjective self-assessment. The study design is
associated with left- and right-censoring and thus with
incomplete information, Le. persons that used to provide
care in the past might be misdassified as non-caregivers,
while others were possibly not interviewed until transi-
tion into caregiving. Different selection into the sample
by migration background cannot be completely excluded.
Population-based surveys might solve this problem. Con-
cerning selectivity into caregiving there is positive and
negative selection, as persons living with underage chil-
dren and non-higher vocational education levels are less
likely to become caregivers, while persons aged 50 to 59,
females, and individuals with better physical and men-
tal health were more likely to provide care. Finally, EGI
had a higher likelihood to turn into caregivers than NMG
(p = 0.001; results upon request).

The longitudinal analyses based on Generalized Esti-
mating Equations allowed for analysis of clustered data
and determining associations of cause and effect in the
limited framework of non-experimental studies. Back-
ground information was taken from the baseline year,
which was measured before physical health changes by
definition. Additionally, initial caregiving and informa-
tion on the caregiving history always preceded the fol-
low-up physical health measurement, which was used to
quantify health changes. Interdependencies due to auto-
correlation of time-variant characteristics, such as men-
tal health, cannot be excluded, but GEE models consider
these dependencies and are even robust in the case of
misspecification [56, 70]. Usually, GEE models are highly
cligible to perform epidemiological studies and cohort
studies, and enable to measure average effects over the
population of correlated data [71].

Despite the restrictions, the results indicate accumulat-
ing disadvantages of caregiving. Caregiving is emotionally
and physically demanding and interventions to reduce the
health risks of caregivers are needed to prevent caregiv-
ers from being the patients of tomorrow, and to reduce
possible burdens on care systems and health systems. On
the one hand, the analyses illustrate the breadth of poten-
tial mechanisms to reduce caregiver burdens, eg. higher
household incomes and employment. The positive effects
of marriage and living with underage children underscore
the relevance of social support and family cohesion. On
the other hand, these results can only partly explain the
correlation of caregiving and physical health. In addition

Page 12o0f 15

to the aforementioned discussed characteristics, there
may perhaps also be macrolevel factors [19] which deter-
mine the impact of informal caregiving and differences
by migration background. Consultation and supporting
structures, additional to benefits of the statutory long-
term care insurance, might be helpful. The care-related
physical health disadvantages of EGI, who are less likely
to utilize state benefits and offers [72], emphasize the
need to establish user-oriented and accessible state ben-
efits. Moreover, considering these differences reveals the
importance of multicomponent interventions at several
levels to counteract caregiver burdens [65, 66].

Against the background of cultural and structural prox-
imity of EGI and NMG, it may be discussed whether the
associations might be even stronger for other immigrant
groups [39]. In this study, in faver of homogeneity no
additional groups were integrated. However, considering
the care disadvantages of EGI, who are better integrated
and healthier than other immigrant groups, it is plausi-
ble that the negative impact of caregiving might be even
more pronounced for other immigrant groups.

Conclusions

This study contributes to a better understanding of the
mechanisms of the caregiving-health-association, and
thus helps us to understand the interrelation of the age-
ing process and providing informal care. Current demo-
graphic developments are accompanied by an increasing
number of people in need of care who have a migration
background, and caregivers, particularly immigrant car-
egivers, are vulnerable groups. The use of most current
data helps us to understand contemporary and future
challenges, and emphasizes that a steady care situation
might be related to additional challenges for public health
in the short-, medium- and long-term. The integration
of migration background allows a better understanding
of cultural, social, and houschold-related diferences.
However, subsequent studies might integrate additional
contextual etfects and expand the long-term perspec-
tive to disentangle the main drivers of care burdens and
to understand developments and interdependencies

properly.

Abbreviations

GROEP: Gamman Socic-Economic Panel, EGLEthnic Genman Immagrants; NMG:
Nos-migrant Germans; PCS: Phiysical Component Summary; S0: Standasd
Diesiation; GEE: Generalized Estirnating Equation; MCS: Mental Component
Sumenany; T-c Time-constan; T-v: Tire-varying; Ref: Reference categony; 95%
Cl:95% Confidence Interval; ISCED: intemational Standard COlassification of
Edlucation.
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Abstract

In recent years, Gemany and Austria have been among the leading Eurcpean receiving
countries for asylum seekers and refugees (AS&R). The two countries have cultural and
economic similarties, but differ, for example, in their health came systems, with AS&R having
unresticted access to health services upon amival in Austra, but not in Gemany. This
study investigates the determinants of health among refugees in Austria and Germany, and
how these determinants differ between the two countries. We analyze comparable and har-
monized survey data from both countries for Syrian, Afghan, and Iragi naticnals aged 18 to
59 years who had immigrated between 2013 and 2016 (Germany: n = 2,854, Austria: n=
374). The study adopts a cross-sectional design, and wses propensity score matching to
examing comparable AS&R in the two receiing countries. The results reveal that the ASER
in Germany (72%) were significantly less likely to report being in (very) good health than
their peersin Austia (B9%). Age and education had lange impacts on health, whamas the
effects of length of stay and length of asylum process were smaller. Compositional differ-
ences in terms of age, sex, naticnality, education, and partnership situation explained the
country differences cnly in part. After applying propensity scone matching to adjust for struc-
tural differences and to assess non-confounded country effects, the probability of reporting
(very) good health was still 12 percentage points lower in Gemany than in Austria. We con-
clude that many of the deteminants of health among AS&R cormespond to those in the non-
migrant populaticn, and thus call for the implementation of similar health policies. The health
disadvantage found among the AS&R in Germany suggests that removing thedr initially
restricted access to health care may improve their health.
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Introduction

In recent years, Europe has been the destination oflarge inflows of refuge-seeking individuals,
with more than 4.6 million individuals arriving in the EU-28 countries over a five-year period
[1]. Large shares of these asylum seckers came from Syria, Afghanistan, and Irag. Todate, the
political, sodetal, and scientific discourses on this wave of refugees have focused mainly on its
effects on the economies and welfare systems of the recdving countries in Enrope [2-5], while
less attention has been paid to refugees” health and their acoess to health services [6-13]. While
anumber of studies have examined the mental and physical health of refugees in large refuges
camps and inlow-income countries [14-17], the health of refugees in high- or medinm-
income country contexts remains under-researched [9-11, 13]. The previous studies that have
examined this topic have found that compared to the health status of the total population,
AS&R in Germany have better physical but worse mental health [18], while male AS&R in
Austria have better self-rated health [19].

This research gap has important consequences, as health isan individual’s most important
resource for successful integration into a society and the labor market of the receiving country
[20, 21]. There are numerous determinants of refugees” health. Among AS&R, being female [7,
22] and being older [7, 1] are assodated with worse health, while having higher levels of edu-
cation [23] and (family) social support [22, 24] are associated with better health. Moreover, the
health of AS&R varies by their country of origin [6, 22]. Refugee-specific determinants of
health include the circumstances and experiences of individuals before they fled, during ther
journey, and after their arrival in a host country [16, 20, 21]. Moreover, access to health care
services in the destination country hasbeen shown to be a key factor in the health of AS&R.
There is, for example, evidence that when AS&R face no formal access barriers to are, they
tend to be in better health and have higher levels of social inclusion. Moreover, the lade of such
barriers might reduce public health expenditures [8, 25-27].

Germany and Austria are two high-income European countries with high gross domestic
product (GDP) levels and above-average medical care standards [28, 29]. Both countries have
received large mumbers of asylum seekers. During the last five years, about 1.8 million asylum
applications have been filed in Germany and 197,000 applications have been filed in Austria
[1]. In this period, the number of individuals who were officially granted asylum (including
subsidiary protection and protection on humanitarian grounds) was roughly 1.1 million in
Germany and 108,000 in Austria [30, 31].

In both countries, health care expenditures are equivalent to 10-11% of the GD'F, a share
that is above the EU-28 average (numbers refer to 2016; EU-28 includes the 28 member states
ofthe European Union as of 2016) [29]. Health insurance is granted to both asylum sedwers
and refugees, but in different ways. In Austria, aslegally mandated in the Austrian General
Social Insurance Law from 2004, individuals can make use of all health care services provided
by the medical insurance system upon submission of their asylum application. This includes
access to public hospitals, psychological treatments, and medications. Therefore, asylum appli-
cants have the same formal access to the health care system as the resident population [11]. In
contrast, as regulated by the German Social Welfare Law for asylum seekers from 19493, Ger-
many provides limited access to asylum seckers up to 15 months after they have submitted
their asylum application, induding essential medical treatment, vaccinations, and pregnancy
care. After that period, asylum applicants receive regular medical care and have the same
access to health cre as the German resident population. Moreover, once applicants have
received a positive decision on ther application, refugees enjoy unlimited access to health

care.
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Taking the cultural and economic similarities as wdl as the differences in health policy in
the two countries into account, our paper has two central research aims: first, we want to pro-
vide insight into sdf-rated health (SEH) and determinants of health among AS&R in Germany
and Austria; second, we want to put the factors that may contribute to the differences between
the two countries in perspective. We hypothesize that we will find 1) differences in health out-
comes by sociodemographic characteristics among AS&R, and 2) health differences among
AS&R in Germany and Austria.

Materials and methods

Data and population

This study uses data from the [TAB-BAMF-S0EP-Refugee Survey 2016 (for Germany) and
from the Refugee Health and Integration Survey (ReHIS) (for Austria). The IAB-BAMF-S0E-
P-Refugee Survey 2016 [32] indudes responses from AS&R who arrived in Germany between
2013 and 2016. Interviews were conducted as CAPIs (computer-assisted personal interviews)
in Arabic, Kurmanii, FarsifDari, Urdu, German, and English. The translation was carried out
conscientiously by two translators, and the responses were subsequently harmonized [33]. The
random sample was based on the German Central Register of Foreign Nationals (which con-
tains information about all foreign nationals in Germany), and included 4,527 individuals
aged 18 years or older [33]. The response rate was roughly 50%, with only a smal proportion
of nonresponse being refusal (~10%) or due to illness or nursing care (< 1%) [34]. The ques-
tionnaire consisted of a detailed personal questionnaire and a houschold questionnaire. The
survey collected information on the health, migration, educational, and em ployment biogra-
phies of AS&R, aswell as on their reasons for fleeing, the routes they took, and their personal-
ity and attitndes [35, 36].

The ReHIS was conceptualized as an interim survey within FIMAS, a project on the labar
market participation of Syrian, Afghan, and Iragi refugees in Austria. The ReHIS survey was an
interim survey between the second and third wave of the FIMAS+INTEGRATION panel [37].
The FIMAS+INTEGRATION sample contained 780 persons that agreed to partidpate in the
interim survey and provided contact details. The response rate was 68%, where the majority
could notbe reached due to incorrect contact details or not picking up the phone after multiple
contact attempts. Only 6% of the non-responding persons refused to participate. The interviews
were carried out in early 2018 as CATE (computer-assisted telephone interviews) mainly in
Arahic and Farsi/Dari as well as few interviews in German. The ReHIS was based on selected
EHIS (European Health Interview Survey) items and the IAB-BAMF-SOEP-Refugee Survey
2016. The sample consisted of 515 persons aged 18-61 years who arrived in Austria between
2011 and 2018 [38]. The questionnaire spanned 50 items fooused on psychosocial and physical
health, barriers and patterns of health care utilization, and individual characteristics [38, 349].

For further information on the field phase and data collection, we refer to two other studies
(33, 40].

For reasons of comparability, the current study is restricted to AS&R who are Syrian,
Afghan, or Iraqi nationals aged 18-59 years who immigrated between 2013 and 2016. These
three nationalities have made up a large share of the asylum seekers in Europe in recent years,
espedally in Austria and Germany [1]. Our sample comprises 2,854 respondents in Germany
and 374in Austria.

Health measure and control variables

Our German data source (IAB-BAMF-SOEF-Refugee Survey 2016) had a broad focus on refu-
gees' lives in their host country of Germany. Each respondent was asked questions about his/
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her living situation, legal status, vocational training, language skills, employment, state bene-
fits, religion, worries and concerns, political atti tudes and interests, attitndes toward women,
family situation, and general life satisfaction. A short cognitive test (the "symbols and numbers
test” to test the speed of peraeption and fluid intelligence) was also administered. In addition,
the respondents were asked several questions related to their health, including about ther gen-
eral health, as well as their physical and mental health. The questionnaire was validated via
qualitative pretests [34]. During the interview, the interviewer and the respondent were able to
simultaneously look at the questionnaire in German and in the respondent’s language in order
to minimize language barriers [41].

The focus of our Austrian data source (ReHIS) was on psychological health and access to
medical care and integration services among refuges in Austria. The respondents were asked
questions about their general health, physical health, psychological wdl-being, experiences
with the Austrian healthcare system (induding unmet needs), concerns and worries, and the
extent to which they feel welcome in the host country. Information on each respondent’s
demographic characteristics, education, employment, legal status, language profidency, and
family context was derived from an interview conducted shortly before the ReHIS in the
framework ofthe embedded survey on the labor market participation of refugees in Austria
FIMAS [37]. All of the relevant question blodes and items were directly taken from the well-
established EHIS survey, and from the IAB-BAMF -S0OEP-Rdfugee Survey 2016. After rigorous
technical and internal tests/moclup interviews were conducted with native speakers, an inten-
sive pretest phase with 20 completed interviews in Arabic and Farsi was und ertaken with refu-
gees residing in Austria [37].

In our comparative study, the main variable of interest is SEH, which was included in both
questionnaires. The exact wording of the question was " How would you describe your aarrent
state of health? (1) Very well, (2) well, (3) satistactory, (4) Not very good, (5) poor” in the IAB--
BAMF-SOEF-Refugee Survey; and was "In general, would you say your health is (1) very good,
(2) good, (3) acceptable, 4 (fair), (5) bad” in the ReHIS. Answer options were dichotomized
into “(very) good” (comprising the answers (1) and (2]} and "less than good” (including
answer options (3), (4), and (5)). The set of control variables refers to the WHO's "Social
Determinants of Health” framework, which describes the interrdation of structural determi-
nants of health inequities (the sodoeconomic and politial context in the destination country,
and the sociceconomic position in the country of origin), intermediary determinants ofhealth
(material circumstances, biological and behavioral factors, and psychosocial factors), and
health system factors [21]. We included the following as main control variables: sex (male,
female), age (18-24, 25-29, 30-34, 35-39, 4044, 45-59 years) (representing biological fac-
tors), nationality (Syrian, Iragi, Afghan) (representing factors referring to the country of ori-
gin}, partmership status (never married, married and living with partner, married and not
living with partner, married and no information on place of residence of partner, widowed or
divorced, or no information on partner status ) (representing psychosocial factors), and educa-
tion (low level (International Standard Classifiation of Education (ISCED) 0-1) or no infor-
mation on education, medium levd (ISCED 2), high level (ISCED 3-6)) (representing
socioeconomic factors ). These socio-demographic variables were cited in previous studies as
crucial determinants of SRH [42, 43]. For some of our multivariate analyses, we also consider
migration-specific characteristics, such as the length of stay (0-18, 19-24, 25-30, 31-36, 37 or
more months) and the length of the asylum application process (0-3, 4-6, 7-14, 15 or more
months; decision stll open; no information on length of asylum process), which represent
health system and psychosocial factors.
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Statistical analysis methods

The analyses consist of three steps. First, we provide descriptive results on the share of inter-
viewed refugees in (very) good self-rated health (vgSRH) in the two countries. Second, we
explore determinants for SRH. Separately for the two countries, probit regression models with
SREH asa dependent variable are used to estimate average marginal effects (AME). These AME
represent the average effects of a variable on the probability of perceiving one’s health as (very)
good, and are comparable across different models [44]. Positive'negative coefficients indicate
that the corresponding group had vgSEH more/less often than the reference group.

Third, we investigate whether the initially limited access of AS&R to health services in Ger-
many is associated with differences in SEH in Germany and Austria. Matching estimators are
used compare the outcomes (Le., SRH) of individuals who are as similar as possible with the
sole exception of their treatment status. Whereas in medical studies “treatment” typically refers
to the introduction of a new drug or a new surgical procedure [45, 46], we define treatment as
AS&R beng given unlimited access to health services in the host country from the time of
arrival onward. An individual's treatment status is equal to one if s the is residing in Austria,
and to zero ifs/he is residing in Germany. The dficacy of the treatment is estimated via the
average treatment effect (ATE) of those receiving it. Within the counterfactual framework [47,
48], we denote Y, as the observed outcome if a subject did not receive treatment, and Y, as the
counterfactual for that subject if s'he was exposed to treatment. For a subject who received
treatment, we denote Y, as the observed outcome, and Y, as the counter factual outcome. To
address this missing data problem, the Stata software package provides methods for estimating
treatment parameters like the ATE, which is the mean of the difference between the observed
and the counterfactual outcome: ATE = E(Y,;-Y,). We perform a five-nearest-neighbor match-
ing procedure, and apply matching with replacement, which increases matching quality and
decreases bias [49] The caliper width for valid matches [50] is set to 0.3,

Propensity score matching is used to contral for differences between the two countries in the
structure of the AS&R population [51]. Propensity scores are the conditional probability of asign-
ment to treatment (Le., redding in Austria) given a vector of observed covariates (sex, nationality,
age, partnership datus, and eduation) [52]. As implemented in the Stata software via the command
teffects, after conditioning on these covariates, any remaining influences on the treatment are not
redated to the potential outcome [53]. Statistical analyses were conducted in Stata version 15 [53].

Ethics

The ReHIS was approved by the research commission of the Vienna University of Economics
and Business. The “Ethical Guiddines for Good Research Practice” issued by the Oxford Refu-
gee Studies Centre [54] were fully adhered to. Participants provided their informed consent to
participate in the study. Because the survey was conducted via CATIs, interviewee consent was
not documented, as only those participants who gave their explidt consent were interviewed.

The anthors used only de-identified data from the ReHIS and the IAB-BAMF-SOEP-Refu-
gee Survey 2016, and were thus exempt from [RB review. Consent was obtained by providing
all partidpants with a declaration of data protection indicating that partid pation was volun-
tary, and identities would be kept confidential.

Results
General characteristics

The respondents in our German analytical sample were predominantly male, and had a mean
age of 33 years. The majority were Syrian (Table 1). A large share were married and living with
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Table 1. Sample characteristics of A58 and share in vgSRH, by country.

Sample characteristics Share in vgSRH t-Test
mean | 95%CI)
Crermany Austria Crermany Austria
Sex
Male 6% 7% 076 (IL74; 0.78) (L.90 {0.57; 1.93) e
Female 6% 1% (LGS (ILE2: 0.68) 1L79 {0.67; 1.91) +
Mationality
Syria 7% 2% 74 {L72 0.76) 1193 {0.90; 1.96) e
Iraq 17% 17% (LAR (IL63; 0.72) (L8 {0.79; 0L96) o
Afghenisian 16% 21% (L66 (ILL; 0.70) 0L75 (IL6S; 0.85) +
Age
18-24 years 23% 26% (L84 (IL8L; 0.87) (LE7 ({L A0 0.94)
25-79 years 16% 24% 75 {IL71; 0.79) 1195 {0.90; 1.99) o
30-34 years 18% 18% 76 {IL72 0.80) (L9 (0.82; 097) :
35-39 years 17% 15% L0 {iL6 0.74) (L8 {0.81; 0L98) o
40~ years 11% % (L9 (L6 0.74) 1194 {0.86; L02) =
45-59 years 15% 2% (L49 (IL45; 0.54) (L67 {0.49; (L8S) +
Menn age in yeams 33 31
Partnership status
Mever marrial 7% 53% (L83 ({L 80 0.86) (L8 {0.85; 0L.94) :
Married, living with partner 0% 26% W0 (068 0.72) 091 (0.85; 0.97) —
Married, not living with purtner 10% 2% (LAS (IL5% 0.71) L77 (0.62; 0193)
Married, no information on partner 1% 1% (L9 (L 43 0.94) {L89 {0.79; LOD) +
Widowsad/divarced/no answer 1% 3% (L44 (I35 0.53) (L85 {0.62; LO7) -
Education
Low level {ISCED 0-1) ar 1o answer 4% 25% (L66 (ILE3; 0.68) (L82 {0.74; 0L.90) "
Malium level {ISCED 3) 19% 1% 075 (L72 0.79) (LB {0.76; 1L96) +
_ High level {ISCED 3-6) 38% 62% L77 (IL74 0.79) 1192 {088; 0.95) o
Length of sy
01-18 manths 0% 3% 0L72 (L7 0.74) {L64 (030; (L98)
19-24 months 11% &% 072 {IL67: 0.77) (L82 {0.64; 1.99)
25-30 months % 17% L73 (IL&7; 0.78) (L83 {0.73; 192
31-36 months 5% 39% 071 (L6 0.79) 1192 {0.57; 0L96) e
37 manths and more 5% 3% (L7 (IL59% 0.75) 1191 {0186; 0L96) o
Length od asylum process
01-3 months 23% 16% 73 (L7 0.77) (L8 {080; 0.97) "
4-6 months 18% 1% L73 (IL6% 0.77) (L8 {080; 1.99) .
7-14 manths 0% A% 076 (L72 0.79) 1192 {0188; 0.96) o
15 manths and more &% 27% L77 (L7 0.83) (L83 {0.76; 0L.91)
Decision still open 29% 1% (L66 (ILE3; 0.69) (LB {0.65; LO7)
Nao information 4% 0% 073 {65 0.81)
Total 100% 100% 072 (L7 0.73) (L9 (0.85; 1.92) e
Tatal (N} 2,854 374 2854 374
Sources [AB- BAMF-50EP 2016, ReHIS
Significance levels:
+p<o.10
" peillis
** peo0ll
*** p<0.001.
Note: ASBR: asylum seekers and refugees, vgSRH: (very) good selfrated health.
- L1371 5871100
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a partner, while smaller shares had never been married or were married and not living with
their partmer. Very few of the respondents were divorced or widowed, or provided no informa-
tion on their partnership status. Roughly four out of 10 respondents reported having either a
low level of education (ISCED 0-1; 37%) or provided no answer (6%), while roughly the same
share reported having a high level of education (ISCED 3-6), and two out of 10 said they had a
medium level of education (ISCED 2). A large share of the interviewees had arrived in Ger-
many within 18 months of the survey (conducted in 2016). One out of four respondents
reported that the duration of their asylum application process was three months or less, and
was thus rather short. Two out of four indicated that they had waited 4-6 months for the deci-
sion, and two out of 10 said they had waited 7-14 months. Three out of 10 of the respondents
reported that the decision regarding their asylum application was still open at the time of the
interview.

The gender distribution in our Anstrian analytical sample was also unhalanced (87%
males). The majority of the respondents were Syrian, and the mean age in the sample was 31
years. More than one halfof the respondents had never been married; one outof four were
married and living with their partner; 8% were married and were not living with ther partner
at the time ofthe interview; and a substantial share were married, but reported no information
on their partner’s place of residence. A majority of the respondents had a high level of educa-
tion (62 %), while smaller shares had alow level of education or provided no information on
their educational level (13% and 12% respectively, totaling to 25%), or had a medium level of
education. More than one-third of the respondents had beenliving in Austria for more than
three years, and four out of 10 had been living there for 31-36 months. Therefore, three out of
four respondents in the Austrian cohort had been living in the host country for more than two
and a half years when they were interviewed in 2018. The refugee status of almost all of the
Austrian respondents had been officially recognized , with only 4% reporting that they were
still waiting for a decision on their asylum appliation. Three out of 10 of the respondents
reported that the length of their asylum application process had been relatively short (six
months or less), while a larger share said they had received a decision on their application
within 7-14 months,

Comparison of SRH in Germany and Austria

The shares of AS&R respondents who had vgSEH was smaller in Germany (72%) than in Aus-
tria (#9%) (Table 1). The difference in the vgSRH levels in the two countries was highly statisti-
cally significant (p-0.001).

In both countries, males were more likely than females to have vgSEH (76% versus 65% in
Germany; 90% versus 7% in Austria). The differences by nationality were substantial: the
shares of respondents who had vgSRH were higher among Syrians (74% in Germany; 93% in
Austria) than among Iragis (68% in Germany; 88% in Austria) or Afghans (66% in Germany;
75% in Austria). There were also large differences in self-reported health by age in Germany:
#4% of young people aged 18-24, but only 49% of those aged 45-59, had vgSEH. The variation
by age was less pronounced in Austria, where the respondents aged 35-39 (89%) and aged 40-
44 (94% ) were most likely to have vgSRH. In Austria, married people who were not living with
their partner had comparably poor health (77% with vgSRH), whereas most of the respondents
with other partnership statuses had vgSRH (85%-91%). In Germany, by contrast, the level of
SEH was highest among those who had never been married (83% with vgSRH), and was lowest
among those who were widowed or divorced (44% with vgSRH). As expected, education was
associated with SRH, with the respondents with higher educational levels being most likely to
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have vgSRH. Due to overlapping confidence intervals (Table 1), the health differences within
the two countries lack statistical significance for some of the analyzed covariates.

T-tests indicated that the differences between the AS&R in Germany and Austria were sta-
tistically significant for males (76% versus 90% ). This was also found to be the case for Syrian
nationals (74% versus 93% ) and for Iragi nationals (68% versus 88%); for the majority of age
groups; and for various partnership groups, such as married people who were living with their
partner (70% versus 91% ). Furthermore, the differences between the AS&R in the two coun-
tries were statistically significant for those with low educational levds (66% versus 82%) and
with high eduational levels (77% versus 92%), and for various groups based on the length of
their stay and the length of their asylum application process. All of the statistically significant
differences indicate that the share of AS&R who had vgSEH was lower in Germany thanin
Austria.

Probit regressions

Among the AS&R in Germany, sex, nationality, age, and education were found to be signifi-
cantly associated with vgSREH: men, Syrians, younger individuals, and those with higher levels
of education were significantly more likely than other groups to have vgSREH (Table 2, Model 1
for Germany). Looking at partnership status, we @n see that the respondents who were wid-
owed or divorced, or provided no information on their partner status, were less likdy than
those who were married or had never been married to have vgSRH, but the differences were
not statistically significant. In Austria, Afghans and people aged 45-59 were significantly less
likely than other groups to have vgSEH. The estimated codficients were also statistically signif-
icant at the 10% level for females, for the 30-34 age group, and for those with high levds of
education (Table 2, Model 1 for Austria). Overall, the effects were found to be similar in Ger-
many and Austria, with the ecception that being divorced or widowed was shown to be detri-
mental in Germany, but not in Austria.

Adjustment for the length of the asylum application process (Table 2, Model 2) or the
length of stay (Table 2, Model 3) did not mediate the differences in the likelihood of having
vgSRH, with the exception that in Germany, individuals with an asylum appliation process
that lasted 15 months or longer were significantly more likely to have vgSRH. Eig 1 illustrates
the average marginal effects of the socio-demographic control variables included in the
analysis.

Propensity score matching

To assess the differences in SREH between the AS&R in Germany and Austria, we performed
propensity score matching (PSM), and estimated the ATE (see Table 3 for PSM specifiations).
Aswe mentioned earlier, PSM was used to identify the AS&R with similar characteristics (in
terms of age, sex, nationality, education, and partnership status) in Austria and Germany, and
thus allewed us to estimate non-confounded remaining country effects [52].

The matched sample for the comparative analysis consisted of 374 refugees in Austria and
506 refugees in Germany (Table 3). The estimated ATE was 0.12 (Table 3). This indicates that
the probability of the AS&R having vgSEH was, on average, 12% higher in Austria thanin
Germany.

The characteristics of the matched sample (Table 4) indicated that unlike in the unmatched
sample, there was a rough convergence of matching variables (Table 1). To assess the matching
quality and the bias in the estimation of the causal effect, we provided the mean bias, LR chi®,
before and after matching and Rosenbaum bounds were applied (Table 3). The model specifi-
cation showed a mean bias of 3.3% (Le., the relative difference between the matched samples
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Table 2. Average marginal of ects (and 95%CT) for vgSRH, by country.

Mudel 1 Muoddel 1 Ml el 2 Muoadel 2 Moadel 3 Ml el 3
Grermany Austria Crermamny Austria Crermany Austria
Sex
Male (r=f) a a a a a a
Female [LOR" " -0L1 1+ 0.0 AL 10+ -(LO8"™ 0007
{-0.12; -0L05) {-0L23% 0.01) {-0.12; -0.05) {022 001) {012 -0.05) {-0.18; (LO4)
Mationality
Syria (rel) a a a a a a
Irg AL 06" -005 .04+ AL05 L 0106
{-0.10 -001) {-0L1 4 0.03) {009 0L00) {-0.14 0LO3) {010 -0.01) {-0.15; 0LOZ)
_A:&}m:’u:m LAt -(L18"" 007" et -[oat -0.19%"
{-0.1% -0L04) {029 - 007 ) {-0.12; -0.102) {-0.31; -0LO) {014 -0.0d) {030 -L0R)
Age
15-24 years (ref) a a a a a a
25-20 years L0 -00 D07 AL00 -7 002
(-0.12; -002) {007 0.06) {-0.12; -0.03) {-0.07; 0WI7) {-0L12; -0.102) {-0.08; 0LOS)
30-34 years L0 (L1104 007" AL %4+ -(L0E" -0.11°
(-0.1% -001) (0.2 0.01) (-0.12; -0.102) (0.3 Q01 ) ({-0L12% -0.01) (-0.21; 000}
35-3 years AL 13" -007 Rk AL07 QL1 D09+
{-0.18; 007 QL1 & 0.03) {-0.19; -0.07) (-0.17; QL0d) {-0L1& -0.07) {-0.20; 0L02)
A4 years AL 15" -L09 415" .08 -[L1 5" A0.10
{-0.21; -0LOK) {026 0.0R) {-0.22; -0.09) {024 0LA) {-021; -0.108) {-0.27; 007)
45-59 years Q33T -Q40"" 0347 040" 033 040"
{040 -027) | -0L5% -0.20) {-0_40; -0_28) {058 -020) | QLA -0.27) {-0.59; -0L21)
Partnership status
Never marrial (ref) a a a a a a
Married, living with partner L] 0.06 .01 0046 0.00 0046
{-0.05; 0L0&) | -0L03%; 0.14) {00 ; (LOG) {-0.0% 0L14) | -0L05; 0.106) {-0.02; L1 5)
Married, notliving with partner ALO5 003 .05 .03 -00G 4002
(-0.12; QO1) (017 0.11) {-0.12; 0L02) (-0.17; @11} {-0L13% 0.01) (-0.15; 0L11)
Married, no information «on partner .09 0.05 L) 005 0.08 005
{0109 0L26) {005 0.16) {009 0L26) {0106 0L15) | -0L0% 0.26) (-0.105; 1L16)
Widow el i vor cedl'no ans wer R i 0.08 -0.19%" o7 -1t 0.a7
{025 009 | (U004 0.20) {-0.29; -0.09) (-0.05 0L19) {029 -0.09) {-0.05; 1L19)
Education
Lavw level (ISCED 0-1) or na (ret) a a a a a a
Malium level (ISCED 2) 06" 0.01 0.05" 001 005" 001
{0L01; 0.10) {010 0.13) (0.01; 0L10) (-0.11; 0L13) {0L01; 0L10) (-0.13; 0L11)
Eﬂih‘l (ISCED 3-6) ot 008+ o 005+ 0.0 Q07+
(0L05; 0.13) {-0L01; 0.17) (0.05; 1L12) {-0.01; @L17) {005 L1 3) (-0.01; (L16)
Length od asylum process
0-3 momnths (ref ) a a
4~ months 001 AL.01
{-0.106; 0L04) {-0.14 0L13)
7-14 manths Q.04 004
{-0.01; 009 {005 (L14)
15 months and mone 008" o3
(0.01; 0L15) {-0.008; 0L14)
{ Comttmued )
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Table L (Continued )

Moodel 1 Moadel 1 Mo el 2 Moadel 2 Moadel 3 Mo el 3
Grermany Austria Crermamny Austria CrErmany Austria
Decision still open 0,04 o4
{-0.09; QL0 1) {-0.12; 020 )
Na information (LI
{-0.002; 0L13)
Length of sty
01~ 18 manths [} [}
19-24 months =02 o9
| -ALOT; 0.03) (-0.21; 0L39)
25-30 months 0401 014
| -0L04& 0.07) (-0.12; 04 1)
31-3 months 004 022
{03 0.11) {-0.0d; 0L47)
37 mimths and more Q00 n21
| -0L07; 0.07) {-005; 0L4T)
N 2854 374 2B 374 2854 374

Sounces TAE- BAMF-50EFP 20146, ReHIS

Significance levels:
+p<l10

" peillis

** peilil

g e

Mote: vy SRH: (very) good self-rated health.

oo 01371 —

across al included covariates), and thus indicated a good matdh [55]. When we compared LR
chi® before and after matching, we found that after matching, the covariates no longer pre-
dicted group assignment [56]. The Rosembaum bounds strategy was used to assess the potential
impact of hidden bias; ie., the bias arising from confounding variables that were simulta-
neously assodated with the treatment variable and the outcome variable [57]. This approach
enabled us to obtain a high levd of matching quality. The use of other specifications (regarding
caliper width, number of nearest neighbors, matching variables) resulted in very similar ATEs
(results available upon request), but the goodness of fit parameters were lower. We disarded
the length of stay and the length of the asylum application process as matching characteristics
due to the sample composition; however, these characteristics certainly can be included in
future studies,

Discussion
The vast majority of the AS&R who were interviewed after arriving in Germany and Austria in
recent years rated their health as (very) good. The vgSRH proportions of 72% found in Ger-
many and of 89% found in Austria exceeded those reported in earlier studies in the high-
income countries of Germany and the Netherlands [12, 23], which might be attributable to
period effects or to differences in sample compositions.

While the overall health ratings in our sample were positive, SRH varied considerably by
age and education, confirming that certain health determinants of non-migrant populations
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Table 3. Model specifications amd owtcome of propensity score mat ching.

Crit eriomn Value

Matching variahles Sex, nation, age gmup, parinership stats, education
Maximum number of nearest neighbors 5

Caliper width 03

Numbeer of matched individuals in Germany | 506
Numbeer of matched individuals in Ausiria 374

Mean bias 33

LR chi® 346,95 | p=0.00 1) hefore matching; 5.40 (p = 0.979) after maiching
R haum’s bounds I 2.7 (p = 0031)~- 2.8 (p = LO52)

ATE 95%CI) 012 (00 D200
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Table 4. Charscteristics of matched sample, by country.

Sample characteristics Share in vg5RH mean [ 95%C1) t-Test
Crermany Austria Crermany Austria
Sex
Male TT% 7% 076 (0L71; 080) 090 (0.87; 0L93) o
Female 23% 13% L61 (052 0.70) 0L79 (0.67; 0L91) +
Mationality
Syria 56% 62% 075 (0L 70 0.80) 0193 (0.90; 0L946) o
Irg 23% 17% (LAR (0L 58 0.76) (LRS (0.79; 0L96) t
_A:&J‘m:'u:m 21% 21% 070 (IL&2; 0.79) 0L75 (0.65; (LRS) +
Age
18-24 years 19% 26% (LB (0L77; 0.92) (LE7 (060 0.94)
25-2 years 2% 24% 0L73 (0L6S; 0.82) 0195 (0.82; 0L97) o
30-34 years 19% 158% (LRD (0L71; 0RR) (LAY (0.82; 097) +
35-30 years 18% 15% LA5 (055 0.75) (LRD (0.81; (L9K) t
A4 years 10% 2% 0L75 (&2 0.87) L9 (0.86; 1L.02) "
45-59 years 11% 8% 0L4R (0L35 0.62) QL67 (0.49; (LR5)
Menn apein years 33 31
Partnership status
Mever marrial 4% 53% (LR2 (0L 76 0.87) (LRD (0.85; 0L94) i
Married, bving with pariner 2% 26% 070 (A% 0.76) 091 (0.85;097) o
Married, notliving with pariner 8% 8% 0L75 (IL&7; 054) 0L77 (0.62; 0L93)
Married, no information on pariner 10% 1% QA7 (035 0.98) (LRD (0.79; L00) +
Widowalidiverced/no answer 3% 3% L3 (020 0.53) QLRS (0.62; LO7) ""
Education
Laovw level (ISCED 0-1) or no answer 2% 25% QLAR (061 0.75) (LR2 (0.74; 0L90) o
Malium level (ISCED 2) 2% 13% 0L76 (0L&K; 0.85) (LRE (0.76; 0L96)
ﬂ\k\‘l (ISCED 3-6) 48% 62% 0L73 (0L&R; 0.79) 0192 (0_8R; 0L95) o
Length ofsty
0~ 18 manths 2% 3% 072 (67 0.76) Q64 (0.30; 0L98)
19-24 manths 10% 6% 0L73 (ILA2; 054) LR2 (0.64; 0L99)
2530 months 8% 17% 077 {iL65; 0.89) L83 {0.73; 0.92)
31-36 months 5% 39% QLR1 (L6l 1.03) 092 (0.87; 0L96)
37 mimths and more 5% 36% LGS (0L 44 0.B6) 091 (086 0L96) o
Length ofasyum process
0-3 months 21% 16% 0L78 (0L 70 0B6) (LRS (0.80; 0L97)
4~ months 16% 13% 0L74 (0L6& 083) (L&D (080 0L99) .
7-14 manths 18% A% 0L76 (IL&7; 085) 0L92 (0_8R; 0L96) o
15 mimths and more 7% 27% 076 (61 0.90) (LR3(0.76; 0L91)
Deecision still open 3M% 4% i {057 0.72) L84 (0.65; 1L.07)
Mo information 5% 0% 0L77 (0L56; 0.96)
Tutal 100% 100% 072 ((L6R; 0.76) (LRD (0.85; 0L92) o
Taotal (H) 506 374 506 374
Sources [AB- BAMF-S0OEP 2016, ReHIS
Significance levels:
+p<o.10
¥ peilds
** pD0l
*** p<20.001.
Maote: vy SRH: (very) goosd self-rated health.
hitpsfidoiong 01371 jpurnal pone 02 5081 1004
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also apply to the AS&R population. Significant sex differences in favor of men were found only
in Germany, but displayed the same tendency in Austria.

Refupgee-specific characteristics were found to have almost no significant impact, which is
not in line with the findings of previous studies [26, 27]. The length of stay (LOS) in the host
country and the length of the asylum application process turned out to be of minor importance
for SRH. These findings may be explained by large within-group heterogeneity in terms of
health. For example, in Germany, the asylum application process is shorter for individuals
with spedal needs, such asa disability. Thus, having a longer LOS might be associated with
being better integrated into the host sodety, but it can aso lead to an accumulation of eco-
nomic and social disadvantages [58]. Both outcomes are associated with health [20, 21, 59].

The health differences found by country of origin-in Germany and Austria, Syrians had the
highest levels of SEH; while in Anstria, Afghans had particularly low levels of SRH-point to
different trajectories over ime. Additionally, these patterns may reflect country-specific values
toward and processes of marginalization of subgroups of AS&R [60-63], and they may indicate
the interdependency of origin-related and host-country-specific conditions.

The AS&R surveyed in Germany assessed their health as being worse than those surveyed
in Aunstria. This difference could be only partially explained by compositional differences. Bal-
ancing the samples in terms of age, sex, education, nationality, and partnership status, the
probahbility of having vgSRH was found to be 12% lower for the AS&R in Germany than for
the AS&R in Austria. However, this finding might be driven by several limitations, as discussed
beow.

Limitations and strengths

First, although the sample was balanced with PSM, unobserved heterogeneity aoross the sam-
ples cannot be ruled out; e.g., in terms of social and economic integration, health needs, and
initial and migration-rdated circumstances. Nevertheless, we found no evidence oflarge dif-
ferences in these characteristics in the German and the Austrian samples. Moreover, the deci-
sion of the AS&R to settle in Austria (and not to move on to Germany) might have been
driven by negative health selection, Le, those with poorer health remained in Austria due to
their state of health [64]; or by positive @usation, i.e., those who remained in Austria might
have experienced a slightly shorter and less exhausting journey, which would be associated
with better health outcomes [22].

Second, host country-sped fic characteristics at the societal levels-such as offers of support,
integration measures, perceptions of minorities, experiences of discrimination or segregation,
and ethnic networks-might contribute to the differences in the health assessments of the
ASE&R in Austria and Germany [62]. However, it is important to keep in mind that Germany
and Anstria are calturally very closely aligned, with similar langnages and similar attitudes
toward AS&R [65, 66].

Third, the initially limited access to health care that the AS&R in Germany experienced
might partly explain the differences. Up to 15 months after theyarrive, AS&R in Germany
receive only basic medial treatment, which might exacerbate their unmet health needs. Earlier
findings reported that AS&R in Germany often have problems accessing psychiatric care and
medical treatment [67].

Fourth, as the surveys were conducted at an interval of two years, there may have been
period effects; Le, whether and, if so, to what extent the health assessments of the AS&R in the
years 2016 and 2018 differed should be considered. Both the actual changes in health betwemn
2016 and 2018 and indirect effects-eg., changes in the attitudes of the majority population
toward AS&R [68] or the integration processes of AS&R [69, 70]-might have influenced the
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respondents’ health assessments, These effects might partially account for the health differ-
ences found among the AS&R in Germany and Austria.

Fifth, the instruments and data collection of the IAB-BAMF-S0EP 2016 and the ReHIS dif-
fered, which might have influenced response patterns. Compared to the ReHIS questionnaire,
the [AB-BAMF-SOEP questionnaire was much more comprehensive. For example, in the
IAB-BAMF-S0EP, the core household questionnaire (100 questions) was designed to last 15
minutes, and each personal questionnaire (450 questions) was designed to take an add itional
30 minutes [35, 71]. The face-to-face interviews conducted in the ITAB-BAMF-SOEP lasted 28
minutes (first percentile) to 250 minutes (9™ percentile), with a median of 3 minutes, and
differed by self-rated health (vgSRH: median of 81 minutes, not good SREH: median of 87 min-
utes). The question regarding SEH folowed questions regarding personal characteristics and
migration history, which may have caused a halo effect. The interviews conducted inthe
ReHIS lasted nine minutes (first percentile) to 60 minutes (99" percentile), with a median of
19 minutes. The question regarding SRH was asked almost at the beginning. The length of the
interview differed by self-rated health (vgSEH: median of 18 minutes, not good SEH: median
of 21 minutes). Thus, the different approaches to data collection used in the surveys (length of
interviews, structure of the questionnaires, and interview mode (JAB-BAMF-S0EF: CAFI
face-to-face-interviews, ReHI5: telephone interviews)) might have resulted in different forms
of measurement bias, and might have biased the answers.

Sixth, there are imitations in the representativeness of the samples. Overall, the selectivity
of respondents is a well-lmown issue that arises when conduding refugee surveys [72-74]. In
their respective country contexts, the ReHIS and the IAB-BAMF-SOEP-Refugee Survey 2016
were among the first surveys to focus on the recently arrived AS&R population from Syria,
Irag, and Afghanistan. However, neither survey sample was fully representative of the national
AS&R population [2, 40]. It might be assumed that AS&R with lower levels of education and
poor health were und errepresented in our analysis [75, 76]. Moreover, the sample was unbal-
anced in terms of sex and host country; the majority were male and lived in Germany. These
imbalances do neither reflect the population of refugees or locals in the respective countries
nor a proportionality of AS&R in Germany and Austria. In 2016, 34% of AS&R in Germany
[Z7] and 33% of AS&R in Austria [78] were female however, female refugees are still less
researched and underrepresented in surveys [79]. The number of AS&R in Germany was
more than nine imes higher than in Austria [1]. The (disproportionally) higher number of
AS&R in our German sample was based on the larger sample in the IAB-BAMF-SOEP-Refu-
gee Survey 2016. The analyses were adjusted for gender and host country, i.e. these imbalances
do not bias the results. The propensity score matching allows imbalances to be compensated.

To evaluate how, for example, the different educational profiles influenced our results, we
calculated weights adjusting for education. After applying these weights, the share ofindividu-
alswho had vgSRH decreased only slightly, from 89% to 86% in Anstria (results available on
request). The high proportion of the AS& R in the German sample who had alower level of
education cannot be fully explained, and country-spedfic or education-specific self-selection
into the surveys cannot be ruled out. After analyzing educational differences by country and
sex (see 51 Fig), we found that the Syrians and Iragis in Austria reported having substantially
higher levels of education than their counter parts in Germany. We also found significant dif-
ferences between men and women among the Iragi and Afghan AS&R in Germany, with
lower shares of women than men reporting a high levd of education. However, after our mod-
els were adjusted for education, sex, and nationality, these compositional differences did not
explain the differences in the SEH of AS&R in Austria and Germany. To minimize language
barriers and to ensure that all of the participants understood the questions-and, thus, to mini-
mize the educational bias-both of the questionnaires were subject to pretests before the data
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collection. Moreover, qualified interviewers conducted the interviews, and questionnaires in
several languages (translated and harmonized by two translators) were made available during
the interviews. In addition, audiovisual tools and aids were applied in the [AB-BAMF-SOEP
SUrVEY.

Seventh, the data provide comparable information on health and individual characteristics,
but do not cover the full set of possible health determinants among the AS&E. To improve
comparability, only a small set of socio-demographic characteristics, as derived from the Social
Determinants of Health framework, were integrated into the analyses. To achieve com parabil-
ity between two samples, we applied PSM, which is appropriate for estimating non-con-
founded effects [52]. Further relevant determinants, as elaborated in earlier studies [80], might
be addressed in future studies.

Eighth, the focus of this paper was on SRH, which represents perceived, but not a medically
certified health. SRH is based on self-disclosure, and does not cover all elements of health. It
does not provide information on spedal health dreumstances, and it might be driven by sub-
jective short-term influences, as well asby external and internal differences in assessments of
and responses to this question. Monetheless, SHR hasbeen verified asa useful and valid sum-
mary of perce ved overall health [£1-83] that includes both somatic and physical health [84,
£5]. Our data indicate that there are strong correlations between SEH and mental health (eg.,
depressiveness, Chi® p<0.001), as well as between SRH and physical health (e.g, frequency of
physical pain, Chi*: p=0.001). Thus, in our sample, it is not possible to differentiate the impact
of psychiatric and somatic health on the assessment of SEH. Asthe AS& R had traumatizing
reasons for ledng, and were having to manage post-displacement stressors [86, 87], they fre-
quently reported mental health problems [7, 88]. Thus, SRH might reflect psychiatric health.
Both data sources include question related to mental health, but available data do not allow to
generate in both surveys standard scales for mental health, like EURO-D scale or Eessler-10
scale [89, 90]. Another caveat is the fact that experience of violence and torture, which are cru-
cial for refugee health, are nor captured in the two surveys. However, compared to a mere
mental health assessment, self-rated health is less subject to bias [91]. We assume a simultane-
ity and an interaction of the two health areas, and interpret the results in terms of the general
health status of individuals. Moreover, previous research has sugpested that SRH is sensitive to
cultural differences [92, 53], and that SHR responses depend in part on the interview language
and on the translation of that language [94]. However, these effects are unlikely to explain the
health differences found among the AS&R in Germany and Austria. Subs equent studies could
address other health dimensions or specific health determinants,

Finally, cultural differences in self-reported health are relevant [95, 96], but are not further
explored in this paper.

The great strength of our study is that it provides a comparative perspective on health dif-
ferences and health mechanisms in two neighboring, culturally similar, high-income European
countries that have experienced high levds of AS&R immigration in recent years. Cur
approach allowed us to elaborate general determinants and country -specific differences for
three nationalities of one refugee cohort (who immigrated between 2013 and 2016). However,
future studies might consider additional countries in order to analyze the impact of nationally
diverse health policies and settings, or to take the internal heterogeneity of the AS&R popula-
tion into account. While previous studies on this population for Europe mainly focused on the
mental health of refugees [97, 98], this study provides findings on the general subjective health
of AS&R. While mental health is a major concern for AS&R from conflict regions [98, 949], the
general health of this population should not be neglected. Assessments that cover mental
health only are not comprehensive, and could lead to an overestimation of the health chal-
lenges assod ated with refugee immigration.
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Conclusions

When assessing the health leves in a society, AS&R represent a particularly vulnerable group.
Our results do not indicate that the general health needs of AS&R are greater than those of the
non-migrant population. Nevertheless, the SRH levels within the AS&R population vary con-
siderably. As women, older refugees, and refugees with lower levels of education report having
waorse health than other groups, the needs of these groups in particular should be addressed by
health-promoting measures. As these determinants correspond to those in the non-migrant
population, similar strategies are conceavable. For example, comprehensive care, induding
more frequent screenings and better professional health advice, could be offered for some
groups. Additionally, as the Afghan refugees in our sample reported having lower levels of
health than other nationality groups, there may be a need for nationality-specific and culturally
sensitive treatments and health services. While we cannot dearly identify the causes of this
poorer health assessment, previous studies have highlighted the multidimensionality of health
risks [100], which act at different levels. In terms of individual characteristics, langnage abili-
ties, institutionalized knowledge, and exchange networks are important health resources [Z,
25]. Thus, promoting these resources might lead to improvements in health,

Moreover, the results of our analyses are in line with the known differences between the
two countries inaccess health care, as the AS&R in our sample reported having better health
in Aunstria than in Germany. Although Germany and Austria have very similar healthcare
delivery systems in terms of health expenditures and the density of practitioners [28], the Ger-
man model has more barriers to initial access for AS&R. This lack of access may be assodated
with long-lasting unmet health needs, poorer health, and higher public health expenditures
[101-104]. Thus, the health of AS&R and health systems in general may be improved by
removing harriers to accessing health services.

Supporting information

51 Fig. Educational level by nationality and sex, by country. Sources: IAB-BAMF-S50EP
2016, ReHIS.
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