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ABSTRACT
Micro and Macro Determinants of Health:
Older Immigrants in Europe *
We study the health determinants of immigrant men and women over the age of fifty, in
Europe, and compare them to natives. We utilize the unique Survey of Health Aging and
Retirement (SHARE) and augmented it with macroeconomic information on the 22 home
countries and 16 host countries. Using Multilevel Analysis we can best capture the within and
between countries variation and produce reliable results. We find that during the first decade
after arrival, immigrants report higher levels of subjective health compared to natives and to
previous cohorts of immigrants. As time since migration passes by, reported subjective health
decreases; immigrants’ health becomes the same as that of comparable natives or it even
decreases. The level of economic development of both the origin and the host country
positively affect the individual’s health, but the effect of the host country is much more
pronounced. It appears that positive and negative deviations (of the host from the origin
country) have different impacts on individual health: an increase in a positive deviation (the
country of origin is more developed compared to the host country – a ‘loss’ for the
immigrating individual) leads to a decrease in the immigrant’s subjective health, while an
increase in the absolute negative deviation (a ‘gain’ for the immigrating person) leads to an
increase in the immigrant’s subjective health. These differential effects can be explained as
some variant of the Loss-Aversion Theory.
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1. Introduction
Immigrants constitute a major feature in many countries in terms of numbers,
growth rates, and cultural differences. The United Nations (2013) report that between 1990
and 2013 the total number of migrants in the world increased by 49.2 percent: from 155.5
in 1990 to 232 in 2013. In 2013, Europe hosted 72 million migrants, constituting 31 percent
of the world migrants’ stock. Besides the US that hosts 45.8 million migrants, five
European countries are on the list of the ten largest immigrant absorbing countries: Russia
(11 million), Germany (9.8 million), France (7.4 million), Britain (7.8 million), and Spain
(6.5 million) (United Nations, 2013).1 In addition, the non-European foreign-born
population in the European Union (EU) on January 1st, 2013 was 33.5 million. Another
17.3 million persons were born in a different EU Member State than the one they were
living in (http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Migration_and_
migrant_population_statistics).
As natives age in the host country, so do the immigrants. In Europe, the share of
older immigrants is growing fast, as earlier cohorts of immigrants age, younger arrivals
bring their older parents to live with them, and more skilled immigrants migrate later in
life. On January 1st, 2013, the median age of the EU population was 42 years. For
immigrants (in 2012) it varied from 26 years in the UK to 40 years in Bulgaria
(http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Migration_and_migrant_po
pulation_statistics). About 30 percent of the immigrants in Europe belong to the age group
of 50+. The parallel figure for the US is somewhat higher, at 33.8 percent (United Nations,
2013). This warrants a study about the middle-aged and beyond population.
As health starts deteriorating around the age of 50, studying the health of older
immigrants is essential and of great socio-political importance. It can “potentially offer
some significant analytical advantages for understanding the origins of health disparities in
any population” (Jasso et al., 2004, p. 1) and allow us to better address public health
challenges. A better understanding of the immigrants’ health status, behavior, and attitudes
is needed in order to better cater to their needs and integration. Compromised health
statuses and unhealthy behaviors can have consequences burdening the health care and
The other four are: Saudi-Arabia (9.1 million), the Union of Arab Emirates (7.8 million), Canada (7.3
million), and Australia (5.6 million).
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welfare systems of the host countries. Equally important is to understand whether the health
status of immigrants changes with additional time spent in the host country and whether it
is different than that of comparable natives.
While health is a good measure of the quality of the labor force and the well-being
of a population in general and while it is of outmost relevance to policymakers in the
private and public sectors, it has not received the proper research interest among
economists. Human capital theory offers predictions about the health selection of
emigrants: they may be positively or negatively selected compared to their compatriots left
behind. Emigrants are more likely to have a positive and optimistic stance about their
future, which correlates with good health. In addition, the health selection criteria of the
host countries,2 and the fact that migrants survive the stress of moving, makes it more likely
that economic immigrants are positively self-selected with respect to health. Empirical
studies provide evidence for these predictions (Jasso et al., 2004; Neuman, 2014). On the
other hand, there is no sound theory that predicts the health status of immigrants compared
to natives in the host country. Arriving migrants may be more, less or equally healthy than
the natives. Their health status during their residence in the host country can change and
approach or diverge from that of natives. It is therefore an empirical challenge.
Immigrants offer an interesting case-study because they are confronted with at least
two reference-points; namely their countries of origin and the host countries. Their health
status upon arrival can provide valuable insights into selection issues and their permanency
in the new society can explain if there is health assimilation with time in the host country.
Immigration also serves as an experimental framework for the testing of the effects
of environmental factors on diseases and on ethnic health disparities. By definition, when
migrants move from one environment with one set of health risks/behaviors/constraints into
another that may contain a quite different mix, they change regimes. Since isolating
meaningful variation in health environments may be problematic within a domestic native
population, scholars from various disciplines have been eager to use immigrant samples to
measure the impact that environmental factors (such as diets, environmental risks, health
care systems, political unrest) may have on health (Jasso et al., 2004).

2

An exception is Israel, where immigrants are not screened for health problems. Migrants going to Israel are
largely motivated by national motives rather than by economic incentives (Neuman, 2005).
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Epidemiology has a long tradition in using migrant patients to isolate environmental
effects on diseases. A typical epidemiological study examines some health outcome in three
populations that presumably differ in a significant way in their environments: individuals in
the sending country, natives in the host country, and migrants. The basic idea is that if
disease rates change when one moves from one place to another, then this indicates the role
of environmental factors (Kasl and Berkman, 1983; Marmot, Adelstein and Bulusu, 1984).
Most studies find a “healthy immigrant effect”, in which, immigrants are healthier
than natives when they first arrive in the new country but their health status deteriorates the
longer they stay in the new country and assimilate to the health level of natives (Antecol
and Bedard, 2006; Chiswick et al., 2008; Giuntella and Mazzonna, 2014; Courbage and
Khlat, 1996; Delaney et. al., 2013; Carrasco-Garrido et al., 2007). Immigrants in the US are
also healthier than their socio-economic status would predict (Jasso et al., 2004;
Ronellenfitsch and Razum, 2004).
In this paper we take advantage of the incredibly rich Survey of Health Aging and
Retirement Europe (SHARE) that covers individuals over 50 in most European countries.
We pool the three existing waves of 2004/5, 2006/7 and 2011 and supplement this survey
with country-specific macro-data on the sending and receiving countries. We explore the
full spectrum of the self-assessed health status (SAHS), as numerous studies have indicated
that self-ratings of health are good predictors of mortality and morbidity even more than
medical records (Idler and Benyamini, 1997; Mora et al., 2008; Cesari et al., 2009). We
include a battery of health variables, as well as behavioral, demographic, and socioeconomic variables to best estimate SAHS. Because individuals are clustered within
countries, we use multilevel analysis that is the most appropriate technique to analyze
within- and between-country variation. A careful analysis is conducted to provide answers
to our questions: what are the determinants of the individuals’ SAHS; do immigrants differ
from natives in their SAHS; how does SAHS change with duration in the host country and
among different immigrant groups? These questions have not been studied in-depth for
Europe. Our novelty is the econometric technique and the inclusion of macro-economic
characteristics of the home and host countries.
The paper is structured as follows: the next section presents an overview of the
immigrant populations in Europe, the history of immigration and their current health levels.
5

Section 3 reviews the relevant literature identifying gaps and oversights. Section 4
describes the data and the sample. Section 5 outlines the empirical methods and hypotheses.
Section 6 presents the results and Section 7 concludes.

2. Europe and its Immigrant Populations
In the late 1950s, the European Union (EU) was created by the following original
member states: Belgium, France, Germany, Italy, Luxembourg, and the Netherlands. In the
1970s, Denmark, Ireland, and the UK joined in. Greece, Spain and Portugal joined in the
1980s, and Austria, Finland and Sweden in the 1990s, creating the “Old EU15”. The first
EU enlargement to the eastern countries in 2004 embraced the EU10 (Cyprus, the Czech
Republic, Estonia, Hungary, Latvia, Lithuania, Malta, Poland, Slovakia, and Slovenia).
Bulgaria and Romania joined the EU25 in 2007. With the accession of Croatia in 2013, the
EU is now a union of 28 countries.
By the mid-20th century, Europe was an immigration continent. Economic migrants
in Europe can be grouped into the following general categories: (i) guest-workers from the
less developed Southern-European and North-African countries such as Greece, Italy,
Spain, Portugal, Morocco, the former Yugoslavia and Turkey, who were joined by their
families later on. While Germany, Austria, and Switzerland recruited most of the guestworkers, countries such as Denmark, the Netherlands and France also recruited guestworkers; (ii) citizens from the former colonies of European countries such as England,
France, Spain, Portugal and the Netherlands – in North- and West-Africa, and in South- and
Southeast-Asia; (iii) migrants from the former Soviet Union and Eastern Europe after the
collapse of communism in 1989; (iv) Many refugees, asylum seekers and irregular migrants
also came to Europe from less privileged regions that suffer from famines, wars, political
violence and geo-political shifts.
The heterogeneity of the countries of origin in terms of economic development,
market structures, educational systems, technological and innovation levels, and proximity
to the destination countries led to large variations in educational attainments, occupational
outcomes and wages of immigrants in Europe. Similarly, heterogeneity with respect to
religion and culture can influence the health behaviors and the overall health-status of
immigrants. For example, some cultures do not allow the consumption of liquor, wine or
6

cigarettes, decreasing the chances of finding alcoholics and smokers among them. Other
cultures emphasize diets rich in fruits, vegetables and fish that minimize obesity among
their members. Therefore, we expect wide variations in the health of immigrants in Europe.
More detailed country-specific information about the foreign-born populations in
Europe (for 2010) can be gained from Table 1. As Table 1 indicates, immigrants comprise
more than 10 percent of the local population in a large number of European countries. At
the top ranks we find Luxembourg (32.5 percent of the population are immigrants),
followed by Cyprus (18.8 percent) and Estonia (16.3 percent). The share of immigrants is
below 5 percent in only a few countries; Slovakia ranks last with immigrants comprising
only 0.9 percent of the total population. The majority of immigrants were born in nonEuropean countries. Moreover, given that most European countries are facing dramatic
drops in fertility among natives,3 and given that immigrants in Europe have significantly
higher fertility rates,4 it is expected that the shares of immigrants will keep growing.
Table 1: Foreign-born populations in European countries, 2010
Country
Austria
Belgium
Cyprus
The Czech Republic
Denmark
Estonia
Finland
France
Germany
Greece
Hungary
Iceland
Ireland
Italy
Latvia

Number of
foreign-born1

Share of foreign-born2

Share of non-European
foreign-born2

1,276.0
1,503.8
150.7
398.5
500.8
217.9
228.5
7,196.5
9,812.3
125.6
436.6
35.1
565.6
4,798.7
343.3

15.2
13.9
18.8
3.8
9.0
16.3
4.3
11.1
12.0
11.1
4.4
11.0
12.7
8.0
15.3

9.1
7.0
13.5
2.6
6.3
15.0
2.8
7.8
7.8
8.3
1.4
3.7
2.9
5.3
13.6

3

The most pronounced changes are evidenced in the European Catholic countries: Ireland (from 3.8 in the
early 1970s to 2.1 in 2010), Spain (from 2.2 in the early 1980s to 1.4 in 2010), Portugal (from 3.0 in the early
1970s to 1.4 in 2010), Italy (from 2.4 in 1970 to 1.4 in 2009), and Poland (from 2.1 in 1990 to 1.4 in 2010)
(Eurostat, 2013).
4
For example, in Spain, in 2009, while the number of births per 1000 native women in fertility age, was 9.7,
it was 17.8 within the foreign population (National Institute for Statistics-INE, Spain); in the UK, in 2010, the
Total Fertility Rate (TFR) of UK-born mothers was 1.88, versus 2.45 for non-UK-born mothers (Office for
National Statistics-ONS, UK).
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Country

Number of
foreign-born1

Share of foreign-born2

Share of non-European
foreign-born2

163.1
1,832.5
524.6
456.4
793.1
50.4
253.8
6,442.8
1,337.2
7,012.4

32.5
11.1
10.8
1.2
7.5
0.9
12.4
14.0
14.3
11.3

5.6
8.5
6.5
0.7
5.7
0.4
11.0
8.9
9.2
7.7

Luxembourg
The Netherlands
Norway
Poland
Portugal
Slovakia
Slovenia
Spain
Sweden
The UK
1

In 1,000s; 2 As percent of the total population
Source: Eurostat, 2010 (online data access: tps00178, migr_pop3ctb)
Notes: Data are not available for Bulgaria, Croatia, Switzerland and Ukraine; The Slovakian data are for the
year 2009; The Belgian data are provisional.

The religious landscape in Europe is also expected to change, due to the large share
of Moslem immigrants in most EU countries. According to the Pew Research Center
(2011), the Moslem share in the European population as a whole is expected to grow by
nearly one-third over the next 20 years, rising from 6 percent of the region’s population in
2010, to 8 percent in 2030.
The share of the 50+ sub-population in Europe is constantly growing in virtually all
countries. Figure 1 shows that within a decade (from 2002 to 2012) the number of elder
individuals increased by 116 percent.
Figure 1: Size of population aged 50 and over, Europe
190.000.000
185.000.000
180.000.000
175.000.000
170.000.000
165.000.000
160.000.000
155.000.000
150.000.000
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Source: Eurostat (2013)
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3. Relevant Literature
An extensive body of research related to immigrants in a variety of countries
(Antecol and Bedard, 2006 - for the US; Chiswick et al., 2008 and Biddle et al., 2007- for
Australia; Kennedy et al., 2006 - for Canada; Giuntella and Mazzonna, 2014 - for
Germany; Klaht and Courbage, 1996 - for Moroccans in France; Delaney et. al., 2013 - for
recent Irish immigrants in the UK; Carrasco-Garrido et al., 2007 - for Spain) has
documented that upon arrival in the host country immigrants are healthier than natives; they
are also healthier than their compatriots remaining in their countries of origin. This
phenomenon has been termed the “healthy immigrant effect” (HIE). The immigrant health
advantage appears to be prevalent also at older ages (Markides, Salinas and Sheffield,
2008/9).5 However, the initial advantage deteriorates with time spent in the receiving
countries and converges toward the native-born populations; sometimes it even goes below
the natives.6 The decline in health is more pronounced when considering the over-time
improvement in immigrants’ socio-economic status (Jasso et al., 2004; Ronellenfitsch and
Razum, 2004; Guintella, 2013; Guintella and Mazzonna, 2014; Neuman, 2014).
Several explanations for the health advantage upon arrival have been suggested: (i)
positive self-selection – there is a consensus that the initial health advantage is the result of
migrants’ positive-selection. This theory posits that only the healthiest and most motivated
individuals choose to undergo the traumatic experience of migration to a new country while
people who are sicker and weaker stay behind (Bentham, 1988; Jasso et al., 2004; Palloni
and Ewbank, 2004); (ii) another theory is that medical examinations by immigration
authorities in the host countries further screen out less healthy immigrants at the border.
Screening started in the US in 1887 when the Marine Hospital Service facility was
established in Staten Island in response to fear of diseases such as yellow fever, cholera and
tuberculosis. One hundred years later, another dread disease, AIDS, thought to be related to
immigrants (Evans, 1987). The health screening of immigrants is still the norm in
Australia, Canada, and other countries. In Australia, immigration is viewed “as a selective
5

The authors provide evidence for older immigrants (65 or older) in the US, who compose 11 percent of the
total American immigrant population.
6
Linking immigrant obesity and labor market outcomes, Averett et al. (2012) find evidence of the HIE and
show that as immigrants’ weights increase with time in the UK men face a wage penalty and are less likely to
work in a white collar job; overweight immigrant women are substantially more likely to suffer work
limitations.
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process whereby those who do not meet certain health requirements are not granted visas to
migrate” (VandenHeuvel and Wooden, 1999, p. 94). However, health screening blocks only
a small share of immigrants; (iii) a third theory is that diets and behaviors are healthier in
the home country, including better nutrition and dietary habits, more physical activity, close
family and religious ties, and other socially protective factors (Marmot and Syme, 1976;
Antecol and Bedard, 2006; Biddle, Kennedy and McDonald, 2007); and (iv) finally, it may
be that self-reported health conditions are under-reported by the foreign-born, either
because they have not yet been diagnosed, or because of differences in perceptions about
health status (Jasso et al., 2004).
It should be also noted, however, that other studies do not find the HIE.
For studies related to immigration and health, Israel serves as an important research
laboratory (Kasl and Berkman, 1983; Jasso et al., 2004), given its modern migration history
with large numbers of migrants from diverse cultures (Europe, Asia and Africa).
Interestingly, immigration to Israel is largely motivated by national motives rather than by
economic incentives (Neuman, 2005) and immigrants are not screened for health problems.
Immigrant health results may therefore not be tainted by selection hurdles.
Researchers are still puzzled about the possible explanations for the subsequent
health deterioration of immigrants, and have offered several explanations: (i) most studies
emphasize the role of “negative acculturation” through worsening of dietary styles,
adoption of risky behaviors (smoking, alcohol consumption, overeating, lack of physical
exercise), and erosion of social and cultural protective factors such as close family and
religion ties and social solidarity and stability (Jasso et al., 2004; Acevedo-Garcia et al.,
2005; Abraido-Lanza et al., 2005; Lara et al., 2005; Antecol and Bedard, 2006; Fenelon,
2013); (ii) another hypothesis is that immigrants tend to use healthcare services less
frequently than natives, terminate treatment early, and receive lower quality healthcare.
Disparities in use of healthcare services between immigrants and natives could stem from
differences in health insurance coverage, poor knowledge of their rights, and difficulty
communicating with health practitioners because of linguistic and cultural barriers (Antecol
and Bedard, 2006; Biddle et al., 2007); (iii) structural theories based on historical, political,
and economic contexts of immigration provide additional explanations for the worsening of
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immigrants’ health over time; they are related to discrimination from xenophobia, racism,
and “otherness” (Lara et al., 2005; Grove and Zwi, 2006; Viruell-Fuentes, 2007).
The poor working conditions of immigrants have been suggested as a significant
contributor to the deterioration of immigrants’ health as the fourth explanation. The
hypothesis is that the sorting of immigrants into more dangerous and strenuous
occupations, can lead to work-related injuries and fatalities and other health problems and
explain the observed deterioration of their health. Moreover, as immigration increases the
supply of healthy low-skilled workers, it also leads to a shift of natives towards better
working conditions, thereby improving natives’ health. Supportive evidence for this labormarket oriented theory is provided by Giuntella and Mazzonna (2014) for Germany and
Orrenius and Zavodny (2009) and Zavodny (2014) for the US, where the jobs held by
immigrants are more risky and physically arduous than the jobs held by US natives, leading
to work-related health problems.7
While there are numerous empirical studies on migration and health outcomes, and
in particular on the two leading themes of (i) health selectivity of international migrants;
and (ii) the impact of migration on the subsequent health trajectory of migrants; more
theoretical guidance is needed to fill the gap between evidence and theory. The contribution
of theoretical models to the understanding of interactions between migration and health is
remarkably small. Among the few theoretical models proposed in the literature are: “a
migration model of initial health selectivity” and “a migration model of subsequent health
trajectory” presented in Jasso et al. (2004), and a model of “health transmission” that
attempts to describe the channels of deterioration of immigrants’ health (Guintella, 2013).
Different health metrics are used for the examination of the immigrant-native health
disparities. Following the literature on subjective-well-being, we use the self-assessed
health status (SAHS) (Newbold, 2005; Garcia-Munoz, Neuman and Neuman, 2014b).
SAHS has increasingly become a common measure of health in empirical research. A
person’s own understanding of her/his health is the ‘internal’ view of health, as opposed to
‘external’ views that are based on observations of doctors or pathologists (Sen, 2002). The
belief that the individual is the best evaluator of her/his health status was supported by the

Orrenius and Zavodny (2013) provide an excellent review of the literature showing that immigrants hold
‘three-D’ jobs: dirty, dangerous and difficult.
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findings of numerous studies, which indicated that self-ratings of health are good predictors
of mortality and morbidity even more than medical records (Mossey and Shapiro, 1982;
Idler and Benyamini, 1997; Cesari et al., 2009). Over 200 studies have reported robust
correlations of self-assessments of heath and mortality and morbidity (Mora et al., 2008).
The respondents in the above cited sample surveys are heterogeneous in terms of: country
of residence, socio-economic status, race, ethnicity, education, preventive practices, and
health conditions – indicating the universality of the phenomenon. Accordingly, questions
on subjective-health were recently introduced in questionnaires used within the social
sciences and the medical professions. Furthermore, SAHS has distinct advantages in
evaluations of immigrants’ health: immigrants may be misdiagnosed by host country
medical doctors due to cultural and language barriers, or because native doctors may not be
familiar with specific medical or psychosomatic conditions that are occurring in foreign
countries. Consequently, it appears that SAHS is a good measure for native-immigrant
comparisons.
Other measures of health include: mortality rates, life expectancy, disability
measures, number of physical and cognitive functioning limitations, being diagnosed with a
specific health problem/disease, overweight (measured by the Body-Mass-Index – BMI),
number of hospital visits per period of time, and satisfaction with health. The first and
second measures relate to the health-status of the community, while the others are
individual measures. Disparities between immigrants and the native populations may differ
across the various dimensions of health.
Observed health differences between native-born and immigrants could also vary
by country of study and country of origin, and also by gender (Sole-Auro and Crimmins,
2008). We control for these aggregates in the regression analyses. When a pooled sample of
host countries is employed – differences in aggregate measures of the receiving countries
can be controlled for by adding aggregate country-level measures (such as, per-capita GDP,
health expenditures, life expectancy and the Human Development Index – HDI). The
coefficients of these country-specific variables also contribute to our understanding of how
aggregate macroeconomic dimensions affect the immigrant’s perceived-health, above and
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beyond the micro, medical and socio-economic determinants.8 Aggregate measures of the
sending countries can also be added to further understand the factors behind perceived
health of immigrants.
The macroeconomic factors of the two reference countries (origin and host) have
been included in a recent study that evaluates the determinants of immigrants’ subjectivewell-being (SWB). Akay, Bargain and Zimmermann (2013) examined whether SWB of
migrants in Germany is responsive to fluctuations in macroeconomic conditions in their
countries of origin and in the regions where they live in Germany. They found that while
immigrants in Germany are positively affected by the performances of the region in which
they live (the local macros), they are negatively affected by macros of their countries of
origin (migrants’ well-being responds negatively to increases in GDP and positively to
increases in unemployment in the country of origin).
Most studies use cross-sections for the statistical analysis. In the case of the
immigrant population, however, this might create serious selection-biases. Besides the nonidentification of age-cohorts-period effects, the immigrant sample represents only those
who remained in the receiving country; migrants who have died or returned to their home
country are not represented. Return-migrants could include those who become sick and
return to the home country, known as the “salmon-bias effect” (Sole-Auro and Crimmins,
2008). This effect could explain some unexpected findings such as lower mortality rates
among foreign-born Mexicans than among natives in the US (Palloni and Arrias, 2004).

4. Data and Descriptive Statistics
4.1. The dataset
We utilize the Survey of Health, Aging and Retirement in Europe (SHARE), a
unique European database that is the outcome of a collaborative effort of more than 150
In an attempt to better understand aggregate population SAHS, Garcia-Muñoz, Neuman and Neuman (2014a,
2014b) included country-specific macroeconomic measures and found clear evidence that aggregate country
SAHS are affected by macros such as per-capita GDP, expenditures on health, Human Development Index
(HDI), the share of obese people and the share of active smokers. It follows that the country macros serve as
some reference point when evaluation of individual SAHS takes place, ceteris paribus; higher levels of
‘positive’ macro measures such as GDP and HDI lead to more favorable individual SAHS, while larger
‘negative’ macros (obesity, smoking) result in lower individual SAHS. Another possibility is that the macros
are proxy variables for country-level conditions that affect the individual SAHS. For instance, higher levels of
per-capita GDP or of HDI could indicate better nutrition and higher quality of health-services.
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researchers world-wide, organized in multidisciplinary national teams and cross-national
working groups. SHARE is patterned after the Health and Retirement Study (HRS) in the
US. A scientific monitoring board and a network of advisors help to maintain and improve
the project’s scientific standards. The main funding comes from the European Commission
(5th, 6thand 7th framework programs).
There are three waves and one wave with retrospective information (SHARELIFE).
The first wave was collected in 2004/2005, the second in 2006/2007, and the fourth mainly
in 2011. The third wave, SHARELIFE, was collected in 2008/2009. While 19 countries
participated in SHARE, not all countries were part of each wave. Moreover, the timing of
data collection differs between countries (http://www.share-project.org/group-faq/faqs.
html#1.1). We utilize all three cross-sections by pooling them together. This way we can
adequately address the age-period-cohort effects that cannot be identified in one crosssection and can bias the results for immigrants.
SHARE is an ideal dataset for the exploration of the full spectrum of factors behind
SAHS for both natives and immigrants. It has a battery of micro data on health, socioeconomic status and social and family networks of more than 86,000 individuals aged 50 or
over (and their partners). They are a balanced representation of the various regions in
Europe, ranging from the Scandinavian countries (Denmark and Sweden), to Central
Europe (Austria, France, Germany, Switzerland, Belgium, the Czech Republic and the
Netherlands), to Eastern Europe (Poland, Hungary, the Slovak Republic and Estonia) and
the South (Spain, Italy and Portugal).
The dataset contains detailed information on health, beyond the self-reported health,
such as: health conditions, physical and cognitive functioning, health behavior, use of
health-care facilities, diagnosis of diseases, and height; on behavioral health-risk variables
such as: smoking, alcohol consumption, and over-weight; on economic variables such as:
current work activity, wealth and consumption, old-age pension, and education; and on
social variables and demographics such as: marital status, number of children in the
household, mother and father alive, immigration status, years since migration and country
of origin of migrants.
Our sample includes 16 European countries and complete records on both
immigrants and natives and both men and women. It is composed of 43,037 natives 46.1
14

percent of whom are men and 4,275 immigrants with male a share of 42.7 percent.
Immigrants in the sample come from 22 different countries. We augment the SHARE data
with country of origin and receiving country macroeconomic variables such as the percapita Gross Domestic Product (GDP).
4.2. Variables and Hypotheses
Our dependent variable is the respondent’s subjective assessment of her/his healthstatus (SAHS), ranging from 1 (very poor) to 5 (excellent). This variable is constructed
from a response to the question: “On a scale from 1 to 5, where 1 describes the worst
imaginable condition and 5 the best imaginable condition, how do you rate your health in
general?”
The independent variables include the immigrant status, indicated by the yearssince-migration (YSM) variable. According to the immigrant assimilation literature, the
coefficient of YSM comprises the extent and speed at which immigrants adapt to the new
environment and it gages assimilation beyond the aging effect. YSM captures the exposure
of immigrants to social and cultural norms or certain social influences to their health by the
fact that they live in the host country and mingle with natives. We use a non-linear form of
YSM because additional years of residence in the host country may have a differential
effect on health. YSM is thus a categorical variable with three levels: (i) less than 10 YSM,
the reference category; (ii) 11-20 YSM; (iii) more than 20 YSM. Note that in the analysis
of the entire sample of natives and immigrants, natives are the reference group.
As individuals age, their health deteriorates according to biological and
physiological changes. We capture the age affects by including age as a categorical variable
for possible non-linear effects: (i) 61-70 years of age; (ii) 71-80 years; (iii) 81 years and
over; with the reference group being 50-60. The health of immigrants, however, can also be
influenced by events or shocks that occurred in the past, beyond changes due to aging.
These are the cohort effects. For example, if a cohort endured famine or chemical weapons
or other environmental factors their health may be compromised more or differently than
another cohort. In addition, these factors may affect the process of their aging. We control
for cohort effects by including eight dummy variables for decades of arrival: (i) 1900-1940;
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(ii) 1941-1950; (iii) 1951-1960; (iv) 1961-1970; (v) 1971-1980; (vi) 1981-1990; (vii) 19912000; and (viii) 20012010. The most recent arrivals are the reference group.
Period of interview effects or contemporaneous influences are important because
they can affect the health of all age groups simultaneously, above and beyond normal
aging. These effects can be economic crises or technological breakthroughs that occur in
the host country during the residence of immigrants. While we control for period effects
with dummies for each year of interview, we also make the assumption that these effects
have the same impact on natives and immigrants. The reference category is 2004/5, which
is the first wave. In the immigrant sample specification, we also control for country of
origin. Due to small sample sizes by country of origin, we grouped countries together as
best they fit by region and include the appropriate dummy variables.
Our data do not allow us to control for attrition in the sample due to selective return
migration. Theoretically, immigrants who returned to their country before each interview
year could be more or less healthy than the immigrants who stayed and are in our sample.
We believe that selective return migration with respect to health is minimal in our data for
the following reasons. First, all EU countries offer health care to all individuals, and health
care in EU is better than in the countries of origin. Therefore, both more or less healthy
immigrants will have an incentive to stay in the host countries. Second, we are looking at a
sample of older immigrants who have been in the country for quite some time. Return
migration usually occurs within the first five years since arrival and while immigrants are
young. Lastly, the severe economic and financial crisis of 2008-2010 in Europe is more
likely to have deterred older immigrants from returning because the countries of origin
have been hit by the crisis even more.
The level of economic growth of a country has a strong impact on the health of its
residents. To capture this influence on SAHS we include the logarithm of per capita GDP
for the country of origin and for the receiving country. Another specification uses two
continuous variables for the difference between home and host GDPs: a positive difference
between origin and receiving GDPs and (absolute) negative difference between origin and
receiving GDPs. The first one is equal to the difference between origin and receiving GDPs
(logarithm) if this difference is positive, and zero otherwise. The second one is equal to the
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absolute value of the difference between origin and receiving GDPs (logarithm) if this
difference is negative, and zero otherwise.
We include the height of the individual, which is fixed upon arrival and does not
change with duration in the host country. Younger individuals are taller than their parents
and as they arrive in different years we may see a difference in their SAHS. At the same
time, height also denotes the prosperous upbringing of children; it is known that better
nutrition results in taller bodies.
Our demographic variables include gender (a dummy variable that is set to 1 for
male respondents), marital status (two categorical variables for married and widowed, with
the reference group including divorced, separated and single respondents), and number of
children in the household. We expect to find that respondents with children are healthier
because they enjoy more care and support from family members.
Regarding socio-economic variables we control for income, using the income
variable that is created by SHARE. It refers to the respondents’ household income centiles;
the higher the centile in which a household belongs, the higher the household income is.
Unfortunately, we cannot control for education because this information does not exist in
the first wave. However, since education correlates with socioeconomic status, income can
also be viewed as a proxy for education.
The set of personal medical variables includes: (i) a set of dummy variables that
relate to diseases that the individual is diagnosed with such as heart diseases, hypertension,
vascular diseases, diabetes, lung diseases, arthritis, osteoporosis and cancer; (ii) health
symptoms: a continuous variable that is the sum of different symptoms that the individual
suffered from during the last 6 months, such as, sleeping problems, falling down, persistent
cough, fatigue, swollen leg, and dizziness; (iii) drug use: a continuous variable that is the
number of different drugs that the respondent takes at least once a week, such as, drugs for
high-cholesterol, high blood-pressure, joint pain, back pain, sleep problems, anxiety or
depression, and stomach burns; (iv) medical consultation: a continuous variable that is the
response to the question: “During the last 12 months, about how many times in total have
you seen or talked to a medical doctor about your health. Please exclude dentist visits and
hospital stays, but include emergency rooms and outpatient clinic visits”; (v)
hospitalization: a dummy variable that equals 1 if the respondent answered positively the
17

question: “During the last 12 months, have you been in hospital overnight? Please consider
stays in medical, surgical, psychiatric or any other specialized wards”; (vi) eyesight: a
continuous variable ranging from 1 (poor) to 5 (excellent). It is the average of two variables
related to eyesight that are the responses to the question: “Your distance/reading eyesight
is: poor (1)…excellent (5).”
The set of behavioral variables includes (i) alcohol use: a dummy variable created
from the answer to the question: “During the last 3 months, how often (during a standard
week) have you drunk any alcoholic beverages, like beer, wine, spirits or cocktails?” The
seven options range from ‘not at all’ to ‘almost every day’. It equals 1 if the respondent
drinks at least 5 days a week; (ii) smoking: a dummy variable that is set to 1 for
respondents who smoke at the time of the survey; (iii) obesity is a dummy variable that is
equal to 1 if the Body Mass Index (BMI) is greater than 30.
We are using the SHARE-created variable, ‘mobility’, which pertains to the
functional capacity of the individual, indicated by: walking 100 meters, walking across a
room, climbing several flights of stairs, and climbing one flight of stairs. Mobility is an
index in the range of 0 – 4; a higher index value indicates more difficulties and lower
mobility. In addition, the SHARE-created variable IADL (Instrumental Activities of Daily
Living) is also used. It describes the number of limitations with several instrumental
activities: preparing a hot meal, shopping for groceries, making telephone calls, taking
medications, and managing money (such as paying bills). The IADL index ranges from 0 –
5; A higher value of IADL indicates more functional limitations.
Lastly, we include a variable that captures cognitive skills: identifying animals. It is
the number of animals that the individual listed in 60 seconds, in response to the question:
“I would like you to name as many different animals as you can think of. You have one
minute to do this.”
4.3. SAHS of natives and immigrants
Figure 2 presents the distribution of raw (not controlled for differences in medical
or any other socio-economic characteristics) SAHS levels for native-born and foreign-born
individuals by their five possible responses. We illustrate the SAHS of immigrants by the
three levels of duration since migration (up to 10; 11-20; 21 and over). As it is evident from
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the histogram, the SAHS distribution among natives and immigrants follows a normal
distribution. Few natives report poor health and even fewer report excellent health; the
majority reports good health.
Similarly, within each YSM interval the distribution of the immigrant SAHS is
normal. However, there are noticeable differences between individuals from the three YSM
groups. During the first decade after arrival, the percentage of immigrants who report
excellent SAHS (14 percent) is much larger compared to natives (7 percent) and compared
to older arrivals. New arrivals have also the largest percentage for the ‘good’ and ‘very
good’ categories. On the other hand, they constitute the lowest percentage in the ‘poor’
category (5 percent) and in the ‘fair’ category (14 percent).

Figure 2: Distribution of raw SAHS levels by nativity
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Note: Distributions based on SHARE waves 2004/5, 2006/7, 2011

With additional time in the host country, the reported SAHS of immigrants
decreases. Immigrants with more than 21 years in the host country are the highest
percentage reporting poor health (17 percent), more than those with 11-20 years since
migration (13,5 percent) and more than natives (12 percent). This older cohort also has the
lowest percentage in excellent SAHS (6 percent), lower than those with 11-20 years (10
percent) and lower than natives (7 percent).
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4.4. Summary statistics
We present the means and standard deviations of the variables of interest by nativity
in Table 2. There are 38,762 natives and 4,275 immigrants. Immigrants as a whole have a
slightly higher SAHS score (2.82) compared to natives (2.79), albeit their standard
deviation is marginally higher.
The majority of our immigrant sample (72 percent) has been living in the host
countries for more than 21 years. The most recent arrivals (less than 10 years) constitute 12
percent of the immigrant sample; 16 percent are between 11 and 20 years in the host
country. The majority of immigrants also come from Europe (64 percent); the next largest
origin continent is Africa (17 percent), followed by South America and Asia (9 percent),
and lastly North America (1 percent). Clearly, immigrants come from countries with lower
GDP per capita and there is wide variation among these countries.

Table 2: Summary statistics, natives and immigrants
Characteristics
SAHS (range of 1-5)
Immigrants’ Time in the Country (%)
Up to 10 YSM
11 – 20 YSM
21 and over YSM
Continent of origin
Europe
Africa
South America
North America
Asia
Country Macroeconomics
Log. per capita GDP (host country)
Log. per capita GDP (home country)
Positive diff. bw home and host GDP
Negative diff. bw home and host GDP
Socio-economic variables
Male (%)
Age in years (%)
50-60
61-70
71-80
81+
Marital status (%)
20

Natives
Means (st.dev.)
2.79 (1.07)

Immigrants
Means (st.dev.)
2.82 (1.08)

-

12.02
16.12
71.86

-

63.97
16.77
9.24
1.09
8.91

10.45 (0.31)
-

10.61 (0.32)
9.47 (1.09)
0.49 (0.16)
1.19 (1.01)

46.08

42.74

36.72
30.92
21.87
10.49

46.34
28.40
17.55
7.71

Characteristics
Married
Widowed
Single/divorced/separated
Number of children in household
Household income centile (1 to 10)
Personal Medical variables
Health conditions: diagnosed with..(%)
Heart problems
Hypertension
Cerebral vascular disease
Diabetes
Chronic lung disease
Arthritis
Osteoporosis
Cancer
Number of medical symptoms
Drug use (number of drugs)
Medical consultation (annual-number)
Hospitalization (%)
Quality of eyesight (range of 1-5)
Alcohol consumption (>= 5 days/week)
Obesity (BMI>30)
IADL (range of 0-5)
Mobility (range of 0-4)
Number of remembered animals
Height (in cm)
Country shares in the sample (%)
Austria
Germany
Sweden
The Netherlands
Spain
Italy
France
Denmark
Switzerland
Belgium
The Czech Republic
Poland
Hungary
Portugal
Slovenia
Estonia
Arrival years between
1900-1940
1941-1950
21

Natives
Means (st.dev.)
67.10
17.53
15.37
2.04 (1.42)
5.35 (2.95)

Immigrants
Means (st.dev.)
66.16
13.74
20.10
2.23 (1.61)
5.03 (2.95)

12.18
36.04
2.98
12.79
6.41
26.08
1.93
5.03
1.60 (1.78)
1.52 (1.69)
7.29 (10.20)
13.49
3.11 (0.98)
27.48
19.24
0.19 (0.74)
0.62 (1.00)
16.35 (7.38)
166.35 (8.88)

10.74
31.70
2.95
15.61
5.89
22.41
2.19
5.95
1.58 (1.68)
1.42 (1.60)
7.60 (12.04)
12.55
3.31 (0.94)
18.98
17.87
0.17 (0.69)
0.53 (0.94)
16.83 (6.99)
166.31 (9.35)

5.11
7.46
0.51
1.48
30.33
30.45
9.79
0.62
1.57
2.94
2.29
1.78
3.93
1.11
0.37
0.25

8.50
20.08
0.88
2.19
18.56
6.38
26.08
0.36
6.13
4.60
1.68
0.68
1.38
0.30
0.78
1.40

-

4.58
12.24

Characteristics
1951-1960
1961-1970
1971-1980
1981-1990
1991-2000
2000-2010
Sample Size

Natives
Means (st.dev.)
38,762

Immigrants
Means (st.dev.)
11.80
19.93
15.26
10.83
16.51
8.84
4,275

Note: Based on three SHARE waves: 2004/5, 2005/6 and 2011

Our sample has fewer men than women, in general. The immigrant sample has a
lower share of men (43 percent) than the native sample (46 percent). The age distribution is
similar between the two groups, resembling a pyramid. However, there are differences
within each age group. In the youngest age group (50-60) we find more immigrants (46
percent) than natives (37 percent). In the rest of the age groups, there are more natives than
immigrants. Natives and immigrants are similar in the married status, but differ in the
widowed category (fewer immigrants) and the single/divorced/separated category (fewer
natives). While on average, both groups have two children in the household; immigrants
have slightly more children (2.23) and a larger dispersion (1.61). Household income differs
somewhat between immigrants and natives, with the latter belonging to a somewhat higher
centile (5.35); this difference is significant.
Regarding diagnosed health conditions, Table 2 shows that a larger percentage of
natives has been diagnosed with heart problems, hypertension, cerebral vascular disease,
chronic lung disease, and arthritis. On the other hand, a larger percentage of immigrants
have diabetes, osteoporosis (could be related to the older women in the sample) and cancer.
All these are very much related to stress, unhealthy eating behaviors, as well as exposure to
detrimental environmental elements (asbestos, etc.). An exception is hypertension that
could also be stress related but is lower among immigrants. Studies have shown that
immigrants are more likely to work in risky occupations that eventually take a toll on their
health (Orenius and Zavodny, 2013; Giuntella, 2014).
Immigrants report fewer medical symptoms, lower drug use and hospitalization than
natives. They also have better eyesight than natives and report much lower alcohol
consumption. The latter could be related to cultural differences and the fact that our sample
has more immigrant women than men. Alcohol is expensive and immigrants may not want
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or cannot afford to spend part of their budget in it. While, on average, natives and
immigrants have similar height (average of 166cm), there is a wider variation among
immigrants. Interestingly, we find a larger percentage of natives than immigrants in the
obese category, indicating behavioral differences. The argument for immigrants lower
obesity is that they come from poorer countries where they cannot afford being obese; they
have no means to eat excessively and often work in hard manual jobs that require a lot of
physical activity. Natives in more developed countries, on the other hand, are characterized
by sedentary lifestyles, consumption of TV-dinners and fast-food that contribute to obesity.
When it comes to functional limitations, both groups have very few functional
limitations. Yet, immigrants appear to be in much better shape than natives in IADL and
mobility. Immigrants also score higher in the number of animals remembered and have a
lower standard deviation than natives.
The majority of our immigrant sample resides in France, followed by Germany and
Spain. In the native sample, Italy is mostly represented in the data, followed by Spain.

5. Empirical analysis: Method
The natural way to estimate a SAHS equation is by using Ordered Logit or Ordered
Probit, since reported subjective-health is intrinsically ordinal (with 5 values from 1 to 5).
However, as discussed in Ferrer-i-Carbonell and Frijters (2004), Frey and Stutzer (2002),
and van Praag et al. (2010), when the dependent variable relates to satisfaction scores, the
use of a linear model instead of an Ordered Logit model, does not change the basic results.9
Moreover, when data are clustered such as our individuals are in each host country,
this design of the data needs to be taken into account when one conducts statistical analysis.
Classical regression models fail to take into account the clustering nature of the data,
potentially underestimating the standard errors and ultimately resulting in higher
probabilities of Type I errors. Further, typical regression models do not allow for the
estimation of between-country variation, which is usually different than the within-country
variation.

Oswald and Wu (2010), in their paper in Science, justify the use of OLS even when their dependent variable
is a 4-category variable.

9
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We use multilevel regression analysis, which is a generalization of regression
methods especially suitable when observations are clustered or nested. This method can
best capture the clustering of individuals within countries and it can also best explore the
variation within- and between-countries. Multilevel regression models are superior to OLS
models because they allow controlling for group (country) random-effects. Traditional
regression models control for group effects by including dummy variables for countries
(Fixed-Effects Models). But in this case it is not possible to also include country-level
macro variables due to collinearity.
In our analysis, health is a random variable that varies across countries. We
compute the average health (SAHS) by country and then we define its distribution across
all countries. The variance of this distribution indicates how much average health differs
from country to country. When individuals are nested within countries this involves two
levels of hierarchy: a within-country level and a between-country level. The country
specific intercepts from the first level are treated as random variables at the second level.
The country specific residuals in the second level model are called random effects and
represent the country effects. The variance of these residuals indicates the impact of
countries on health.
At the first level we run a series of within-country regressions to estimate SAHS,
using a large set of personal medical and socio-economic characteristics as explanatory
variables. This method is designed for clustered/nested observations (a group of
individuals/observations in each host country) and allows for the inclusion of countryspecific macros (country-specific levels of the logarithm of per-capita GDP), in addition to
country random-effects. Essentially, this model includes a specific country index (the
constant term) and other country-specific parameters that describe the association between
individuals’ characteristics and health, for each country. As we focus on immigrants’
SAHS, the equation includes dummy variables for immigrants (individuals who were not
born in the current country of residence), with a distinction between different duration
periods since migration, cohort and interview period effects. We add per-capita GDP
(logarithm) in the country of residence as an explanatory variable.
The second level is the between-country regression. We estimate separate SAHS
equations for the immigrant sample (with the same set of micro, medical and socio24

economic variables). The country specific residuals (random-effects) at the second level
describe the degree to which the average health of individuals in a specific country differs
from those of the other countries, controlling for individual characteristics. Once the
variance of the country effects is computed, we test for heterogeneity between countryeffects by determining the statistical significance of this variance. A significant variance
indicates residualized differential country effects on health.10
We first look at the entire sample and compare immigrants to natives. In this
exercise we estimate two specifications. The first includes only micro-level variables and
the second is augmented by per-capita GDP (logarithm) of the country of residence. This
exercise is tackling our question about the HIE.
Our examination of the immigrant sample involves three specifications. Here we
deal with the question of altering immigrant health with additional time in the host country,
as well as health differences by country of origin. The first specification contains the bare
model with micro variables and age-cohort-period effects. We add per-capita GDP
(logarithm) in the country of residence as an explanatory variable, controlling for random
country-effects of the host countries because our main focus here is the macro effects of the
host versus the sending countries. The logarithm of per-capita GDP of the host countries
and the countries of origin are both included. The respective coefficients indicate whether
the GDPs of the two reference points have similar or different effects in terms of sign and
magnitude on the immigrants’ evaluation of their health-status. Additionally, the effects of
differences between these macros are analyzed in the third specification, distinguishing
between positive and negative differences, and thus allowing for asymmetry.

6. Results
6.1. Determinants of SAHS – comparing immigrants and natives
Table 3 presents the results of the SAHS multilevel regression analysis for the entire
sample. This regression method allows controlling for country effects and the inclusion of
country-level variables (per-capita GDP), at the same time. A Likelihood Test comparing
10

Since the country effects represent the deviation between a specific country's average health and the
average health of the average country, their arithmetic mean is zero.
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OLS and multilevel regressions was conducted indicating that multilevel regression
improves OLS (χ2(1) = 3668.4; p-value = 0.000). We include a battery of medical and
socio-economic explanatory variables and our core variables that relate to the immigration
status (from YSM intervals). Natives are the reference group. Column (1) presents the
results of the basic specification. Column (2) contains the results from the full model with
the added GDP per capita. Results are similar in both columns.
As it is evident from Table 3, the net effect of the immigration status is not uniform
and depends on duration in the receiving country. Compared to natives, immigrants who
are in the host country for less than 10 years have significantly higher levels of SAHS,
ceteris paribus. As immigrants stay longer in the host country the health effect disappears
and immigrants’ SAHS is not significantly different than that of natives. Immigrants with
11 to 20 YSM are less healthy than natives and those with more than 20 YSM are even
more unhealthy. These findings indicate nonlinear health assimilation, albeit a negative
one.
We find significant U-shaped aging effects on SAHS. All individuals over 60 have
lower SAHS, compared to the 50 to 60 year olds. The pronounced nonlinearities show that
while the 71 to 80 year olds are even more unhealthy than the 50 to 60 group the over 80
are not, maybe because the less healthy people over 80 have died. The period of arrival
does not affect SAHS of immigrants, as is indicated by the insignificant coefficients of the
cohort-of-arrival dummies, and the results are similar in the two specifications (in terms of
magnitude and significance).

Table 3: Determinants of SAHS, immigrants and natives, multilevel regression
Variables
Immigrant status

Arrival years between

Age (years)

Up to 10 YSM
11 to 20 YSM
21 or more YSM
natives
1900-1940
1941-1950
1951-1960
1961-1970
1971-1980
1981-1990
1991-2000
2001-2010
61-70
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Coefficient (Std. Error)
0.128 (2.071)**
-0.008 (-0.057)
-0.014 (-0.072)
Ref.
0.222 (1.068)
0.062 (0.314)
0.065 (0.331)
0.004 (0.020)
-0.009 (-0.046)
-0.005 (-0.025)
-0.021 (-0.160)
Ref.
-0.028 (-3.020)***

Variables
71-80
Over 80
50-60
Macroeconomic host country variables
Logarithm of per capita GDP
Demographics
Male
Marital status
Married
Widowed
Single/Divorced/Separated
Number of children in household
Socio-economic variables
Household income centile
Personal medical variables
Drug use
Health conditions – diagnosed with:
Heart problems
Hypertension
Cerebral vascular disease
Diabetes
Chronic lung disease
Arthritis
Osteoporosis
Cancer
Number of medical symptoms
Medical consultation (number)
Hospitalization (dummy)
Quality of eyesight (range of 1-50)
Alcohol consumption
Smokes at present time
Obesity (BMI>30)
IADL
Mobility
Cognitive skills: remembered animals
Height (in cm)
Year of interview dummies
Intercept
Sample Size
AIC
BIC

Coefficient (Std. Error)
-0.068 (-5.856)***
-0.044 (-2.643)***
Ref.
0.378 (7.043)***
-0.105 (-9.846)***
-0.054 (-4.888)***
0.024 (1.633)
Ref.
0.005 (1.847)*
0.026 (17.671)***
-0.078 (-21.367)***
-0.093 (-7.759)***
-0.068 (-7.628)***
-0.114 (-5.989)***
-0.121 (-9.711)***
-0.084 (-5.212)***
-0.166 (-16.553)***
-0.129 (-5.088)***
-0.294 (-18.636)***
-0.094 (-31.497)***
-0.011 (-25.746)***
-0.168 (-15.081)***
0.170 (39.465)***
0.044 (4.396)***
-0.125 (-12.638)***
-0.071 (-7.349)***
-0.001 (-0.911)
-0.174 (-31.491)***
0.011 (20.260)***
0.002 (3.565)***
Yes
-1.742***
43,037
100221
100637

Note: Based on pooled data from SHARE waves of 2004/5, 2006/7 and 2011
*p < 10%; **p < 5%; ***p < 1%

As expected, the coefficient of GDP is positive and highly significant, meaning that
individuals residing in countries with higher GDP per capita have higher SAHS, ceteris
paribus. This positive effect could stem from omitted variables (e.g., nutrition, quality of
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health-services) that are correlated with GDP and are therefore captured by the GDP
variable. Another explanation is that a more positive reference-point (higher country-GDP)
per-se leads to an increase in the subjectively-reported SAHS.
Men report lower SAHSs than women; the result is significantly different than zero.
This could stem from gender-specific genetic differences not captured by other variables, or
because men are more sensitive to health issues than women; it is also known that women
have a longer life expectancy. It is also possible that the gender result is related to
employment. Immigrant men over 50 are still part of the labor force, while women may
stay home and be shielded from labor market stress.
While married individuals have significantly lower SAHS than those who are
single, divorced or separated, those having a higher number of children in the household
have a significantly higher SAHS. We attempt to explain these results through the
happiness literature, which finds similar results. Married individuals may be subjected to
the health of the partner and face additional stress. However, having children has an
appeasing and healing effect. This variable may pick up the warmth and completeness that
a family provides to one’s life. Also, parents feel that they have to be well and healthy to
take care of their children and because being around children makes them feel better,
perhaps due to indirect rejuvenating effects of youth. Lastly, being in a higher income
centile has a positive and significant effect on SAHS.
Medical conditions have the expected effects. Drug use, smoking, obesity, and all
negative health conditions have a negative effect on SAHS. Good eyesight, being taller and
having good cognitive skills, on the other hand, have positive effects on SAHS.
Interestingly, alcohol consumption has also a positive effect on SAHS. Functional
limitations of mobility have a negative effect on health; the coefficient on IADL is not
significant, however.
6.2. Determinants of SAHS – comparing immigrant groups
Table 4 refers to the determinants of SAHS within the immigrant sample. In our
multilevel regressions the grouping is by the receiving countries (16 countries). The three
columns present the results of the different specifications as we add the macro variables.
Results are contained in Columns (1) and (2). In Column (1), we introduce macros for the
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sending and the receiving countries, as well as their per-capita GDP (logarithm). In order to
obtain more insight into the differential effects of the level of development of the sending
and receiving countries, we include differences between the logarithm of home and host
country per-capita GDPs in Column (2). We include the two variables for positive
difference between origin and receiving country GDPs (country of origin more developed)
and negative difference between origin and receiving country GDPs (home country less
developed). The first difference is equal to the difference between the logarithms of GDP in
origin and receiving countries, if this difference is positive, and zero otherwise. The second
one is equal to the absolute value of the difference between origin- and host country GDPs
(logarithm) if this difference is negative, otherwise it is equal zero. Different coefficients of
these two variables indicate asymmetry in the effects of positive and negative deviations.
Interestingly, results in all three columns are very similar.
Controlling for age-cohort and period of interview effects, Table 4 presents the
results for immigrants only. Due to collinearity problems among the variables YSM,
cohort, and interactions we ran the specification with interactions. Results clearly indicate
that additional YSM in the host country have a significant and negative effect on the health
status of immigrants, beyond any aging affects. Specifically, compared to the newcomers
(less than 10 YSM), immigrants who arrived in the current country of residence more than
10 years ago report significantly lower levels of SAHS. This result is robust across all
specifications and confirms important non-linearities. SAHS deteriorates for immigrants
who reside in the host country more than one decade. The rate of deterioration is somewhat
different for different cohorts-of-arrival, but the general pattern clearly indicates health
deterioration as immigrants stay longer in the receiving country. However, there no
significant aging effects on the health status of immigrants, ceteris paribus.

Table 4: Determinants of SAHS, immigrant sample, multilevel regressions
Variables
Immigrant status
Up to 10 YSM
11 to 20 YSM
Arrival years between 1981-1990
1991-2000
21 or more YSM
Arrival years between 1900-1940
1941-1950

Model 1

Model 2

Ref.

Ref.

-0.100 (-0.735)
-0.160 (-2.142)**

-0.097 (-0.713)
-0.160 (-2.139)**

-0.030 (-0.318)
-0.142 (-2.145)**

-0.026 (-0.273)
-0.140 (-2.115)**

29

1951-1960
1961-1970
1971-1980
1981-1990
Age (years)
61-70
71-80
Over 80
50-60
Macroeconomic country variables
Log. of per capita GDP (host country)
Log. of per capita GDP (homecountry)
Positive diff. (origin - host GDPs)
Negative diff (origin - host GDPs)
Demographics
Male
Marital status
Married
Widowed
Single/Divorced/Separated
Number of children in household
Socio-economic variables
Household income centile
Personal medical variables
Drug use
Health conditions – diagnosed with:
Heart problems
Hypertension
Cerebral vascular disease
Diabetes
Chronic lung disease
Arthritis
Osteoporosis
Cancer
Number of medical symptoms
Medical consultation (number)
Hospitalization (dummy)
Quality of eyesight (range of 1-50)
Alcohol consumption
Smokes at present time
Obesity (BMI>30)
IADL
Mobility
Cognitive skills: remembered animals
Height (cm)
Continent of origin
Africa
South America
North America
Asia
Europe
Year of interview dummies

-0.130 (-2.051)**
-0.175 (-2.845)***
-0.179 (-2.916)***
-0.161 (-2.389)**
-0.038 (-1.208)
-0.018 (-0.480)
0.003 (0.053)
Ref.

-0.131 (-2.068)**
-0.178 (-2.883)***
-0.181 (-2.949)***
-0.162 (-2.410)**
-0.037 (-1.184)
-0.020 (-0.520)
0.001 (0.011)
Ref.

0.325 (4.181)***
0.041 (2.089)**
-

0.358 (4.515)***
-0.414(-3.609)***
0.309 (3.822)***

-0.098 (-3.003)***
-0.068 (-2.028)**
-0.007 (-0.167)
Ref.
0.007 (0.750)

-0.098 (-3.009)***
-0.069 (-2.049)**
-0.008 (-0.177)
Ref.
0.007 (0.733)

0.030 (6.597)***

0.030 (6.596)***

-0.085 (-7.888)***

-0.086 (-7.914)***

-0.057 (-1.633)
-0.063 (-2.328)**
0.002 (0.029)
-0.184 (-4.998)***
-0.064 (-1.431)
-0.146 (-5.014)***
-0.277 (-3.151)***
-0.199 (-4.095)***
-0.071 (-8.150)***
-0.012 (-9.141)***
-0.115 (-3.377)***
0.172 (12.517)***
0.088 (2.506)**
-0.149 (-5.006)***
-0.041 (-1.413)
-0.019 (-0.911)
-0.159 (-9.356)***
0.015 (8.509)***
0.003 (1.849)*
0.062 (0.938)
-0.111 (-1.255)
0.455 (3.199)***
0.183 (3.136)***
Ref.
Yes

-0.057 (-1.626)
-0.063 (-2.302)**
0.001 (0.020)
-0.184 (-4.987)***
-0.064 (-1.429)
-0.146 (-5.038)***
-0.277 (-3.152)***
-0.201 (-4.127)***
-0.071 (-8.138)***
-0.012 (-9.092)***
-0.115 (-3.362)***
0.172 (12.520)***
0.087 (2.470)**
-0.149 (-5.017)***
-0.041 (-1.432)
-0.019 (-0.939)
-0.159 (-9.357)***
0.015 (8.512)***
0.003 (1.888)*
0.073 (1.077)
-0.110 (-1.249)
0.455 (3.199)***
0.194 (3.272)***
Ref.
Yes
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Sample Size
AIC
BIC

4,275
9776
10100

4,275
9777
10108

Note: Based on pooled data from SHARE waves of 2004/5, 2006/7 and 2011
*p < 10%; **p < 5%; ***p < 1%

Columns (1) and (2) show that the per capita GDP of the two reference countries,
the country of origin and the current host country, have positive and significant effects on
SAHS, but the host country’s GDP seems to have a much more pronounced effect.11 We
offer some speculations: living in a more developed country (before migration) could result
in better health later on in life (due to better nutrition, vaccination, preventive health
systems, etc.). As we hypothesized before, a strong positive health selection may also be at
play. Immigrants from less developed countries have to go through many more hurdles and
deal with uncertainty. The survivors of the move are thus healthier physically and mentally.
Column (2) adds more insight on the differential effects of the sending and
receiving countries, by splitting the differences between the GDPs into positive and
negative differences, allowing for asymmetry around the no-difference point. This is done
by using variables of positive deviations (between home and host countries) and absolute
negative deviations, in addition to the home country GDP. As the results indicate, an
increase in a positive deviation (the home country is more developed than the host country)
leads to a decrease in the immigrants’ SAHS, while an increase in the absolute negative
deviation leads to an increase in their SAHS. It therefore appears that positive and negative
deviations have different impacts on individual SAHS.
The coefficients of the rest of the controls are as expected, and similar to the effects
revealed for the whole sample in Table 3. Males have lower SAHS than females. This
could be because of genetic differences not captured by other variables or because men are
more sensitive to health issues than women, or as we discussed in Table 3, the gender result
is related to employment. Being married has again a negative and significant effect on
health, ceteris paribus. Unlike Table 3, the number of children in the household bear no
significant effect on the health status of immigrants. The higher percentile of household
income has a positive and significant effect on SAHS. This could be because more wealthy

While health is not identical to well-being, our result is different than the Akay, Bargain and Zimmermann
(2013), who found a negative effect of home country GDP on immigrant well-being.

11
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immigrants can invest in preventive care, they can afford better care, or they know that if
they get sick they will be able to have good care.
The country of origin variables indicate that differences in SAHS vary among
immigrants. Immigrants from North America and Asia have higher SAHS than immigrants
from Europe (the reference group) in all specifications. Immigrants from South America
and Africa are not different than those from Europe.
Results on the medical variables confirm that for immigrants too medical
conditions, symptoms, and hospitalizations have a strong negative effect on SAHS; so does
smoking and drug use. Good eyesight has a positive effect. Similar to Table 3, we find that
alcohol consumption has a positive effect on SAHS. A possible explanation could stem
from culture. Non-European immigrants come from countries that either do not drink or
drink among family and friends as a celebratory custom that also bonds people. If
immigrants have this positive stance towards drinking, then drinking can have a positive
psychological effect that manifests itself in SAHS.
Naturally, good cognitive abilities affect health positively. Remembering animals
and thus having a sharp mind has a positive effect on SAHS. Functional limitations on the
other hand, take their toll on SAHS. Lastly, taller immigrants report higher health status.
Overall, these results show that even after we control for a multitude of medical
conditions, demographics, behavioral changes, age, cohort and period of interview, the
health status of immigrants deteriorates the longer they stay in the host country. This is in
congruence with previous studies in other countries. A plausible explanation is
psychological. Middle-aged immigrants and older immigrants who are still in the host
country may feel severed from their origins and perceive a lower health status. Missing
one’s country of origin, especially the image one has kept in their mind from growing up,
the different geographic settings and climate can have a negative subconscious effect.
Another explanation could be related to unobserved environmental factors in the host
countries. A third potential explanation could be the reference group immigrants compare
themselves to. For example, when immigrants first arrive it is natural to compare
themselves to their countrymen back home. After they reside in the host country, natives
can be their reference group. If natives are in better health, immigrants may report a
comparatively lower health status, even if their actual health has not changed. However,
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when we tested this hypothesis by pulling the sample of immigrants and natives together
we did not find evidence of this explanation.

7. Concluding Remarks
In this study we were set to analyze the determinants of self-assessed health status
(SAHS) of immigrants over the age of 50 in Europe and compare them to natives. Studying
the health of individuals over 50 is important because health starts deteriorating around the
age of 50. A better understanding of the health of immigrants is essential and of great
socio-political importance. It can provide insights about the origins of health disparities in a
country and allow us to better address public health challenges. A better understanding of
the immigrants’ health status, behavior, and attitudes is needed in order to better cater to
their needs and integration. A population with compromised health can burden the health
care and welfare systems of the country.
We examine both micro and macro determinants of health. We are also interested in
any possible changes in SAHS as immigrants stay longer in the host country and in
comparing them to natives. For this study, we utilize a unique and rich dataset, the Survey
of Health, Aging and Retirement in Europe (SHARE). We augment our data with
information on macroeconomic variables from the home and host countries. Our sample
contains men and women over the age of fifty, originating from twenty-two different
countries of origin and residing in sixteen European host countries between 2003 and 2011.
In our empirical analysis we are pulling the three available cross-sections together. Because
of the clustering of individuals within countries, we use a multilevel analysis that allows us
to explore both within- and between-country variation.
Our descriptive statistics show that SAHS of both immigrants and natives follows a
normal distribution. There are a few individuals reporting poor health, a few reporting
excellent health and the bulk of individuals report good health. However, there are
differences between the two groups and especially there are differences among immigrants
by YSM in the host country. In essence we find that there is a healthy immigrant effect.
Our results about the entire sample of natives and immigrants indicate that upon
arrival in the host country immigrants’ health is significantly better than the health of their
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native-born counterparts. With additional years of residence in the host country their health
gradually deteriorates, converges to that of the natives or even falls below it.
The more novel finding relates to the macro effects of the development levels of
both the country of origin and the host country – the GDPs of the two reference countries
have positive effects on the individual’s perceived-health (SAHS). However the effect of
the host country’s GDP is much more pronounced.
It appears that positive and negative deviations in GDP have different impacts on
individual SAHS. These differential effects can be explained as some variant of the LossAversion Theory (Kahneman and Tversky, 1979): A positive deviation means that the
immigrant suffered from some ‘loss’ when he left his country of origin and immigrated to a
less developed country. A negative deviation represents a ‘gain’ for the immigrant. The
Loss-Aversion Theory claims that ‘losses’ are valued more than same-size ‘gains’, and this
is precisely what our results indicate.
Our results indicate that the immigration status (and duration) and macros of the
sending and receiving countries have significant effects on the individual’s SAHS.
However, the mechanisms still need to be explored. The mechanism is most probably
determined by the nature of the variable under discussion (e.g., health versus well-being).
Our results pertain to a sub-population in the sixteen EU countries under study, that of the
over 50 years of age. However, the older age group is more relevant when health is
evaluated and examined for its determinants. Around this age health starts to deteriorate
and policies/budgets/programs that aim at catering to residents’ (including immigrants)
health need to become more important and urgent.
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