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Abstract In Germany, internal migration streams have shaped the population

structure quite notably during the past two decades. As selective migration can have

a substantial impact on the geographical distribution of health, this paper examines

whether internal migrants in Germany are selected regarding their health status. To

capture health selection, one measure—i.e. self-rated contentment with health—and

two established risk factors for poor health—i.e. smoking and BMI—were included.

Applying event history analysis, the health status of migrants was compared to non-

migrants, controlling for other individual characteristics. The analyses were based

on the German Socio-Economic Panel, a retrospective data set representative of the

German population. Results for self-rated health and smoking were inconclusive.

While self-rated health was only related to migration in men, smoking was only

linked to migration in women. However, there was a clear association between BMI

and migration, i.e. the propensity to migrate decreased significantly with increasing

weight. The results suggest that BMI is an important indicator of increased sus-

ceptibility to ill health, which prevent people from migration. Leaving behind a

population who has a greater susceptibility to chronic conditions, selective migra-

tion is likely to reinforce the consequences of population ageing and healthcare

demand, in particular in regions characterized by outmigration.
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1 Introduction

In Germany, internal migration streams have substantially reshaped the population

structure since reunification. Between 2001 and 2010, the population of eastern

Germany decreased by 5 %, from 17.1 million to 16.3 million, whereas the

population of western Germany remained constant (Statistisches Bundesamt 2014).

This population decline is attributable to massive outmigration streams from eastern

Germany, especially from rural areas to urban areas in western Germany (Glorius

2010). Previous studies on east–west migration mainly examined the years

immediately after reunification. These studies focused primarily on the reasons

why eastern Germans were migrating, and on the effects of these migration streams

on specific areas, including human capital (Brücker and Trübswetter 2004; Friedrich

and Schultz 2005; Schultz 2004, 2009), labour market opportunities and economic

prospects (Alecke et al. 2000; Kley 2013), public services and infrastructure

(Daehre 2005; Sackmann et al. 2008; Neu 2009), and social consequences and

future demographic prospects (e.g. fertility and family policy) (Dienel and

Schnieders 2005; Roloff 2005; Gerloff 2005; Farwick 2009). Except for one

comparative study for Italy and Germany by Luy and Caselli (2007) that looked at

regional differences in mortality, no study has focused explicitly on the interplay of

internal migration and health. This is unfortunate, as selective migration can have

substantial effects on the geographical distribution of health (Norman et al. 2005;

Verheij et al. 1998; Lu 2008). While good health may foster the decision to move,

bad health could be an impediment to migration. Moreover, the act of migration can

affect the health of those who move (Carnein et al. 2015).

So far, however, only a few studies have analysed the link between internal

migration processes and health. These studies provide empirical evidence that

internal migrants are positively selected regarding their health status. Verheij et al.

(1998) analysed selective migration between urban and rural settings in the

Netherlands and found that people who migrated from urban to rural areas did not

differ in their health characteristics from people who migrated from rural to urban

settings. However, they found that migrants were generally healthier than people

who did not move. Norman et al. (2005) studied the area-level relationships between

health and deprivation in England and Wales and found that migrants were healthier

than non-migrants at younger ages. They also showed that migrants who moved

from more deprived settings to less deprived areas were healthier than those who

moved in the opposite direction. Moreover, they found that migrants who moved

within less deprived areas were healthier than non-migrants, but that within

deprived areas, migrants were less healthy than non-movers. Lu (2008) looked at

internal migration streams in Indonesia and found that younger migrants were

positively selected with respect to health, whereas older migrants were negatively

selected. Nauman et al. (2015) compared the health status of young adult (aged

18–29) rural to urban migrants in Thailand and found that the average migrant

reported having a better a priori physical health status than return migrants and

those who remained at the place of origin. However, the average migrant had a

worse mental health status at the time of migration than those who stayed behind.
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The aim of this study was to analyse whether internal migrants in Germany are

selected with regard to their health status. Event history analysis was applied to

compare the health status of migrants with the health status of non-migrants, while

controlling for other individual characteristics. To capture health selection, one

health measure—i.e. self-rated contentment with health—and two established risk

factors for poor health—i.e. smoking and overweight—were used as indicators of

increased susceptibility to ill health (Verheij et al. 1998). In line with previous

research findings, it was hypothesized that internal migrants in Germany are

healthier than non-migrants, i.e. they are more satisfied with their health and are less

likely to smoke or being overweight or obese.

2 Background

2.1 The Healthy Migrant Hypothesis in the International Context

The link between migration and health has not been fully understood yet and is

mostly explored in the context of international migration. In general, the health of

migrants is determined by the migration process itself as well as by the conditions in

the sending and receiving regions (Spallek and Razum 2007). Several approaches

which tried to explain the relationship between health and migration focused on the

discriminating socio-demographic characteristics of migrants, which put them on an

increased risk for becoming ill or dying prematurely (Razum et al. 2008; Spallek

and Razum 2007; Zeeb and Razum 2006). Yet, a number of studies showed that

migrants are healthier and have lower mortality rates than the average population in

both the country of origin and the country of destination (Razum et al. 1998, 2008;

Schenk 2007; McKay et al. 2003). This paradox is also known as the ‘‘healthy

migrant effect’’. This effect entails two components: the first is self-selection,

suggesting that migration is a life experience requiring high levels of physical and

mental health. Thus, it is assumed that migrants are more vigorous and less affected

by sickness and chronic conditions, as being in poor health would be an impediment

to migration. Moreover, it is hypothesized that migrants are more likely than those

who stay behind to be endowed with the kind of physical and mental capabilities

needed to cope with the burdens of migration. The second component is derived

from the association between socio-economic discrimination and mortality.

Therefore, it is posited that this health advantage is only short-termed and decreases

over time as a result of migration related strains (e.g. social disadvantages, bad

working conditions, restricted access to health care) (Razum et al. 2008; Razum

2009).

However, the healthy migrant effect has also been denied as an artefact resulting

from erroneous migration statistics. Migration registration errors can mismatch risk

and death populations, resulting in a denominator bias and, thus, an underestimation

of migrant mortality. Unregistered return migration is a possible source of

registration error, as many of these returns are likely to go unreported (Turra and

Elo 2008). Yet, studies showed that mortality among migrants is really lower, and

not the result of a data artefact (Wallace and Kulu 2014).
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2.2 Similarities and Differences Between Internal and International
Migration

Although internal migration flows are greater than international migration flows,

researchers investigating the issues of health and migration have mainly focused on

international migration (King et al. 2008), while implicitly assuming that the

underlying mechanisms apply equally to internal migration processes. This makes

sense, as international and internal migration flows are motivated by similar factors

and follow similar patterns (Lu 2008; King et al. 2008; McKay et al. 2003). Both

types of migration occur because people wish to gain access to better overall

conditions in various spheres of life (Boyle et al. 1998), and involve the

abandonment of familiar living environments (i.e. working environment, social

ties) in order to move to a new setting. The act of moving can bring success, and/or

it can be a highly stressful and disruptive experience (Boyle et al. 1998; Spallek and

Razum 2007). Hence, only individuals who are physically and psychically resilient

are likely to migrate, as they have the necessary resources to adapt to the new

setting. But there are also some marked differences between internal and

international migration. Whereas international migration involves the relocation

of people across state boundaries, internal migration entails the relocation of people

within the boundaries of nation states. While internal migrants may have to adjust to

regional peculiarities, they usually do not need to adapt to a completely new set of

cultural practices, and they are unlikely to encounter language barriers. Moreover,

internal migrants do not face controls and regulations related to citizenship and are

unlikely to have to struggle to gain access to education, employment, health care,

and political participation (King et al. 2008). In addition, the distance covered by

internal migration is often much shorter and is less likely to involve hazardous

travel conditions. Finally, internal migrants are more likely than international

migrants to have access to information concerning the new residence and to have

tight social networks at the destination. Hence, internal migration is often less

stressful than migration across national boundaries, and factors that tend to

discourage international migration might not apply to internal migration. Therefore,

the characteristics of internal migrants might differ from those of international

migrants. The following analyses aims to answer the question whether the

assumptions of the healthy migrant hypothesis are applicable to internal migration

processes in Germany.

3 Data and Methods

3.1 The GSOEP

The analysis was based on the German Socio-Economic Panel (GSOEP). The

GSOEP is a representative longitudinal survey of private households and persons

and provides information on the living conditions of the German population aged 16

and above. A rather stable set of core questions are asked every year, which focus on

several areas of interest, including population and demography, education, training
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and qualifications, labour market and occupational dynamics, earnings, income and

social security, housing, health, household production, basic orientations (prefer-

ences, values, etc.), and satisfaction with certain aspects of life. Additionally, the

basic information in one of these areas is enlarged through responses to more

detailed questions posed in yearly topical modules.

The panel study started in 1984 with 5921 households (with a total of 12,245

individuals) in the former Federal Republic of Germany (FRG), comprising samples

A (residents in the FRG) and B (foreigners in the FRG). In June 1990, the data set

was expanded to the territory of the German Democratic Republic (sample C). The

GSOEP is conducted annually and has been extended further by the subsamples D

(Immigrants 1994/95), E (Refreshment, new independently selected sample from

the private household population in Germany in 1998), F (Innovation, indepen-

dently selected sample from the private household population in Germany in 2000),

G (Oversampling of private households with monthly income C3.835 euros in

2002), and H (Refresher sample of private households in Germany in 1996). The

following analysis includes the samples A, B, C, E, F, and H. Detailed information

about the objectives and design of the GSOEP can be found at the homepage of the

DIW (Deutsches Institut für Wirtschaftsforschung; http://www.diw.de/de/soeplink)

that hosts the GSOEP.

3.2 Analysis Population and Strategy

As information on smoking status and obesity has been collected on a biennial basis

since 2002, the analysis was confined to every other year between 2002 and 2010.

The initial study population contained 27,051 individuals aged 16 and older who

were observed between 2002 and 2010. To determine the migration status of these

respondents, it was necessary to observe them at least at two successive points in

time during the observational period. A total of 625 respondents were excluded

from the analysis because they were recorded only once between 2002 and 2010.

Another 20 respondents were excluded because they provided no information at two

successive points in time, or they provided incomplete migration histories. As the

GSOEP is a survey of households only one male and one female household member

was included into the study leaving out another 3510 respondents. To ensure

independence of the study population, the following analyses were performed

separately for men and women.

Hence, the analytical sample included 10,882 men and 12,014 women,

amounting to 60,471 and 68,325 person-years, respectively. The respondents were

followed from their first observation point until they migrated or were censored.

Overall, 852 (373 men and 479 women) subjects migrated. Only the first move

during the observational period was considered. As the exact migration date was

unknown, the average age between the two survey years when the migration was

recorded was taken as age of migration. Meanwhile, 9462 respondents were lost to

follow-up due to attrition (8093 individuals) or mortality (1369 individuals). Next to

mortality, individuals mainly dropped out of the study because they moved abroad,

refused to reply, or could not be traced anymore (Kroh 2014). These respondents

were censored at their average age between the year of the last record and the year
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of survey exit. For example, if an individual aged 54 responded in 2008 for the last

time and was lost to follow-up by 2010, he was censored at the age of 55. Further

12,582 subjects did not move during the observation period and were censored at

their age at the interview at the end of the observation period.

Applying event history analysis, the age to migration depending on health and

other covariates was analysed, using a piecewise exponential model. The baseline

hazard, which measures age until migration, was split into age intervals (16–24,

25–34, 35–44, 45–54, 55–64, 65?). Within these intervals, the hazard rate was

assumed to be constant, but it could vary between them. The model can be viewed

as an exponential model that controls for age as a time-varying covariate. Left

truncation was controlled for by including the respondents’ age at their first

observation.

3.3 Health Measures

Self-rated contentment with health was included as a health measure. Studies have

shown that self-rated health is a good predictor of objective health (Subramanian

et al. 2010; Miilunpalo et al. 1997). Respondents were asked to assess their health

status based on a 10-point Likert scale. Those whose scores placed them among the

least satisfied 30 % of the respondents were classified as rather dissatisfied, while

respondents who scored above this benchmark were classified as rather satisfied.

Smoking and overweight are the most important risk factors for poor health,

which affect physical ability and play essential roles in the development of chronic

health conditions (Cutler et al. 2007, Preston et al. 2014). Hence, smoking and

overweight were included in the analysis as indicators of an increased susceptibility

to ill health (Verheij et al. 1998). Both factors may influence the decision to migrate,

and shape the geographical distribution of health within a population as a

consequence of migration.

People with a high BMI are more vulnerable to adverse health conditions that

lead to a deterioration in physical abilities. Therefore, BMI was assumed to directly

affect the migration decision. According to the healthy migrant hypothesis, people

with excess weight were assumed to have a lower propensity to migrate.

Information on overweight and obesity was based on self-reported measurements

of weight and height. Body mass index (BMI) was calculated by dividing the weight

in killogrammes by the squared height in metres (kg/m2). A BMI below 18.5 was

classified as underweight. A BMI between 18.5 and 24.9 was considered normal

weight. A BMI between 25 and 29.9 was categorized as overweight, and a BMI

greater or equal to 30 was classified as obese.

Smoking has long-term health consequences which do not necessarily become

immediately apparent, but often progress into a more severe condition (e.g. lung

cancer, heart diseases) over the life course (Peto and Lopez 2004; Preston 2009).

Therefore, smoking is an important risk factor that shapes the geographical

distribution of health within a population as a consequence of migration. If smokers

were less likely to migrate, the remaining population would be composed of more

smokers who, in the long run, carried a higher risk for developing adverse health

conditions related to smoking. Moreover, smoking has already adverse effects on
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health and physical fitness in adolescence, young adulthood, and middle age

(Sandvik et al. 1995; U.S. Department of Health and Human Services 1994, 2004).

Therefore, it seemed reasonable to assume that smokers are less physically healthy.

With regard to the healthy migrant hypothesis, smokers should have been less likely

to migrate than non-smokers. Based on their answers to a question about whether

they currently smoke, the respondents were classified as smokers or as non-smokers.

3.4 Covariates

The variable of interest was internal migration. The GSOEP does not ask

respondents directly about their internal migration history. But owing to the

longitudinal design of the data set, information about the respondent’s place of

residence was available for each survey year. Therefore, individuals were defined as

internal migrants if they had changed their place of residence within Germany from

one federal state to another between two successive survey years. As the exact

migration date was unknown, it was assumed that the migration took place at the

mid-point between the two survey years. Unfortunately, relocations within federal

state boundaries or information on distances could not be considered, as they were

not recorded in the data set.

Information about the respondents’ gender was taken from the wave they entered

the study period and was included as time-independent variable, while all other

information (self-rated contentment with health, smoking, BMI, region, living

arrangement, educational status, occupational status, children, satisfaction with

household income, housing and leisure time, and general life satisfaction) was

included in the form of time-dependent variables.

Migration can be understood as a response to a perceived disequilibrium between

individual aspirations and the subjective assessment of opportunity structures within

regions (Fischer and Kück 2004; Gerloff 2004). The push-and-pull factor model

distinguishes between stimuli in the sending region that encourage migration (push),

and incentives that spring from the receiving region (pull), and thus trigger the

migration decision multi-causally. These include employment opportunities, income

levels, educational opportunities, housing, infrastructure, and the perceived quality

of life (Gerloff 2004; Dienel 2005).

The data set used here included information about several life parameters present

at the time before migration; therefore, it was possible to control for several factors

that push migration. A set of covariates was included, which was intended to reflect

how contented the respondents were with their living conditions. These included the

respondents’ satisfaction with their household income, their housing and their

leisure time, as well as their general life satisfaction. For each variable, respondents

who scored below the 30 % mark were classified as dissatisfied, while those who

scored above that threshold were defined as satisfied. It was hypothesized that those

respondents who were satisfied with these areas of life should have been less likely

to migrate than those who were dissatisfied.

Moreover, a set of demographic confounders was included in the analysis, e.g.

gender, region of origin (east or west), living arrangement (married, living in a

partnership, not living in a partnership), educational status (in education, no degree,
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vocational degree, university degree), employment status (fully employed, part-time

employed, unemployed, in education, other), and children (children, no children).

For a number of respondents, there was missing information on covariates for some

of the waves. These were summarized in the category no answer (n.a.).

4 Results

4.1 Characteristics of the Analysis Population

The distribution of person-years by covariates for the migrant population, as well as

the population lost to attrition and lost to follow-up, is depicted in Table 1. Most

striking is the different age distribution of migrants compared to the population lost

to mortality. Whereas the migration rate was highest for the youngest age groups

(16–24 and 25–34), the majority of the population lost to mortality was older than

age 65. That is, migrants were typically in those ages in which mortality is low.

Hence, the younger population was not selected by mortality; therefore, migration

outcomes are not likely to be biased.

The older population, however, was selected by mortality, as subjects with poor

health were more likely to die. Accordingly, subjects who were less satisfied with

their health were more likely to be among the population lost to mortality. The

remaining population tended to be relatively fitter and healthier. This will bias the

results insofar as the differences in the outcome by health will be underestimated.

Beyond, there was not much difference in attrition and mortality by smoking and

weight.

4.2 Model Results

For the event history analysis, the baseline hazard was age. The propensity to

migrate was highest among the youngest age group (16–25) and decreased steadily

with increasing age for both sexes (Fig. 1).

To evaluate the individual effect of the three health measures on migration, i.e.

contentment with health, smoking and BMI, in a first step, each variable was fitted

separately into one model only controlling for age (not depicted). For men, the

propensity to migrate was significantly higher for those who were satisfied with

their health (HR = 1.33, p B 0.051). Non-smokers were more likely to migrate

than smokers (HR = 1.25, p B 0.046), and the propensity to migrate decreased with

increasing weight, i.e. obese people had the lowest migration risk (HR = 0.50,

p B 0.001) when compared to the normal weight population. For women, health

satisfaction was not related to migration (HR = 1.08, p B 0.494), but smoking and

overweight were. Non-smokers had a higher propensity to migrate (HR = 1.36,

p B 0.004), while overweight and obese people had the lowest migration risks

(HRoverweight = 0.64, p B 0.001, HRobesity = 0.48, p B 0.000).

In a second step, nested models were used to find out the extent to which the

effect of health was related to the behavioural risk factors. For men (Table 2),

smoking had no effect [LR chi2 (2) = 3.68, p B 0.1591], but entering BMI
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improved the model significantly [LR chi2 (4) = 20.75, p B 0.0004]. Non-smokers

were more likely to migrate, while the propensity to move decreased with increasing

weight. For women (Table 3), entering both smoking [LR chi2 (2) = 9.67

p B 0.0079] and BMI [LR chi2 (4) = 26.89, p B 0.0000] improved the model

significantly. Female non-smokers were also more likely to move, while overweight

and obese women had the lowest migration risks. When entering the demographic

control variables into the model (Model 4), for men only the effect of obesity

remained significant. For women, the influence of both smoking and BMI remained

significant. The final model included also the variables for the respondents’

satisfaction with their living conditions (Model 5). In this model, contentment with

health and BMI had a significant effect on the migration propensity of men.

Smokers were less likely to migrate; however, this effect was not significant. That

is, men who migrated were more satisfied with their health and were less likely to be

obese. For women, smoking and excess weight decreased the propensity to migrate,

but there was no significant effect of health contentment.

For both sexes, the findings for the confounding demographic variables were

consistent with previous research. In line with past population trends, the migrants

were more likely to come from eastern Germany than from western Germany.

Marriage seemed to have prevented people from moving, whereas respondents who

were living in a partnership and those who were single had significantly higher

migration risks. Regarding education, the migration risk was highest among

respondents with a university degree. Moreover, unemployment was a strong

Fig. 1 Empirical hazard rate of the risk of internal migration for men and women in Germany
2002–2010. Source GSOEP 2002–2010
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predictor for migration. Being in part-time employment was not significant for

women, but for men. Having children prevented only women from migration.

Entering the contentment measures revealed that most of them were insignificant.

However, respondents who were satisfied with their housing were less likely to

migrate than those who were dissatisfied.

5 Discussion

This is the first study that analysed the influence of health on internal migration in

Germany. The results showed that internal migrants in Germany are, to some extent,

selected regarding their health, and thus confirm the earlier findings from other

countries (Lu 2008; Nauman et al. 2015; Norman et al. 2005, Verheij et al. 1998).

The analysed health measures affected men’s and women’s migration behaviour in

different ways. Self-rated contentment with health, which was included as a

predictor for objective health status, was only associated with the migration status of

men, but not of women. This finding suggests that factors other than self-rated

health play a more important role in the migration behaviour of women. Further

analysis is needed to identify these factors and to understand their modes of action.

However, this analysis relied on self-rated health only, as no other objective health

measure was available. Studies have shown that women, especially younger women,

rate their health poorer than men do (Eriksson et al. 2001). Therefore, including a

more objective health measurement might have led to different results.

Current smoking status was not clearly associated with migration. This is

probably explained by the lag between smoking exposure and the occurrence of

negative health consequences. Nonetheless, it was important to check for a potential

selection effect, as smoking is an important risk factor that shapes the geographical

distribution of health within a population. The results showed that women who did

not smoke were more likely to migrate. This implies that the remaining female

population is composed of more smokers who, in the long run, carry a higher risk

for developing smoking-related adverse health conditions.

The findings for BMI, on the other hand, clearly supported the healthy migrant

hypothesis. BMI was significantly associated with migration for both men and women

in that the propensity to migrate decreased significantly with increasing weight. BMI is

related to a number of health limitations that become effective quite immediately.

Therefore, BMI is a good indicator of an increased susceptibility to ill health.

To conclude, these findings suggest that the assumptions of the healthy migrant

hypothesis are partly applicable to internal migration processes in Germany. While

results for self-rated health and smoking were inconclusive, there was a clear

association between BMI and migration for both, men and women. Thus, being

overweight or obese is indicative of an increased susceptibility to ill health, which

seemed to prevent people from migration.

Germany’s population structure has been characterized by population ageing.

Older populations tend to have higher rates of chronic diseases and to make greater use

of medical and other care facilities, which implies an increased need for health-related

resources and services (Patrick 1980). Projections for Germany indicated that the
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number of a wide spectrum of age-related diseases, including community-acquired

pneumonia (CAP), dementia, heart attack, stroke, several cancers, diabetes, arthritis,

and osteoporosis, will increase in the next couple of years (Peters et al. 2010; Siewert

et al. 2010). All these conditions are associated with smoking and excess weight.

However, these projections did not consider changes in the prevalence of risk factors

and are, thus, likely to underestimate the real disease burden.

Germany has been characterized by regional disparities in the capacity for

medical provision. Studies showed that the number of healthcare facilities declines

with decreasing community size. Structurally weak and/or peripheral rural regions

are particularly affected due to their sparse infrastructure (Walter and Altgeld 2000).

This partly precarious situation could be reinforced by selective migration and the

associated changes in the distribution of risk factors. The results of this study

showed that migrants are predominantly young and healthy and thus leave behind a

population that diminishes in size and becomes older and less healthy (Dienel 2005;

Verheij et al. 1998; Norman et al. 2005). Moreover, the migrants were less likely to

be overweight or obese, and female migrants were more frequently non-smokers.

This implies that the remaining population will be eventually left with a population

who have a greater susceptibility to chronic conditions and thus to having

disabilities. This, in turn, increases the demand for public healthcare provision,

especially in regions characterized by outmigration, and requires the improvement

and further development of existing and new innovative approaches to provide

medical care. Among them are models for early detection, outreach care, and the use

of telemedicine (Siewert et al. 2010).

Concerning demographic confounders, the results were in line with findings from

other studies: i.e. the migrants are predominantly unmarried. This can be because

married people are more likely to have established their centre of life within a

stable family network. Studies suggested that it is more difficult to make migration

decisions within a stable partnership. In addition, the more intimately people are

involved in their networks, the lower their risk of migration (Gerloff 2005). This idea is

supported by the finding that subjects who were satisfied with their housing were less

likely to migrate. Moreover, while children were no migration impediment for men,

having children lowered the migration propensity of women. However, running an

interaction model (not depicted but available on request) showed that women with

children who are in their middle ages (ages 25–44) had a lower risk to migrate, while

older women (aged 55 and above) with children had a higher migration risk. This could

reflect the fact that their children have mostly grown up and left home at these ages,

which offers new possibilities and room for migration decisions for the parents.

Studies have shown that the decision to migrate is highly motivated by the

relative levels of unemployment. Moreover, differences in the quality and the

standards of the underlying working conditions, e.g. the work environment, the

number of extra hours that must be worked without pay, the insecurity of the

workplace, and the training opportunities are important triggers for migration

(Friedrich and Schultz 2005; Gerloff 2005). This study’s findings confirm the

importance of employment status for migration decisions as the probability of

migration increased for the unemployed. Furthermore, more highly educated people

were the most likely to migrate. This reinforces the idea of ‘‘brain drain’’, i.e.
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selective migration of highly educated people, which results in a decline in human

capital and a worsening of future prospects in the sending regions. The strength of

this study is that it used data from a prospective panel, and was therefore not prone

to recall bias. It was representative of the total German population, contained a

sufficient number of internal migration cases, and included a direct subjective health

measure, as well as two established health risk factors which allowed for making

inferences about the individuals’ susceptibility to ill health. Moreover, the data set

provided a set of control variables that are closely linked to migration.

This study has also a series of limitations. Regarding the longitudinal study

design, the healthy migrant effect may have been biased in several ways. First, the

study population itself could have been selected in that individuals with particularly

bad health may have refused to participate in the study. In this case, the healthy

migrant effect would have been underestimated. Another potential source of bias is

informative censoring due to mortality selection, as subjects in the lost to mortality

group could have been in such a bad health that prevented them from migration. The

results of this study showed that migrants were typically not yet in those ages in

which the risk of mortality is high. In a sensitivity analysis, a competing risk

analysis was performed, which showed that the results for migration were not

altered by the effect of mortality (see Tables 4, 5 in Appendix). Therefore, it is

unlikely that these findings were biased by mortality selection. Attrition rates in this

study were higher than migration or mortality rates, i.e. the population of interest

was more likely to be among the population lost to follow-up. If this attrition was

due to migration, the results could have been biased by the excessive losses of

smokers, overweight and obese people, as well as health contented people. Yet,

even assuming that all of these attrition cases were migration related, the effect of

the health indicator variables would have remained, albeit attenuated (not depicted).

Furthermore, this study could have been biased by left truncation, as it provided no

information about the migration behaviour and/or the health status of respondents

before they entered the observation period. Hence, migration history and related health

changes could not be considered. However, the goal of this study was not to analyse the

effect of health on migration transitions over the life course, but rather to determine

whether individuals who migrated during a certain time period were positively

selected with regard to health. Moreover, it is likely that some respondents were lost to

follow-up due to migration. As these respondents were included in the censored

population, their health status could not be considered in this analysis.

Due to data restrictions, this study provides no information about migration that

took place within federal states. Yet, some of the migration activity may have

occurred within the state boundaries of some of the larger federal states, such as

Bavaria or North Rhine-Westphalia. If these migrants were selected on the basis of

health as well, the result of this analysis underestimated the effect of selective

migration. If, however, they were unselected, the results will be unchanged.

Moreover, this study disregards potential re-migrants. Studies have shown that re-

migration occurs predominantly among people who failed to adapt to their new job

or setting (Friedrich and Schultz 2005). As unhappiness affects health satisfaction

negatively (Graham 2008), including re-migrants in this analysis would have

mitigated the healthy migrant effect.
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Another drawback of this study is its use of self-reported BMI to reflect body

composition, as this indicator fails to distinguish between lean and fat body mass.

Moreover, as the BMI cut-off points are set regardless of sex or skeletal frame, some

individuals may be wrongly assigned to a weight category, which could have lead to

an underestimation of the extent of the overweight problem (Burkhauser and

Cawley 2008). Furthermore, compared to objective measurements, a reliance on

subjective information on weight and height tends to lead to an underestimation of

body mass index (Glaesmer and Brähler 2002). Therefore, the number of

overweight and obese people in this study could be underestimated. Despite these

potential problems, BMI was chosen to be included in the analysis because it is a

commonly used and widely available measure of excess weight.

The goal in this paper was to gain a better understanding of the influence of

health on internal migration in Germany. Thus, population ageing in Germany and

the associated challenges for the healthcare system may be reinforced by selective

migration. To provide us with a better understanding of the health consequences of

selective migration, future research should attempt to analyse the effects of internal

migration on small-scale regional health variations using suitable data. It would also

be interesting to study whether health selection diminishes with spatial and/or

cultural proximity. Moreover, future research is needed to detect whether selective

migration has any long-term effects on population health.
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Appendix

See Tables 4 and 5.

Table 4 Cox proportional hazard ratios for the risk of migration and competing risk regression for the

population lost to attrition and lost to mortality, men Source: GSOEP 2002–2010

Men

Migration Lost to attrition Lost to mortality

HR CI low CI up SHR CI low CI up SHR CI low CI up

Satisfaction with health

Unsatisfied 1.00 – – 1.00 – – 1.00 – –

Satisfied 1.39** 1.029 1.902 1.32 0.958 1.810 1.43** 1.041 1.971

n.a. 1.41 0.176 11.353 1.07 0.295 4.401 1.44 0.325 6.398

Smoking status

Smoker 1.00 – – 1.00 – – 1.00 – –

Non-smoker 1.23 0.979 1.548 1.27** 1.002 1.614 1.24 0.984 1.561

n.a. 1.44 0.105 19.579 2.01 0.714 5.635 1.46 0.476 4.502

Weight status

Underweight 1.63 0.793 3.368 1.43 0.655 3.140 1.62 0.755 3.471
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Table 4 continued

Men

Migration Lost to attrition Lost to mortality

HR CI low CI up SHR CI low CI up SHR CI low CI up

Normal 1.00 – – 1.00 – – 1.00 – –

Overweight 0.83 0.652 1.054 0.91 0.709 1.165 0.83 0.653 1.061

Obesity 0.65** 0.437 0.980 0.76 0.511 1.143 0.66** 0.440 0.976

n.a. 0.83 0.152 4.572 0.72 0.164 3.127 0.83 0.185 3.718

Region

East 1.33** 1.071 1.652 1.46** 1.167 1.832 1.33** 1.066 1.658

West 1.00 – – 1.00 – – 1.00 – –

Living arrangement

Married 1.00 – – 1.00 – – 1.00 – –

Partnership 2.13*** 1.565 2.897 1.82*** 1.299 2.539 1.33*** 1.533 2.939

No partnership 2.24*** 1.598 3.148 2.06*** 1.409 3.008 2.23*** 1.563 3.175

n.a. 1.05 0.104 10.740 1.29 0.679 2.459 1.03 0.567 1.887

Educational status

In education 1.34 0.870 2.060 1.16 0.761 1.777 1.34 0.882 2.024

No degree 0.82 0.560 1.195 0.59** 0.409 0.864 0.81 0.569 1.167

vocational degree 1.00 – – 1.00 – – 1.00 – –

University degree 2.32* 1.777 3.031 2.55*** 1.940 3.365 2.34*** 1.787 3.059

n.a. 1.34 0.621 2.913 1.16 0.668 2.023 1.35 0.701 2.582

Occupational status

Full time 1.00 – – 1.00 – – 1.00 – –

Part time 1.63 0.945 2.800 1.56** 0.901 2.695 1.63 0.964 2.774

No 1.54** 1.114 2.133 1.46** 1.060 1.998 1.54** 1.111 2.146

Education 0.48 0.223 1.023 0.37** 0.175 0.767 0.48** 0.226 1.000

Other 2.14** 1.392 3.299 2.03 1.323 3.121 2.16*** 1.414 3.288

Children

C1 1.25 0.955 1.641 1.49** 1.114 1.979 1.26 0.952 1.658

No children 1.00 – – 1.00 – – 1.00 – –

Satisfaction with household income

Unsatisfied 1.00 – – 1.00 – – 1.00 – –

Satisfied 1.66 0.878 1.550 1.22 0.906 1.641 1.16 0.871 1.555

n.a. 1.19 0.543 2.621 1.15 0.532 2.496 1.19 0.541 2.634

Satisfaction with housing

Unsatisfied 1.00 – – 1.00 – – 1.00 – –

Satisfied 0.74** 0.577 0.960 0.77** 0.602 0.998 0.74*** 0.578 0.951

n.a. 1.36 0.398 4.621 1.04 0.298 3.631 1.36 0.399 4.655
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Table 5 Cox proportional hazard ratios for the risk of migration and competing risk regression for the

population lost to attrition and lost to mortality, women Source: GSOEP 2002–2010

Women

Migration Lost to attrition Lost to mortality

HR CI low CI up SHR CI low CI up SHR CI low CI up

Satisfaction with health

Unsatisfied 1.00 – – 1.00 – – 1.00 – –

Satisfied 1.12 0.872 1.429 1.08 0.844 1.376 1.13 0.883 1.441

n.a. 0.49 0.038 6.477 0.52 0.111 2.467 0.49 0.830 2.942

Smoking status

Smoker 1.00 – – 1.00 – – 1.00 – –

Non-smoker 1.43** 1.151 1.779 1.53*** 1.223 1.916 1.43** 1.152 1.783

n.a. 2.15 0.268 17.230 2.54 0.967 6.695 2.15 0.798 5.805

Weight status

Underweight 1.03 0.715 1.474 1.01 0.694 1.475 1.02 0.705 1.487

Normal 1.00 – – 1.00 – – 1.00 – –

Overweight 0.73** 0.564 0.951 0.77** 0.599 1.001 0.73** 0.571 0.946

Obesity 0.54** 0.367 0.803 0.60** 0.412 0.887 0.54** 0.373 0.796

n.a. 0.83 0.350 1.988 0.67 0.271 1.647 0.84 0.352 2.002

Region

East 1.64*** 1.355 1.977 1.68*** 1.386 2.033 1.64*** 1.356 1.976

West 1.00 – – 1.00 – – 1.00 – –

Living arrangement

Married 1.00 – – 1.00 – – 1.00 – –

Table 4 continued

Men

Migration Lost to attrition Lost to mortality

HR CI low CI up SHR CI low CI up SHR CI low CI up

Satisfaction with leisure time

Unsatisfied 1.00 – – 1.00 – – 1.00 – –

Satisfied 0.91 0.709 1.176 0.95 0.742 1.215 0.91 0.718 1.160

n.a. 1.24 0.226 6.813 1.40 0.292 6.705 1.24 0.236 6.497

General life satisfaction

Unsatisfied 1.00 – – 1.00 – – 1.00 – –

Satisfied 0.77 0.570 1.035 0.79 0.579 1.084 0.78** 0.572 1.058

n.a. 0.44 0.372 5.261 0.53 0.244 1.144 0.45 0.203 0.995

** p B 0.05;*** p B 0.001; CI 95 %
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Table 5 continued

Women

Migration Lost to attrition Lost to mortality

HR CI low CI up SHR CI low CI up SHR CI low CI up

Partnership 1.98*** 1.502 2.616 1.73*** 1.294 2.314 1.98*** 1.485 2.641

No partnership 2.35*** 1.773 3.105 2.40*** 1.809 3.195 2.35*** 1.775 3.099

n.a. 2.51 0.626 10.066 2.21 0.735 6.651 2.49 0.867 7.136

Educational status

In education 0.87 0.596 1.273 0.79 0.524 1.183 0.87 0.586 1.304

no degree 0.90 0.669 1.214 0.75 0.555 1.021 0.90 0.670 1.220

Vocational degree 1.00 – – 1.00 – – 1.00 – –

University degree 1.90*** 1.474 2.454 2.09** 1.620 2.699 1.91*** 1.482 2.456

n.a. 1.50 0.880 2.551 1.30 0.810 2.076 1.51 0.944 2.414

Occupational status

Full time 1.00 – – 1.00 – – 1.00 – –

Part time 1.09 0.780 1.534 1.02 0.730 1.434 1.09 0.780 1.529

No 1.68*** 1.277 2.207 1.52** 1.146 2.018 1.67*** 1.255 2.232

Education 1.07 0.623 1.828 0.85 0.481 1.508 1.07 0.607 1.873

Other 1.13 0.732 1.741 1.06 0.688 1.633 1.13 0.735 1.730

Children

C1 0.60*** 0.465 0.772 0.77** 0.602 0.979 0.60*** 0.470 0.770

No children 1.00 – – 1.00 – – 1.00 – –

Satisfaction with household income

Unsatisfied 1.00 – – 1.00 – – 1.00 – –

Satisfied 0.87 0.689 1.110 0.93 0.728 1.188 0.88 0.687 1.116

n.a. 0.93 0.500 1.731 0.82 0.431 1.548 0.93 0.493 1.754

Satisfaction with housing

Unsatisfied 1.00 – – 1.00 – – 1.00 – –

Satisfied 0.61*** 0.493 0.763 0.66*** 0.527 0.830 0.61*** 0.491 0.767

n.a. 0.99 0.401 2.424 1.29 0.524 3.191 0.99 0.389 2.523

Satisfaction with leisure time

Unsatisfied 1.00 – – 1.00 – – 1.00 – –

Satisfied 1.00 0.802 1.253 0.98 0.785 1.231 1.00 0.801 1.254

n.a. 0.89 0.142 5.569 1.10 0.226 5.343 0.89 0.154 5.185

General life satisfaction

Unsatisfied 1.00 – – 1.00 – – 1.00 – –

Satisfied 1.09 0.837 1.425 1.09 0.839 1.416 1.10 0.848 1.434

n.a. 1.64 0.361 7.402 1.37 0.485 3.887 1.64 0.670 4.020

** p B 0.05;*** p B 0.001; CI 95 %
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