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Abstract: In light of possibilities and limitations of data from the Finnish population register, and the general demographic 
development of Finland, this paper illuminates the complex interrelation between internal migration and mortality. We 
explore the roles played by health selection, birth region, and migration as a potentially harmful event. A fi ve per cent ran-
dom sample from a longitudinal data fi le that contains deaths for a period of 24 years is used. The focus is on people aged 
40–59 years living in Southern Finland, who are defi ned by birth region and time since immigration. We fi nd some indica-
tions of a healthy-migrant effect, but also that migrants may have integration diffi culties or that they are negatively selected 
with regard to health behaviours and lifestyles. In line with previous studies on Finland, birth region is found to be a very 
decisive mortality determinant.

Keywords: internal migration, mortality, health selection, birth region, population data, Finland

Introduction
It is commonly known that population movements may infl uence the spatial distribution of health, imply-
ing that variation in mortality rates across subgroups of any regional population may be interrelated with 
population shifts that have occurred within the country. This issue appears partly overlooked in the aca-
demic and public debate on increased polarisation of morbidity and mortality rates within Europe 
(cf. Mackenbach, 2006). It could still be of utmost health promotion and policy concern, considering that 
there is regional variation in mortality rates and large internal migration fl ows within many countries.

Internal migration can affect mortality rates within a region due to three main reasons. First, migrants 
and non-migrants might be inherently different on health, saying that there is either positive or negative 
health selection in the out-migrant fl ow from the source region. Second, migration as an event may 
infl uence mortality risks because of diffi culties in integrating into a new environment. This can raise 
stress levels or induce changes in health behaviours and lifestyles, which in turn may increase death 
risks. Third, within-region mortality variation might be an artefact of region-of-birth effects, particularly 
in the case when population movements within a country have been large. Such effects may occur if 
there is regional variation in hereditary factors, or in environmental circumstances at early childhood, 
which affect health at adult age.

Detailed insights into these issues require very comprehensive data. The longitudinal population 
register in Finland offers some opportunities. In light of the possibilities and limitations of data from 
this register, the purpose with the present paper is to use Finland as a case to enhance understanding of 
the interrelation between internal migration and mortality.

Next, we proceed by motivating why Finland is a useful country to study. The data are described in 
the subsequent chapter, together with a discussion on the methodological and theoretical considerations, 
which are quite complex and therefore require a lengthy exposition. The results of the empirical analy-
ses are presented in the fourth chapter. The paper ends with some concluding comments.

Internal Migration and Regional Mortality Differences in Finland
Not only the population register, but also the general demographic development of Finland makes the 
country a useful case for research on internal migration and mortality. Migration within the country has 
been substantial and predominantly in one direction. Since the process of modernisation started in the 
mid-nineteenth century there has been a gradual concentration of the population toward the South, 
which currently accounts for more than one third of the country’s total population (see Fig. 1). In the 
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1930s and after the Second World War the pace of 
this population shift was remarkably high, as the 
nation experienced the fastest industrialisation 
process in Europe. There was also a substantial 
increase in birth rates in the late 1940s, particularly 
in Eastern and Northern Finland, and many peo-
ple in this baby boom generation subsequently 
moved to Southern Finland (Myrskylä, 1978; 
Korkiasaari and Söderling, 1994).

From the researcher’s point of view this migra-
tion pattern is very appealing, because mortality 
rates in Finland, both historical and present, tend 
to increase in the South-West to North-East direc-
tion (Pitkänen et al. 2000; Saarela and Finnäs, 

forthcoming), i.e. practically in the opposite 
direction to the main migration fl ows that have 
gone from high-mortality to low-mortality areas. 
An implication is that the current population in 
Southern Finland is very heterogeneous in terms 
of geographical extraction. This heterogeneity is 
relevant to bear in mind when considering that 
people who originate from high-mortality regions 
tend to have relatively high death rates also if mov-
ing elsewhere (Saarela and Finnäs, 2005; 2006; 
forthcoming). In 2000, less than 55 per cent of the 
population aged 40–59 years in Southern Finland 
were born there, a fi fth in Eastern Finland and in 
Western Finland, respectively, and just over fi ve 
per cent in Northern Finland. Migration from 
abroad has been marginal until the most recent 
years (Statistics Finland, 2008a).

Several studies have shown that birth region is 
an important predictor of adult mortality in Finland 
(Saarela and Finnäs, 2005; 2006; forthcoming). 
A question to be solved still is whether that effect 
might have to do with migration as a potentially 
harmful event. Saarela and Finnäs (2006) fi nd that 
mortality rates of internal migrants are higher than 
of non-migrants. Since people in that study were 
aged over 60 years, and evidently observed several 
decades after having migrated, the results cannot 
tell us whether the event of migration infl uences 
mortality, however. Here we attempt to comple-
ment our knowledge on that point.

Since migration fl ows predominantly have gone 
in one direction—toward Southern Finland—
we focus on this specifi c region when we analyse 
the effect of birth region on mortality rates. To cast 
some light on the potential effect of migration as 
an event on the mortality risk, we crudely catego-
rise internal migrants by how long they had lived 
in Southern Finland. The issue of health selection 
of migrants is explored by comparing migrants 
with non-migrants according to birth region.

Data and Methodological 
Considerations

The population register in Finland
The data come from the longitudinal population 
census fi le compiled by Statistics Finland, and 
consist of individual-level information from the 
population censuses of 1970, 1975, 1980, 1985, 
1990, 1995, and 2000 (Statistics Finland, 2008b). 
We have access to a fi ve per cent random sample 
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Figure 1. Map of Finland showing classifi cation of region.
Note: Southern Finland is represented by the shaded area. It 
includes Uusimaa, Itä-Uusimaa and Varsinais-Suomi. The Helsinki 
area consists of the municipalities Helsinki, Espoo, Vantaa and 
Kauniainen.
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that contains basic demographic and socioeconomic 
variables. For all persons who had died during the 
period 1971–2004, the sample has been comple-
mented with information about the year of death 
and main cause of death. Due to the construction 
of the internal migration variable (see below), all 
deaths in the analysis have still occurred after 
1980.

We focus on people aged 40–59 years, i.e. ages 
that are fairly close to those where internal migra-
tion rates are the largest. Due to a few number of 
deaths at young adulthood, people aged 40–59 
years represent the youngest groups for whom it 
is practically possible to perform rigorous analyses. 
Deaths that can be directly related to diseases are 
separated from other causes of death, which here-
after are called non-diseases (see Table 1).

As the total number of deaths is 1,318 in men 
and 622 in women, analysis with a more detailed 
categorisation of causes of death was not possible. 
In the ages under study, deaths due to non-diseases 
account for one third of all deaths in men and one 
fourth in women. The covariates used represent 
each person’s educational level and family situa-
tion. The latter was constructed on basis of civil 
status and family type. Since there is information 
about year of birth and year of death, we can 

calculate risk times and death risks at the single-
year level.

As a complement to the data described above, 
we include an identically constructed 50 per cent 
random sample of the Swedish-speaking popula-
tion in Finland. These individuals can in the 
population registers be separated from those in the 
Finnish-speaking majority on basis of their unique 
mother tongue. The Swedish speakers amount to 
barely six per cent of the country’s total popula-
tion, and ten per cent of the population in Southern 
Finland. It is well documented that they have lower 
death rates and lower internal migration rates than 
Finnish speakers (Koskinen and Martelin, 2003; 
Saarela and Finnäs, 2006). They are included as 
a separate group in the analysis, in order to give 
a more enhanced picture of the situation in South-
ern Finland, and to help in interpreting the role 
played by factors associated with birth region. The 
two samples are analysed simultaneously by 
weighting the observations according to each 
sample proportion.

Birth region and time since migration
Based on information about birth region and cur-
rent region of residence, individuals are classifi ed 

Table 1. Relative mortality differentials by birth region and sex, people aged 40–59 years residing in Southern 
Finland.

 All causes Diseases Non-diseases
Men by birth region   
 Southern Finland (Finnish speaker) 1 1 1
 Western Finland 0.99 (0.85–1.15) 0.99 (0.82–1.18) 1.01 (0.78–1.31)
 Northern Finland 1.48 (1.22–1.81) 1.42 (1.11–1.83) 1.61 (1.16–2.25)
 Eastern Finland 1.16 (1.00–1.35) 1.04 (0.86–1.26) 1.43 (1.12–1.83)
 Ceded Karelia 1.20 (0.99–1.45) 1.19 (0.95–1.48) 1.25 (0.86–1.81)
 Southern Finland (Swedish speaker) 0.90 (0.82–1.00) 0.95 (0.85–1.07) 0.77 (0.65–0.93)
Women by birth region   
 Southern Finland (Finnish speaker) 1 1 1
 Western Finland 0.74 (0.59–0.93) 0.66 (0.50–0.87) 0.95 (0.64–1.41)
 Northern Finland 0.98 (0.71–1.33) 0.86 (0.58–1.26) 1.28 (0.75–2.17)
 Eastern Finland 1.19 (0.98–1.46) 1.16 (0.92–1.47) 1.29 (0.89–1.86)
 Ceded Karelia 1.03 (0.77–1.39) 1.00 (0.71–1.42) 1.14 (0.63–2.09)
 Southern Finland (Swedish speaker) 0.81 (0.70–0.93) 0.87 (0.74–1.03) 0.61 (0.45–0.82)

The risk ratios account for effects of age and time period.
Numbers within parentheses give 95% confi dence intervals.
Causes of death follow Statistics Finland’s 54-category short list of causes of death, which follows the 10th revision of the International 
Classifi cation of Diseases (ICD-10). Diseases as referred to here correspond with codes 1–39 and non-diseases with codes 40–54 (Statistics 
Finland, 2008c).
Diseases amount to 70.2 per cent of all deaths in men and 76.7 in women.
Within non-diseases, alcohol-related causes (diseases and poisoning) amount to 36.1 per cent of all deaths in men, Suicides to 20.0, and 
External causes excluding suicides to 43.9. Corresponding numbers in women are 30.3, 23.0 and 46.7 per cent, respectively.
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as migrants and non-migrants (the data do not 
contain explicit information about moves). 
Migrants are further crudely categorised according 
to how long they had lived in the destination area. 
The new variable consequently accounts for 
whether a person is a migrant, time since immigra-
tion, and geographic ancestry in terms of birth 
region.

Our attention is set at migration in a more long-
term perspective, as some of the people who had 
migrated internally and returned to the source 
region within fi ve years cannot be classifi ed as 
migrants. We focus on long-distance migration 
within the country, as defi ned by moves between 
the four larger regions given in Figure 1. Confi -
dentiality reasons restrict us from using very 
detailed spatial areas, but the present regional 
categorisation refl ects geographic mortality dif-
ferentials in Finland very well (cf. Saarela and 
Finnäs, 2005; 2006; 2008; forthcoming).

Since the main migration fl ows have gone in 
the direction of Southern Finland, we are particu-
larly interested in the population currently residing 
in that area. Persons who were not born there are 
categorised according to whether they had lived at 
least ten years, or less than ten years, in the area.

Besides serving as a crude indicator for hered-
itary factors and circumstances at early childhood, 
birth region might also refl ect similarity with the 
destination area in terms of aspects such as culture, 
climate and population density. People who origi-
nate from Western Finland would then have smaller 
diffi culties in integrating into the environment of 
Southern Finland than those from, for example, 
Northern Finland.

In addition to these internal migrants, there is 
a category of people who were born in areas that 
were ceded to the Soviet Union because of the 
Second World War. These Karelians represent 
people restrained from moving back to their region 
of birth, and thus give some information about the 
consequences of internal displacement on 
mortality in the very long-term perspective. The 
Paris peace treaty implied that 430,000 persons or 
11 per cent of Finland’s population were perma-
nently evacuated elsewhere in the country. In the 
year 2000, 40 per cent of all the Karelians born 
1921–1944 were living in Southern Finland, where 
they accounted for fi ve per cent of the correspond-
ing cohorts.

Swedish speakers in Finland, who live concen-
trated on the Southern and Western coastline, have 

always had much lower internal migration rates 
than Finnish speakers. Approximately 90 per cent 
of the Swedish speakers in Southern Finland were 
consequently also born there. The relatively 
few Swedish-speaking residents of Southern 
Finland who were born outside the area are not 
included in the analysis. The categorisation as dis-
cussed above consequently applies only to Finnish 
speakers. As categorised here, Swedish speakers 
will therefore not explicitly complement the picture 
about internal migration, but has the potential of 
illustrating the effect of a basic personal character-
istic that is comparable to birth region.

With this classifi cation, the variable that com-
bines birth region and time since immigration 
consist of nine mutually exclusive categories (see 
Table A1 in the Appendix).

To explore whether the internal migrants who 
have settled in Southern Finland constitute a 
selected group on health, we compare them also 
(in separate models) with people in the source 
regions who have not migrated.

Covariates and main causes of death
In case migration is a stressful event that affects 
persons’ health and raise their mortality levels 
(cf. Ben-Sira, 1997), one can argue that the effect 
should be stronger for more recent migrants. This 
is because they have had less time than migrants 
with long durations to adapt to the new environ-
ment, and any mechanisms that mediate and mod-
erate presumed negative effects of stressors have 
not had equally much time to take effect (cf. Whea-
ton, 1985; Ensel and Lin, 1991).

If there is a healthy-migrant effect, as often 
argued in the international literature (Marmot et al. 
1984; Friis et al. 1998), it should optimally be 
analysed and observed at the time point of migra-
tion. This approach is not fully accomplishable 
with present data, but we can still obtain some 
insight by observing death rates of more recent 
migrants, and particularly those for disease-related 
mortality, as such deaths proxy persons’ latent 
health condition.

In the analyses, we use a dummy variable that 
distinguish people who live in the Helsinki area, 
because they, similar to people in many other met-
ropolitan regions, have relatively high death risks 
(Valkonen and Kauppinen, 2001). This feature is 
particularly prominent for non-disease mortality 
in women, and obviously refl ects environmental 
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factors prevalent in large cities (cf. Galea et al. 
2005).

Factors associated with mortality interrelate 
highly also with migration rates (Blane et al. 1993; 
Davey Smith, 1996). Socioeconomic status as 
given by persons’ educational level is obviously 
one of the important variables in this respect, as it 
refl ects selection and sorting on both health and 
migration intensity. To account for any confound-
ing effects, educational level is used also here. It 
consists of fi ve different categories that range from 
basic to higher-degree tertiary education.

If internal migrants have integration diffi culties 
that affect their mortality risks, such problems in 
adapting are likely to correlate also with other 
characteristics that measure social capabilities. The 
most evident factor on this concern is family situ-
ation. Here, we use a variable that measures not 
only present status, but incorporates also changes 
in terms of partnership formation and dissolution. 
Thus, the variable will refl ect capabilities of adapt-
ing to alterations of the family situation. As con-
structed here it is time-varying and gives changes 
in the family position during past ten years, consist-
ing of the mutually exclusive categories of persons 
(1) presently with partner, never separated, 
(2) separated, with new partner, (3) separated, 
without new partner, and (4) never with partner. 
What is unusual in an international perspective is 
that we can consider not only marriages as partner-
ships, but also consensual unions.

In case defi ciencies in social capabilities under-
lie elevated mortality risks of internal migrants, 
family situation will have a larger impact on non-
disease mortality than on disease mortality, 
because the former are closer linked to individual 
behaviours and lifestyles, which in turn correlate 
with probabilities of partnership formation and 
dissolution. We also expect that recent migrants’ 
relative mortality risks are reduced more than 
less-recent migrants’ when account is taken for 
this variable, as integration problems tend to 
decrease over time. Since partnership does not 
only protect against poor health but selects the 
more healthy people in the population, it is still 
evident that family situation must be interrelated 
also with disease mortality.

The variable distributions are, together with 
those for birth region and time since immigration, 
given in Table A1 in the Appendix.

The results are consistently presented in the 
form of risk ratios for death, so that the mortality 

risk in each subgroup of interest is compared with 
the mortality risk in a reference category. Since 
our emphasis lies on overall patterns that can be 
observed from the data, we are not overly con-
cerned with the statistical power of single param-
eters. For the sake of being comprehensive, we still 
provide 95 per cent confi dence intervals for the 
estimates. Separate analyses are undertaken for 
men and women.

Results
To begin with, we look at the results of some more 
general specifi cations based on death risks by 
region of birth for the population of Southern 
Finland, irrespective of how long the immigrants 
have lived in the area (Table 1). These rates are 
standardised for age and calendar year.

Birth region has a substantial impact on death 
rates also in these ages. As compared with men 
born in Southern Finland (regional natives), the 
death risk of men born in Northern Finland is 
48 per cent higher. For men born in Eastern Finland 
and Ceded Karelia, the difference is almost 20 per 
cent. The mortality level of men born in Western 
Finland is practically the same as for those born in 
Southern Finland, which is in line with the general 
pattern for regional mortality differentials in 
Finland. Differences by birth region are most 
prominent for non-disease mortality, but can also 
be observed for disease mortality. As compared 
with Finnish speakers born in Southern Finland, 
Swedish speakers have ten per cent lower mortal-
ity risk of all causes, and more than twenty per cent 
lower risk of non-disease mortality.

The results for women must be considered in light 
of the relatively few deaths, and cannot be interpreted 
in an equally clear-cut manner. Unlike the case for 
men, women born in Western Finland have the low-
est relative death rates, whereas those born in North-
ern Finland are at approximately the same levels as 
regional natives. Similar to the situation in men, 
Swedish-speaking women have relatively low death 
rates, particularly of non-diseases.

Next, we check if the picture remains the same 
when account is taken for migration duration and the 
covariates. This approach is accomplished by sepa-
rating migrants into crude categories according to 
time since immigration, and by successively includ-
ing variables for place of residence (whether the 
person lives in the metropolitan area), educational 
level, and family situation (Table 2 and Table 3).
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Education is a very decisive determinant of 
mortality, as death risks of both diseases and non-
diseases decrease notably with persons’ educa-
tional level. The variable has still a marginal impact 
in terms of reducing variation in mortality across 
birth regions.

Family situation also correlates strongly with 
mortality. Persons who live in a stable union have 
the lowest death risks. Variation in mortality by 
family situation, and particularly in non-disease 
mortality, is larger among men than among women. 
Separated men without a new partner, for example, 
have a death risk that is fourfold that of men who 
live in stable unions. Unlike the case with educa-
tion, the estimated effects of the other variables are 
reduced notably when family situation is included 
into the models. This reduction is particularly 
prominent for non-disease mortality of recent 
immigrants, which refl ects that they to a greater 
extent than non-migrants live in unstable unions.

Both men and women who live in the metro-
politan area have elevated death risks. For non-
disease mortality, it is approximately 40 per cent 
higher than that of persons living elsewhere in 
Southern Finland.

A general tendency concerning time since immi-
gration is that disease mortality is lower for recent 
immigrants than for less recent immigrants, 
whereas non-disease mortality is higher. This sug-
gests that migrants are in a good health position at 
the time of the move, and that unbenefi cial conse-
quences of birth region and/or of the new environ-
ment take effect in a longer-term perspective. For 
disease mortality in women, it is diffi cult to see 
any obvious pattern. Non-disease mortality is still 
clearly elevated among women categorised as 
recent immigrants.

A fair picture of how birth region infl uences 
mortality must incorporate the question of whether 
migrants are selected on health. We analyse this 
issue by comparing mortality levels of immigrants 
in Southern Finland with those for people who did 
not migrate from the source regions. Here we fi t 
models separately by birth region, i.e. for people 
born in Western Finland, Northern Finland, and 
Eastern Finland, respectively. Similar to the pro-
cedure described above, covariates are succes-
sively included. Only the parameters for the 
variable that refl ects migrant status are displayed 
in the summary of the results (Table 4).

Migrants in subgroups that have higher death 
rates than regional natives in Southern Finland tend 

to have higher death rates also as compared with 
people who had not migrated from the source 
regions. This suggests that, to some extent there 
has been negative health selection. However, 
the sign and size of such potential selection tends 
to differ across source regions and sexes. A com-
pletely unambiguous interpretation is therefore 
diffi cult to put forward, but some specifi c observa-
tions are still essential to highlight.

Men born in Western Finland tend to be posi-
tively selected on health, as indicated by the 
parameter for disease mortality of migrants with 
shorter duration. This might also explain why they, 
in relation to regional natives in Southern Finland, 
have so low rates of disease mortality (see Table 2). 
For women, similar positive health selection 
appears to have occurred for those who migrated 
from Eastern Finland, and they also have relatively 
modest disease-mortality rates as compared with 
regional natives in Southern Finland.

It is still important to note that migrants’ death 
rates as compared with regional natives’ are sub-
stantially lower than as compared with those of 
people who had not migrated from the source 
regions, and that this pattern is particularly empha-
sised for non-disease mortality. Migrants’ mortal-
ity risks are consequently affected also by the new 
environment, either directly because of exposure 
to hazards, or indirectly due to changes in health 
behaviours and lifestyles.

Concluding Comments
The current population of Southern Finland, which 
has been of particular interest here due to the 
country’s general population development, amounts 
to almost two million persons. With a fi ve per cent 
random sample, we could observe deaths during a 
24-years period. In spite of these benefi cial under-
pinnings, the number of deaths at young adulthood, 
i.e. in ages where people are most mobile, was still 
so few that a rigorous analysis of how death rates 
relate to internal migration was not possible. We 
therefore had to focus on people aged 40–59 years, 
and to distinguish only between disease mortality 
and non-disease mortality.

Hence, in spite of the data’s potentials in terms 
of total size, reliability and national coverage, they 
have some obvious limitations when it comes to 
studying the interrelation between internal migra-
tion and mortality. Future research on Finland, or 
corresponding cases, could therefore potentially 
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make use of broader health measures than mortality, 
such as disability pensions or morbidity-based 
measures based on patient records. This would 
facilitate studies on younger ages as well. Other 
issues of potential importance is whether short-
distance and short-term migration impact on health. 
Particularly the role played by the local environ-
ment seems to be of great concern, as presently 
illustrated by the elevated mortality risk of people 
who live in the Helsinki metropolitan area.

The general idea of a “healthy-migrant effect” 
says that migrants constitute groups of people with 
inherently better health than people who remain in 
the source regions. If that manifests in death rates, 
it should be observed as a relatively low incidence 
of disease-mortality close to the time point of 
migration, as partly illustrated by men in our data. 
However, migrants may also to some extent be 
people with unhealthy behaviours and hazardous 
lifestyles, and those with diffi culties in integrating 
into the new environment, as illustrated by the 
markedly higher risks of non-disease mortality in 
women. Our fi ndings consequently point at the 
importance of observing deaths by their main 
cause.

Even if we control for covariates that correlate 
highly with mortality risks, there remains a very 
strong effect of persons’ birth region. This feature 
is particularly prominent in men, which is natural 
from the point of view that regional mortality dif-
ferentials are greater in men than in women. The 
low relative mortality rates of Swedish speakers 
in Finland can also be interpreted in a similar man-
ner, i.e. as aspects affected not only by current 
environmental conditions or the level of integra-
tion, but also by factors that take effect before or 
at early childhood.

Many studies have found an elevated prevalence 
of stress symptoms among migrants (Noh and 
Avison, 1996; Harrison et al. 1997; Eaton and 
Garrison, 1992; Porter and Haslam, 2001; Hwang 
et al. 2007). A subgroup of particular interest in this 
respect consists of people born in areas that were 
ceded to the Soviet Union because of the Second 
World War. These people have been restrained from 
moving back to their source region, and thus have 
the potential of providing some insight into the issue 
of whether war-related migration impacts nega-
tively on mortality in the very long term. This 
appears to be the case for men in our data, but not 
for women. We believe, however, that alternative 
model specifi cations and further data elaboration 

are needed before we can state something more 
conclusive on this matter. A primary goal for future 
research of ours is to analyse mortality rates of 
these internally displaced persons in detail.

Hence, the fi ndings of our analyses lie within 
the spirit of much of the previous research in the 
area (Brimblecombe et al. 1999; 2000; Wannamethee 
et al. 2002; Connolly and O’Reilly, 2007). As 
migration postulates changes in persons’ living 
conditions in a multitude of ways, its interrelation 
with mortality is also multifaceted. On the one 
hand, migration intentions can correlate with 
health, and these intentions are generally driven 
by expectations of improved living standards that 
promote health and lower mortality risks. On the 
other hand, migration inevitably means changes in 
the social environment in which individuals live, 
and such changes might deteriorate health and 
increase the death risk. When additionally consid-
ering that death rates may depend on persons’ 
region of birth, the multidimensionality renders it 
not possible to expect an unambiguous solution to 
the migration-mortality interrelation.

Acknowledgement
Comments from seminar participants at the Labour 
Institute for Economic Research in Helsinki and 
anonymous persons are gratefully acknowledged.

References
Ben-Sira, Z. 1997. Immigration, Stress, and Readjustment. Praeger Publish-

ers, West Port, CT.
Blane, D., Davey Smith, G. and Bartley, M. 1993. Social Selection: What 

Does It Contribute to Social Class Differences in Health? Sociology 
of Health and Illness., 15:1–15.

Brimblecombe, N., Dorling, D. and Shaw, M. 1999. Mortality and Migration 
in Britain, First Results from the British Household Panel Survey. 
Social Science and Medicine, 49:981–8.

Brimblecombe, N., Dorling, D. and Shaw, M. 2000. Migration and Geo-
graphical Inequalities in Health in Britain. Social Science and 
Medicine, 50:861–78.

Connolly, S. and O’Reilly, D. 2007. The Contribution of Migration to 
Changes in the Distribution of Health over Time: Five-year Follow-
up Study in Northern Ireland. Social Science and Medicine, 
65:1004–11.

Davey Smith, G. 1996. Income Inequality and Mortality: Why Are They 
Related?. British Medical Journal, 312:987–8.

Eaton, W.W. and Garrison, R. 1992. Mental Health in Mariel Cubans and 
Haitian Boat People. International Migration Review, 26:1395–415.

Ensel, W.M. and Lin, N. 1991. The Life Stress Paradigm and Psychological 
Distress. Journal of Health and Social Behaviour, 32:321–41.

Friis, R., Yngve, A. and Persson, V. 1998. Review of Social Epidemiologic 
Research on Migrants’ Health: Findings, Methodological Cautions, 
and Theoretical Perspectives. Scandinavian Journal of Social Medi-
cine, 26:173–80.

Galea, S., Freudenberg, N. and Vlahov, D. 2005. Cities and Population 
Health. Social Science and Medicine, 60:1017–33.

Downloaded From: https://complete.bioone.org/journals/Environmental-Health-Insights on 23 Apr 2024
Terms of Use: https://complete.bioone.org/terms-of-use



11

Internal migration and mortality: The case of fi nland

Environmental Health Insights 2008:2 

Harrison, G., Glazebrook, C., Brewin, J., Cantwell, R., Dalkin, T., Fox, R., 
Jones, P. and Medley, I. 1997. Increased Incidence of Psychotic 
Disorders in Migrants from the Caribbean to the United Kingdom. 
Psychological Medicine, 27:799–806.

Hwang, S-S., Xi, J., Cao, Y., Feng, X. and Qiao, X. 2007. Anticipation of 
Migration and Psychological Stress and the Three Gorges Dam 
Project, China. Social Science and Medicine, 65:1012–24.

Korkiasaari, J. and Söderling, I. 1994. Muuttoliike. In S. Koskinen, T. 
Martelin, I.-L. Notkola, V. Notkola and K. Pitkänen (editors). Suomen 
Väestö, Gaudeamus, (Hämeenlinna) 226–64.

Koskinen, S. and Martelin, T. 2003. Why is Mortality Low among the 
Swedish-speaking Minority in Finland?. Yearbook of Population 
Research in Finland, 39:15–32.

Noh, S. and Avison, W.R. 1996. Asian Immigrants and the Stress Process: 
A Study of Koreans in Canada. Journal of Health and Social Behav-
iour, 37:192–206.

Pitkänen, K., Koskinen, S. and Martelin, T. 2000. Kuolleisuuden alue-erot 
ja niiden historia. Duodecim, 116:1697–710.

Porter, M. and Haslam, N. 2001. Forced Displacement in Yugoslavia: 
A Meta-analysis of Psychological Consequences and Their Modera-
tors. Journal of Traumatic Stress, 14:817–34.

Mackenbach, J.P. 2006. Health Inequalities: Europe in Profi le. Report Com-
missioned by the UK Presidency of the EU. Department of Health, 
United Kingdom. http://www.dh.gov.uk/publications.

Marmot, M.G., Adelstein, A.M. and Bulusu, L. 1984. Lessons from the 
Study of Immigrant Mortality. Lancet, 323:1455–7.

Myrskylä, P. 1978. Internal Migration and Migration Between Finland and 
Sweden in 1950–1975. Studies, No. 48. Central Statistical Offi ce of 
Finland, Helsinki.

Saarela, J. and Finnäs, F. 2005. Geographical Extraction and the Finnish-
Swedish Health Differential in Finland. Yearbook of Population 
Research in Finland, 41:61–73.

Saarela, J. and Finnäs, F. 2006. Regional Mortality Variation in Finland: 
A Study of Two Population Groups. Genus, 62:169–211.

Saarela, J. and Finnäs, F. 2008. Cause-specifi c Mortality at Young Ages: 
Lessons from Finland. Health and Place, 14:265–74.

Saarela, J. and Finnäs, F. (forthcoming). Geographic Ancestry and Cause-
specifi c Mortality in a National Population. Population Research and 
Policy Review.

Statistics Finland. 2008a. Immigration and Emigration by Age, Gender and 
Area 1987–2006 http://pxweb2.stat.fi /database/StatFin/vrm/muutl/
muutl_en.asp.

Statistics Finland. 2008b. Data Description. Väestölaskentojen pitkittäistie-
dosto 1970–1995. http://www.stat.fi /meta/rekisteriselosteet/rekister-
iseloste_vaestolaskenta70–95.html.

Statistics Finland. 2008c. Causes of Death. http://pxweb2.stat.fi /database/
StatFin/ter/ksyyt/ksyyt_fi .asp.

Valkonen, T. and Kauppinen, T.M. 2001. Miesten kuolleisuuden alue-erot ja 
sosiaalinen segregaatio pääkupunkiseudulla. Kvartti, No. 1:7–21.

Wannamethee, S.G., Shaper, A.G., Whincup, P.H. and Walker, M. 2002. 
Migration within Great Britain and Cardiovascular Disease: Early 
Life and Adult Environmental Factors. International Journal of 
Epidemiology, 31:1054–60.

Wheaton, B. 1985. Models for the Stress-buffering Functions of Coping 
Resources. Journal of Health and Social Behaviour, 26:352–64.

Downloaded From: https://complete.bioone.org/journals/Environmental-Health-Insights on 23 Apr 2024
Terms of Use: https://complete.bioone.org/terms-of-use



12

Saarela and Finnäs

Environmental Health Insights 2008:2 

Appendix
Table A1. Number of deaths and total risk time by variable category.

 Men Women
 # deaths # deaths Person # deaths # deaths Person
 diseases non- years diseases non- years
  diseases   diseases 
Birth region and time since immigration      
 Southern Finland (Finnish speaker) 371 179 104,028 185 70 102,061
 Western Finland, immigrated 10+ years ago 168 76 43,450 63 36 53,530
 Western Finland, immigrated <10 years ago 7 7 3,901 6 2 3,699
 Northern Finland, immigrated 10+ years ago 67 37 13,872 27 15 17,701
 Northern Finland, immigrated <10 years ago 7 6 1,776 3 2 1,647
 Eastern Finland, immigrated 10+ years ago 147 96 38,135 109 41 48,916
 Eastern Finland, immigrated <10 years ago 9 6 2,849 4 6 3,229
 Ceded Karelia 101 34 14,168 40 13 14,131
 Southern Finland (Swedish speaker) 993 354 256,217 551 115 250,278

Lives in Helsinki area      
 No 1,058 383 271,794 510 129 264,975
 Yes 812 412 206,602 478 171 230,217

Educational level      
 Primary 1,169 450 215,393 642 189 237,820
 Secondary 357 195 114,859 201 62 124,020
 Lowest tertiary 160 73 57,833 67 16 64,711
 Lower-degree tertiary 101 37 42,551 53 21 39,052
 Higher-degree tertiary 83 40 47,760 25 12 29,589

Family situation (past 10 years)      
 With partner, never separated 1,003 313 328,214 511 130 310,029
 Separated, with new partner 122 55 31,673 54 33 28,379
 Separated, without new partner 458 294 72,089 271 101 107,258
 Never with partner 287 133 46,420 152 36 49,526

The description is for the unweighted sample of people aged 40–59 years who reside in Southern Finland.
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