
Copyright © 2024 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

Epidemiology • Volume 35, Number 5, September 2024 www.epidem.com | 589

ISSN: 1044-3983/24/355-589596
DOI: 10.1097/EDE.0000000000001763

ORIGINAL ARTICLE

Editor’s Note: A related article appears on page 597.
Submitted October 17, 2023; accepted May 28, 2024
From the aDepartment of Sociology, University of Stockholm, Stockholm, 

Sweden; bDepartment of Methodology, London School of Economics, 
London, United Kingdom; and cDemography Unit, Åbo Akademi 
University, Vaasa, Finland.

Our analyses of these data were conducted under ethical approval from 
the Finnish ethics board, in coordination with Statistics Finland, who  
pseudo-anonymized the data for the analysis.

All authors conceived and designed the study. J.S. was responsible for data 
and analysis. B.W. led the study and was responsible for the preparation 
of all initial drafts of text, tables, and figures. M.W. assisted B.W. with 
the literature review and provided specific guidance with respect to the 
analysis. All authors provided input with respect to the interpretation of 
the analysis, changes to the analysis, comments on drafts of the article, 
and changes to subsequent drafts.

B.W.’s contribution to this research was funded by the European Research 
Council (ERC) under the European Union’s Horizon 2020 research and 
innovation programme (grant agreement number 948727: REFU-GEN). 
M.W.’s contribution was supported by the Swedish Research Council for 
Health, Working Life and Welfare (Forte), grant numbers: 2016–07115 
and 2019–00603. J.S.’s contribution was supported by the Åbo Akademi 
University Foundation’s funding of the DemSwed Internal Centre of 
Excellence.

Disclosure: The authors report no conflicts of interest.
A preprint of this manuscript has previously been made available: https://doi.

org/10.17045/sthlmuni.22316593.v1.
The data were provided by Statistics Finland and may not be shared with 

outside researchers. Similar data may be obtained after application to 
Statistics Finland.

  
Supplemental digital content is available through direct URL cita-

tions in the HTML and PDF versions of this article (www.epidem.
com).

Correspondence: Ben Wilson, Department of Sociology, University of 
Stockholm, 10691 Stockholm, Sweden. Email: ben.wilson@sociology.
su.se.

Copyright © 2024 The Author(s). Published by Wolters Kluwer Health, Inc. 
This is an open access article distributed under the Creative Commons 
Attribution License 4.0 (CCBY), which permits unrestricted use, distri-
bution, and reproduction in any medium, provided the original work is 
properly cited.

Background: Children of immigrants often have excess mortality 
rates, in contrast to the low mortality typically exhibited by their 
parents’ generation. However, prior research has studied children of 
immigrants who were selected for migration, thereby rendering it 
difficult to isolate the intergenerational impact of migration on adult 
mortality.
Methods: We use semiparametric survival analysis to carry out a 
total population cohort study estimating all-cause and cause-specific  
mortality among all adult men and women from age of 17 years 

among all men and women born in 1953–1972 and resident in 
Finland in 1970–2020. We compare children of forced migrants from 
ceded Karelia, an area of Finland that was ceded to Russia during the 
Second World War, with the children of parents born in present-day 
Finland.
Results: Children with two parents who were forced migrants have 
higher mortality than children with two parents born in Northern, 
Southern, and Western Finland, but similar or lower mortality than 
the subpopulation of children whose parents were born in the more 
comparable areas of Eastern Finland. For women and men, a mor-
tality advantage is largest for external causes and persists after con-
trolling for socioeconomic factors.
Conclusion: Our findings suggest that forced migration can have a ben-
eficial impact on the mortality of later generations, at least in the case 
where forced migrants are able to move to contextually similar locations 
that offer opportunities for rapid integration and social mobility. The 
findings also highlight the importance of making appropriate compar-
isons when evaluating the impact of forced migration.

Keywords: Adult mortality; Cause of death; Children of immigrants; 
Finland; Forced migration; Second generation

(Epidemiology 2024;35: 589–596)

Many high-income societies have witnessed considerable 
growth in the share of the resident population who are 

second-generation [G2] children of immigrants, defined here 
as native-born individuals with at least one foreign-born par-
ent.1 The average share of the adult G2 across the European 
Union is 7%, but shares are much larger in countries such 
as Belgium (13%), France (13%), and Sweden (11%).2 With 
respect to mortality, research has shown that G2 children of 
immigrants often exhibit elevated mortality compared with 
children of two native-born parents (i.e., the ancestral native-
born population).3–12 This stands in contrast with the lower 
mortality typically exhibited by their parents, the first gener-
ation (G1).13,14

Despite what we know about mortality for G2 children of 
immigrants, prior research is based on studies of children born 
to immigrants who were selected for migration.4,5 This makes it 
hard to isolate the intergenerational impact of migration on adult 
mortality for G2 because it is likely to be confounded by selection 
into migration of the G1, more specifically factors relating to this 
selection process that have an impact on their G2 children.3,5,13,15 
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Here we address this issue by investigating a unique case of 
forced migration that effectively eliminates selection as a deter-
minant of the mortality of G1 and G2.

In addition to the role of selection, migration scholars 
theorize that G1 immigrants experience an ongoing process of 
adaptation after arrival that encompasses factors such as cul-
ture, language, and discrimination.16 They also theorize that 
this process is intergenerational, impacting the G2 directly, as 
well as indirectly via their parents’ adaptation.15,16 Adaptation 
is therefore likely to have an impact on the mortality of G2 
children of immigrants. However, given our interest in the 
intergenerational impact of their parents’ migration, which 
occurs prior to any adaptation of G1 or G2, we conceptualize 
adaptation as a mechanism (and mediator) in the research that 
follows.

Forced migrants are typically defined by migration 
scholars as refugees, asylum seekers, and those who are inter-
nally displaced, although the classification of forced migrants 
is complex because there are many reasons why migrants are 
forced to move, including conflicts, development projects, and 
natural disasters, which in some cases may be unknown.17–20 
The determinants of forced migrants’ health and mortality 
are a topic of interest in its own right, not least as a guide to 
policymakers.17,21 In addition, forced migration is of interest 
to migration scholars because it is unanticipated and involves 
different processes of selection into migration as compared 
with other forms of migration.17,19–21

Here, we study a unique example of forced migra-
tion. Specifically, we exploit the forced displacement of an 
entire population during the Second World War, from ceded 
Karelia, an area in Northern Europe of historical significance 
for Finland and Russia, to present-day Finland.22–24 We study 
the children of those immigrants who were forced to migrate. 
Crucial to the design of this study, the circumstances sur-
rounding forced migration from ceded Karelia means that 
individuals were not selected on observed or unobserved 
characteristics.25 Furthermore, there were negligible differ-
ences between ceded Karelia and the rest of Finland in terms 
of culture, language, and society. Nevertheless, it is true that 
forced migrants from ceded Karelia could be considered more 
similar to the population of eastern Finland, particularly those 
people closest to the border shared with ceded Karelia.24

We are not aware of prior research on the mortality of 
children of forced migrants who were born after their parents 
were forced to migrate.17,19 In general, research has been lim-
ited by a paucity of data, notably data with adequate statisti-
cal power to be able to analyze mortality.26 Among the G1, 
evidence suggests that forced migration can have a negative 
impact on all-cause mortality for migrants arriving as adults,27 
but a negligible impact for migrants arriving as children.28 
With respect to forced migrants from ceded Karelia, prior 
research shows that all-cause and cause-specific mortality 
among the G1 is higher than the population of present-day 
Finland.22,23 Yet, this negative mortality differential disappears 

when forced migrants are instead compared to the populations 
of eastern Finland, close to the border with ceded Karelia.23,24

Here, we aim to establish whether the children of 
Karelian forced migrants experience elevated mortality com-
pared with a population of present-day Finland whose par-
ents were not forced to migrate. By studying the children 
of forced migrants from Karelia, it is possible to establish 
whether excess mortality exists for a G2 population whose 
parents were not a selective subgroup of the origin population. 
In doing so, we are not only able to make conclusions about 
the intergenerational impact of forced migration but also to 
draw inferences about the role of selection in determining G2 
mortality more generally. We return to this in the discussion, 
where we also discuss the potential generalizability of our 
findings, in particular given the likely role of adaptation and 
other mechanisms that may impact health and mortality in the 
context that we study.

METHOD

Study Context
The Soviet annexation of Finnish Karelia is described in 

detail elsewhere,22–24 but can be summarized succinctly as fol-
lows. In a peace treaty of March 1940, Finland ceded roughly 
a tenth of its territory to the Soviet Union. The majority of 
this was in the south-east of Finland, as shown in Figure 1. 
Approximately 407,000 people, the entire population of these 
areas, were evacuated to the rest of the country in the spring 
and summer 1940.29 In June 1941, the ceded areas were then 
reoccupied by Finland and, from the end of 1941, two-thirds 
of those who had been displaced returned to their prewar 
homes. However, in the summer of 1944, the entire population 
of the ceded areas was again forced to relocate to present-day 
Finland, with no opportunity to return ever since.

Study Design
We focus on children born in present-day Finland who 

have two parents born in ceded Karelia. In line with prior 
research, we assume that these are all the children of forced 
migrants, as justified by minimal levels of internal migration 
from ceded areas prior to 1940.25 We compare these G2 chil-
dren of forced migrants with the children of parents born in 
present-day Finland. In order to examine the intergenerational 
impact of forced migration, we vary the comparison group, 
which also serves as a means of controlling for bias due to 
observed and unobserved confounders. We compare the G2 
children of two forced migrants with those whose parents 
were both born in the east of present-day Finland (the Eastern 
region in Figure 1) and those with both parents born in the rest 
of present-day Finland (the non-Eastern regions in Figure 1). 
We also follow prior research by making a more restrictive 
comparison between those whose parents were born in the 
neighboring municipalities on either side of the new border 
(i.e., both parents born on one side of the border in ceded 
Karelia vs. both parents born on the other side in present-day 
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Finland, see eFigure S2; http://links.lww.com/EDE/C159 for 
spatial information regarding the border and eTable S5; http://
links.lww.com/EDE/C159 for the coding of border areas 
based on municipalities).30 Taken together, this enables us to 
evaluate the intergenerational impact of forced migration.

Data
We use population registers that cover the entire resident 

population of Finland from the end of 1970 until the end of 
2020, in a total of 8,290,911 individuals. These registers allow 
us to identify people who were born in present-day Finland 
and in ceded Karelia by the municipality of birth. The data 
also allow us to link people across generations, if children and 

their parents were alive and residing in the same household at 
the end of 1970, or if children were born after 1970.

Study Population
Due to our interest in adult mortality and the relatively 

young age of the G2 children of forced migrants, we study all 
adult men and women who can be observed from age of 17 
years and were resident in Finland from 1970 to 2020, imply-
ing that the first cohort we study is children born in 1953 (a 
Lexis diagram for the study design is available in eFigure S1; 
http://links.lww.com/EDE/C159). The last cohort we study is 
children born in 1972, essentially because later-born cohorts 
very rarely have parents who were born in ceded Karelia. We 
drop individuals for whom both parents cannot be identified 
(7.6% of all Finnish-born individuals in the cohorts born 
1953–1972). Otherwise, there are no missing data on any 
variables that are used in the analysis. The primary group of 
interest, G2 children of forced migrants, consists of persons 
born in Finland with both parents born in ceded Karelia (9454 
men and 8925 women). These are compared with individu-
als with two parents born in Eastern Finland (122,556 men 
and 117,624 women) or in the rest of present-day Finland 
(369,915 men and 352,548 women). The more restrictive 
analysis compares individuals with two parents born in the 
municipalities of present-day Finland next to the new border 
(10,175 men and 9747 women) with individuals with two 
parents born on the other side of the border, in neighboring 
municipalities of ceded Karelia (2310 men and 2281 women). 
Sensitivity analysis based on alternative categorizations for 
children with parents born in other areas and the removal of 
children whose parents were born in Wyborg (the largest town 
in ceded Karelia) are available in the supplementary materials 
(eTables S1–S4; http://links.lww.com/EDE/C159).

Variables and Statistical Analysis
We use semiparametric survival analysis, Cox propor-

tional hazards models, to analyze all-cause and cause-specific 
mortality. Time of death refers to the calendar year of death. 
Cause of death is based on standard International Classification 
of Diseases (ICD) codes. For the cause-specific analysis, we 
group cause of death into established categories that relate to 
individual risk behavior (see eTable S6; http://links.lww.com/
EDE/C159 for the coding of cause of death categories). People 
are right-censored at death, emigration, or at the end of 2020. 
We exclude those who lived abroad and returned to Finland 
during the study period, meaning that we study the stationary 
population. The exposure of interest and comparison groups 
are based on the parental municipality of birth for both par-
ents. Control variables include birth year (categories for each 
year), region of residence at age of 17 years (20 categories), and 
mother’s and father’s educational level (categorized according 
to the International Standard Classification of Education 2011 
classification as primary, upper-secondary, postsecondary non-
tertiary, short-cycle tertiary, bachelor’s or equivalent, master’s 
or equivalent, and doctoral or equivalent). For convenience, 

FIGURE 1. Map of Finland. This map shows present-day 
Finland separated into the regions of Northern Finland, 
Western Finland, Eastern Finland, Southern Finland, and the 
Helsinki metropolitan area. The area that was formerly part 
of Finland and ceded to the (former) Soviet Union after the 
Winter War of 1939–1940 is marked on the map as “Ceded 
Karelia.” A large part of this area is Lake Ladoga (not shown 
here but see eFigure S2; http://links.lww.com/EDE/C159). A 
much smaller part of Northern Finland was also ceded to the 
Soviet Union, but this is excluded from our study. As noted 
in the text, the supplementary materials include spatial infor-
mation regarding our analysis of the border regions between 
Eastern Finland and ceded Karelia.
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we present the results of our models using hazard ratios (HRs) 
and 95% confidence intervals (CIs). However, we note that all 
analysis is based on total population data, meaning that there 
is no uncertainty regarding design-based inferences. Sensitivity 
analysis that also incorporates children’s own educational level 
(categorized in the same way as for parents) and observes them 
from age of 35 years, instead of from age of 17 years, is avail-
able in the supplementary materials (eTables S1–S3; http://
links.lww.com/EDE/C159). These sensitivity analyses also 
include results for individuals with one parent born in ceded 
Karelia and one born in Eastern Finland.

RESULTS
Descriptive statistics and crude death rates for our study 

population are provided in Table 1 (with more detailed summary 
statistics provided in eTable S0; http://links.lww.com/EDE/
C159). Prior to covariate adjustment, there are clear differences 
between the death rates of children of forced migrants, men 
and women aged 17–67 years with two parents born in ceded 
Karelia, and the other reference groups. In short, for both men 
and women, the crude death rate is highest for individuals with 
two parents born in ceded Karelia, followed by those with two 
parents born in Eastern Finland, and lowest for those with two 
parents born in the rest of present-day Finland.

The results from models controlling for observed con-
founders are shown in Figure 2. The all-cause mortality of 
children of forced migrants remains higher than children of 
parents born in the rest of present-day Finland (excluding the 
Eastern region). This is true for women and men and for all 
three model specifications. The most detailed specification 
(model 3) controls for year of birth, mother’s and father’s edu-
cation level, and region of residence at age of 17 years. It gen-
erates estimated HRs of 1.11 for women (95% CI: 1.02, 1.21) 
and 1.11 for men (95% CI: 1.05, 1.18). There is almost no 
difference between female children of forced migrants and the 
female children of parents born in Eastern Finland. The same 
comparison for men shows that children of forced migrants 
have slightly lower mortality. For this comparison, model 3 

gives HR of 0.97 for women (95% CI: 0.89, 1.07) and 0.92 for 
men (95% CI: 0.86, 0.98).

To further control for unobserved heterogeneity, Table 2 
makes an additional comparison. It compares those with two 
parents born in the border municipalities of ceded Karelia ver-
sus those with two parents born in the border municipalities of 
Eastern Finland. Although this comparison has less statistical 
power, it can be argued that it comes closer to evaluating the 
intergenerational impact of forced migration, primarily due to the 
similarities (prior to the war) between individuals who are living 
in municipalities that are on either side of the border. For exam-
ple, we expect these individuals to have similar levels of health 
and similar health behaviors, on average, as well as with respect 
to other potential confounders prior to the ceding of Karelia that 
are unobserved in our data. In this case, model 3 (which controls 
for the same variables as model 3 before) generates an HR of 
0.90 for women (95% CI: 0.72, 1.11) and 0.96 for men (95% CI: 
0.83, 1.10). We obtain similar results in our sensitivity analysis 
that includes those with parents born in municipalities divided by 
the new border and excludes those with parents born in Wyborg, 
which was one of the more economically developed towns in 
Finland prior to the war. We also run a range of other sensitivity 
analyses (see supplementary materials), which provide similar 
evidence to that shown in the main results. This includes results 
showing that those with two parents born in ceded Karelia either 
tend to exhibit an advantage, or negligible difference, as com-
pared with those who have one parent born in ceded Karelia and 
one born in Eastern Finland.

To expand upon these results, we carry out a simi-
lar analysis for cause-specific mortality (Figure 3 and 
Table 3). Compared with children of parents who were born 
in Eastern Finland, children of forced migrants have lower 
mortality with respect to suicide and other external causes 
of death. This remains the case in models that control for 
birth year, parental education, and region of residence at 
age of 17 years, where HRs for suicide are 0.63 for women 
(95% CI: 0.44, 0.92) and 0.91 for men (95% CI: 0.77, 1.08), 
and HRs for other external causes are 0.74 for women (95% 

TABLE 1. Descriptive Statistics and Crude Death Rates

Population Person-Years Deaths Crude Rate (per 100,000 Person-Years)

Women 17–67

  Parents both born in ceded Karelia 358,110 543 152

  Parents both born in ceded Karelia: border areas 90,905 125 140

  Parents both born in Eastern Finland 4,509,404 5,875 130

  Parents both born in Eastern Finland: border areas 382,261 502 130

  Parents both born in the rest of present-day Finland 13,101,233 14,377 110

Men 17–67

  Parents both born in ceded Karelia 378,245 1,261 333

  Parents both born in ceded Karelia: border areas 93,637 292 310

  Parents both born in Eastern Finland 4,652,704 14,739 317

  Parents both born in Eastern Finland: border areas 394,886 1,224 310

  Parents both born in the rest of present-day Finland 13,628,386 34,021 250
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CI: 0.54, 1.01) and 0.80 for men (95% CI: 0.69, 0.94). There 
are other manifest differences, but they are smaller than for 
suicides and other external causes and have less statistical 
power. The most notable excess mortality is from ischemic 
heart disease for the female children of forced migrants 
as compared to women with both parents born in Eastern 
Finland. When restricting the analysis to municipalities 

next to the border, there is also some evidence of excess 
alcohol-attributable mortality among the female children of 
forced migrants.

DISCUSSION
In this study, we examined all-cause and cause- 

specific adult mortality among the children of forced 

FIGURE 2. The all-cause mortality of women and men with both parents born in ceded Karelia, relative to different reference pop-
ulations. The figure shows hazard ratios, and accompanying 95% confidence intervals, from semiparametric survival models of all-
cause mortality. Hazard ratios in the first three rows (marked “Ceded Karelia v Eastern Finland”) are for women and men with two 
parents born in ceded Karelia relative to those with two parents born in Eastern Finland. The bottom three rows (marked “Ceded 
Karelia v rest of Finland”) are for women and men with two parents born in ceded Karelia relative to those with two parents born 
in the rest of present-day Finland (the Northern, Southern, and Western regions). Models 1–3 refer to alternative specifications of 
the survival model. Model 1 includes birth year. Model 2 includes birth year, father’s education, and mother’s education. Model 
3 includes all the covariates in model 2 as well as the region of residence at age of 17 years.

TABLE 2. The All-Cause Mortality of Women and Men With Both Parents Born in Ceded Karelia, Relative to Different Reference 
Populations

Ceded Karelia Versus Eastern Finland

HR 95% CI Deaths Person-years

Women

  Whole population

   Model 1 1.00 0.91, 1.09 6,418 4,867,513

   Model 2 1.00 0.92, 1.09

   Model 3 0.97 0.89, 1.07

  Border municipalities     

   Model 1 0.94 0.77, 1.14 627 473,165

   Model 2 0.94 0.78, 1.15

   Model 3 0.90 0.72, 1.11

Men

  Whole population     

   Model 1 0.92 0.87, 0.97 16,000 5,030,949

   Model 2 0.93 0.88, 0.99

   Model 3 0.92 0.86, 0.98

  Border municipalities     

   Model 1 0.89 0.79, 1.01 1,516 488,523

   Model 2 0.93 0.82, 1.05   

   Model 3 0.96 0.83, 1.10   

The table shows hazard ratios, and accompanying 95% confidence intervals, from semiparametric survival models of all-cause mortality. Results are for two different comparisons: 
all those with two parents born in ceded Karelia versus all those with two parents born in Eastern Finland (whole population), and all those with two parents born in the border munic-
ipalities of ceded Karelia versus all those with two parents born in the border municipalities of Eastern Finland (border municipalities). Note that we exclude those municipalities that 
include(d) territory on both sides of the border. Model 1 includes birth year. Model 2 includes birth year, father’s education, and mother’s education. Model 3 includes all the covariates 
in model 2 as well as the region of residence at age 17.
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migrants. We capitalized on a unique case of forced migra-
tion, from ceded Karelia to present-day Finland, which 
essentially eliminated selection as one of the primary expla-
nations for the unique mortality patterns of G2 children of 
migrants. We aimed to establish whether or not the chil-
dren of Karelian forced migrants experience elevated mor-
tality compared with a population of present-day Finland 
whose parents were not forced to migrate. Contrary to prior 
research showing that the children of immigrants exhibit 
excess mortality, we find that this is not the case for chil-
dren of forced migrants in a context where their parents 
were not selected for migration. Children with two parents 
born in ceded Karelia either have similar levels of mortal-
ity or lower mortality, as compared with children who have 
two parents born in the areas of present-day Finland next to 
ceded Karelia. In the absence of any potential influence of 
parental selection effects, this suggests that the children of 
immigrants are more likely to experience a mortality advan-
tage, rather than any disadvantage.

Our findings imply that selection is central to explaining 
the mortality disadvantages that have been observed among 
the G2 in other high-income contexts (typically for those 
whose parents were born in low- and middle-income coun-
tries).3–11 Selection includes many aspects of life that deter-
mine who migrates, such as education, health, or family ties. 
Nevertheless, these are distinct from the impact of parental 
(forced) migration as an event that has potential intergener-
ational consequences for health. We estimate that there is no 
negative intergenerational impact of migration, net of selec-
tion, at least in this context.

The discussion of context naturally raises the issue of 
generalizability. We have noted that our study concerns a spe-
cific case of forced displacement, not only because an entire 
population was displaced but also because there were negligi-
ble differences between ceded Karelia and the rest of Finland, 
for example, in terms of culture, language, and society. 
This means that our findings may not be replicated in other 

contexts, in part because selection may play a more material 
role in determining the mortality of the G2 (as opposed to 
here, where it is largely absent), and in part because other con-
texts may vary with respect to the differences between origin 
and destination. In this respect, the forced migration in our 
context may be more similar to internal displacement than 
forced migration across international borders.

Origin and destination differences may explain the mor-
tality of G2 children of migrants due to the extent to which 
adaptation is required in order to adjust to life in a new destina-
tion.12,16 Adaptation and the factors that determine adaptation, 
such as culture, discrimination, and institutional knowledge, 
are mechanisms that are unlikely to play a role in our context. 
Even though forced migrants from ceded Karelia experienced 
a loss of resources and suffered a disruption to their families, 
communities, and their lived experience,29 they have also been 
found in prior research to have adapted to life in their new 
homes within a short period of years.31 Nevertheless, adapta-
tion may certainly play a material role in other contexts, for 
example in explaining the elevated mortality among children 
of immigrants across Europe.12

A question remains about the mechanisms that are most 
likely to explain our findings. Based on a recent review of 
the literature, the main factors that determine G2 mortality 
can be summarized as: (1) integration, (2) cultural/religious 
practices, (3) racism and discrimination, (4) healthcare, (5) 
parental demographic behavior, (6) parental health, (7) the 
social determinants of health, and (8) parental migration.12 
We our trying to estimate the impact of the latter, and the first 
four are less likely to be important mechanisms in our con-
text due to similarities between the origin and destination. By 
a process of elimination, we might assume that in our case, 
migration has a beneficial intergenerational impact in reduc-
ing G2 mortality due to its impact on G1 demographic behav-
ior (e.g., age at birth), health (e.g., lowering stress), and the 
social determinants of health for G1 and G2 (e.g., increased 
opportunities for education and employment). We therefore 

FIGURE 3. The cause-specific mortality of women and men with two parents born in ceded Karelia, relative to those with two 
parents born in Eastern Finland. The figure shows hazard ratios, and accompanying 95% confidence intervals, from semipara-
metric survival models of cause-specific mortality, adjusted for effects of birth year, father’s education, mother’s education, and 
region of residence at age of 17 years.
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recommend that future research tries to examine the role of 
these mechanisms in more detail. Here we note there is evi-
dence from prior research that female forced migrants had 
fewer children25 and that male forced migrants experienced 
an increase in income over the long run,32 which suggests that 
these could be potential mechanisms that may explain our 
results.

With respect to cause of death, we find a mortality 
advantage that is largest for external causes of death, for both 
women and men. As for all-cause mortality, this advantage 
persists after controlling for various socioeconomic factors. It 
was beyond the scope of our study to establish why the chil-
dren of forced migrants have lower mortality risks. However, 
our analysis suggests that the forced migration of parents may 
have a protective effect on their children via mechanisms that 
determine external causes, for example, mental health or the 
practice of risky behaviors. It would therefore be useful for 
future research to examine these mechanisms, focusing on 
suicide and other external causes, which are the causes in 
which lower mortality is most clearly evident.

Our findings also highlight the importance of making 
appropriate comparisons when seeking to evaluate the impact 
of forced migration on immigrants or their children. Eastern 
Finland is a more appropriate counterfactual for ceded Karelia 
when evaluating the impact of forced migration because the 
two areas were far more similar prior to the Second World War. 
We show that a comparison with other areas of present-day 

Finland produces very different results. It is also reassuring 
that our results are similar when we compare municipalities 
next to the border and in various sensitivity analyses (see 
eTables S1–S4; http://links.lww.com/EDE/C159).

A strength of our study is that we use individual-level 
data on the whole population, including all children of forced 
migrants (who are residents in Finland), and linkages to data 
on their parents. We go beyond prior research on the mortality 
of children of immigrants to examine cause-specific mortality, 
in addition to all-cause mortality. However, despite the abil-
ity of our study design to isolate the intergenerational impact 
of forced migration, it does have several weaknesses. Various 
potential confounders are unobserved, including the health of 
parents prior to forced migration. This is unlikely to bias our 
findings, particularly in the border analysis if, as we assume, 
health is similar between those living on either side of the bor-
der that did not exist prior to the forced migration. However, 
this remains an assumption, and it may be that our findings are 
biased to some extent by unobserved confounding. We also 
include only those people who have been resident in Finland 
since 1970, therefore excluding those who have emigrated 
prior to that year (although we anticipate that the number 
of people is small and would not have much impact on our 
results). In addition, it may be that our results do not general-
ize beyond our study population, including to other contexts. 
We have focused on adult mortality, and yet patterns may be 
different for child mortality among the children of immigrants.

TABLE 3. The Cause-Specific Mortality of Women and Men Whose Parents Were Both Born in Ceded Karelia, Relative to Differ-
ent Reference Populations

All Ceded Karelia Versus All Eastern Finland Border Municipalities Only

Model 1 Model 2 Model 1 Model 2

HR 95% CI HR 95% CI HR 95% CI HR 95% CI

Women

  Cancer 1.07 0.93, 1.23 1.11 0.95, 1.28 1.12 0.83, 1.51 0.99 0.71, 1.38

  Ischemic heart disease 1.26 0.86, 1.85 1.22 0.80, 1.84 1.04 0.42, 2.58 0.71 0.25, 2.01

  Other circulatory 1.02 0.77, 1.34 0.97 0.72, 1.30 1.00 0.54, 1.85 0.87 0.44, 1.74

  Suicide 0.70 0.49, 1.00 0.63 0.44, 0.92 0.58 0.26, 1.27 0.53 0.23, 1.24

  Other external 0.79 0.59, 1.07 0.74 0.54, 1.01 0.32 0.13, 0.78 0.28 0.11, 0.71

  Alcohol attributable 1.06 0.82, 1.36 0.98 0.75, 1.28 1.41 0.83, 2.38 1.50 0.82, 2.73

  Any other cause 1.01 0.82, 1.24 1.00 0.80, 1.25 0.84 0.51, 1.38 1.07 0.62, 1.83

Men

  Cancer 0.98 0.85, 1.12 0.91 0.79, 1.06 0.89 0.65, 1.21 0.89 0.62, 1.26

  Ischemic heart disease 0.93 0.78, 1.10 0.98 0.81, 1.17 1.00 0.69, 1.47 1.14 0.74, 1.77

  Other circulatory 1.01 0.85, 1.21 0.96 0.79, 1.16 0.96 0.65, 1.42 1.02 0.65, 1.60

  Suicide 0.83 0.71, 0.97 0.91 0.77, 1.08 0.82 0.58, 1.14 0.99 0.68, 1.43

  Other external 0.78 0.68, 0.91 0.80 0.69, 0.94 0.87 0.64, 1.18 0.95 0.67, 1.33

  Alcohol attributable 0.98 0.86, 1.12 0.95 0.83, 1.10 1.04 0.77, 1.41 1.08 0.77, 1.52

  Any other cause 0.99 0.85, 1.15 0.97 0.82, 1.14 0.74 0.50, 1.07 0.74 0.49, 1.12

The table shows hazard ratios, and accompanying 95% confidence intervals, from semiparametric survival models of cause-specific mortality. Results are for two different compar-
isons: (1) all those with two parents born in ceded Karelia versus all those with two parents born in Eastern Finland, and (2) all those with two parents born in the border municipalities 
of ceded Karelia versus all those with two parents born in the border municipalities of Eastern Finland (border municipalities only). Note that we exclude those municipalities that 
include(d) territory on both sides of the border. Model 1 includes birth year. Model 2 includes birth year, father’s education, mother’s education, and region of residence at age of 17 
years.
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CONCLUSION
Our findings suggest that, if anything, forced migration 

has a beneficial impact on the adult mortality of subsequent 
generations, at least in the case where forced migrants are able 
to migrate to contextually similar locations that offer opportu-
nities for rapid integration and social mobility. Further research 
is required to examine whether our results generalize to other 
migration contexts and to isolate the specific mechanisms that 
may explain the mortality disadvantage that is experienced by 
many children of immigrants in other contexts.
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