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Abstract

A large body of research has documented an immigrant mortality advantage. However, we still do not know enough about
how interactions between the characteristics of origin and destinations countries shape variabilities in immigrants’ experi-
ences and health. In this paper, we examine the effects of ethno-cultural similarities and differences between the country
of origin and the country of destination on immigrants’ longevity. We use meta-regression methods to examine data on 78
origin and 16 destination countries (1092 risk estimates from 69 studies). In contrast to expectations from approaches that
focus on immigration/acculturation stress, we found that a shared official linguistic family, moving to a country where one
is not likely to be considered a visible minority, and more integrative immigration policies actually reduce or even eliminate
the immigrant mortality advantage. We discuss potential explanations for these findings and argue that selection mechanisms

provide a better account.
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Introduction

Research over the last few decades has found compelling
evidence that immigrants tend to be healthier and experience
lower mortality rates than comparative native-born people
[1-6]. However, some studies have reported that this initial
immigrant health advantage diminishes with time, until it
is eventually lost altogether [7-11]. In the current paper,
we explore important moderating factors in the immigrant
health advantage phenomenon, seeking to assess how the
characteristics of immigrants’ origin country interact with
those of their destination country to shape variabilities in
immigrants’ health.

We follow the work of van Tubergen and Kalmijn [12],
who emphasized the interaction between the properties of
origin and destination countries in shaping immigrants’
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experiences and outcomes (see also [1, 13, 14]). According
to van Tubergen and Kalmijn, in studying various features of
immigrants, including education, language acquisition, and
social integration, we must consider three groups of contex-
tual effects: “origin effects” (the characteristics of the ori-
gin country), “destination effects” (the characteristics of the
country where immigrants settle), and “setting effects” (the
combination of origin and destination characteristics). While
van Tubergen and Kalmijn’s analysis focused on language
acquisition, in this paper we extend their theoretical frame-
work to look at health and mortality. We focus on a number
of ethno-cultural setting effects, including language, a shared
colonial/post-colonial tradition, and similarities or differ-
ences in race/ethnicity. In addition, we examine destination
effects (integrative policies and prevalence of immigrants),
as well as some individual characteristics of the immigrants
themselves, such as gender and age.

A cross-national investigation of both origin and desti-
nation countries, as well as the interactions between them,
requires collecting data on multiple immigrant groups resid-
ing in multiple locations. In the present study, we utilize
meta-regression methods to examine data on 78 origin and
16 destination countries, resulting in 169 combinations of
origin and destination.
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Setting (Interaction) Effects
Shared Language

One major feature of the interaction between origin coun-
try and destination country is whether they share a lan-
guage. Multiple studies have shown that knowledge of the
common language in the destination country is relevant
to immigrants’ health. Language proficiency facilitates
communication with healthcare providers, both in and out
of hospitals, and also facilitates understanding of written
instructions [8, 15-17]. These elements may be especially
relevant for vulnerable groups of immigrants, including
ethnic minorities, refugees, and women. For ethnic minori-
ties, language barriers have been linked with a lower
quality of healthcare and healthcare utilization, includ-
ing diagnostic errors, excessive or unnecessary tests, pro-
longed hospital stays, and inappropriate or inefficient use
of emergency services [18-20]. Morris et al. [19] further
note that language barriers affect all stages of healthcare
access, from making an appointment to filling a prescrip-
tion. Studies have found that language difficulties were a
significant barrier for cancer screening among immigrant
women from various parts of the world [21-23], with low
literacy levels being a particular issue [24, 25]. This body
of work suggests that immigrants from countries that do
not share a language with the destination country might
suffer from worse health and a shorter lifespan.

Language familiarity may also have an indirect role
on health by affecting entry into employment [26] and
social assimilation [27]. Research has found higher rates
of employment and higher earnings for both immigrants
[28] and refugees [29] who already know or more rapidly
acquire the local language when compared with those who
do not. Research has also found faster assimilation with the
native-born population for immigrants with better facility
with the local language [12, 30]. The connection between
employment and health has been well documented, with
employed persons enjoying a significant health advantage
[31]. Likewise, higher social integration is associated with
better health outcomes [32, 33].

Previous Colony Status

Another factor that might account for both language
proficiency and other cultural assimilation factors is a
pre-migration relationship with the destination country.
Several destination countries in our analysis are former
colonial powers, and in most of their colonies natives
were assimilated, at least to some extent, to the culture
and language of the occupying country [12]. Such cultural
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familiarity may later on serve to ease immigrant assimila-
tion into their destination countries, improve their utiliza-
tion of the local healthcare system, and consequently affect
their health and wellbeing. Immigrants who have a better
understanding of the local norms and daily habits, and
subscribe to at least some of the same cultural practices,
may have an easier time communicating with healthcare
professionals, seeking and receiving healthcare services,
and adopting common notions about best healthcare prac-
tices. However, immigrants from a former colony may be
marginalized in the destination country because of the
historical status hierarchy that granted dominance to the
colonizer over the colonized.

Visible Racial/Ethnic Minority Status

Depending on both the racial/ethnic mixture in their ori-
gin country and the majority ethnicity in their destination
country, immigrants often constitute a racial/ethnic minority
group in their new home. Previous literature suggests that
this status might have deleterious health effects. For exam-
ple, research shows that immigrants to Canada from non-
European countries, particularly those coming from Asian
countries, are more likely to report declining health than
those coming from European countries [34]. These dispari-
ties could be due to a variety of reasons. Studies report that
racialized groups (including some immigrants) suffer from
worse access to healthcare services, have more unmet needs,
and are more likely to resist important health-maintenance
practices [35, 36]. For example, a large body of research
shows that minority women are less likely to participate in
cancer screening, leading to an increase in cancer rates after
immigration [37-41].

Some of the negative health effects for immigrants are
also directly related to racism, which affects both physical
and mental health, as well as risky health behaviors [42-44].
Racism might affect health directly by increasing physiologi-
cal stress responses [45—47]. It may also indirectly affect
health by decreasing economic, housing, and employment
opportunities; increasing exposure to hazardous substances;
and introducing barriers to healthcare utilization [9, 48].

Destination Effects
Migrant Integration Policies

Migrant integration policies include both the degree of
legal inclusiveness toward individual immigrants and the
accommodation of cultural group differences [49]. Sev-
eral well-known policy indices exist, such as the Migrant
Integration Policy Index [50] that examines policies toward
immigrants on labor market participation, education, vot-
ing, residency and citizenship, family reunion, health care,
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anti-discrimination initiatives. Policies vary widely in form,
from laws governing general behaviors (e.g., anti-discrimi-
nation laws) to more direct forms of assistance (e.g., reset-
tlement services). Policies also vary considerably among
receiving countries and may have an effect on immigrants’
ability to acclimate and acculturate in their new environ-
ment, find employment, and feel a sense of comfort and
well-being in their new home. Previous research has found
only a modest effect for integration policies on the adoption
and retention of the host culture [51]. Still, these factors
could make a difference in immigrants’ comfort level with
the local culture, and consequently help with the utiliza-
tion of healthcare and other services. More integrative and
accommodating policies may also help in reducing some of
the negative effects of racialization and othering on health,
which we discussed above.

Immigrant Support Networks

Shortly following immigration, migrants may establish
residence in an immigrant enclave, which potentially offers
greater social support, mutual protection, and more oppor-
tunities to participate in communal activities [52-55]. These
features of enclaves have all been posited as pathways con-
necting immigration to health outcomes (see [54, 56]). How-
ever, not all immigrants gravitate to immigrant enclaves or
stay in them long-term. Research has shown that enclaves
are more likely to form when the prevalence of immigrants
is high [57] and when immigrants are slow to move away,
whether by choice [57] or by circumstance [58]. It is also
worth noting that enclaves can inhibit economic adjustment
by reducing the incentive for language acquisition and cul-
tural assimilation.

Selection effects

The expected effects for the variables described above are
based on a stress perspective. In this perspective, cultural
dissimilarities between immigrants and the native-born pop-
ulation inhibit social and economic integration. Barriers to
assimilation may negatively affect access to healthcare. In
addition, immigration may be directly detrimental to health
because it may be associated with a culture shock and with
greater physical distance from family and friend support net-
works [59, 60], which may be only partially alleviated if an
immigrant resides in an enclave.

However, the literature also emphasizes the possibility of
selection effects. Selection can occur both as self-selection
(individual level) and as destination country selection [61].
At the individual level, scholars have suggested that indi-
viduals who are healthy and can withstand the journey are
more likely to migrate [5, 62, 63]. Individuals with more
economic and cultural capital are also better-positioned to

migrate in the first place. As for destination country (i.e.,
state-level) selection, most wealthy receiving countries
impose selective admission policies for immigrant. Such
policies generally favor individuals who already speak the
local language, have higher education and skills, and are in
good health [8, 64, 65].

If one adopts a selection perspective, at least some of the
factors discussed above may produce seemingly unexpected
results. If self-selection and/or state-level selection are high,
incoming immigrants are more likely to be healthier than
the average person in their country of origin. Conversely,
if selection is low, the health profile of immigrants is likely
to be on par with that of the average person in their country
of origin. Thus, when selection is higher, a statistical arti-
fact may emerge that makes immigration appear to produce
good health. For example, immigrants from origin countries
that were former colonies of the destination country may be
given preferential consideration for immigration (e.g., resi-
dents of Algeria may be given preferential admission into
France). If so, stress might be reduced but so might health
selection. If that is the case, immigrants might not show
a health advantage relative to the native-born population.
That said, the degree to which stress and selection effects are
altered depends upon other factors in the complex relation-
ship between former colonies and colonizers.

Data and Methods
Search Strategy and Inclusion Criteria

We reported the search methods used for the parent data-
base from which the present study was derived in a previous
paper [66]. To summarize, we conducted a search for studies
of mortality among immigrants using keyword searches of
bibliographic databases, complimented by (for all identified
articles) title searches in the bibliographies, lists of citing
publications, and lists of “similar” publications (from Web
of Science and Google Scholar). We performed searches
iteratively until the point where we could no longer iden-
tify additional publications. We also conducted additional
searches for unpublished dissertations and other unpublished
work. We completed the literature search in 2020. At the end
of the search process, we identified 444 candidate publica-
tions (see Fig. 1).

Of these 444 candidate publications, we deemed 141 as
relevant to the present study of all-cause or cardiovascular
mortality among transnational immigrants. We coded these
141 publications and then further examined them to deter-
mine final eligibility for inclusion (see again Fig. 1). 69 pub-
lications were deemed eligible for inclusion in the current
study. We included a publication if it (1) clearly compared a
group of international immigrants from a single country of
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Fig. 1 Search strategy and yield

Included:

e 141 coded publications for meta- ®
analyses of all-cause and cardiovascular

444 titles identified from literature search

Excluded:
188 excluded after review of abstract
e 115 excluded after review of full article

mortality among transnational

immigrants

Included:

e 77 examined mortality of immigrants

Excluded:

e 5 publications examining mortality only in
relation to the population of the origin
country

e 4 publications examining immigration to
non-Western nation

from a single country in comparison to

e 55 publications examining only a

the population of the host nation

69 publications included in the final

combination of immigrants from 2+
countries

Excluded:
e 8 publications only containing effect sizes
reported in other publications

analyses (63 containing data on all-cause
mortality and 40 containing data on

cardiovascular mortality)

origin to a control group in an OECD destination country;
(2) had all-cause mortality or cardiovascular mortality as
the outcome of interest; (3) reported a measure of statistical
significance (see below for additional details); (4) reported
an effect size in the form of a rate ratio (or provided infor-
mation sufficient to convert the results to rate ratio format);
and (5) reported effect estimates not already reported by
another study. The 69 publications in the final dataset pro-
vided a total of 803 all-cause mortality risk estimates (from
63 of the studies) and 289 cardiovascular mortality risk
estimates (from 40 of the studies) for the analysis (see the
statistical methods section below for a description of how
we accounted for multiple observations for a single study).

It is important to note that many studies were excluded
from the present, highly-focused analysis, since it was com-
mon for a study to combine data from multiple countries of
origin. The present analysis, as described above, sought to
isolate single countries of origin. The primary reason for
this was to allow the use of country-level cross-national
data on political, economic, geographic, and social condi-
tions in both origin and destination countries. Studies that
included immigrants from multiple origin countries into a

@ Springer

single analysis would therefore only be eligible for inclusion
if they reported results nested by country within the model
(we encountered no such instances, however). In total, we
examined data from 78 origin countries and 16 destination
countries (see Table 4 in the Appendix for a full list). In
Table 1 we provide a full listing and brief description of the
studies included in our analysis (see Fig. 6 in the Appendix
for a graphic illustrating the breadth of both origin coun-
tries and destination countries covered by the analysis). As
Table 1 demonstrates, the present analysis covers a sub-
stantial portion of the globe in terms of countries of origin
and a substantial portion of the developed nations in terms
of destination countries. As our analyses rely entirely on
previously published data, we were not required to obtain
approval from university ethics review boards.

Statistical Methods

We conducted two random-effects meta-regressions, one
for all-cause mortality and one for cardiovascular mortality.
Both meta-regression models were weighted by the inverse
of the effect estimate’s variance, to examine the mortality
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of transnational immigrants relative to the mortality of
destination-country populations. We performed all meta-
regressions in Stata 15.0 using mixed-effects linear mod-
eling with effects estimates clustered by study. As described
in our previous work (see [66]), we used the standard errors
reported in the publications to calculate the inverse vari-
ance weights. When not reported by the original study, we
calculated standard errors using (1) confidence intervals, (2)
t statistics, (3) Xz statistics, (4) exact p-values, or (5) the
midpoint of the p-value range. The type of effect estimate
varied between the studies in our sample, necessitating the
conversion of odds ratios and hazard ratios into a common
metric (rate ratios; abbreviated as RR from this point for-
ward). We converted all non-RR point estimates into RRs
(the most frequently-reported type).

Independent Variables and Measurements

We examined five main cultural variables in all analyses:
shared language, former colony, visible minority status,
migrant integration levels, and the prevalence of immigrants.
First, we coded two binary variables for shared language
based on the official language(s) spoken in both origin and
destination countries. For one of these variables, we defined
“shared language” as the presence of any overlap between
their official languages. For the other, we defined “shared
linguistic family” as instances where two languages are from
the same language family (e.g., Spanish and Italian). We
obtained data on the official language in both origin and
destination countries from the Wikipedia [67] list of offi-
cial languages by country and territory. Second, we coded a
binary variable measuring whether the origin country was
a former colony of the destination country. We retrieved
information on former colony status for each country pair-
ing from Wikipedia [68].

Third, we coded a binary variable measuring whether
most immigrants from an origin country would likely be a
visible minority in the destination country (acknowledging
that this is an imperfect measure; coding decisions shown in
Appendix Table 5). For our analysis, we define minority as
a sociological category (that is, associated with power and
perceived status differentials), though in virtually all cases
a visible minority is also a numeric minority. Ideally, one
would be able to consider whether an immigrant is a visible
minority based on the resident population of the locality
in which they reside (rather than based, as we do here, on
the population of the country as a whole). Immigrants who
reside in neighborhoods/cities with either a high degree of
racial/ethnic diversity or a high number of fellow immigrants
(enclave) may feel (and perhaps be) less visible as a minor-
ity. However, the exact destination of immigrants within a
given country is usually obscured in the studies from which

we obtained data, necessitating the (less accurate) measure-
ment of visible minority status at the country level.

Our coding for this variable was primarily based on sub-
jective judgments of the predominant skin tones and facial
features of the majority ethnic/racial group(s) in each of
the countries we examined. We first retrieved information
on race/ethnicity (from which skin tone can sometimes be
determined) from the Demographics Wikipedia pages of
each country (e.g., “Demographics of the United States”
or “Demographics of Somalia”). For example, according to
Wikipedia, more than 80% of the population of Suriname
is comprised of “East Indians”, “Marrons”, “Creoles”, and
“Mixed” ethnicity individuals. In instances where skin tone
was not easy to determine subjectively from race/ethnicity,
we referred to the average skin tone scale provided by Hagos
[69]. On this 1-36 scale, we considered an immigrant to be
a member of a visible minority if the skin tone in the origin
country differed by 15 or more points from the skin tone in
the destination country. Therefore, we treated immigrants
from Suriname to the Netherlands (more than 80% White) as
belonging to a visible minority group. Similarly, we treated
immigrants from the Former Soviet Union (mostly White) to
Finland (also mostly White) as a non-visible minority group.
In instances where there was no substantial difference in skin
tone, we subjectively considered (based on our knowledge of
the local populations) differences in facial features for each
origin—destination pairing. For example, while the average
skin tone of an individual from Japan is not substantively
different from the average skin tone of a native of Denmark,
facial features differ in visible ways.

For our fourth cultural variable, migrant integration
index, we retrieved data from the Migrant Integration Pol-
icy Index [50]. The index calculates a 0—100 score (where
higher values mean greater integration) based on 167 pol-
icy indicators (as of 2015) in 8 policy areas: labor market
mobility, education, political participation, citizenship, fam-
ily reunion, healthcare, permanent residency, and anti-dis-
crimination. Finally, our fifth cultural variable was the over-
all prevalence of immigrants in the country of destination.
While it is not a direct measure of the presence of immigrant
enclaves, immigrant prevalence is correlated with enclave
presence [57]. Furthermore, given the aggregate nature
of our data, we could not find a more precise measure of
immigrant enclaves. We documented the percentage of the
destination country population that was foreign born based
on the 2019 United Nations Population Division Estimates
of the International Migrant Stock [70].

In addition to these cultural variables, we also included
in all analyses measures for the following covariates: (1)
Whether the country of origin and the country of destination
share a border; (2) the distance between origin and destina-
tion countries, calculated using Google search results for
air distance between the two countries; (3) the difference in
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GDP per capita between the origin and the destination coun-
tries, based on World Bank data on the average inflation-
adjusted GDP per capita in each country over the 40 years
preceding the study baseline [71]; (4) the proportion of the
sample that was male; (5) categorical measures of the mean
age of the sample at baseline; (6) the number of control
variables used in the study; and (7) the age of the data used
in the study.

The change in economic conditions (GDP) when moving
from (typically) a poorer country to (typically) a richer one
is an important control because the prospect of improved
economic chances is a major motivation for immigration.
We calculated the difference in GDP per capita based on the
averages of the 40 years prior to the study baseline in order
to capture both more- and less-recent immigrants in a given

country. This is a way to mitigate against the limitation pre-
sented by not having data on immigrant arrival times. The
covariates for distance and shared border are also important
as they help to capture the physical “ease” of moving from
origin to destination. The remaining covariates capture the
main sources of demographic and methodological heteroge-
neity among the studies in our analysis.

Results

In Table 2 we present descriptive statistics on our sample.
About 30% of the mortality effect estimates in our study
examined immigrants whose origin and destination coun-
tries shared an official language and for more than 40% of

Table 2 Descriptive statistics
for the independent variables in
the analysis by cause of death

Cardiovascular Mortality
(n=289)

All-cause mortality
(n=803)

Mean (%) Range Mean (%) Range

Cultural factors

Shared official language® 33.1% 28.0%
Shared linguistic family® 41.8% 42.6%
Former colony® 34.4% 16.3%
Visible minority? 40.3% 33.9%
Migration Integration Index® 60.7 44-78 65.4 44-78
Immigrant prevalence (%)" 17.4 2-30 20.9 2-30
Covariates

Shared border between origin/destination country  16.6% 16.6%
Distance (in 1000s km)# 5.9 0.2-18.3 7.1 0.02-15.2
Change in GDP per capita (in $1000s)" 9.9 —33.8t038.0 9.1 —-17.2t032.4
Proportion of sample that was male 0.51 0.00-1.00 0.52 0.00-1.00
Mean age of study respondents

0to 19 2.5% 0.0%

20 to 44 37.2% 36.3%

45 to 64 44.2% 56.4%

65 and older 16.2% 7.3%
Number of control variables used in original study 1.4 0-34 1.6 0-7
Age of the data used in original study 259 3-50 29.5 9-53

“Binary variable measuring whether the same official language is spoken in both origin and destination

countries

PBinary variable measuring whether the countries of origin and destination share official languages than

belong to the same language family

“Binary variable measuring whether the origin country was a former colony of the destination country

dBinary variable measuring whether most immigrants from an origin country would be a visible minority

in the destination country
°From MIPEX data [150]

The percentage of the destination country population that was foreign born

£The air distance (in km) between origin and destination countries, divided by 1000

"Calculated by subtracting GDP per capita in the origin country from GDP per capita in the destination

country, then divided by 1000
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the effect estimates the two countries shared a linguistic
family. Next, 34.4% of the all-cause mortality (but only
16.3% of cardiovascular mortality) effect estimates exam-
ined immigrants from a former colony. About 40% of the
all-cause mortality and 34% of cardiovascular mortality

Table 3 Mixed-effects meta-regression models predicting all-cause and cardiovascular mortality’

effect estimates in our study examined immigrants who
likely belonged to a visible minority group. The migration
integration index scores for the destination countries ranged
from 44 to 78, with a mean of 60.7 for all-cause mortality
effect estimates and 65.4 for cardiovascular mortality effect

All cause® Cardiovascular®
Model 1 Model 2 Model 3 Model 4
Cultural factors

Shared language® 1.081 (0.109) 1.361 (0.071)
Shared linguistic family? 1.100 (0.009) 1.433 (0.032)
Former colony® 0.981 (0.772) 0.979 (0.701) 1.126 (0.635) 0.973 (0.924)
Visible minority® 0.857 (0.005) 0.828 (0.001) 0.856 (0.244) 0.758 (0.059)
Migrant Integration Indexf 1.078 (< 0.001) 1.082 (< 0.001) 1.082 (0.051) 1.075 (0.075)

Immigrant prevalence®
2.0-9.9%
10.0-14.9%
15.0-19.9%
20.0-24.9%
25.0-30.0%
Covariates
Distance (in 1000s km)"
Shared border between origin/destination country
Change in GDP per capita (in $1000s)’
Sex of the sample
Female only
Male only
Mixed sex
Mean age of study respondents
0to 19
20 to 44
45 to 64
65 and older

Number of control variables used in original study’

Age (in decades) of the data used in original study
Constant

1.118 (0.890)
Reference
0.540 (0.001)
0.326 (<0.001)
0.613 (0.065)

0.993 (0.076)
1.115 (0.011)
1.002 (0.306)

Reference
1.033 (0.170)
0.608 (0.083)

1.229 (0.008)
Reference
0.777 (0.064)
0.846 (0.110)
1.035 (0.203)
1.000 (< 0.001)
0.014 (< 0.001)

1.080 (0.924)
Reference
0.514 (< 0.001)
0.305 (< 0.001)
0.605 (0.046)

0.992 (0.046)
1.160 (< 0.001)
1.006 (0.025)

Reference
1.033 (0.162)
0.599 (0.078)

1.229 (0.008)
Reference
0.777 (0.063)
0.847 (0.111)
1.029 (0.080)
1.000 (< 0.001)
0.011 (< 0.001)

3.097 (0.042)
Reference

0.632 (0.009)
0.405 (0.043)
0.437 (0.010)

0.989 (0.665)
0.902 (0.564)
1.000 (0.969)

Reference
0.942 (0.358)
1.184 (0.343)

Omitted
Reference
0.871 (< 0.001)
0.867 (0.002)
1.186 (0.582)
1.120 (< 0.001)
0.008 (0.069)

2.316 (0.079)
Reference

0.581 (0.003)
0.398 (0.050)
0.440 (0.011)

0.985 (0.547)
0.937 (0.748)
1.010 (0.092)

Reference
0.943 (0.375)
1.127 (0.482)

Omitted
Reference
0.871 (< 0.001)
0.867 (0.002)
1.184 (0.597)
1.107 (< 0.001)
0.012 (0.097)

All models calculated using mixed effects weighted linear regression, with clusters defined by study. The numbers presented above are unstand-
ardized coefficients (p-value in parentheses; coefficients significant at p <0.05 in bold)

*n=_803 rate ratios for the analysis of all-cause mortality

°n =289 for the analysis of cardiovascular mortality

“Binary variable measuring whether the same official language is spoken in both origin and destination countries

4Binary variable measuring whether the countries of origin and destination share official languages than belong to the same language family

°Binary variable measuring whether the origin country was a former colony of the destination country

Binary variable measuring whether most immigrants from an origin country would be a visible minority in the destination country

¢From MIPEX data[150]

"The percentage of the destination country population that was foreign born; modeled categorically to account for non-linearity

iThe air distance (in km) between origin and destination countries, divided by 1000

iCalculated by subtracting GDP per capita in the origin country from GDP per capita in the destination country, then divided by 1000

¥Box-Tidwell transformed in models 3 and 4 using a power of — .937939 to correct for nonlinearity

'Box-Tidwell transformed in models 1 and 2 using a power of 11.26994 to correct for nonlinearity
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estimates. Finally, immigrants made up between 2 and 30%
of the entire population of destination countries, with a mean
of 17.4 for all-cause mortality effect estimates and 20.9 for
cardiovascular mortality effect estimates.

In Table 3, we present the results of our robust meta-
regression analyses, examining the various predictors of all-
cause and cardiovascular mortality. As we show in model 1
of the table, we did not find a significant all-cause mortality
difference between immigrants based on whether their origin
and destination countries shared an official language. How-
ever, as shown in model 2, we found a smaller immigrant
mortality advantage for those who moved between two coun-
tries with languages belonging to the same linguistic family.
Figure 2 illustrates the results shown in Table 3, presenting
predicted mean rate ratios for both all-cause and cardiovas-
cular mortality. The figure shows that, for all-cause mortal-
ity, immigrants experienced a 19.58% mortality advantage
when the origin and destination country languages were not
from the same linguistic family, but only a 11.53% advantage
when their languages were from the same linguistic family.

Similarly, Table 3 shows a significant mortality differ-
ence in relative cardiovascular mortality between those who
moved between two countries with languages belonging to
the same linguistic family and those who did not. Model 4
of the table and Fig. 3 show that immigrants whose origin

Fig.2 Culture shock: mean all- 1.20
cause mortality rate ratios for

immigrants vs. non-immigrants 1.00
by sharing a linguistic family,
coming from a former colony,
and having a visible minority
status

Mean Rate Ratio
o o

o

Shared Linguistic Family

Fig.3 Culture shock: mean 1.20
cardiovascular mortality rate
ratios for immigrants vs. 1.00
non-immigrants by sharing a
language, coming from a former
colony, and having a visible
minority status

o

Mean Rate Ratio
o

o

Shared Language

@ Springer

and destination countries’ formal languages did not belong
to the same linguistic family experienced a 14.3% immigrant
mortality advantage. However, immigrants whose origin and
destination countries’ formal languages did belong to the
same linguistic family had 22.8% mortality disadvantage
when compared to the non-immigrant population.

Table 3 (all four models) also shows no significant asso-
ciation for our measure of former colony (see also Fig. 2).
We did however find a significant effect for our measure of
visible minority in all-cause mortality (models 1 and 2), but
this effect was counterintuitive. As we illustrate in Fig. 2,
immigrants who were likely to belong to a visible minority
group in their country of destination had a 25.2% mortality
advantage compared to the non-immigrant population, while
immigrants who were not likely a visible minority had only
a 9.7% immigrant mortality advantage.

Table 3 also shows a significant association between the
level of migrant integration in the destination country and
all-cause mortality. As we demonstrate in Fig. 4, immigrants
to countries with a low level of integration enjoy a lower
relative mortality rate when compared to the non-immigrant
population. This relative advantage gradually decreases as
integration levels increase, until it finally becomes a disad-
vantage for those immigrating to countries with a migrant
integration index value of over 62.

0.80
0.6
0.4
0.2
0.00

Former Colony Visible Minority

0.80
0.6
0.4
0.2
0.00

Former Colony Visible Minority
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Fig.4 Migrant integration: 4.00
mean all-cause and cardiovas- o 30
cular mortality rate ratios for § 300
immigrants vs. nonimmigrants g 290
by level of integration of immi- < i'gg
grants in destination country § 1joo
= 0.50

0.00

40

Finally, Table 3 (models 1 through 4) shows a signifi-
cant non-linear association for our measurement of immi-
grant prevalence in a destination country. When compared
to immigrants in destination countries with an immigrant
population of 10%-15%, immigrants to countries with more
than a 15% immigrant population enjoy a significantly
higher immigrant mortality advantage (both all-cause and
cardiovascular). As we show in Fig. 5, for all-cause mortal-
ity immigrants to countries with a lower prevalence of other
immigrants do not have any mortality advantage, while those
who immigrated to countries with a higher prevalence of
other immigrants enjoy an advantage that ranges between
26.8 and 63.2%. For cardiovascular mortality we observed
a similar trend. Those who immigrated to countries with a
lower prevalence of other immigrants showed a significant
mortality disadvantage compared to the non-immigrant pop-
ulation while those going to countries with more immigrants
had an immigrant mortality advantage (though smaller than
for all-cause mortality).

Discussion
The academic literature on international migration suggests

that the ethnic and cultural characteristics of both origin
country and destination country interact in determining

Fig.5 Migrant prevalence: 5.00
mean all-cause and cardiovas- 4.50
cular mortality rate ratios for 4.00 \
immigrants vs. nonimmigrants o 350
by percentage of the population 5 200
born outside the destination PR
country & 250
S 2.00
[
S 1.50
1.00
0.50
0.00

2% -9.9%

50 60 70 80

Migrant Integration Index Values

e= = Cardiovascular

All Cause

immigrants’ integration, well-being, and health [11, 12, 38].
In the current paper, we examined the relationship between
ethno-cultural factors and migrant mortality, examining data
from 78 origin countries and 16 destination countries. Our
results can be viewed as counterintuitive if approaches them
from a stress or social isolation perspective. Lower levels of
linguistic similarity between origin and destination coun-
tries was associated with an increased immigrant mortality
advantage. Similarly, for all-cause mortality, immigrants
who were likely perceived as a visible minority in their des-
tination countries also had an increased immigrant mortality
advantage (the results were in the same direction though
not significant for cardiovascular mortality). Furthermore,
less inclusive migrant integration policies in the destina-
tion country were associated with an immigrant mortality
advantage. The only result that was in line with a stress
approach was that the immigrant mortality advantage was
only observed when the prevalence of immigrants in the
destination country was relatively high. Below we point to
two potential explanations for our findings.

Selection Explanations

The first explanation may be selection effects, both on
the part of the destination country and on the part of
immigrants themselves (self-selection). In this view,

\~~
ek e o s =

10.0% - 14.9% 15.0% - 19.9% 20.0% - 24.9% 25.0% - 30.0%

Percent Foreign-Born

e= = Cardiovascular

All Cause
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the immigrant mortality advantage is higher where (and
because) immigrant selection is more likely. Many desti-
nation countries (e.g. the US, Canada, Australia, Germany,
Denmark, and France) give preference during immigration
and naturalization processes to immigrants who can dem-
onstrate proficiency in the local language. These regula-
tions often result in less-restrictive acceptance criteria for
immigrants who come from countries that share the local
language or a closely-related language. Consequently, the
population of immigrants coming from these countries
may be less carefully selected and more likely to include
less-educated immigrants or immigrants who are not as
healthy.

In terms of self-selection, immigrants are often aware
of the difficulties they are likely to encounter in their new
country in terms of language, culture, and being an ethnic/
racial minority. It is therefore possible that those who choose
to emigrate from countries that do not share a language or
ethnicity with their destination country are a select group of
immigrants who see a greater chance to succeed in this des-
tination country. Reasons for these greater perceived success
prospects may include better academic or professional train-
ing. For example, those immigrants who choose to move
from Vietnam to the United States may be more likely to be
better-educated and have a profession that will enhance their
chances to succeed in the US.

The results of several covariates further reinforce the
selection explanation. For example, we found that, for
all-cause mortality, the immigrant mortality advantage
increases when the distance between the origin and desti-
nation countries is higher. This finding may be the result of
self-selection. Since long-distance travel is more difficult
and expensive, it is likely that healthier and more well-off
individuals would be more likely to immigrate in these
cases. This is further illustrated by our “shared border”
variable, where immigrants who traveled to a neighboring
country had less of an advantage than those who moved
to a more distant country. Our findings for age offer fur-
ther support for selection effects. We found that immigrant
children and adolescents did not have an all-cause mor-
tality advantage over native children and adolescents. We
interpret this as further support for selection effects, since
children, unlike their parents and other older immigrants,
are less likely to be the focus of attention when destina-
tion country authorities select potential entrants based on
criteria such as current health, education, or employabil-
ity. The immigrant (cardiovascular) mortality advantage
increased with age, being strongest at older ages, where an
immigrant’s current health or skills are most likely to be
carefully scrutinized.

@ Springer

Acculturation Explanations

A second potential explanation for the results of this study
may be that immigrants who find assimilation and accul-
turation easier may also adapt more easily to some of the
unhealthy behaviors common in wealthier destination coun-
tries. A growing body of studies has documented the gradual
deterioration of immigrants’ health with additional years in
their destination country, eventually resulting in a loss of
the migrant health advantage [7-9, 11]. One of the major
potential reasons for deteriorating health over time may
be changes in diet, nutrition, and health behaviors. Many
studies, mostly in the US, but also in other countries, have
reported a positive relationship between immigrants’ dura-
tion of residence and body mass index (BMI) or obesity
[72-76]. Some of these studies have further shown an asso-
ciation between factors that facilitate integration (including
fluency in the language of the country of destination) and
significantly higher BMI [77].

Along the same lines, while being part of a visible racial/
ethnic minority group comes with documented negative
effects for immigrants [35, 36, 38], it may also delay or
even halt assimilation and acculturation processes, which are
often associated with unhealthy changes in diet and health
behaviors. McDonald and Kennedy [11, 78], for example,
note that the extent of immigrants acculturation is likely
to depend on the concentration and behaviors of people in
the same geographic area who are of similar ethnic back-
ground, culture, and language. When immigrants reside in
areas with high concentrations of immigrants with a similar
ethnic/racial background, their acculturation is more likely
to be inhibited. Consequently, McDonald and Kennedy [11]
found that immigrants’ convergence to native-born levels of
obesity in Canada varied by the ethnicity of the immigrant,
with visible minority immigrants less likely to converge.
As being overweight is highly associated with poorer health
and shorter longevity, it is certainly possible that these asso-
ciations are at least partly responsible for our findings. Our
findings for both visible minority status and the prevalence
of immigrants in the destination country are generally con-
sistent with these observations.

Limitations

The predominate limitation facing any meta-regression is
that the aggregate study results used as data mask many
important individual-level characteristics. For example,
as we alluded to in the methods section, direct data on
whether immigrants resided in an enclave were not avail-
able for our analyses because this was not reported in the
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original studies. We therefore used a proxy measure (immi-
grant prevalence), which is less precise. The lack of direct
data on where immigrants reside also limited the precision
with which we could measure visible minority status and
immigration distance. Similarly, we could not analyze the
effect of time-since-migration, though previous research has
indicated its importance (as we note in the introduction).
Our choice to examine differences in the 40-year averages
for GDP per capita stems from our strategy to mitigate this
limitation. However, we could not calculate similar averages
for many of our other variables. For example, the migrant
integration index only had data from one point in time. Sim-
ilarly, we could not locate data on immigrant prevalence
prior to 1990, necessitating the use of single-year data in the
analysis. To the extent that destination country policies have
become more accommodating toward immigrants over time
(and to the extent that immigrant numbers have increased
over time), we might over-estimate the degree to which an
immigrant felt welcomed upon their arrival if immigration
occurred many years in the past. Many other variables are
likewise unreported in the original studies and could not
be measured by proxy using only country of origin/destina-
tion as a guide. For example, genetic racial resilience has
been identified as a potential factor contributing to differ-
ences in immigrant mortality [79-81]. However, we know
of no reliable data source that measures genetic resilience
cross-nationally.

Another limitation common to systematic reviews such as
ours is that the literature tends to contain more studies from
certain nations (e.g., mainly developed ones) and less (or
often none) studies from others (mainly developing nations,
particularly within Africa). This is certainly the case here,
especially in terms of destination countries. Still, our cover-
age of immigration between nations is quite broad as we
show in Table 4 and Fig. 6 in the Appendix. Because of
the nations included in the analysis, our results generalize
most readily to immigration to more developed nations.
Data is missing on immigration from much of Africa and
South America and there is very little data on immigration
to developing countries.

A third limitation stems from our subjective judgment
of whether an immigrant from a particular origin country
would be a visible minority in each specific destination
country. We could not locate reliable objective measures
of skin tone, facial features, and other visible markers by
country, necessitating subjective judgment in the coding of

this variable. As a result, the amount of measurement error
for this variable is perhaps higher than for others. Still, our
results indicate an association between our measure of vis-
ible minority status and all-cause mortality.

Conclusions

Overall, we believe that our findings provide greater support
for the literature that emphasizes selection explanations for
the immigrant mortality advantage than for the literature
that focuses on stress-related and acculturation processes.
Most of our variables measuring the cultural aspects of
immigration provided results that would be counterintui-
tive from a stress perspective but are fully consistent with
selection explanations. Of note, we were able to trace the
likely presence of selection effects despite the fact that we
only had proxy measures for such effects. Meta-analysis does
not allow researchers to directly examine the effects of indi-
vidual-level factors such as pre-existing health, time since
migration, education, or skills. However, even without these
direct measures, our findings point to the potential primacy
of selection in determining the health profile of immigrants
in any destination country.

The results of this study thus illustrate the need to scruti-
nize more closely selection mechanisms for those immigrant
groups that are typically considered to have health advan-
tages in their destination country (relative to other immi-
grants). To be sure, having familiarity with the language
spoken in the destination country, belonging to a racial/eth-
nic group that is less likely to face discrimination, and going
to a place that has more welcoming policies all have impor-
tant economic benefits and other effects on post-immigration
experiences and acculturation. However, the health advan-
tages that stem from reduced stress or attaining a higher
socioeconomic status in the destination country must not
be mistaken for evidence that immigration itself leads to
better health. Future research can further explore the nature
of selection processes, including uncovering new selection
mechanisms, as well as attempting to weigh the relative bal-
ance of self-selection and destination-country selection.

Appendix

See Tables 4 and 5 and Fig. 6.

@ Springer



Journal of Immigrant and Minority Health

Table 4 Origin and destination
countries in the analyses

@ Springer

Origin countries

Destination countries

Afghanistan
Albania
Algeria
Argentina
Armenia
Australia
Austria
Bangladesh
Belgium
Bhutan
Bosnia
Bulgaria
Canada
Chile
China
Croatia
Cuba
Cyprus
Czechoslovakia
Denmark
Egypt

Fiji

Finland
France
Georgia
Germany

Ghana
Greece
Hong Kong
Hungary
India
Indonesia
Iran

Iraq

Ireland
Israel

Italy
Jamaica
Japan
Kazakhstan
Laos
Lebanon
Malaysia
Malta
Mauritius
Mexico
Moldova
Morocco
Myanmar
Netherlands
New Zealand
Norway

Pakistan

Papua New Guinea
Philippines
Poland

Portugal
Romania

Russia

Serbia
Singapore
Somalia

South Africa
South Korea
Former Soviet Union
Spain

Sri Lanka
Suriname
Sweden
Switzerland
Syria

Thailand
Tunisia

Turkey

United Kingdom
United States
Uruguay
Vietnam

Australia
Belgium
Canada
Denmark
Finland
France
Germany
Greece

Israel

Japan
Netherlands
Sweden
Switzerland
Taiwan
United Kingdom
United States
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Table 5 Coding of visible minority status variable by origin—destination country pairings

Origin country Destination country Visible minor- ~ Origin country Destination country Visible
ity minor-
ity
Afghanistan Denmark Yes Kazakhstan Germany Yes
Afghanistan Germany Yes Korea, South Japan Yes
Afghanistan Netherlands Yes Korea, South United States Yes
Albania Greece No Laos United States Yes
Algeria France No Lebanon Australia No
Argentina Australia No Malaysia Australia Yes
Armenia Greece No Malta Australia No
Armenia United States No Mauritius Australia Yes
Australia Canada No Mexico United States Yes
Australia United Kingdom No Moldova Greece No
Austria Australia No Moldova United States No
Bangladesh Greece Yes Morocco Belgium Yes
Bangladesh United Kingdom Yes Morocco Denmark Yes
Belgium Germany No Morocco France Yes
Bhutan United States Yes Morocco Germany Yes
Bosnia Sweden No Morocco Netherlands Yes
Bulgaria Greece No Myanmar (Burma) Australia Yes
Canada Australia No Myanmar (Burma) United States Yes
Canada United Kingdom No Netherlands Australia No
Canada United States No Netherlands Belgium No
Chile Australia No Netherlands Greece No
Chile Sweden No New Zealand Australia No
China Australia Yes New Zealand United Kingdom No
China Canada Yes Norway Canada No
China Greece Yes Norway Sweden No
China Japan Yes Pakistan Greece Yes
China Taiwan No Pakistan United Kingdom Yes
China United Kingdom Yes Papua New Guinea Australia Yes
China United States Yes Philippines Australia Yes
Croatia Australia No Philippines Canada Yes
Cuba United States No Philippines Greece Yes
Cyprus Australia No Philippines United States Yes
Cyprus Greece No Poland Australia No
Czechoslovakia Australia No Poland Canada No
Czechoslovakia Canada No Poland Greece No
Czechoslovakia Sweden No Poland Sweden No
Denmark Australia No Poland United Kingdom No
Denmark Canada No Portugal Australia No
Denmark Sweden No Portugal Canada No
Egypt Australia Yes Puerto Rico United States Yes
Egypt Greece Yes Romania Australia No
Fiji Australia Yes Romania Greece No
Finland Australia No Russia Finland No
Finland Canada No Russia Greece No
Finland Sweden No Russia United States No
France Australia No Serbia Greece No
France Belgium No Singapore Australia Yes
France Greece No Somalia Denmark Yes
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Table 5 (continued)

Origin country Destination country Visible minor-  Origin country Destination country Visible
ity minor-
ity
France United Kingdom No Somalia Netherlands Yes
Georgia Greece No Somalia Sweden Yes
Germany Australia No Somalia United States Yes
Germany Belgium No South Africa, Republic Australia No
Germany Canada No South Africa, Republic United Kingdom No
Germany Greece No Soviet Union (Former) Australia No
Germany Sweden No Soviet Union (Former) Canada No
Germany United Kingdom No Soviet Union (Former) Germany No
Ghana Netherlands Yes Soviet Union (Former) Greece No
Greece Australia No Soviet Union (Former) Israel No
Greece Canada No Soviet Union (Former) United Kingdom No
Greece Sweden No Soviet Union (Former) United States No
Hong Kong Australia Yes Spain Australia No
Hong Kong United Kingdom Yes Spain Belgium No
Hungary Australia No Sri Lanka Australia Yes
Hungary Canada No Sri Lanka United Kingdom Yes
India Australia Yes Suriname Netherlands Yes
India Canada Yes Sweden Canada No
India Greece Yes Switzerland Australia No
India United Kingdom Yes Syria Greece No
Indonesia Australia Yes Thailand Germany Yes
Indonesia Netherlands Yes Thailand Sweden Yes
Iran Netherlands No Tunisia France No
Iran Sweden No Turkey Australia Yes
Iraq Denmark Yes Turkey Belgium Yes
Iraq Germany Yes Turkey Denmark Yes
Iraq Greece Yes Turkey France Yes
Iraq Netherlands Yes Turkey Germany Yes
Iraq Sweden Yes Turkey Greece No
Ireland, Republic Australia No Turkey Netherlands Yes
Ireland, Republic Canada No Turkey Sweden Yes
Ireland, Republic United Kingdom No Turkey United States Yes
Israel Australia No UK (England and Wales) Australia No
Israel United States No UK (Scotland) Australia No
Italy Australia No United Kingdom Australia No
Italy Belgium No United Kingdom Canada No
Italy Canada No United Kingdom Greece No
Italy Greece No United States Australia No
Italy Sweden No United States Canada No
Italy Switzerland No United States Greece No
Italy United Kingdom No United States Japan Yes
Jamaica United Kingdom Yes United States Sweden No
Japan Australia Yes United States United Kingdom No
Japan Canada Yes Uruguay Australia No
Japan United States Yes Vietnam Australia Yes
Vietnam Netherlands Yes

@ Springer



Journal of Immigrant and Minority Health

- Both destination and origin nation

Fig.6 Global map of the origin and destination countries included in the analysis
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