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Global patterns of mortality in international migrants:
a systematic review and meta-analysis

Robert W Aldridge*, Laura B Nellums*, Sean Bartlett, Anna Louise Barr, Parth Patel, Rachel Burns, Sally Hargreaves, J Jaime Miranda,
Stephen Tollman, Jon S Friedland, Ibrahim Abubakar

Summary

Background 258 million people reside outside their country of birth; however, to date no global systematic reviews or
meta-analyses of mortality data for these international migrants have been done. We aimed to review and synthesise
available mortality data on international migrants.

Methods In this systematic review and meta-analysis, we searched MEDLINE, Embase, the Cochrane Library, and
Google Scholar databases for observational studies, systematic reviews, and randomised controlled trials published
between Jan 1, 2001, and March 31, 2017, without language restrictions. We included studies reporting mortality
outcomes for international migrants of any age residing outside their country of birth. Studies that recruited
participants exclusively from intensive care or high dependency hospital units, with an existing health condition or
status, or a particular health exposure were excluded. We also excluded studies limited to maternal or perinatal
outcomes. We screened studies using systematic review software and extracted data from published reports. The
main outcomes were all-cause and International Classification of Diseases, tenth revision (ICD-10) cause-specific
standardised mortality ratios (SMRs) and absolute mortality rates. We calculated summary estimates using random-
effects models. This study is registered with PROSPERO, number CRD42017073608.

Findings Of the 12480 articles identified by our search, 96 studies were eligible for inclusion. The studies were
geographically diverse and included data from all global regions and for 92 countries. 5464 mortality estimates for
more than 15- 2 million migrants were included, of which 5327 (97%) were from high-income countries, 115 (2%) were
from middle-income countries, and 22 (<1%) were from low-income countries. Few studies included mortality
estimates for refugees (110 estimates), asylum seekers (144 estimates), or labour migrants (six estimates). The summary
estimate of all-cause SMR for international migrants was lower than one when compared with the general population
in destination countries (0-70 [95% CI 0-65-0-76]; 2=99-8%). All-cause SMR was lower in both male migrants
(0-72 [0-63—0-81]; I2=99-8%) and female migrants (0-75 [0-67-0-84]; 2=99-8%) compared with the general
population. A mortality advantage was evident for refugees (SMR 0-50 [0-46-0-54]; 2=89-8%), but not for asylum
seekers (1-05 [0-89-1-24]; 2=54-4%), although limited data was available on these groups. SMRs for all causes of
death were lower in migrants compared with the general populations in the destination country across all 13 ICD-10
categories analysed, with the exception of infectious diseases and external causes. Heterogeneity was high across the
majority of analyses. Point estimates of all-cause age-standardised mortality in migrants ranged from 420 to 874 per
100000 population.

Interpretation Our study showed that international migrants have a mortality advantage compared with general
populations, and that this advantage persisted across the majority of ICD-10 disease categories. The mortality
advantage identified will be representative of international migrants in high-income countries who are studying,
working, or have joined family members in these countries. However, our results might not reflect the health
outcomes of more marginalised groups in low-income and middle-income countries because little data were available
for these groups, highlighting an important gap in existing research. Our results present an opportunity to reframe
the public discourse on international migration and health in high-income countries.
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Research in context

Evidence before this study

More than 258 million people live outside their country of birth,
but little global evidence is available on the mortality of
international migrants compared with general populations. In
preparation for this analysis, we did a rapid review of PubMed
and Google Scholar for studies on mortality in migrant
populations. One large analysis of mortality data from

six European countries highlighted inconsistencies in the
patterns of mortality in migrants, and found variations in
mortality across migrant populations whereby all-cause
mortality was lower for migrants from east Asia and Latin
America, and higher in those migrating from north Africa and
eastern Europe compared with general populations. A 2003
review found that all-cause and cause-specific mortality varied
across international migrants by country of origin, destination,
and migration trajectory. This review did not include a
meta-analysis of available data, or present results across
International Classification of Diseases-10 categories, and thus
was limited in its ability to compare mortality among migrants
and the general populations and by major disease categories.

Added value of this study

Our systematic review of the published literature provides a
robust analysis of the available evidence base, suggesting that
overall, mortality among international migrants was lower than
the general population in high-income destination countries.
Our results might not be generalisable to more marginalised
migrants, and in particular forced migrants and those living in
low-income and middle-income countries, as a result of the
scarcity of data on their mortality outcomes. Therefore, caution
is urged when generalising estimates to these populations and
locations. International migrants had increased mortality due
to infectious diseases (viral hepatitis, tuberculosis, and HIV) and
external causes of deaths (assault and events of undetermined
intent), and no mortality advantage was identified for asylum
seekers, for whom limited data were available. Our systematic
review and meta-analysis supports the healthy migrant
hypothesis, and provides the most comprehensive synthesis of
evidence to date on mortality outcomes in international
migrants. Our results also indicate infectious disease and
external causes of mortality as two key areas in which
opportunities exist for prevention and ability to improve the
health of migrants and the wider public. Our results also

Introduction
258 million people live outside their country of birth.!
These international migrants account for more than
3% of the world’s population and originate from diverse
backgrounds with health determinants that vary
considerably between the countries of origin and
destination.

International migrants encompass a range of different
subgroups including those who have chosen to migrate
(eg, economic, student, and family reunion migrants),

highlight the need to improve data collection in migrant groups
such as refugees, asylum seekers, and undocumented migrants,
and migrants living in low-income and middle-income
countries, who might be at increased risk of morbidity and
mortality and were more likely to be underrepresented.
Heterogeneity was high in our study and this could not be
explained by subgroup analyses. This heterogeneity indicates
that some groups of migrants will continue to have unmet
health needs and the summary mortality advantage presented
must not be used as a justification for any restrictions in access
to health care for migrant groups, which is a growing issue
across many countries.

Implications of all the available evidence

Public perception that migrants place an undue burden on
societies is guiding governments across the globe to tighten
access to health care and generate so-called hostile
environments for these groups. Our findings contradict claims
that migrants are a health burden in high-income countries and
suggest that these policies do not align with the available
evidence. Our results show that current perceptions
underestimate the positive contributions of migrants to host
societies in these settings. Migrants have a mortality advantage
compared with general populations across the majority of
disease categories, with the exception of infectious diseases and
external causes. Improving access to health services and treating
infectious diseases in specific migrant subpopulations is likely to
have multiple benefits: lowering mortality rates, strengthening
global health security and effective infection prevention and
control, and reducing the burden of diseases such as hepatitis,
tuberculosis, and HIV in destination countries. This will require
host health services to better adapt to increase their accessibility
and responsiveness to the needs of some migrant groups. Risk
of mortality from infectious disease varies greatly among
migrants and therefore screening should be context and
epidemiology specific, codeveloped with migrants, and only
done in areas where a health benefit to migrants can be
demonstrated. Future research should seek to address the
scarcity of data specific to migrant subgroups who are
marginalised, in particular forced migrants and those originating
from and living in low-income and middle-income countries.
These groups might have a higher mortality burden and further
research into these populations should be prioritised.

and those who might have been forced to migrate due
to conflict, persecution, or environmental disasters (eg,
refugees, asylum seekers, and undocumented migrants)
who are often referred to as forced migrants.

Conflicting evidence exists about the health outcomes
of international migrants. Some data? support the healthy
migrant hypothesis—an empirically observed mortality
advantage among migrants from certain countries of
origin, relative to the majority population in host
countries’—whereas other research’* shows poorer
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outcomes in certain disease categories and key migrant
groups. Although a mortality advantage in international
migrants has been supported by several studies,™
evidence®’ from six European countries suggested that
mortality patterns vary by birthplace, with migrants from
east Asia and Latin America having lower all-cause
mortality and those from Eastern Europe and Africa
having higher mortality than the general populations of
host countries. Contradictory evidence exists about
certain migrant subgroups such as refugees with studies
showing both improved,®" no difference” and worsened”
mortality outcomes across a diversity of countries and
refugee settings.

Our study aimed to systematically identify and
synthesise original research to investigate global
patterns of mortality in international migrants. First, we
aimed to investigate the relative and absolute mortality
(all-cause mortality and International Classification of
Diseases, tenth revision [ICD-10] classified cause-
specific mortality) in international migrants compared
with the general population. Second, we aimed to
examine differences in all-cause and ICD-10 classified
cause-specific mortality by sex, migrant subgroup
(eg, refugee, asylum seeker, student, economic migrant)
and region of origin. Third, we aimed to assess how
representative the research evidence base was with
regard to the mortality of migrants by investigating
whether an association exists between cause-specific
risk of mortality and the number of studies done by
cause-specific ICD-10 disease category.

Methods

Search strategy and selection criteria

For this systematic review and meta-analysis, we
searched MEDLINE, Embase, the Cochrane Library, and
Google Scholar databases for studies published between
Jan 1, 2001, and March 31, 2017, reporting mortality in
international migrants, without language restrictions.
Full search terms are provided in the appendix. We chose
to search for studies published after Jan 1, 2001, because
a previous systematic review of mortality in migrants had
been published by this date, but it did not contain a meta-
analysis and did not assess outcomes across all ICD-10
categories.’

On Sept 3, 2018, we updated our search using the same
databases, search terms, and inclusion criteria.

We included observational (cohort and cross-sectional),
systematic reviews, and randomised controlled trials
reporting quantitative data on mortality in international
migrants of any age residing outside their country of
birth.

We excluded studies that recruited participants
exclusively from intensive care or high dependency
hospital units, with an existing health condition or status
(eg, myocardial infarction, HIV, tuberculosis, pregnancy),
or a particular health exposure (eg, smoking, high blood
pressure). We also excluded studies limited to maternal or

perinatal outcomes. The study with the largest or most
representative sample was included, and when these were
equal, the most recent study was included. Discrepancies
in the inclusion or exclusion of papers during screening
were discussed until consensus was achieved, and
RWA resolved any final discrepancies. This study was
done in accordance with the Preferred Reporting Items
for Systematic Reviews and Meta-Analysis (PRISMA)*
guidelines. The study protocol is available online.
Deviations from the protocol are reported in the appendix.

Data analysis

Five reviewers (RWA, SB, ALB, LBN, and PP) screened
titles, abstracts, and full texts using Covidence
systematic review software. Two reviewers independently
examined citations at each stage. We adapted a
previously used data extraction form,” to record study
design, year or years of study, country, country of origin,
number of participants, standardised mortality ratios
(SMRs), absolute mortality rates, and summary
descriptions of the study population. Extracted data
were reviewed and checked by a second author before
cleaning and analysis. Duplicate data were removed for
studies reporting information from the same migrant
group (by country of destination) for the same mortality
outcome and time period.

Outcomes of interest were all-cause and ICD-10 cause-
specific SMRs and absolute mortality rates. The number
of datapoints that presented cause-specific mortality
according to ICD-10 groups was also calculated. We report
data by ICD-10 disease category, and converted outcomes
from studies reporting data using older ICD versions as
necessary.

Four reviewers (SB, ALB, RB, and PP) assessed the risk
of bias of included papers using a piloted quality

12480 records identified through
systematic search

 —

9737 identified for screening |

R

424 full-text articles assessed for
eligibility

2743 duplicates |

9313 excluded on title and abstract

A

| 318 excluded after full-text
>
screening

A

106 studies met the inclusion
criteria

10 excluded because of
overlapping data with other
- studies

A4

96 studies included in
quantitative synthesis

Figure 1: Study selection
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Country Studyyears Study Migrants (n) Population description Migrant countries or regions of origin Quality
design assessment*
(%)
Deckert et al® Germany 1990-2010 Cohort 6378 Ethnic German repatriates from Former Soviet Union 100%
the former Soviet Union
DesMeules et al* Canada 1980-98 Cohort 369972 Canadian immigrants, including Northeast Asia, western Europe, eastern Europe and 63%
both refugees and non-refugees Russia, south Asia, southeast Asia, the Middle East and
Africa, north Africa, the Caribbean, North America,
South America, Central America, Oceania, and the Pacific
DesMeules et al*® Canada 1980-98 Cohort 369972 Canadian immigrants, including Northeast Asia, western Europe, eastern Europe and 100%
both refugees and non-refugees  Russia, south Asia, southeast Asia, the Middle East and
Africa, the Caribbean, North America, South America,
Central America, Oceania, and the Pacific
Eschbach et al* USA 1999-2001 Cohort NR Foreign-born Hispanics in Mexico, Central America, and South America 88%
California and Texas
Fischbacheretal®  Scotland 1997-2003 Cohort NR Foreign-born residents of Scotland ~ England and Wales, Northern Ireland, Ireland, India, 100%
Pakistan, Bangladesh, China, Hong Kong, rest of the world
Hammar et al*° Sweden 1976-95 Cohort 1994 Finnish migrants to Swedenwith  Finland 88%
<20 years residency
Iwasaki et al*® Brazil 1999-2001 Cohort 51445 First-generation Japanese Brazilians Japan 100%
Kaucher et al”® Germany 1990-2009 Cohort 59390 Resettlers (ethnic German Former Soviet Union 88%
immigrants) in Germany
Koppenaal et al* Netherlands  1998-99 Cohort 45889 Asylum seekers to the Netherlands ~ Multiple 88%
Makarova et al” Germany 2004-10 Cohort NR Migrants from the former Soviet ~ Former Soviet Union 100%
Union and Turkey
Ott et al* Germany 1990-2005 Cohort 34393 Regular migrants from the former ~ Former Soviet Union 88%
and Israel (Germany), Soviet Union to Israel and
589388 (Israel) Germany who arrived between
1990 and 2001
Ottetal® Israel 1990-2003 Cohort 926870 Migrants from the former Soviet ~ Former Soviet Union 88%
Union
Ronellenfitschetal*  Germany 1990-2002 Cohort 34393 Ethnic German immigrants from  Former Soviet Union 100%
the former Soviet Union
van Oostrumetal®  Netherlands  2002-05 Cohort NR Asylum seekers residing in asylum  West Africa, central Africa, southern Africa, north Africa, 88%
seeker centres in the Netherlands  east Africa, horn of Africa, central Europe, eastern Europe,
southern Europe, the Middle East, southwest Asia, central
Asia, east Asia, and south Asia
Verropolou and Greece 2010-12 Cohort 911929 International migrants International migrants from all geographical regions 88%
Tsimbos?”
Wild et al* England 2001-03 Cohort NR Migrants in England and Wales Ireland, eastern Europe, east Africa, north Africa, west 100%
and Wales Africa, West Indies, the Middle East, Bangladesh, India,
Pakistan, China, and Hong Kong
NR=not reported. *Quality of included studies was assessed using an adapted version of the Newcastle Ottawa Scale.*®
Table: Characteristics of studies included in the meta-analyses of all-cause standardised mortality

assessment form adapted from the Newcastle Ottawa
Scale.® A randomly selected sample (10%) of these
assessments was corroborated by LBN.

We used the metafor package (version 2.0) in the
statistical software R (version 3.5.1) and random-effects
models to calculate pooled estimates of mortality and
corresponding 95% Cls. Heterogeneity was assessed
using the I2 statistic, and assessed further in subgroup
analyses wherever possible. Mortality point estimates
were included in each model with corresponding SEs
extracted directly or calculated using Cls for each point
estimate.

Subgroup analyses were done when appropriate to as-
sess mortality by sex, migrant type (eg, refugee or asylum
seeker), World Bank geographical region of origin, World

Bank income level of countries of origin, and evidence
quality. The study is registered with PROSPERO, number
CRD42017073608.

Role of the funding source

The funders of the study had no role in study design,
data collection, data analysis, data interpretation, writing
of the report, or the decision to submit the paper for
publication. All authors had full access to all data in the
study and had final responsibility for the decision to
submit for publication.

Results
We identified 12480 articles, of which 2743 were
duplicates (figure 1). 424 full-text articles were assessed
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A Male individuals

SMR (95% Cl)

Europe and central Asia, Sweden (Hammar et al [2002]*°)
Multiple, Netherlands (Koppenaal et al [2003]%)

Multiple, Canada (DesMeules et al [2005]*)

Sub-Saharan Africa, Canada (DesMeules et al [2005]*)
North America, Canada (DesMeules et al [2005]*)

Latin America and Caribbean, Canada (DesMeules et al [2005]*)
Europe and central Asia, Canada (DesMeules et al [2005]*)
Multiple, Canada (DesMeules et al [2005]*)

Europe and central Asia, Canada (DesMeules et al [2005]*)
East Asia and Pacific, Canada (DesMeules et al [2005]*)
South Asia, Canada (DesMeules et al [2005]")

South Asia, Canada (DesMeules et al [2005]*)

Europe and central Asia, Canada (DesMeules et al [2005]*)
Sub-Saharan Africa, Canada (DesMeules et al [2005]*)
Latin America and Caribbean, Canada (DesMeules et al [2005]™)
Europe and central Asia, Canada (DesMeules et al [2005]*)
Multiple, Canada (DesMeules et al [2005]*)

Europe and central Asia, Canada (DesMeules et al [2005]*)
South Asia, Canada (DesMeules et al [2007]*)

Multiple, USA (Eschbach et al [2007]%)

Europe and central Asia, UK (Fischbacher et al [2007]%)
Europe and central Asia, UK (Fischbacher et al [2007]2)
Europe and central Asia, UK (Fischbacher et al [2007]%)
South Asia, UK (Fischbacher et al [2007]3)

South Asia, UK (Fischbacher et al [2007]%)

South Asia, UK (Fischbacher et al [2007]%)

East Asia and Pacific, UK (Fischbacher et al [2007]%)

East Asia and Pacific, UK (Fischbacher et al [2007])
Multiple, UK (Fischbacher et al [2007]%)

Europe and central Asia, UK (Wild et al [2007]*")

Europe and central Asia, UK (Wild et al [2007]*")

Europe and central Asia, UK (Wild et al [2007]*")
Sub-Saharan Africa, UK (Wild et al [2007]**)

Sub-Saharan Africa, UK (Wild et al [2007]*")

Sub-Saharan Africa, UK (Wild et al [2007]**)

Latin America and Caribbean, UK (Wild et al [2007]*")
Middle East and north Africa, UK (Wild et al [2007]*)
South Asia, UK (Wild et al [2007])

South Asia, UK (Wild et al [2007]*%)

South Asia, UK (Wild et al [2007)

East Asia and Pacific, UK (Wild et al [2007]3)

East Asia and Pacific, Brazil (Iwasaki et al [20081*%)

East Asia and Pacific, Brazil (Iwasaki et al [2008]*%)

East Asia and Pacific, Brazil (Iwasaki et al [20081*%)
Multiple, Germany (Ott et al [2008]*)

Europe and central Asia, Israel (Ott et al [2009]%)
Multiple, Netherlands (van Oostrum et al [2011]?)

Europe and central Asia, Germany (Makarova et al [2016]%)

Europe and central Asia, Germany (Makarova et al [2016]%)

Multiple, Greece (Verropoulou and Tsimbos [2016]Y)
Multiple, Greece (Verropoulou and Tsimbos [2016]")
Europe and central Asia, Germany (Kaucher et al [2017]%%)
Overall (?=99-8%)

Europe and central Asia, Greece (Verropoulou and Tsimbos [2016])
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1.10 (0-88-1-38)
1.23 (1-04-1-46)
0-48 (0-45-0-51)
038 (031-0-47)
041 (0-35-0-48)
0-41 (0-37-0-45)
0-44 (039-0-50)
027 (0-23-0-31)
030(0-28-0-33)
0-37(0-26-0-53)
0-27 (0-25-0-30)
029 (0-26-0-32)
0-40 (0-37-0-43)
0-47 (0-34-0-65)
0-35 (0-27-0-45)
0-46 (0-41-0-51)
038 (0-28-0-52)
059 (0-48-0-72)
052 (0-47-0-57)
079 (0-76-0-83)
075 (0-74-0-77)
1.00 (0-95-1-06)
1.08 (1:03-1-14)
0-88 (0-80-0-96)
0-63 (0-54-0-73)
0-44 (0-22-0-90)
072 (0:56-0-92)
0-69 (0-57-0-84)
0-86 (0-83-0-89)
113 (111-1-15)
1.28 (1-27-1:30)
1.02 (1-00-1-04)
1.05 (1-00-1-10)
1.00 (0-93-1-07)
117 (1-11-1-24)
1.02 (1-00-1-05)
0-98 (0-94-102)
1.20 (1-14-127)
0-96 (0-94-0-98)
0-99 (0-95-1-03)
0-83 (0.78-0-89)
1.04 (1-01-1-08)
0-91(0-88-0-94)
0-86 (0-83-0-89)
0-93 (0-88-0-98)
1.05 (1-04-1-07)
0-93(0-76-1-14)
0-79 (0:70-0-90)
063 (0-55-072)
1.72 (1-59-1-87)
0-95 (0-88-1.03)
130 (1-18-1-44)
0-96 (0-93-1-00)
0-72(0-63-0-81)

(Figure 2 continues on next page)
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Figure 2: Forest plots of SMRs
for all-cause mortality
Studies are presented as
region of origin, country of
study (study [year]). Data are
presented for male

individuals (A) and female
individuals (B). 13 studies
reported all-cause mortality
estimates, of which

53 estimates were available for
men, and 50 were available for
women. SMR=standardised
mortality ratio.

B Female individuals

SMR (95% Cl)

Europe and central Asia, Sweden (Hammar et al [2002]*°)
Multiple, Netherlands (Koppenaal et al [2003]%)
Sub-Saharan Africa, Canada (DesMeules et al [2005]*)
North America, Canada (DesMeules et al [2005]*)

Latin America and Caribbean, Canada (DesMeules et al [2005]")
Europe and central Asia, Canada (DesMeules et al [2005]*)
Multiple, Canada (DesMeules et al [2005]*)

Europe and central Asia, Canada (DesMeules et al [2005]*)
East Asia and Pacific, Canada (DesMeules et al [2005]*)
South Asia, Canada (DesMeules et al [2005]*)

South Asia, Canada (DesMeules et al [2005]*)

Europe and central Asia, Canada (DesMeules et al [2005]*)
Latin America and Caribbean, Canada (DesMeules et al [2005]*)
Europe and central Asia, Canada (DesMeules et al [2005]*)
Europe and central Asia, Canada (DesMeules et al [2005]*)
South Asia, Canada (DesMeules et al [2007]"%)

Multiple, USA (Eschbach et al [2007]%)

Europe and central Asia, UK (Fischbacher et al [2007]%)
Europe and central Asia, UK (Fischbacher et al [2007])
Europe and central Asia, UK (Fischbacher et al [2007]%)
South Asia, UK (Fischbacher et al [2007]%)

South Asia, UK (Fischbacher et al [2007]3)

South Asia, UK (Fischbacher et al [2007]%)

East Asia and Pacific, UK (Fischbacher et al [2007]%)

East Asia and Pacific, UK (Fischbacher et al [2007]%)
Multiple, UK (Fischbacher et al [2007]3)

Europe and central Asia, UK (Wild et al [2007]*")

Europe and central Asia, UK (Wild et al [2007]*")

Europe and central Asia, UK (Wild et al [2007]**)
Sub-Saharan Africa, UK (Wild et al [2007]*")

Sub-Saharan Africa, UK (Wild et al [2007]*")

Sub-Saharan Africa, UK (Wild et al [2007]*")

Latin America and Caribbean, UK (Wild et al [2007]*)
Middle East and north Africa, UK (Wild et al [2007]*")
South Asia, UK (Wild et al [2007]")

South Asia, UK (Wild et al [2007])

South Asia, UK (Wild et al [2007]*%)

East Asia and Pacific, UK (Wild et al [2007]*")

East Asia and Pacific, Brazil (Iwasaki et al [2008]*®)

East Asia and Pacific, Brazil (Iwasaki et al [2008]*)

East Asia and Pacific, Brazil (Iwasaki et al [2008]')
Multiple, Germany (Ott et al [2008]**)

Europe and central Asia, Israel (Ott et al [2009]%)
Multiple, Netherlands (van Oostrum et al [2011]?)

Europe and central Asia, Germany (Makarova et al [2016]%)
Europe and central Asia, Germany (Makarova et al [2016]7)
Europe and central Asia, Greece (Verropoulou and Tsimbos [2016])
Multiple, Greece (Verropoulou and Tsimbos [2016]Y)
Multiple, Greece (Verropoulou and Tsimbos [2016]Y)
Europe and central Asia, Germany (Kaucher et al [2017]%%)
Overall (?=99-8%)

143 (1.08-1-90)
0-85 (0-62-1-17)
042 (0-32-054)
043 (0-37-0-49)
0-41 (0-37-0-46)
049 (0-44-0-55)
0-31(0-26-0-37)
0-30(0-28-0-33)
: 063 (0-45-0-88)
: 033(0-30-0:37)
0-31(0-28-0-35)
§ 0-51(0:48-0-54)
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for eligibility (eight studies could not be located), of
which 106 met the inclusion criteria and 6283 datapoints
were extracted. After the removal of duplicate data,
96 studies and 5464 mortality estimates for more than
15-2 million migrants were included in our analyses.
References for all included studies are listed in the
appendix. These mortality estimates included 110 esti-
mates for refugees, 144 estimates for asylum seekers, and
six estimates for labour migrants. Migrant subgroup
could not be determined for 5204 mortality estimates
from 88 included studies, with reporting generally
referring to these groups as foreign-born rather than
specific migrant groups (eg, students or labour migrants).

We identified World Bank geographical region of origin
for 4085 (75%) of 5464 mortality estimates, and country of
origin for 1720 (31%) of 5464 estimates. International
migrants originated from 92 countries and 25 migrant
destination countries were included (appendix). Data
from the UN Department of Economic and Social Affairs'
indicate that in 2017, 165 (64%) of 258 million international
migrants lived in high-income countries, with 81 (31%) of
258 million residing in middle-income countries and
11 (5%) of 258 million residing in low-income countries.
Of 5464 mortality estimates, 5327 (97%) estimates were
from high-income countries, 115 (2%) were from middle-
income countries, and 22 (<1%) were from low-income
countries.

Our all-cause SMR meta-analyses included data from
16 studies*”™ and 119 mortality estimates (table).
Seven studies””**?* were done using national census
data, and therefore included all international migrants
reported in these countries. 89 (75%) of 119 included
SMR all-cause mortality estimates were less than 1,
indicating a migrant mortality advantage. Summary
estimates of all-cause SMRs for international migrants
were less than 1 when compared with the general
population of the host country (0-70 [95% CI 0-65-0-76];
12=99-8%; appendix). All-cause SMRs remained less
than 1 when analysed by sex (0-72, 0-63-0-81; 12=99-8%]
for men; 0-75 [0-67-0-84]; [2=99-8% for women;
figure 2). Of the 16 studies included in the all-cause meta-
analyses, all were done in high-income settings with the
exception of one study” from Brazil.

We assessed all-cause mortality by migrant subgroup,
including data on refugees (16 mortality estimates)
and asylum seekers (four mortality estimates), and
99 estimates for which migrant subgroup was
unspecified. Consistent with the findings for all inter-
national migrants, refugees had lower SMRs than the
general population (0-50 [0-46-0-54]; I2=89-8%;
figure 3). These all-cause mortality estimates were

Figure 3: Forest plots of SMRs for all-cause mortality by migrant group
Studies are presented as region of origin, country of study (study [year]). 16 studies
reported all-cause mortality estimates by migrant group, which included

119 mortality estimates. SMR=standardised mortality ratio.
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Estimates (n) SMR (95% CI) P (%)
Blood 4 i 220(059-820) 7332
Circulatory system 303 -. 0-92(0-87-0-97)  99-51
Digestive system 33 —.— 0-66 (0-55-0-80)  90-80
Endocrine 31 —-— 0-55 (0-47-0-64)  85-60
External causes 137 —-— 128 (1-09-149) 9834
Genitourinary system 10 ._._._. 0-80(0-45-1-44) 9158
Infection 54 R 238(177-320) 9846
Injuries 13 —— 053(0-43-067) 8925
Mental and behavioural disorders 37 —.— 0-65(0-53-0-78) 9717
Musculoskeletal 3 .—-—é 0-83 (0-68-1-01) 0-00
Neoplasms 498 - : 0-84(0-80-0-89) 98.77
Nervous system 3 — 0-40(0-27-0-59)  78-86
Respiratory system 49 —.— 0-64(0-53-0-77) 9619

OI-Z 0!3 0’6 1-‘0 2-‘0 S-IO
—>
Favours general population

Figure 4: Meta-analysis estimates of SMRs for international migrants by ICD-10 disease category
SMR=standardised mortality ratio.ICD-10=International Classification of Diseases, tenth revision.

obtained from two studies®” done in Canada and
included refugees originating from multiple geo-
graphical regions of origin. We found no evidence of a
mortality advantage for asylum seekers (1-05[0-89-1-24];
12=54.4%), but limited data were available for this group,
and only four datapoints from two separate studies done
in the Netherlands on migrants from multiple geo-
graphical regions of origin.**

We did a subgroup meta-analysis on all-cause
mortality by geographical region of origin and
destination (appendix). Summary SMRs for all World
Bank regions were less than 1; however, weak statistical
evidence indicated a lower mortality in international
migrants from sub-Saharan Africa (0-81 [0-59-1-10];
12=99-3%) and the Middle East and north Africa
(0-98[0-95-1-01]; I2=99- 3%). We did a post-hoc analysis
of all-cause SMRs by World Bank income group in
migrant origin countries, investigating a possible
association between income at origin and SMRs in the
destination country. We only found evidence of reduced
mortality in migrants from upper-middle-income
countries (0-65 [0-61-0-70]; 12=0-0%; appendix). Many
studies only presented results by geographical region of
origin and not country, and therefore this analysis only
included 22 datapoints from six high-income countries,
five datapoints from two upper middle-income
countries, and 12 datapoints from three lower-middle-
income countries.

We included 1175 SMR estimates in our meta-analyses
by ICD-10 disease category. Of 13 ICD-10 categories,
migrants had a mortality advantage across eight
categories (circulatory, digestive, endocrine, injuries,
mental and behavioural, neoplasms, nervous, and
respiratory) compared with the general population in

destination countries (figure 4). No differences in
mortality were identified for three disease categories
(blood, genitourinary, and musculoskeletal), and mig-
rant mortality was increased for infectious diseases
(2-4 [1-8-3-2]; I2=98-5%) and external causes of
mortality (1-3 [1-1-1-5]; [2=98-3%) compared with the
general population.

We did further subgroup analyses, not specified in our
protocol, for the six ICD-10 categories with the highest
total number of SMR estimates (figure 5). These
analyses showed improved or no mortality difference
across the majority of subgroups with several important
exceptions. Events of undetermined intent were
increased in international migrants (8-8 [5-5-14-1];
12=0-0%) compared with the general population in host
countries, which combined eight point estimates from
one study in international migrants in Germany.” There
was evidence of increased SMRs for assault (2.7
[1-9-3-7]; I2=90- 3%) among migrants, which combined
17 point estimates from five separate studies done in the
USA,” Sweden,” the Netherlands,** and Greece.” We
also found evidence of increased SMRs for viral hepatitis
among migrants (2-9 [1-6-5-1]; [2=96-7%) from eight
estimates in two separate studies in Germany* and
Israel,* and the Netherlands.” Mortality for tuberculosis
was increased for migrants (6-0 [3-0-11-7]; I2=57-6%)
in three studies in the Netherlands,® Greece,” and
Sweden.” Mortality was increased for HIV (3-6[1-4-9-7];
12=98-9%) in four studies in migrants from multiple
regions and living in Canada,” the USA,? and the
Netherlands.**

We included 3964 absolute mortality estimates, with
1836 age-standardised, 580 age-adjusted, and 452 age-
adjusted and sex-adjusted or standardised estimates.
All-cause age-standardised mortality in migrants (of
all ages) ranged from 420 per 100000 population
in Nicaraguan migrants living in Costa Rica,” to 874 in
male migrants from the former Soviet Union living
in Israel.”

We did several analyses to examine the balance of
the evidence (ie, the proportion of datapoints that
represented each migrant type) identified by the review.
In a pre-planned analysis, we examined the association
between the number of mortality estimates and
summary SMR estimates for each ICD-10 category
(appendix). Two ICD-10 disease categories had SMR
estimates higher than 1, suggesting migrants had
higher mortality than the general population: infectious
diseases (164 mortality estimates) and external causes
of mortality (591). However, the highest total number
of estimates were available for neoplasms (n=1643),
diseases of the circulatory system (n=969), and external
causes of mortality (n=591). Due to the quantity of
included data, we also did several post-hoc analyses
by geographical region of origin and destination
(appendix). Migrants from the Middle East, north
Africa, and North America were underrepresented.
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A Neoplasms
Estimates (n) SMR (95% Cl) P (%)
Al 51 b 072(0-66-079) 9931
Blood 53 [~ 0.93(0-86-100) 8624
Bone 10 - 075 (0-65-0-85) 0-00
Breast 16 —a 076(058-1.01) 9866
Digestive 144 - 098 (087-111) 9863
Endocrine 7 - 136(101-1:83) 4919
Genital (women) 114 - 086 (0-81-0.91)  79.08
Genital (men) 12 — 077(0-48-125) 9910
Neurological 14 —— 062(0-49-078) 9507
Oral 14 p—-n—q 0-89 (0-68-1-15) 71-82
Respiratory 39 —a— 072 (0:59-0-89) 9902
Skin 2 - 1.66 (0-93-2:97) 0-00
Urinary tract 22 —a— : 0-55 (0-43-0-70) 9575
I T T T T T T 1
B Circulatory system
Al 98 - 074 (0-67-0-82)  99-62
Cerebrovascular 90 H 1.02(0:94-110)  97:68
Chronic rheumatic 3 ' = ] 153(0-66-359)  89-93
Hypertensive 6 I—I—I 1.48 (0-97-2-26) 0-00
Ischaemic 106 I-I-I 1.02 (0-94-1-10) 99-50
I T T ; T T T 1
C External causes
Undetermined 6 — 8-81(552-1407)  0:00
Self-harm 30 [E— 104 (0-77-1-41) 9733
Other 6 — 1.05(0-62-1-80)  93-80
Assault 17 : —a— 265(1-89-372)  90-28
Al 19 R —— 169(138-207) 9593
Accidents 59 —— 095(075-121) 9806
I T T ; T T T 1
D Respiratory system
All 30 - 0-51(0-42-0-62) 9514
Influenza and pneumonia 4 I—-—I—I 1:31(0-82-2-10) 9114
Lower respiratory 9 I—I—-—I 0-82(0-46-1-47) 97-10
Other upper respiratory 6 l—l—l 0-96 (0-69-1-32) 0-00
I T T ; T T T 1
E Infection
Al 24 S — 156 (116-211)  97:32
HIV 10 Py = f 362(135-970) 9888
Other 2 —a—H 085(0-67-1.07) 5534
Tuberculosis 10 : ! - i 596 (3-03-1174) 5755
Viral hepatitis 8 — | 2.86 (1-59-5-14) 96-70
I T T T T T T 1
F Endocrine
All 16 —a— 053 (0-42-0-66) 8238
Diabetes 16 —a— 0-56 (0-46-0-69) 86-92
02 03 06 10 20 30 50 150
—

Favours general population
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Figure 5: Subgroup analysis
of international migrants by
ICD-10 subgroup disease
category for the six ICD-10
disease categories with the
highest total number of SMR
estimates

Data are presented for
neoplasms (A), the circulatory
system (B), external causes
(C), respiratory diseases (D),
infection (E), and endocrine
disorders (F).
SMR=standardised mortality
ratio. ICD-10=International
Classification of Diseases,
tenth revision.
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Migrants to the Middle East and north Africa, sub-
Saharan Africa, south Asia, Latin America, and the
Caribbean were all underrepresented. The number of
mortality estimates was inconsistent across migrant
subgroups, with labour migrants and forced migrants
(including refugees, asylum seekers, and undocumented
migrants) all underrepresented.

High heterogeneity was identified across studies. We
investigated this heterogeneity using several pre-specified
analyses, including by sex, migrant subgroup, region of
origin, and ICD-10 diagnosis and in a post-hoc analysis by
ICD-10 subgroup. Although heterogeneity remained high
when stratifying by sex or ICD-10 disease category, it was
reduced for some analyses when stratified by migrant
groups and ICD-10 subgroup.

We examined the quality of included studies using an
adapted version of the Newcastle Ottawa Scale, and
found that included studies were of high quality with a
median score of 89% out of a maximum of 100%
(appendix). Only six studies scored less than 50% and
therefore we decided not to do our pre-planned quality
subgroup meta-analyses. A post-hoc assessment found
some evidence for risk of publication bias (appendix)
with possible underpublication of results showing lower
mortality in migrants.

Discussion

We found substantial evidence of a mortality advantage in
international migrants relative to the general population,
with most studies done in high-income countries. This
mortality advantage was observed across geographical
region of origin and the majority of ICD-10 categories,
with the exception of infectious diseases and external
causes, in which migrants had increased mortality
compared with the general population in destination
countries. Infectious disease mortality was increased for
viral hepatitis, tuberculosis, and HIV. Assaults and deaths
of undetermined intent were increased among migrants
for external causes of mortality.

Our results were obtained for international migrants
(often reported as foreign-born) in high-income settings
and populations reported as foreign born. Data on
international migration** suggest that of the 258 million
international migrants worldwide, 150 million are migrant
workers and 5 million are students. Our results are
therefore more likely to better reflect outcomes in these
groups than other migrant groups. Since the mortality
estimates used for our meta-analyses were rarely reported
according to migrant subgroup, caution must be taken
when generalising these estimates to refugees, asylum
seekers, and undocumented migrants, particularly those
living in low-income and middle-income countries. These
individuals might be at increased risk of mortality, and
were underrepresented in research and routine mortality
data and thus in our meta-analysis of SMRs. In contrast to
many other subgroups of international migrants, a large
proportion of refugees move between low-income and

middle-income countries, representing an important gap
in the existing published literature.

The aggregation of available data on mortality in
migrant populations is crucial for comprehensively and
rigorously summarising the knowledge base, providing
insight with regard to the association between migration
and mortality to inform health services, and countering
discriminatory or hostile policies.” Contrary to the
negative representation of migrants in the media as a
burden to health systems,® our research provides
substantial evidence in support of the mortality advantage
of migrants compared with the general population in
high-income countries. These results therefore challenge
misconceptions and policies that do injustice to migrants,
representing them as a risk and burden to health systems
and society, and instead highlight positive contributions
of migration in these countries.

Previous research’” has identified several factors that
might contribute to improved health outcomes in
migrants compared with host populations, and non-
migrating peers in countries of origin. Data supporting
a healthy migrant hypothesis suggest that healthier
migrants might be more likely to choose to migrate,
benefit from decisions to migrate, or successfully
migrate, and that health is thus a predictor of
migration.”” The mortality advantage of migrants
might also be attributed to the so-called salmon bias,
whereby migrants return to their countries of origin
prior to death.®# Selective return migration might also
occur among migrants who have health or integration
challenges, and return to their countries of origin,
supporting the so-called wunhealthy remigration
hypothesis.” However, evidence also suggests that these
factors do not entirely explain the mortality advantages,
and that other social and cultural mechanisms* are
likely to be driving these patterns.” Overestimation of
migrant denominator populations could lead to con-
siderable underestimation of mortality rates, particularly
in census or registry-based studies that do not remove
migrants after they leave a country. A Swedish study®
found that accounting for the inflated denominator
reduced, but did not eliminate the mortality advantage.
Other detailed studies from the UK* and Germany®
found that correcting for denominator inflation also did
not explain the reduced migrant mortality. A further
possible alternative explanation for our findings is
residual confounding by age in the analysis of SMRs
because the average age of migrants is usually younger
than that of host populations. However, we feel that this
explanation is unlikely for several reasons. First, the
mortality advantage was observed in studies that
compared young migrants with young non-migrants in
the host country®” Second, although the mortality
advantage declines with age, it was observed across age
categories.®” Third, using similar methods to this
review, we previously found evidence of severely
increased SMRs in young marginalised populations
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including people who have experienced homelessness,
substance use, and imprisonment.”

However, our study has several limitations. We
included studies done in Ethiopia, Guinea, Tanzania,
Kenya, Pakistan, and Costa Rica in our review, but Brazil
was the only non-high-income country for which migrant
data could be included in our meta-analyses of all-cause
and cause-specific SMRs. As a result, the mortality
advantage reported will be more representative of
international migrants in high-income settings, and
particularly those studying, working, or who have joined
family members. It was not feasible to examine whether
the observed mortality advantage changed in relation to
time since migration, socioeconomic status, levels of
acculturation, over time or before 2001. Despite the
quantity of data, we did not attempt to meta-analyse all-
cause or cause-specific estimates due to large
differences in the reporting of outcomes across studies.
Heterogeneity was high across analyses in this study, and
our ability to explore this was limited by the scarcity of
data on country of origin and migrant subgroup. In
particular, all-cause mortality estimates for refugees were
provided in only two studies.®® Previous studies of
refugees in humanitarian settings have reported that
refugees have excess mortality during and immediately
after displacement, but that mortality decreases to levels
comparable with the general populations in the months to
years afterwards when an effective humanitarian response
is in place;® however, we were unable to examine this
further in our meta-analyses because data were scarce.
Our study also highlights the limited availability of data on
mortality in refugees, asylum seekers, and undocumented
migrants who originate in and move to low-income and
middle-income countries. This is an important limitation
of the existing evidence base considering that most of the
world’s refugees reside in other low-income and middle-
income countries close to countries of conflict. We did not
include grey literature in our review because the aim was
to report on the published evidence base; therefore, data
from unpublished registries, local clinics, camps or transit
centres are not included, and migrants in transit,
thousands of whom die during hazardous journeys, were
not included. Our meta-analysis included studies
published between January, 2001, and March, 2017 We
updated our search from March 31, 2017, to Sept 3, 2018,
which yielded ten additional papers®®* that met our
inclusion criteria that had been published since the
original search. Of these ten studies, nine were done in
high-income countries (two from the same dataset in
Belgium), and were focused on international migrants
with no disaggregation by subgroup. No studies presented
new SMR data eligible for inclusion in our meta-analyses.
One study done in Chad® found that absolute mortality in
refugees from the Central African Republic was high
before and during migration compared with when
individuals were settled in refugee camps, but no general
comparator population analysis was included.

Our review provides evidence of the mortality
advantage of migrants, but this must not be used as a
justification for further restricting access to health care
for migrant groups, which is an increasing issue in
many countries.”” Health-care needs in migrants vary
substantially, as shown by the heterogeneity in our
estimates. Morbidity in migrants was not assessed by
our study and might be higher in migrant groups,
particularly in those who are more marginalised or of
lower socioeconomic status. Additionally, we identified
areas of higher need including infectious diseases. This
is consistent with previous research in low-incidence
infectious disease settings in high-income countries.
The increased infectious disease mortality is likely to be
a result of incidence in the country of origin and not
transmission during or after migration, which has been
shown to be low in many high-income settings.**' The
increased relative risk of mortality due to infectious
disease reflects incidence of these diseases in the
countries of origin and when measured in absolute
terms is likely to be small. However, the relative increase
in death due to HIV, tuberculosis, and viral hepatitis
provides evidence for the need to ensure migrants from
high-incidence countries have access to high quality
treatment and health care, including an affirmative
approach to improving linkage to care to reduce risk of
death. Further research should examine how health
services can reduce mortality and how increasingly
restrictive health services in high-income migrant host
countries® might contribute to delays in accessing care
and completing treatment, leading to poorer and more
costly health outcomes.”” Therefore, policy makers
should aim to develop policies that reflect the varying
background nature of this risk in relation to country of
origin to ensure appropriate targeting. Summary
estimates from our study should be considered in the
context of local epidemiology and wherever possible
supplemented with local country and migrant group
specific estimates to inform local and national screening
policies. Infectious disease screening programmes
must ensure they are not used to discriminate against,
marginalise, or stigmatise migrants, and should only be
done when there is evidence of health benefits to
migrants.”®

Our finding of raised external causes of mortality is
particularly concerning. Evidence of increased relative
mortality due to assaults was consistent across several
studies in high-income countries, and was driven by
mortality estimates for homicide. The implementation of
effective interventions in this area will have the benefit of
reducing mortality in both migrant and non-migrant
populations, and therefore improve the health of the
public generally. In addition to these policies, public
health efforts to tackle the health threats of racism and
xenophobia might reduce assaults on migrants.*

The scarcity of analyses by migrant subgroup
highlights the need for further research and improved
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reporting in underrepresented migrant groups. These
limitations require more robust and consistent data
collection and reporting in migrant health research, as
called for by the Global Compact for Safe, Orderly and
Regular Migration,” to strengthen the evidence base on
migration and health.®% Data collection on migrants
must be supported by a strong information governance,
data sharing framework that ensures the appropriate
and sensitive use of such data, and prevents its
misuse—for example, for immigration enforcement
purposes.®® Our study also highlights geographical
regions with little migration data, particularly for
migrants to and from countries in the Middle East and
north Africa, representing an important gap in the
global literature. Further research should investigate
mortality patterns in migrant labour populations in the
Middle East and north Africa, for which good records
are likely to exist, and for displaced populations as a
result of the conflicts in Syria, Iraq, and Yemen. Studies
done in low-income and middle-income settings were
particularly scarce and concerted efforts to address this
deficit are needed.

Our systematic review and meta-analysis is a robust
and comprehensive examination of the evidence base
on mortality patterns in international migrants. We
found that many international migrants in high-income
settings had a mortality advantage compared with the
general population. We provide further evidence for
the positive health benefit that migrants bring to
destination countries. Ensuring equitable access to high
quality health care globally is crucial, regardless of
migrant status, and is essential to facilitate, rather than
restrict, entitlement to care for all. Our findings
challenge popular misconceptions that migrants in
high-income settings are unhealthy and a burden to
host societies. Instead, the findings represent an
opportunity to reframe the public discourse from one
that is dominated by poorly evidenced concerns about
the risks associated with migration and health, to one
that is evidence-based and overwhelmingly supports the
benefits migrants provide to high-income countries.
Contributors
RWA proposed the hypothesis and idea for the systematic review with all
authors contributing to its development and the analysis plan. RWA and
LBN did the literature search. RWA, SB, ALB, LBN, and PP reviewed
studies for inclusion. RWA, SB, ALB, LBN, PP, and RB performed the
data extraction and checking. RWA performed all meta-analyses and

RWA and LBN wrote the first draft of the manuscript. All authors
reviewed and interpreted the results and edited the manuscript.

Declaration of interests

RWA and IA received consultancy fees from Doctors of the World,
outside the submitted work. LBN, SH, and JSF have collaborated on
research projects with Doctors of the World UK, which includes research
commissioned by the Equality and Human Rights Commission on
barriers and enablers to care for asylum seekers and refused asylum
seekers in the UK. All other authors declare no competing interests.

Acknowledgments
RWA is supported by a Wellcome Trust Clinical Research Career
Development Fellowship (206602/Z/17/Z). SB is supported by a

National Institute for Health Research (NIHR) research methods
fellowship. JJM acknowledges receiving additional support from the
Alliance for Health Policy and Systems Research (HQHSR1206660),
Department for International Development, Medical Research Council,
and Wellcome Global Health Trials (MR/M007405/1), Fogarty
International Center (R21TW009982, D71TW010877), Grand Challenges
Canada (0335-04), International Development Research Centre Canada
(106887, 108167), Inter-American Institute for Global Change Research
(IAI CRN3036), the Medical Research Council (MR/P008984/1,
MR/P024408/1, MR/P02386X/1), the National Cancer Institute
(1P20CA217231), the National Heart, Lung and Blood Institute
(HHSN268200900033C, 5SU01HL114180, 1TUM1HL134590), the National
Institute of Mental Health (1U19MH098780), Swiss National Science
Foundation (40P740-160366), the Wellcome Trust (074833/Z/04/Z,
205177/Z/16/Z), and the World Diabetes Foundation (WDF15-1224).
LBN, SH, and JSF receive funding from the UK National Institute for
Health Research Imperial Biomedical Research Centre and the
Imperial College Healthcare Charity. SH and LBN are funded by the
Wellcome Trust (209993/Z/17/Z) with coapplicants (RWA, JSF and IA)
for this work. ST acknowledges support from the University of the
Witwatersrand and the Medical Research Council, South Africa. IA was
funded by the UK NIHR (SRF-2011-04-001, NF-SI-0616-10037), UK
Medical Research Council, UK Department of Health, and the
Wellcome Trust. The views expressed are those of the authors and not
those of the Wellcome Trust, NIHR, the National Health Service
(NHS), NHS Research Scotland, the Medical Research Council, or the
Chief Scientist’s Office. We thank Helen Pineo for her help translating
articles for this analysis.

References

1 UN Department of Economic and Social Affairs. The International
Migration Report 2017 (Highlights). https://www.un.org/
development/desa/publications/international-migration-report-2017.
html (accessed July 4, 2018).

2 Razum O. Migrant mortality, healthy migrant effect. In: Kirch W,
ed. Encyclopedia of public health. Dordrecht: Springer,

2008: 932-35.

3 McKay L, Macintyre S, Ellaway A. Migration and health: a review of
the international literature. Medical Research Council Social and
Public Health Sciences Unit. 2003. www.sphsu.mrc.ac.uk/library/
occasional/OP012.pdf (accessed Nov 27, 2018).

4 Koppenaal H, Bos CA, Broer . High mortality due to infectious
diseases and unnatural causes of death among asylum seekers in
the Netherlands, 1998-1999. Ned Tijdschr Geneeskd 2003;

147: 391-95 (in Dutch).

5  Ruiz JM, Steffen P, Smith TB. Hispanic mortality paradox:

a systematic review and meta-analysis of the longitudinal literature.
Am | Public Health 2013; 103: €52-60.

6 Razum O, Zeeb H, Rohrmann S. The ‘healthy migrant effect'-not
merely a fallacy of inaccurate denominator figures. Int | Epidemiol
2000; 29: 191-92.

7 Singh GK, Siahpush M. All-cause and cause-specific mortality of
immigrants and native born in the United States. Am | Public Health
2001; 91: 392-99.

8  Muennig P, Fahs MC. Health status and hospital utilization of
recent immigrants to New York City. Prev Med 2002; 35: 225-31.
Ikram UZ, Mackenbach JP, Harding S, et al. All-cause and
cause-specific mortality of different migrant populations in Europe.
Eur J Epidemiol 2016; 31: 655-65.

10 Taleshan N, Petersen JH, Schioetz ML, Juul-Larsen HG, Norredam M.
Multimorbidity and mortality thereof, among non-western refugees
and family reunification immigrants in Denmark-a register based
cohort study. BMC Public Health 2018; 18: 844.

11 Hynes M, Sakani O, Spiegel P, Cornier N. A study of refugee
maternal mortality in 10 countries, 2008-2010.

Int Perspect Sex Reprod Health 2012; 38: 205-13.

12 Heudtlass P, Speybroeck N, Guha-Sapir D. Excess mortality in
refugees, internally displaced persons and resident populations in
complex humanitarian emergencies (1998-2012)-insights from
operational data. Confl Health 2016; 10: 15.

13 Chelwa NM, Likwa RN, Banda J. Under-five mortality among
displaced populations in Meheba refugee camp, Zambia,
2008-2014. Arch Public Health 2016; 74: 49.

www.thelancet.com Published online December 5,2018 http://dx.doi.org/10.1016/50140-6736(18)32781-8



Articles

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

Moher D, Liberati A, Tetzlaff ], Altman DG, PRISMA Group.
Preferred reporting items for systematic reviews and meta-analyses:
the PRISMA statement. PLoS Med 2009; 6: €1000097.

Aldridge RW, Story A, Hwang SW, et al. Morbidity and mortality in
homeless individuals, prisoners, sex workers, and individuals with
substance use disorders in high-income countries: a systematic
review and meta-analysis. Lancet 2018; 391: 241-50.

Wells GA, Shea B, O’Connell D, et al. The Newcastle-Ottawa Scale
(NOS) for assessing the quality of nonrandomised studies in
meta-analyses. Ottawa: Ottawa Hospital Research Institute.

http:/ /www.ohri.ca/programs/clinical_epidemiology/oxford.asp
(accessed March 1, 2018).

Verropoulou G, Tsimbos C. Mortality by cause of death among
immigrants and natives in a south European country: the case of
Greece, 2011. ] Immigr Minor Health 2016; 18: 337—44.

Iwasaki M, Mameri CP, Hamada GS, Tsugane S. Secular trends in
cancer mortality among Japanese immigrants in the state of

Sao Paulo, Brazil, 1979-2001. Eur ] Cancer Prev 2008; 17: 1-8.
DesMeules M, Gold ], McDermott S, et al. Disparities in
mortality patterns among Canadian immigrants and refugees,
1980-1998: results of a national cohort study. J Immigr Health
2005; 7: 221-32.

DesMeules M, Gold ], Kazanjian A, et al. New approaches to
immigrant health assessment. Can J Public Health 2004; 95: 122-26.
Ronellenfitsch U, Kyobutungi C, Becher H, Razum O. All-cause and
cardiovascular mortality among ethnic German immigrants from
the former Soviet Union: a cohort study. BMC Public Health 2006;
6: 16.

Eschbach K, Stimpson JP, Kuo Y-F, Goodwin JS. Mortality of
foreign-born and US-born Hispanic adults at younger ages:

a reexamination of recent patterns. Am J Public Health 2007;
97:1297-304.

Fischbacher CM, Steiner M, Bhopal R, et al. Variations in all cause
and cardiovascular mortality by country of birth in Scotland,
1997-2003. Scott Med ] 2007; 52: 5-10.

Ott JJ, Paltiel AM, Winkler V, Becher H. Chronic disease mortality
associated with infectious agents: a comparative cohort study of
migrants from the former Soviet Union in Israel and Germany.
BMC Public Health 2008; 8: 110.

Ott JJ, Paltiel AM, Becher H. Noncommunicable disease mortality
and life expectancy in immigrants to Israel from the former

Soviet Union: country of origin compared with host country.

Bull World Health Organ 2009; 87: 20-29.

van Oostrum IEA, Goosen S, Uitenbroek DG, Koppenaal H,
Stronks K. Mortality and causes of death among asylum seekers in
the Netherlands, 2002-2005. ] Epidemiol Community Health 2011;
65: 376-83.

Makarova N, Brand T, Brunings-Kuppe C, Pohlabeln H, Luttmann S.
Comparative analysis of premature mortality among urban
immigrants in Bremen, Germany: a retrospective register-based
linkage study. BMJ Open 2016; 6: €007875.

Kaucher S, Leier V, Deckert A, et al. Time trends of cause-specific
mortality among resettlers in Germany, 1990 through 2009.

Eur ] Epidemiol 2017; 32: 289-98.

Deckert A, Winkler V, Meisinger C, Heier M, Becher H. Suicide and
external mortality pattern in a cohort of migrants from the former
Soviet Union to Germany. J Psychiatr Res 2015; 63: 36-42.

Hammar N, Kaprio J, Hagstrom U, Alfredsson L, Koskenvuo M,
Hammar T. Migration and mortality: a 20 year follow up of Finnish
twin pairs with migrant co-twins in Sweden.

J Epidemiol Community Health 2002; 56: 362-66.

Wild SH, Fischbacher C, Brock A, Griffiths C, Bhopal R.
Mortality from all causes and circulatory disease by country of
birth in England and Wales 2001-2003. J Public Health 2007;

29: 191-98.

Westerling R, Rosen M. ‘Avoidable’ mortality among immigrants in
Sweden. Eur ] Public Health 2002; 12: 279-86.

Herring AA, Bonilla-Carrion RE, Borland RM, Hill KH. Differential
mortality patterns between Nicaraguan immigrants and native-born
residents of Costa Rica. J Immigr Minor Health 2010; 12: 33—42.
International Labour Office. ILO global estimates on migrant
workers. Results and methodology. 2015. https://www.ilo.org/
wemsp5/groups /public/---dgreports/---dcomm/documents/
publication/wcms_436343.pdf (accessed Jan 20, 2018).

35

36

37

38

39

41

42

45

46

47

48

49

50

51

52

53

54

55

56

57

58

ICEF Monitor. The state of international student mobility in 2015.
http://monitor.icef.com/2015/11/the-state-of-international-student-
mobility-in-2015/ (accessed Oct 11, 2018).

Aldridge RWM, Jakubowski B, Pereira L, Fille F, Noret I. Falling
through the cracks: the failure of universal healthcare coverage in
Europe. London: European Network to Reduce Vulnerabilities in
Health, 2017

Saadi A, McKee M. Hospitals as places of sanctuary. BMJ 2018;
361: k2178.

KhosraviNik M. The representation of refugees, asylum seekers and
immigrants in British newspapers: a critical discourse analysis. JLP
2010; 9: 1-28.

Lassetter JH, Callister LC. The impact of migration on the health of
voluntary migrants in western societies: a review of the literature.
J Transcult Nurs 2008; 20: 93-104.

Lu Y. Test of the ‘healthy migrant hypothesis” a longitudinal analysis
of health selectivity of internal migration in Indonesia. Soc Sci Med
2008; 67: 1331-39.

Rubalcava LN, Teruel GM, Thomas D, Goldman N. The healthy
migrant effect: new findings from the Mexican Family Life Survey.
Am ] Public Health 2008; 98: 78-84.

Abraido-Lanza AF, Dohrenwend BP, Ng-Mak DS, Turner JB.

The Latino mortality paradox: a test of the ‘salmon bias’ and
healthy migrant hypotheses. Am J Public Health 1999; 89: 1543—48.
Turra CM, Elo IT. The impact of salmon bias on the Hispanic
mortality advantage: new evidence from social security data.

Popul Res Policy Rev 2008; 27: 515-30.

Palloni A, Arias E. Paradox lost: explaining the Hispanic adult
mortality advantage. Demography 2004; 41: 385-415.

Weitoft GR, Gullberg A, Hjern A, Rosén M. Mortality statistics in
immigrant research: method for adjusting underestimation of
mortality. Int ] Epidemiol 1999; 28: 756—63.

Wallace M, Kulu H. Low immigrant mortality in England and
Wales: a data artefact? Soc Sci Med 2014; 120: 100-09.

Wallace M, Kulu H. Mortality among immigrants in England and
Wales by major causes of death, 1971-2012: A longitudinal analysis
of register-based data. Soc Sci Med 2015; 147: 209-21.

Toole MJ, Waldman R]. An analysis of mortality trends among
refugee populations in Somalia, Sudan, and Thailand.

Bull World Health Organ 1988; 66: 23747,

Coldiron ME, Roederer T, Llosa AE, et al. Retrospective mortality
among refugees from the Central African Republic arriving in
Chad, 2014. Confl Health 2017; 11: 7.

Khan AM, Urquia M, Kornas K, et al. Socioeconomic gradients in
all-cause, premature and avoidable mortality among immigrants
and long-term residents using linked death records in Ontario,
Canada. | Epidemiol Community Health 2017; 71: 625-32.
Honkaniemi H, Bacchus-Hertzman J, Fritzell ], Rostila M. Mortality
by country of birth in the Nordic countries—a systematic review of
the literature. BMC Public Health 2017; 17: 511.

Juarez SP, Drefahl S, Dunlavy A, Rostila M. All-cause mortality, age
at arrival, and duration of residence among adult migrants in
Sweden: a population-based longitudinal study. SSM Popul Health
2018; 6: 16-25.

Rodriguez F, Hastings KG, Hu J, et al. Nativity status and
cardiovascular disease mortality among Hispanic adults.

J Am Heart Assoc 2017; 6: €007207.

Pinheiro PS, Callahan KE, Stern MC, de Vries E. Migration from
Mexico to the United States: a high-speed cancer transition.

Int ] Cancer 2018; 142: 477-88.

Bauwelinck M, Deboosere P, Willaert D, Vandenheede H.

Suicide mortality in Belgium at the beginning of the 21st century:
differences according to migrant background. Eur J Public Health
2017; 27: 111-16.

Feingold D, Goldberger N, Haklai Z, Lev-Ran S. Fatal overdoses of
opioids in Israel 2005-2014. Eur Addict Res 2018; 23: 276-83.
Jervelund SS, Malik S, Ahlmark N, Villadsen SF, Nielsen A, Vitus K.
Morbidity, self-perceived health and mortality among non-western
immigrants and their descendants in Denmark in a life phase
perspective. | Immigr Minor Health 2017; 19: 448-76.

Hemelrijck WMJV, Valk HAGD, Vandenheede H. Cancer mortality
by migrant background in Belgium during the 2000s: patterns and
social determinants. Cancer Treat Res Commun 2017; 12: 19-24.

www.thelancet.com Published online December 5,2018 http://dx.doi.org/10.1016/50140-6736(18)32781-8 13



Articles

14

59

60

61

62

63

Aldridge RW, Zenner D, White PJ, et al. Tuberculosis in migrants
moving from high-incidence to low-incidence countries:

a population-based cohort study of 519955 migrants screened
before entry to England, Wales, and Northern Ireland. Lancet 2016;
388: 2510-18.

European Centre for Disease Prevention and Control. Migrant
health: HIV testing and counselling in migrant populations and
ethnic minorities in EU/EEA/EFTA Member States. Stockholm:
ECDC, 2011. https://ecdc.europa.eu/sites/portal/files/media/en/
publications/Publications/1108_TER_HIV_in_migrants.pdf
(accessed Nov 25, 2018).

Hamers FF, Downs AM. The changing face of the HIV epidemic in
western Europe: what are the implications for public health
policies? Lancet 2004; 364: 83-94.

Hargreaves S, Nellums L, Friedland JS, Goldberg J, Murwill P,
Jones L. Extending migrant charging into emergency services.
BM] 2016; 352: i685.

Aldridge R, Zenner D, White P, Williamson E, Abubakar I,
Hayward A. Pre-entry screening of tuberculosis in migrants to the
UK: a population-based cohort study. Lancet 2016; 387: S11.

64

65

66

67

68

Muscat NA, Paget DZ, McKee M. Public health must confront
racism and xenophobia. Lancet 2017; 390: 931.

United Nations. Global compact for migration. 2018. https://
refugeesmigrants.un.org/migration-compact (accessed Nov 25, 2018).
The Academy of Medical Sciences. Publication of ‘Forced migrant
health: priorities for health research’ roundtable report. 2016.
https://acmedsci.ac.uk/more/news/publication-of-forced-migrant-
health-priorities-for-health-research-roundtable-report (accessed
Feb 16, 2018).

Mackenbach JP. Migrant health: new challenges for European
public health research. Eur J Public Health 2006; 16: 345.
Hargreaves S, Nellums L, Friedland JS, Goldberg J, Murwill P,
Jones L. Extending migrant charging into emergency services.
BM] 2016; 352: i685.

www.thelancet.com Published online December 5,2018 http://dx.doi.org/10.1016/50140-6736(18)32781-8



	Global patterns of mortality in international migrants:
a systematic review and meta-analysis
	Introduction
	Methods
	Search strategy and selection criteria
	Data analysis
	Role of the funding source

	Results
	Discussion
	Acknowledgments
	References


