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ABSTRACT

Background Germany has become an important
immigration country and health services need to adopt to
meet the needs of an increasingly multicultural population.
For public health planning, it is essential to understand the
aetiology of health problems among migrant populations.
The main objective was to systematically identify, evaluate
and synthesise population-based studies that investigated
exposure—outcome relationships among migrant groups in
Germany.

Methods In November 2019, we searched PubMed

and LIVIVO, and updated this search in November 2020,
to identify peer-reviewed publications that fulfilled our
eligibility criteria: English or German language; study

on disease aetiology among major migrant groups

in Germany, according to the latest microcensus;
publication date from inception to 01 November 2020 and
observational or experimental study designs. For quality
appraisal, we used the Critical Appraisal Skills Programme
checklists. Outcomes under investigation were categorised
according to the WHO major disease groups, and their
associations with risk factors were synthesised as a heat
map.

Results Out of 2407 articles retrieved, we included 68
publications with a total number of 864 518 participants.
These publications reported on cross-sectional data
(n=56), cohort studies (n=11) and one intervention study.
The population groups most frequently studied were from
the Middle East (n=28), Turkey (n=24), sub-Saharan Africa
(n=24), Eastern Europe (n=15) and the former Soviet
Union (n=11). The outcomes under study were population
group specific. There were consistent associations of
demographic and socioeconomic factors with ill health
among migrants in Germany.

Discussion In this systematic review, we observed

low risk of bias in two-thirds of the studies. There is an
increasing body of evidence for aetiological research

on migrants’ health in Germany. Still, the directions of
associations between a wide range of risk factors and
major disease groups seem only partially understood.
PROSPERO registration number CRD42018085074.

INTRODUCTION

Migration has shaped society, culture and
economy in Germany.' Migrants in Europe
consist of various groups of people, including
migrants in regular and irregular situations,
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= Comprehensive and transparent synthesis of aetio-
logical migrant health research in Germany through
using a preregistered protocol, and independent au-
thors extracted and synthesized the data.

= Limited to major migrant groups in Germany and
based on heterogenous populations and recruit-
ment strategies, complicating the comparability of
findings.

= Conduct of meta-analysis and assessment of pub-
lication bias were not feasible due to heterogenous
exposure-effect measures.

trafficked persons, asylum seekers, refugees
and displaced persons and returnees.” > For
this study, we used the broad term ‘migrant’
to refer to any person who is moving or
has moved across an international border
away from his/her usual place of residence,
regardless of the person’s legal status, dura-
tion of stay, the drivers of the movement and
whether the movementis forced or Voluntary,4
and the term ‘refugee’ for someone who has
taken safety in another country because of
persecution, war or violence. A refugee has a
well-founded fear of persecution for reasons
of race, religion, nationality, political opinion
or membership in a particular social group.”
After the establishment of the German
national territory in 1871, millions of people
migrated to Germany, mainly from Poland,
Russia, Turkey, Italy, Greece, The Nether-
lands, Belgium and countries in the Middle
East. The migration drivers were multifacto-
rial and encompassed work, education, family
reunification, refuge, asylum seeking and
resettlement. In 2019, 21.2million people
living in Germany were immigrants or their
descendants, representing 26% of the popu-
lation.” Migrants are likely to experience
biological, physical, behavioural and social
challenges, which potentially determine their
health status. Thus, migrant health addresses
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the state of physical, mental and social well-being of
migrants and mobile population.®

Migration itself is considered a social determinant
of health.” Indeed, migrants in high-income countries
have, on average, lower mortality than the autochtho-
nous populations, yet certain migrant subgroups may
exhibit increased morbidity for some health conditions.®
While discrimination, gender inequalities and exclu-
sion from health and social services repeatedly emerge
as negative health influences for migrants,® differences
in the frequency and severity of ill health conditions
between migrants and autochthonous populations are
still discernible after adjustment for social factors.” In
order to inform health policy-makers, we require a better
understanding of the relevance of both, social and other
health determinants, among migrants living in Germany.
For this purpose, we refer to aetiological population-
based studies (observational and experimental), which
explore the risk factors and their manner of association
with health outcomes to understand possible causal path-
ways. This encompasses epidemiological studies that ask
the questions about exposure—outcome relationships. Up
to now, the wealth of scientific literature about aetiolog-
ical research on migrants’ health in Germany remains to
be assessed and synthesised.

Therefore, this systematic literature review (SLR)
aimed to systematically identify, evaluate and synthesise
population-based studies focusing on exposure—outcome
relationships among migrant groups in Germany. The
specific objectives were to (1) map the existing evidence
on aetiological migrant health research in Germany;
(2) identify research foci and synthesise the evidence
about disease aetiology; and (3) inform future research
directions.

METHODS

We conducted this SLR according to the Preferred
Reporting Items for Systematic Reviews and Meta-Analysis
guidelines."’ The protocol of this SLR has been registered
with PROSPERO International prospective register of
systematic reviews.

Inclusion and exclusion criteria

We searched peerreviewed publications that have
covered studies about questions on the aetiology of
migrants’ health in Germany. Specifically, we included
observational or experimental studies that reported
associations between risk factors and health outcomes,
defined according to the WHO International Classifica-
tion of Diseases. Studies with less than 100 participants
were excluded to ensure reasonable statistical power
for risk factor-disease associations in heterogenous
studies, and to avoid selection bias within the individual
studies.!! 12 Also, review articles, studies that took place
outside Germany, prevalence studies and studies without
an exposure—outcome assessment were excluded. We
placed no restrictions on geographic location within

Germany, gender distribution or age range of the study
participants. Articles published in German or English and
that were available as full texts were eligible. The specific
eligibility criteria are presented according to the popula-
tion, intervention, comparator, outcome and study design
(PICOS) " approach in online supplemental table S1.

Literature search and selection

Two electronic databases for peer-reviewed scientific publi-
cations were accessed. An initial search was conducted
on 21 November 2019 in LIVIVO (an interdisciplinary
search engine for life sciences) and in PubMed (an inter-
national search engine for peerreviewed biomedical
literature) and was last updated on 30 November 2020 to
check for new publications. Articles that were published
between inception and 01 November 2020 were eligible.
For full texts that were not available, we contacted the
authors via email to request for the full texts. Addition-
ally, we screened the reference lists of included articles to
identify further relevant literature.

Search elements included subject relevant MeSH terms
as well as keywords that were linked in the search field
using Boolean Operators (AND, OR NOT). The search
strategy included the PICOS components, as outlined in
online supplemental table S2. The exact search strings are
presented in online supplemental table S2. All retrieved
articles were imported into the reference management
software Endnote (V.X9.3.3, Clarivate Analytics, US).

Study selection progressed according to the prespeci-
fied eligibility criteria in three phases: paper identifica-
tion, title and abstract screening, and full-text screening.
Four authors screened and selected the articles for inclu-
sion. Disagreements between authors were resolved on
a consensus basis or through consultation with a fifth
author (OR).

Quality appraisal

We used the Critical Appraisal Skills Programme (CASP)
checklists to assess the overall quality of the studies
included. These checklists contain questions about the
logical meaning of epidemiological studies in three broad
domains: validity, magnitude and precision, and local
applicability of the results."*'® Therefore, the checklists
guide the assessment of information bias and selection
bias in each study. For analytical cross-sectional studies,
we used the CASP checklist for case—control studies.'* The
remaining articles were assessed using CASP checklists
for cohort studies'® or for randomised controlled trials
(RCTs)."” We adopted the traffic light system for grading:
green indicates low risk of bias, red denotes high risk of
bias and orange defines unknown risk of bias. None of
the articles were excluded because of their quality. Due
to the anticipated heterogenous outcomes and effect
measures, we could not create Funnel plots or calculate
Egger’s tests to determine publication bias. Alternatively,
we plotted the log-transformed sample size of each study
against the year of publication to identify any dominance
of larger studies.
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Data extraction and synthesis of findings

We extracted the data of the included articles, comprising
author name, year of publication, study design, country
of origin, study location, definition of ‘migrant status’,
number of study participants, age range, male gender (%),
study objectives, assessments and definitions of exposures
and outcomes, assessment of socioeconomic variables,
method of statistical analysis, accounting for potential
confounders and the exposure—disease associations.

The outcomes assessed in individual studies were classi-
fied according to the WHO major disease groups”: class
I—communicable, maternal, perinatal and nutritional
conditions, class II—non-communicable diseases,and
class III—injuries. An additional group comprised health
behaviours, such as smoking, healthcare utilisation and
sleep. Exposures were categorised into logical thematic
groups. For instance, socioeconomic factors included
educational level, occupational situation and measures
of wealth and income, while migration-related factors
comprised length of stay, migration generation, German
language skills and legal residence status. Exposure—
outcome associations were categorised into (+) positive
relationships, when increased exposure to the risk factor
was associated with increased odds, risk or prevalence of
the outcome; (-) negative relationships, when increased
exposure to the risk factor was associated with decreased
odds, risk or prevalence of the outcome; and (0) null
findings, when increased exposure to the risk factor was
associated with neither increased nor decreased odds,
risk or prevalence of the outcome. We synthesised the
observed associations between prevailing risk factors and
major disease groups as a heat map, presenting positive
associations in red, null associations in white and negative
associations in blue.

Patient and public involvement statement
This is not applicable to this systematic review study.

RESULTS

Overview of study selection

The initial literature search in PubMed and LIVIVO
yielded 2407 articles in total. After removal of dupli-
cates and screening of titles and abstracts, we included
187 articles in the full-text screening. From these, we
finally included 59 articles into the synthesis of results.
We excluded articles for the following reasons: the
occurrence of disease was compared between migrants
and non-migrants; the studies were not conducted on
migrant populations in Germany; the publications were
not covering epidemiological research. In addition, we
included nine articles that were identified from the refer-
ence lists of included publications, yielding a final total
of 68 publications (figure 1). All articles were published
between 1988 and November 2020. With regard to study
design, the majority of articles presented data from cross-
sectional studies (54/68), followed by eleven cohort
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Figure 1 Flow chart of included articles.

studies, one intervention study,18 one nested case—control
study'’ and one ecological study.*’

Characteristics of studies

The 68 articles included in this systematic review reported
on b5 population-based studies with a total of 864518
participants. The metadata of the publications are
presented in online supplemental table S3. The number
of participants in the individual studies ranged from 116
to 441199, with a median sample size of 861 participants.
Overall, 12 articles focused on children (<18 years), 44
articles presented data about adults (=18 years) and 12
articles combined results of children and adults. Most
articles (59/68) included female and male participants.
However, there were eight publications that addressed
only women (online supplemental table S3), and one
publication focused on men only.21 In six articles, the
authors did not clarify how they defined migrant status.
This occurred mainly in articles published between 1988
and 2008. In 11 articles, migration status was defined
according to country of birth, while parental country of
birth (either parent) was the definition criterion in 17
articles. A combination of both criteria (foreign place of
birth and parents born abroad) were used in 15 publica-
tions. Being registered in a refugee camp or reception
centre served to define migrant status in 11 articles, while
citizenship (outside Germany) was used in 4 articles. In
three articles, name-based algorithms were applied to
register data for the identification of persons with migra-
tion background.22_24

Quality appraisal

Except for the intervention study by Arendt and Karadas,'®
all findings of the quality assessment according to the
CASP checklists are presented in online supplemental
table S4 and are summarised in online supplemental
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figure S1. The intervention study'® showed no substantial
risk of bias in the CASP RCT checklist. Only blinding of
the study personnel for the intervention group was lacking
due to the nature of the intervention itself: ethnically
discordant versus ethnically concordant physician treat-
ment.'® In general, articles that were published before
2015 showed lower quality than more recent publications.
This was mainly seen for impaired internal validity. For
instance, there was a lack of precision measures for the
effect estimates, such as CIs or SEs, in 26 out of 56 cross-
sectional studies, and in 1 out of the 11 cohort studies.
Also, potential confounding was not addressed in the anal-
yses of one-third of the crosssectional studies (16/56).
With regard to external validity and thus, generalisability
of the findings, seven cross-sectional studies showed high
risk of selection bias due to false or unclear choice of the
comparator group.”™!

To approximate the assessment of publication bias,
we log-transformed the y-axis, reflecting the number of
participants of each study and plotted it by year of publi-
cation (online supplemental figure S2). Two studies had
exceptionally large sample sizes (>100000 participants):
Reime et al (N=441199)" andSpallek et al (N=140249).*
Generally, the sample sizes continuously increased over
the years, and larger studies (>10000 participants) were
less common than smaller ones (<10000 participants).
This indicated low risk of publication bias.

Geographical origins, dominating risk factors and prevailing
health outcomes

The distribution of geographic origin and outcomes
under study are presented in figure 2. This Sankey chart
illustrates that the majority of studies investigated risk
factor—disease associations among individuals from the

I:I Mediterranean

Figure 2 Sankey chart for the main regions of origin and major disease groups under study.

Middle East, followed by Turkey and sub-Saharan Africa
(SSA), Eastern Europe, Russia/former Soviet Union and
the Mediterranean region. The major health outcomes
according to the WHO classification were class II (Non-
communicable diseases (NCDs), followed by class I
(communicable, maternal, perinatal and nutritional
conditions) and health behaviours. Figure 2 also shows
that health outcomes under study were distinct between
population groups. For instance, more than half of the
studies among Turkish background, African descent
and Middle East origin populations focused on class II
outcomes. While for SSA migrants, NCDs under study
mainly comprised cardiometabolic diseases, the focus
among Turkish background and Middle East origin popu-
lations was on mental health conditions. Similarly, mental
health predominated as the outcome in studies among
individuals from Eastern Europe. Figure 3 depicts the
predominating exposure—outcome relationships under
study. The majority of studies assessed demographic,
socioeconomic and migration-related factors as expo-
sures, while mental health conditions predominated as
outcomes. Migration-related aspects comprised compari-
sons between different migrant groups (14/68), length of
stay in Germany (7/68), German language skills (5/68),
legal status of residence (4/68) and migration gener-
ation (4/68). The dominating outcome in relation to
migration-related factors were mental health and lifestyle
factors (figure 2). Socioeconomic variables referred to
educational level (13/68), occupational class (8/68) and
some measure of affluence (eg, income, wealth score,
deprivation score) (8/68). These studies investigated the
role of socioeconomic background for maternal and child
health, adiposity, cardiometabolic diseases and lifestyle

Mon-communicable diseases

Communicable disease maternal,neonatal and nutritional diseass

Heazlth Behaviour
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Figure 3 Sankey chart for exposures and health outcomes
under study.

factors (figure 3). Other prominent risk factor—disease
combinations included the role of clinical and biological
factors for cardiometabolic diseases and the link between
perceived discrimination and mental health.

Synthesis of risk factors for ill health among migrants in
Germany

The meta-synthesis of the risk factor—disease associations
is presented as a heat map in table 1. Demographic risk
factors had overall consistent and strong associations.
Increasing age among migrants was associated with
higher risk of communicable disease, including tubercu-
losis™ and helicobacter pylori seroprevalence®; maternal
and child health conditions,?’5 including risk of caesarean
section,36 near miss®’ and stillbirth®: cardiometabolic
conditions, comprising cardiovascular risk,” meta-
bolic syndrome* and impaired glucose metabolism™' **;
and mental health conditions, including psychosocial
distress,” post-traumatic stress syndrome,** depression* *°
and anxiety."” These associations of increasing age with
other NCDs were also discernible for oral health® but
not for cancer survival,49 and were less clear-cut for
adverse health behaviours.” * Overall, women appeared
to present with a more favourable health profile than
men, with the exception of a female preponderance for
adiposity,” as well as depression and perceived stress in
some but not all studies.* ***

In addition, socioeconomic risk factors were promi-
nent exposures in the articles included. While higher
educational level was not associated with communicable
diseases, there were clear protective associations of higher
educational level on the occurrence of NCDs, including

adiposity, type 2 diabetes and mental disorders,*® *” °! %

and on health behaviours such as better uptake of psycho-
therapy’* and abstaining from smoking.”**> For occupa-
tional class, such inverse relationships were discernible
for most outcomes under study. Yet, this was less clear-cut
for cardiometabolic diseases, particularly adiposity and
type 2 diabetes.” Wealth was rarely assessed in the studies
included, and mainly with regard to health behaviour.”®
Proxy markers such as the number of people living in the
household, income or family affluence showed protec-
tive associations with healthy lifestyle.”® ®” In most of the
studies that examined migration-related factors, inverse
associations with health outcomes were observed, trans-
lating into better health status among participants with
longer stay in Germany, second-generation or third-
generation as compared with first-generation migrants,
better German language proficiency and longer permis-
sion to reside in Germany.”® ** Exceptions were seen for
cardiometabolic conditions such as adiposity and type
2 diabetes,39 and other NCDs, including ill oral health,
cancers and atopic diseases.”” Only three studies reported
on the health status and potential risk factors before
or during migration: Pachankis et al studied antigay
stigma in the home country and the receiving country
as a potential risk factor for HIV prevention®'; Bauer et
al investigated the role of premigration socioeconomic
status for perceived health status’’; and Georgiadou et
al determined the associations between the duration of
the escape journey and depression symptoms.* Large
studies among Ghanaians compared individuals in their
home country with Ghanaian adults living in Europe
(Research on Obesity and Diabetes among African
Migrants Study) but did not track the status before and
after migration.”*® Regarding clinical, biological and
lifestyle parameters as potential risk factors, these were
mainly assessed in relation to class I (communicable
disease, maternal and child health conditions) and class
1T disease groups (NCDs).%”"* The biological factors such
as (epi)genetic variation in candidate genes,” presence
of concomitant diseases’' and increased BMI were posi-
tively associated with ill health, particularly adiposity, type
2 diabetes and cardiovascular risk.’! In a few articles, asso-
ciations of concomitant diseases and adiposity with infec-
tious diseases were absent.”” ™ Lastly, for adverse health
behaviours as potential risk factors, consistent direct asso-
ciations were seen between smoking and maternal and
child health outcomes (class I), and between unhealthy
diet and cardiometabolic diseases as well as mental health
conditions (class II).

DISCUSSION

The present SLR quantified and synthesised aetiolog-
ical research for migrants’ health in Germany. This
review has three key findings. First, the design of most
studies was cross-sectional and showed improved meth-
odological quality since 2015. Second, the included
studies focused on prevailing migrant groups from a few
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specific geographic origins, under-representing Medi-
terranean Europe but overrepresenting Africa due to
one dominant study. Third, there were consistent asso-
ciations of demographic, socioeconomic and partly
migration-related factors with ill health among migrants
in Germany, while biological and lifestyle factors were
rarely assessed.

Study design and quality

Most articles presented results from cross-sectional studies
that were published between 1988 and 2020. However,
since 2015, we identified an increase in published studies
with larger sample sizes of more than 5000 participants
and with an improved methodological approach. This
time period paralleled the so-called ‘migration wave’,
characterised by the movement of 1.2million individuals
to Germany. We observed that articles published before
2015 showed lower methodological quality compared with
more recent publications. Over the years, some scholars
have critically assessed the methods used in epidemiolog-
ical research on migrants’ health in Germany and have
called for study designs with higher epidemiological
evidence, such as case—control, cohort or intervention
studies.”* ™ One of the gaps in migrant health research
is low prioritisation of global health and public health
training, unlike in the UK and the USA, where global
health education is well established.””” Another method-
ological challenge identified by the German Emigration
and Remigration Panel Study) for high-quality migrant
health research constitutes the lack of detailed informa-
tion on nationality, duration of stay and socioeconomic
status in national registries, therefore, limiting reflections
on diversity and heterogeneity in the German popula-
tion.” These factors may contribute to the observed lack
of precision with regard to the effect estimates and gener-
alisation of most of our findings.” Notably, there were only
three studies on the associations of premigration factors
with health outcomes experienced in Germany.** ®' %
One large cross-sectional studies among Ghanaian adults
investigated factors in the home country and among
Ghanaian migrants in Europe.®* However, the compar-
ison does not necessarily reflect changes, and more work
needs to be done to understand the relationship between
the sending situation and the status in the receiving
country. In addition, lack of funding may prevent from
personnel-intensive and longitudinal research designs.
In general, global health research focusing on poverty-
related and poverty-neglected diseases in Germany has
only recently gained interest. In fact, funding for these
diseases is 60 times lower than would be expected based
on the percentage rate of global burden of diseases.” This
may account for the use of understaffed, less complex
and time-efficient research designs in epidemiological
migrant health research. It is, however, important that
hypothesis-building findings from cross-sectional studies
can transition to appropriate monitoring mechanisms
and explanatory research designs.

Geographic origin and research focus

The proportions of population groups across all arti-
cles mirrored the population share of migrant groups
in Germany.”' Interestingly, study populations with
Southern/Mediterranean European background were
under-represented in the articles included, in relation to
the number of people with Italian or Greek origin living
in Germany. At the same time, articles presenting associ-
ations among African populations were over-represented
relative to the official demographic statistics.” Likely,
this dominance resulted from the inclusion of several
reports about risk factor—disease associations from one
large study among Ghanaian migrants.***® The identified
observed exposure—outcome investigations appear to be
distinct according to geographic origin of the study popu-
lation. This may reflect the health needs of individual
migrant groups. However, we cannot rule out whether
some of these research foci were investigator driven or
need driven.

In terms of subjective health, there is little evidence
for substantial differences between immigrant groups
and the autochthonous population in Germany. Our
Sankey diagram (figure 3) depicts that mental health is
the most common health outcome under study, and this
research focus is corroborated by the burden of mental
illness among migrant populations.87_92 This is also seen
among migrant populations elsewhere. For instance,
the Mexican Migration Project reported high levels of
mental stress resulting from low standard of living among
Mexican migrants in the USA.”> However, studies indi-
cate poorer mental health among immigrants compared
with non-immigrants, particularly for migrants of Turkish
origin.”® It is important to note that premigration factors
such as geographical or environmental origin may play
an important role on migrant health. Some studies
have reported that migrants may carry latent infection
from their home country on arrival as asylum seekers or
may develop mental health problems in the process of
assimilating or coping into their new environment.””
However, no such literature is available about migrants
living in Germany. In fact, it is perceived that compared
with receiving countries, the health status of countries
from which migrants originate is lower.” According to the
data of the Federal Statistical Office of Germany, migrants
have 7.1 times higher risks for chronic and infectious
diseases than the autochthonous population.”® Contrary
to our results, a comparative cohort study among black
immigrants and US born black adults reported a more
favourable health profile among black immigrants than
among African Americans. The study further reported
better self-reported health among black immigrants on
arrival than US born blacks.” This phenomenon has been
termed ‘healthy migrant effect’; this is either explained
by cultural buffering in which the cultural practices of
migrants influence healthy lifestyle or selective migration,
speculating that only healthy migrants travel.”

And in terms of differences in health status among
migrant groups, it is important to understand that
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exposures during migration and post migration continue
to affect the health status of migrants. For example, expe-
riences among migrants from neighbouring countries,
who travel short distances by train to cross the borders to
Germany, differ substantially from those of conflict zones
who travelled several months under life-threatening
conditions before they had arrived in Germany.” The
importance of these differential exposures has recently
been addressed in migrant health research® °' % %
however, more research is needed to better understand
these relationships.”

Risk factors for ill health

This SLR revealed demographic and socioeconomic
factors to be the strongest and most consistent risk factors
for migrant health in Germany. Migration-related aspects,
biological factors and health behaviour were under-
represented in previous aetiological migrant health
research in Germany.

Generally, as age increases, issues related to risks of
chronic diseases and multimorbidity also increase. Our
findings partly align with studies that have associated
susceptibility to mental health with older age and female
gender among migrants in other parts of Europe.'” !
Still, earlier studies have reported that the advantage of
the healthy migrant effect will decrease drastically with
older age.'” Another study reported that migrant females
are mostly confronted by complicated patterns of health
problems associated with social deprivation and tradi-
tional cultural values, which may conflict with the host
nation’s norms, and thus, results in inferior self-esteem
and ambiguity of feelings.'” In this SLR, the ability to iden-
tify sociocultural risk factors among ageing migrants was
limited to three studies, focusing on perceived discrimi-
nation.'” ' It is therefore important that more robust
research is done to address the importance of traditions
and norms for health among ageing migrants.'’!

Just as for migrants in Europe, higher socioeconomic
status showed protective associations with most of the
health outcomes also among migrants in Germany,
except for cardiometabolic health.” ' This may be
attributed to the strong involvement of lifestyle in the
aetiology of cardiometabolic diseases, which is linked to
socioeconomic factors. In fact, affluence makes junk food
and physical inactivity affordable, but unhealthy lifestyles
spread to lower socioeconomic classes when overall living
standards improve.'” In the average population, lower
socioeconomic status is associated with adverse health
outcomes, and migrant groups often belong to this popu-
lation group and bear the corresponding health conse-
quences.79 This is partly attributed to language difficulties
and conflicting perceptions of work or immigration poli-
cies that restrict access to the labour market.” In line with
our findings, low socioeconomic status has been associ-
ated with chronic stress, cardiovascular disease and higher
rates of morbidity and mortality among migrants.'”®

Lifestyle activities such as alcohol consumption and
smoking do not substantially differ between population

groups with and without migration background,'"” except
that woman are considerably less likely to smoke or drink
alcohol as compared with the autochthonous population.
Hence, positive associations of smoking and unhealthy
diet with maternal and child health conditions and with
cardiometabolic diseases among migrants may be a mani-
festation of adopted lifestyle patterns such as increased
intake of westernised diet, physical inactivity and the
adoption of tobacco smoking among migrant women
in the host country.'” '® Our findings are in line with
the universal observation that unhealthy lifestyles are
strong risk factors for obesity and many NCDs.'"” Interest-
ingly, general obesity is not a strong risk factor for NCDs
among some migrant groups, and unhealthy diets do not
fully explain the observed occurrence of obesity. Early-
life insults have been proposed as an alternative expla-
nation, particularly for first-generation migrants, who
were born in low-income and middle-income countries
with different environmental and nutritional exposures
during foetal development and early childhood.'"

Migration-related factors have been associated with
chronic stress, which can trigger the central nervous
system and thus increase the risk of cardiovascular
diseases among migrants.”® In our study, longer stay in
Germany and good language proficiency were associ-
ated with better healthcare utilisation but not all health
outcomes."" '"? In line with our findings, a recent meta-
analysis of studies across Western societies showed that the
health status of migrant groups converges to the health
status of autochthonous populations when migrants have
a permanent residence permit or longer length of stay.'"”
In Germany, language barriers and low health literacy
among immigrated persons are known to adversely influ-
ence the access to and the utilisation of the healthcare
system.'"* It is therefore important to improve communi-
cation such as provision of interpreters or trained medi-
ators with migrant backgrounds who will disseminate
information on health topics to their own cultural group
and facilitate access to the health system.

Strength and limitations

Studies were independently searched, screened and
extracted by at least five authors (TBO, PNS, IM, RS,
FF, CH, ID) with a standard protocol, limiting selec-
tion bias. Our study has notable limitations. First, most
of the published studies included were cross-sectional.
Hence, causal inference is limited. Our results might be
biased because we included only studies focusing on the
major migrant groups in Germany and limited our liter-
ature search to quantitative study designs. Second, we
might have overlooked articles not included in the two
databases (PubMed and LIVIVO) and not published in
German or English. Moreover, the generalisability of risk
factor—disease relationships was complicated by including
all kinds of migrant groups (refugees, legal migration,
first, second and third, re-emigration) and recruitment
strategies (registered base, community oriented), thus
making comparability of data limited. Nonetheless, it
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offers a comprehensive overview of exposure-outcome
relationships on health risk among migrant groups.

CONCLUSION

This SLR shows that there is increasing body of evidence
for aetiological research on migrant health in Germany.
The directions of associations between a wide range of
risk factors and major disease groups seem to be partially
understood. However, our findings call for long-term
observational studies to determine the temporal dimen-
sion and the exact magnitude of the relationships. In
addition, more research is warranted into the role of
diet, physical activity and sleep. Experimental studies are
required to evaluate tailored intervention approaches.

Author affiliations

"Heidelberg Institute of Global Health (HIGH), Faculty of Medicine and University
Hospital, Heidelberg University, Heidelberg, Germany

%German Institute for Development Evaluation, Bonn, Nordrhein-Westfalen, Germany
®Department of Epidemiology and Health Monitoring, Robert Koch Institute, Berlin,
Germany

“Institute of Public Health, Charité—Universitaetsmedizin Berlin, Berlin, Germany
SInstitute of Gerontological Health Services and Nursing Research, Ravensburg-
Weingarten University of Applied Sciences, Ravensburg-Weingarten University of
Applied Sciences, Weingarten, Germany

®Department of Epidemiology and International Public Health, School of Public
Health, Bielefeld University, Bielefeld, Germany

"German Institute of Human Nutrition Potsdam-Rehbruecke, Nuthetal, Germany

Acknowledgements TBO is supported by the German Academic Exchange Service
(DAAD) and Ina Danquah is supported by the Robert Bosch Foundation (RBS)
(reference: 0100035-002).

Contributors The search strategy was developed by FF, CH and ID and was
adapted to the respective search engines by IM TBO and RS. Four authors (TBO,

FF, CH and ID) screened and selected the articles for inclusion. TBO, PNS and ID
appraised the quality of included articles. TBO and ID contributed to statistical
analysis interpretation. TBO and ID wrote the manuscript. FF, CH, IM, RS, PNS and
OR read and edited the final manuscript. TBO and ID serve accept full responsibility
for the study. They have the access to the data and controlled the decision to
publish the study.

Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not applicable.
Ethics approval Not applicable.
Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available upon reasonable request. All data
relevant to the study are included in the article or uploaded as supplementary
information.

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which

permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Tracy Bonsu Osei http://orcid.org/0000-0002-5228-4274
Florian Fischer http://orcid.org/0000-0002-4388-1245

REFERENCES

1 Berlinghoff M. History of Migration in Germany: Federal Ministry
of Political Education 2018. Available: https://www.bpb.de/
gesellschaft/migration/dossier-migration/252241/deutsche-
migrationsgeschichte?p=all]

2 Organization WH. Report on the health of refugees and migrants
in the who European region: no public health without refugees and
migrant health, 2018.

3 Villarroel N, Hannigan A, Severoni S. Migrant health research in
the Republic of ireland: a scoping review. BMC Public Health
2019;19:1-10.

4 (IOM) IOfM. Glossary on migration. Geneva: International
Organization for Migration (IOM), 2019.

5 Migration and Integration - Press release: German Federal
Statistical Office (DESTATIS) 2020. Available: https://www.destatis.
de/EN/Themes/Society-Environment/Population/Migration-
Integration/_node.html

6 Davies AA, Basten A, Frattini C. Migration: a social determinant of
the health of migrants. Eurohealth 2009;16:10-12.

7 (IOM) IOfM. Social Determinants of Migrant Health 2020. Available:
https://www.iom.int/social-determinants-migrant-health

8 Abubakar I, Aldridge RW, Devakumar D, et al. The UCL-Lancet
Commission on migration and health: the health of a world on the
move. Lancet 2018;392:2606-54.

9 Karter AJ, Ferrara A, Liu JY, et al. Ethnic disparities in diabetic
complications in an insured population. JAMA 2002;287:2519-27.

10 Moher D, Liberati A, Tetzlaff J, et al. Preferred reporting items for
systematic reviews and meta-analyses: the PRISMA statement.
BMJ 2009;339:b2535.

11 Sink CA, Mvududu NH, power S. Sampling, and effect sizes: three
keys to research relevancy. Couns Outcome Res Eval. 2010;1:1-18.

12 Lin L. Bias caused by sampling error in meta-analysis with small
sample sizes. PLoS One 2018;13:e0204056.

13 Moher D, Liberati A, Tetzlaff J, et al. Preferred reporting items for
systematic reviews and meta-analyses: the PRISMA statement.
PLoS Med 2009;6:1000097.

14 (CASP) CASP. CASP Case Control Study Checklist 2018. Available:
https://casp-uk.net/wp-content/uploads/2018/01/CASP-Case-
Control-Study-Checklist-2018.pdf

15 (CASP) CASP. CASP Randomized-Controlled Trials (RCT) Checklist
2018. Available: https://casp-uk.net/wp-content/uploads/2018/01/
CASP-Randomised-Controlled-Trial-Checklist-2018.pdf

16 (CASP) CASP. CASP Cohort Studies Checklist 2018. Available:
https://casp-uk.net/wp-content/uploads/2018/01/CASP-Cohort-
Study-Checklist_2018.pdf

17 World Health Organization (WHO). International classification of
diseases for mortality and morbidity statistics 2018 (11th revision).
Available: https://icd.who.int/browse11/I-m/en

18 Arendt F, Karadas N. Ethnic concordance in Patient-Physician
communication: experimental evidence from Germany. J Health
Comm 2019;24:1-8.

19 Wyen C, Hendra H, Siccardi M, et al. Cytochrome P450
2B6 (CYP2B6) and constitutive androstane receptor (CAR)
polymorphisms are associated with early discontinuation
of efavirenz-containing regimens. J Antimicrob Chemother
2011;66:2092-8.

20 Kistemann T, Munzinger A, Dangendorf F. Spatial patterns of
tuberculosis incidence in Cologne (Germany). Soc Sci Med
2002;55:7-19.

21 Pachankis JE, Hatzenbuehler ML, Berg RC. Anti-LGBT and Anti-
immigrant Structural Stigma: An Intersectional Analysis of Sexual
Minority Men'’s HIV Risk When Migrating to or Within Europe. J
Acquir Immune Defic Syndr 2017;76:356-66.

22 Spallek J, Arnold M, Hentschel S, et al. Cancer incidence rate ratios
of Turkish immigrants in Hamburg, Germany: a Registry based
study. Cancer Epidemiol 2009;33:413-8.

23 Spix C, Spallek J, Kaatsch P, et al. Cancer survival among children
of Turkish descent in Germany 1980-2005: a registry-based
analysis. BMC Cancer 2008;8:355.

Osei TB, et al. BMJ Open 2022;12:¢058712. doi:10.1136/bmjopen-2021-058712


http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-5228-4274
http://orcid.org/0000-0002-4388-1245
https://www.bpb.de/gesellschaft/migration/dossier-migration/252241/deutsche-migrationsgeschichte?p=all]
https://www.bpb.de/gesellschaft/migration/dossier-migration/252241/deutsche-migrationsgeschichte?p=all]
https://www.bpb.de/gesellschaft/migration/dossier-migration/252241/deutsche-migrationsgeschichte?p=all]
https://www.destatis.de/EN/Themes/Society-Environment/Population/Migration-Integration/_node.html
https://www.destatis.de/EN/Themes/Society-Environment/Population/Migration-Integration/_node.html
https://www.destatis.de/EN/Themes/Society-Environment/Population/Migration-Integration/_node.html
https://www.iom.int/social-determinants-migrant-health
http://dx.doi.org/10.1016/S0140-6736(18)32114-7
http://dx.doi.org/10.1001/jama.287.19.2519
http://dx.doi.org/10.1136/bmj.b2535
http://dx.doi.org/10.1371/journal.pone.0204056
http://dx.doi.org/10.1371/journal.pmed.1000097
https://casp-uk.net/wp-content/uploads/2018/01/CASP-Case-Control-Study-Checklist-2018.pdf
https://casp-uk.net/wp-content/uploads/2018/01/CASP-Case-Control-Study-Checklist-2018.pdf
https://casp-uk.net/wp-content/uploads/2018/01/CASP-Randomised-Controlled-Trial-Checklist-2018.pdf
https://casp-uk.net/wp-content/uploads/2018/01/CASP-Randomised-Controlled-Trial-Checklist-2018.pdf
https://casp-uk.net/wp-content/uploads/2018/01/CASP-Cohort-Study-Checklist_2018.pdf
https://casp-uk.net/wp-content/uploads/2018/01/CASP-Cohort-Study-Checklist_2018.pdf
https://icd.who.int/browse11/l-m/en
http://dx.doi.org/10.1093/jac/dkr272
http://dx.doi.org/10.1016/s0277-9536(01)00216-7
http://dx.doi.org/10.1016/j.canep.2009.10.006
http://dx.doi.org/10.1186/1471-2407-8-355

24

25

26

27

28

Krist L, Dornquast C, Reinhold T, et al. Physical activity trajectories
among persons of Turkish descent living in Germany-A cohort
study. Int J Environ Res Public Health 2020;17. doi:10.3390/
ijerph17176349. [Epub ahead of print: 31 08 2020].
Belhadj-Kouider E, Koglin U, Lorenz AL. [Interethnic Analyses

of Distributions in Children and Adolescents Mental Disorders

in a Health Care Utilization]. Prax Kinderpsychol Kinderpsychiat
2014;63:272-88.

Dannemann A, Ernert A, Ricker P, et al. Ethnicity and comorbidities
in an overweight and obese multiethnic childhood cohort in Berlin.
Acta Paediatr 2011;100:578-84.

Haasen C, Demiralay C, Reimer J. Acculturation and mental distress
among Russian and Iranian migrants in Germany. Eur Psychiatry
2008;23 Suppl 1:10-13.

Irfaeya M, Maxwell AE, Kramer A. Assessing psychological stress
among Arab migrant women in the city of Cologne/Germany using
the community oriented primary care (COPC) approach. J Immigr
Minor Health 2008;10:337-44.

46

47

48

49

50

Morawa E, Brand T, Dragano N, et al. Associations between
Acculturation, depressive symptoms, and life satisfaction among
migrants of Turkish origin in Germany: gender- and Generation-
Related aspects. Front Psychiatry 2020;11:715.

Merbach M, Wittig U, Brahler E. [Anxiety and depression by Polish
and Vietnamese migrants in Leipzig depending on their adaptation
process]. Psychother Psychosom Med Psychol 2008;58:146-54.
Solyman M, Schmidt-Westhausen A-M. Oral health status among
newly arrived refugees in Germany: a cross-sectional study. BMC
Oral Health 2018;18:1-9.

Ott JJ, Paltiel AM, Winkler V, et al. The impact of duration of
residence on cause-specific mortality: a cohort study of migrants
from the former Soviet Union residing in Israel and Germany. Health
Place 2010;16:79-84.

Ott JJ, Paltiel AM, Winkler V. 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;8:1-8.

29 Morawa E, Erim Y. [The interrelation between perceived 51 Zhou Y, von Lengerke T, Walter U, et al. Migration background
discrimination, depressiveness, and health related quality of and childhood overweight in the Hannover region in 2010-2014:
life in immigrants of Turkish and Polish origin]. Psychiatr Prax a population-based secondary data analysis of school entry
2014;41:200-7. examinations. Eur J Pediatr 2018;177:753-63.

30 Voss U, Tuin I. Integration of immigrants into a new culture is related 52 Bretz J, Sahin D, Brandl EJ, et al. [Cultural Influence on Attitude
to poor sleep quality. Health Qual Life Outcomes 2008;6:61. towards Psychotherapy - A Comparison of Individuals of Turkish

31 Commodore-Mensah Y, Agyemang C, Aboagye JA, et al. Obesity Origin with Individuals without Migration Background]. Psychother
and cardiovascular disease risk among Africans residing in Europe Psychosom Med Psychol 2019;69:176-81.
and Africa: the RODAM study. Obes Res Clin Pract 2020;14:151-7. 53 Addo J, Agyemang C, Ad-G A. Association between socioeconomic

32 Reime B, Janssen PA, Farris L. Maternal near-miss among women position and the prevalence of type 2 diabetes in Ghanaians in
with a migrant background in Germany. Acta Obstet Gynecol Scand different geographic locations: the RODAM study. J Epidemiol
2012;91:824-9. Community Health 2017;71:633-9.

33 Mueller-Hermelink M, Kobbe R, Methling B, et al. Universal 54 Kouider EB, Koglin U, Lorenz AL. Stérungen des Sozialverhaltens
screening for latent and active tuberculosis (TB) in asylum seeking bei Jugendlichen MIT Migrationshintergrund. Kindheit und
children, Bochum and Hamburg, Germany, September 2015 to Entwicklung, 2013.

November 2016. Euro Surveill 2018;23:17-536. 55 Beutel ME, Junger C, Klein EM. Depression, anxiety and suicidal

34 Porsch-Ozcilriimez M, Doppl W, Hardt PD, et al. Impact of ideation among 1st and 2nd generation migrants-results from the
migration on Helicobacter pylori seroprevalence in the offspring of Gutenberg health study. BMC Psychiatry 2016;16:1-10.

Turkish immigrants in Germany. Turk J Pediatr 2003;45:203-8. 56 Schreyer |, Petermann U. Behavior problems and quality of

35 Reeske A, Spallek J, Bammann K, et al. Migrant background and life in preschool children and their mothers: comparing native
weight gain in early infancy: results from the German study sample children and children of immigrant families. Zeitschrift Fur
of the IDEFICS study. PLoS One 2013;8:e60648. Gesundheitspsychologie 2010;18:119-29.

36 Breckenkamp J, Lacke EM, Henrich W, et al. Advanced cervical 57 Penn R, Lambert P. Attitudes towards ideal family size of different
dilatation as a predictor for low emergency cesarean delivery: ethnic/nationality groups in Great Britain, France and Germany.

a comparison between migrant and non-migrant Primiparae - Popul Trends 2002:49-58.
secondary analysis in Berlin, Germany. BMC Pregnancy Childbirth 58 Espinoza-Castro B, Weinmann T, Mendoza Lépez R, et al. Major
2019;19:1-8. depressive syndrome (MDS) and its association with time of

37 Reime B, Janssen PA, Farris L, et al. Maternal near-miss among residence among Spanish speaking Au-Pairs living in Germany. Int
women with a migrant background in Germany. Acta Obstet J Environ Res Public Health 2019;16. doi:10.3390/ijerph16234764.
Gynecol Scand 2012;91:824-9. [Epub ahead of print: 28 11 2019].

38 Reime B, Lindwedel U, Ertl KM, et al. Does underutilization of 59 Fichter MM, Elton M, Diallina M, et al. Mental illness in Greek
prenatal care explain the excess risk for stillbirth among women and Turkish adolescents. Eur Arch Psychiatry Neurol Sci
with migration background in Germany? Acta Obstet Gynecol 1988;237:125-34.

Scand 2009;88:1276-83. 60 Grlber C, llli S, Plieth A, et al. Cultural adaptation is associated

39 Boateng D, Agyemang C, Beune E, et al. Migration and with atopy and wheezing among children of Turkish origin living in
cardiovascular disease risk among Ghanaian populations in Europe: Germany. Clin Exp Allergy 2002;32:526-31.
the RODAM study (research on obesity and diabetes among African 61 Pachankis JE, Hatzenbuehler ML, Berg RC, et al. Anti-LGBT and
migrants). Circ Cardiovasc Qual Outcomes 2017;10:e004013. Anti-immigrant structural stigma: an intersectional analysis of

40 Dannemann A, Ernert A, Ricker P, et al. [The influence of sexual minority men's HIV risk when migrating to or within Europe.
migration background and parental education on childhood J Acquir Immune Defic Syndr 2017;76:356.
obesity and the metabolic syndrome]. Bundesgesundheitsblatt 62 Bauer JM, Brand T, Zeeb H. Pre-migration socioeconomic status
Gesundheitsforschung Gesundheitsschutz 2011;54:636-41. and post-migration health satisfaction among Syrian refugees in

41 Hampe CS, Sahabandu D, Kaiser V, et al. Geographic location Germany: a cross-sectional analysis. PLoS Med 2020;17:e1003093.
determines beta-cell autoimmunity among adult Ghanaians: 63 Lyons J, van der Linden EL, Meeks K, et al. Inverse association
findings from the RODAM study. Immun Inflamm Dis between iron deficiency and glycated hemoglobin levels in
2020;8:299-309. Ghanaian Adults-the RODAM study. J Nutr 2020;150:1899-908.

42 Meeks KA, Stronks K, Adeyemo A. Peripheral insulin resistance 64 Chilunga FP, Henneman P, Meeks KA, et al. Prevalence and
rather than beta cell dysfunction accounts for geographical determinants of type 2 diabetes among lean African migrants and
differences in impaired fasting blood glucose among sub-Saharan non-migrants: the RODAM study. J Glob Health 2019;9:020426.
African individuals: findings from the RODAM study. Diabetologia 65 Hayfron-Benjamin CF, Maitland-van der Zee AH, van den Born B-J,
2017;60:854-64. et al. Association between C reactive protein and microvascular

43 Walther L, Kroger H, Tibubos AN, et al. Psychological distress and macrovascular dysfunction in sub-Saharan Africans with and
among refugees in Germany: a cross-sectional analysis of without diabetes: the RODAM study. BMJ Open Diabetes Res Care
individual and contextual risk factors and potential consequences 2020;8:e001235.
for integration using a nationally representative survey. BMJ Open 66 Osei-Kwasi HA, Boateng D, Danquah |, et al. Acculturation and
2020;10:e033658. food intake among Ghanaian migrants in Europe: findings from the

44 Georgiadou E, Zbidat A, Schmitt GM, et al. Prevalence of mental RODAM study. J Nutr Educ Behav 2020;52:114-25.
distress among Syrian refugees with residence permission in 67 Iguacel I, Fernandez-Alvira JM, Bammann K, et al. Social
Germany: a registry-based study. Front Psychiatry 2018;9:393. vulnerability as a predictor of physical activity and screen time in

45 Mewes R, Rief W, Martin A. Somatoform symptoms, anxiety European children. Int J Public Health 2018;63:283-95.
and depression in migrants from turkey, East Europe and the 68 Zeitimann N, George M, Falkenhorst G. Polio vaccination and
former Soviet Union. Zeitschrift Fur Psychiatrie Psychologie Und stool screening in German reception centers for asylum seekers,
Psychotherapie 2010;58:165-71. November 2013-January 2014 : What was implemented?.

10 Osei TB, et al. BMJ Open 2022;12:¢058712. doi:10.1136/bmjopen-2021-058712


http://dx.doi.org/10.3390/ijerph17176349
http://dx.doi.org/10.1111/j.1651-2227.2010.02119.x
http://dx.doi.org/10.1016/S0924-9338(08)70056-7
http://dx.doi.org/10.1007/s10903-007-9091-5
http://dx.doi.org/10.1007/s10903-007-9091-5
http://dx.doi.org/10.1055/s-0033-1343221
http://dx.doi.org/10.1186/1477-7525-6-61
http://dx.doi.org/10.1016/j.orcp.2020.01.007
http://dx.doi.org/10.2807/1560-7917.ES.2018.23.12.17-00536
http://www.ncbi.nlm.nih.gov/pubmed/14696797
http://dx.doi.org/10.1371/journal.pone.0060648
http://dx.doi.org/10.1186/s12884-018-2145-y
http://dx.doi.org/10.1111/j.1600-0412.2012.01390.x
http://dx.doi.org/10.1111/j.1600-0412.2012.01390.x
http://dx.doi.org/10.3109/00016340903295584
http://dx.doi.org/10.3109/00016340903295584
http://dx.doi.org/10.1161/CIRCOUTCOMES.117.004013
http://dx.doi.org/10.1007/s00103-011-1258-5
http://dx.doi.org/10.1007/s00103-011-1258-5
http://dx.doi.org/10.1002/iid3.306
http://dx.doi.org/10.1136/bmjopen-2019-033658
http://dx.doi.org/10.3389/fpsyt.2018.00393
http://dx.doi.org/10.3389/fpsyt.2020.00715
http://dx.doi.org/10.1055/s-2008-1067351
http://dx.doi.org/10.1016/j.healthplace.2009.08.006
http://dx.doi.org/10.1016/j.healthplace.2009.08.006
http://dx.doi.org/10.1007/s00431-018-3118-x
http://dx.doi.org/10.1055/a-0583-1093
http://dx.doi.org/10.1055/a-0583-1093
http://www.ncbi.nlm.nih.gov/pubmed/12138614
http://dx.doi.org/10.3390/ijerph16234764
http://dx.doi.org/10.3390/ijerph16234764
http://dx.doi.org/10.1007/BF00451279
http://dx.doi.org/10.1046/j.0954-7894.2002.01331.x
http://dx.doi.org/10.1097/QAI.0000000000001519
http://dx.doi.org/10.1371/journal.pmed.1003093
http://dx.doi.org/10.1093/jn/nxaa109
http://dx.doi.org/10.7189/jogh.09.020426
http://dx.doi.org/10.1136/bmjdrc-2020-001235
http://dx.doi.org/10.1016/j.jneb.2019.09.004
http://dx.doi.org/10.1007/s00038-017-1048-4

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

Bundesgesundheitsblatt Gesundheitsforschung Gesundheitsschutz
2016;59:584-91.

Jablonka A, Happle C, Wetzke M, et al. Measles, rubella and
varicella IgG seroprevalence in a large refugee cohort in Germany in
2015: a cross-sectional study. Infect Dis Ther 2017;6:487-96.
Scheuing N, Wiegand S, Bachle C, et al. Impact of maternal
country of birth on Type-1-Diabetes therapy and outcome in
27,643 children and adolescents from the DPV registry. PLoS One
2015;10:e0135178.

Reiss K, Schunck R, Razum O. Effect of Length of Stay on
Smoking among Turkish and Eastern European Immigrants in
Germany--Interpretation in the Light of the Smoking Epidemic
Model and the Acculturation Theory. Int J Environ Res Public Health
2015;12:15925-36.

Meeks KAC, Henneman P, Venema A, et al. An epigenome-wide
association study in whole blood of measures of adiposity among
Ghanaians: the RODAM study. Clin Epigenetics 2017;9:1-15.

Will B, Zeeb H, Baune BT. Overweight and obesity at school entry
among migrant and German children: a cross-sectional study. BMC
Public Health 2005;5:1-7.

Zeeb H, Razum O. Epidemiologische Studien in

Der Migrationsforschung. Bundesgesundheitsblatt-
Gesundheitsforschung-Gesundheitsschutz 2006;49:845-52.
Schenk L, Neuhauser H. [Methodological standards for migrant-
sensitive epidemiological research]. Bundesgesundheitsblatt
Gesundheitsforschung Gesundheitsschutz 2005;48:279-86.
Kickbusch |, Franz C, Holzscheiter A. Germany’s expanding role in
global health. The Lancet 2017;390:898-912.

Havemann M, Bosner S. Global Health as “umbrella term”-a
qualitative study among Global Health teachers in German medical
education. Global Health 2018;14:1-14.

Erlinghagen M, Ette A, Schneider NF. The global lives of German
migrants: consequences of international migration across the life
course: Springer nature, 2021.

Razum O, Wenner J. Social and health epidemiology of immigrants
in Germany: past, present and future. Public Health Rev
2016;37:1-17.

Karduck L, Behnke AL, Baier A, et al. Global health research

and education at medical faculties in Germany. PLoS One
2020;15:e0231302.

(DESTATIS) GFSO. Population and Employment - Population with
Migration Background, 2019.

Addo J, Agyemang C, de-Graft Aikins A, et al. Association between
socioeconomic position and the prevalence of type 2 diabetes in
Ghanaians in different geographic locations: the RODAM study. J
Epidemiol Community Health 2017;71:633-9.

Brathwaite R, Addo J, Kunst AE, et al. Smoking prevalence differs
by location of residence among Ghanaians in Africa and Europe: the
RODAM study. PLoS One 2017;12:e0177291.

Danquah I, Galbete C, Meeks K, et al. Food variety, dietary diversity,
and type 2 diabetes in a multi-center cross-sectional study among
Ghanaian migrants in Europe and their compatriots in Ghana: the
RODAM study. Eur J Nutr 2018;57:2723-33.

Meeks KAC, Henneman P, Venema A, et al. An epigenome-wide
association study in whole blood of measures of adiposity
among Ghanaians: the RODAM study. Clin Epigenetics
2017;9:108.

Meeks KAC, Stronks K, Adeyemo A, et al. Peripheral insulin
resistance rather than beta cell dysfunction accounts for
geographical differences in impaired fasting blood glucose among
sub-Saharan African individuals: findings from the RODAM study.
Diabetologia 2017;60:854-64.

Brandt L, Henssler J, Mdller M, et al. Risk of psychosis among
refugees: a systematic review and meta-analysis. JAMA Psychiatry
2019;76:1133-40.

Dapunt J, Kluge U, Heinz A. Risk of psychosis in refugees: a
literature review. Transl Psychiatry 2017;7:e1149-e.

Abubakar |, Aldridge RW, Devakumar D. The UCL-Lancet
Commission on migration and health: the health of a world on the
move. The Lancet 2018;392:2606-54.

Borho A, Viazminsky A, Morawa E. The prevalence and risk factors
for mental distress among Syrian refugees in Germany: a register-
based follow-up study. BMC Psychiatry 2020;20:1-13.

Begemann M, Seidel J, Poustka L, et al. Accumulated
environmental risk in young refugees - A prospective evaluation.
EClinicalMedicine 2020;22:100345.

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

David M, Borde T, Kentenich H. Ist die hyperemesis gravidarum
heute VOR allem eine Erkrankung von Migrantinnen? Geburtshilfe
Frauenheilkd 2002;62:327-32.

Ullmann SH, Goldman N, Massey DS. Healthier before they migrate,
less healthy when they return? the health of returned migrants in
Mexico. Soc Sci Med 2011;73:421-8.

Schunck R, Reiss K, Razum O. Pathways between perceived
discrimination and health among immigrants: evidence from a large
national panel survey in Germany. Ethn Health 2015;20:493-510.
Razum O, Sahin-Hodoglugil NN, Health PK. Wealth or family ties?
why Turkish work migrants return from Germany. Journal of ethnic
and migration Studies 2005;31:719-39.

Ott JJ, Winkler V, Kyobutungi C, et al. Effects of residential changes
and time patterns on external-cause mortality in migrants: results of
a German cohort study. Scand J Public Health 2008;36:524-31.
Chou K-L. Pre-migration planning and depression among new
migrants to Hong Kong: the Moderating role of social support. J
Affect Disord 2009;114:85-93.

Gushulak BD, MacPherson DW. The basic principles of migration
health: population mobility and gaps in disease prevalence. Emerg
Themes Epidemiol 2006;3:3.

Jesuthasan J, Sénmez E, Abels |, et al. Near-Death experiences,
attacks by family members, and absence of health care in their
home countries affect the quality of life of refugee women in
Germany: a multi-region, cross-sectional, gender-sensitive study.
BMC Med 2018;16:1-9.

Kirkcaldy BD, Siefen RG, Wittig U, et al. Health and emigration:
subjective evaluation of health status and physical symptoms in
Russian-speaking migrants. Stress and Health 2005;21:295-309.
Kristiansen M, Razum O, Tezcan-Glntekin H. Aging and health
among migrants in a European perspective. Public Health Rev
2016;37:1-14.

Shao S, Zhang H, Chen X, et al. Health education services
utilization and its determinants among migrants: a cross-sectional
study in urban-rural fringe areas of Beijing, China. BMC Fam Pract
2021;22:1-19.

Goreis A, Asbrock F, Nater UM, et al. What mediates the
relationship between ethnic discrimination and stress? coping
strategies and perceived social support of Russian immigrants in
Germany. Front Psychiatry 2020;11:557148.

von Haumeder A, Ghafoori B, Retailleau J. Psychological adaptation
and posttraumatic stress disorder among Syrian refugees in
Germany: a mixed-methods study investigating environmental
factors. Eur J Psychotraumatol 2019;10:1686801.

Agyemang C. Comfy zone hypotheses in migrant health research:
time for a paradigm shift. Public Health 2019;172:108-15.

Kuhrs E, Winkler V, Becher H. Risk factors for cardiovascular and
cerebrovascular diseases among ethnic Germans from the former
Soviet Union: results of a nested case-control study. BMC Public
Health 2012;12:190.

Grochtdreis T, Konig H-H, Riedel-Heller SG. Health-Related quality
of life of asylum seekers and refugees in Germany: a cross-
sectional study with data from the German socio-economic panel.
Applied Research in Quality of Life 2020:1-19.

Gadd M. Cardiovascular diseases in immigrants in Sweden:
Institutionen for klinisk neurovetenskap, arbetsterapi och ..., 2006.
Nagel G, Wabitsch M, Galm C, et al. Determinants of obesity in
the UIm research on metabolism, exercise and lifestyle in children
(URMEL-ICE). Eur J Pediatr 2009;168:1259-67.

Huebner M, Boérnigen D, Deckert A, et al. Genetic variation and
cardiovascular risk factors: a cohort study on migrants from the
former Soviet Union and a native German population. Int J Environ
Res Public Health 2021;18:6215.

Wetzke M, Happle C, Vakilzadeh A, et al. Healthcare utilization in a
large cohort of asylum seekers entering Western Europe in 2015. Int
J Environ Res Public Health 2018;15:2163.

Koschollek C, Kuehne A, Millerschon J, et al. Knowledge,
information needs and behavior regarding HIV and sexually
transmitted infections among migrants from sub-Saharan Africa
living in Germany: results of a participatory health research survey.
PLoS One 2020;15:€0227178.

Lassetter JH, Callister LC. The impact of migration on the health
of voluntary migrants in Western societies. Journal of Transcultural
Nursing 2009;20:93-104.

Spallek J, Zeeb H, Razum O. Prevention among immigrants: the
example of Germany. BMC Public Health 2010;10:1-6.

Osei TB, et al. BMJ Open 2022;12:¢058712. doi:10.1136/bmjopen-2021-058712

11


http://dx.doi.org/10.1007/s00103-016-2334-7
http://dx.doi.org/10.1007/s40121-017-0169-7
http://dx.doi.org/10.1371/journal.pone.0135178
http://dx.doi.org/10.3390/ijerph121215030
http://dx.doi.org/10.1186/s13148-017-0403-x
http://dx.doi.org/10.1007/s00103-004-0995-0
http://dx.doi.org/10.1007/s00103-004-0995-0
http://dx.doi.org/10.1186/s40985-016-0019-2
http://dx.doi.org/10.1371/journal.pone.0231302
http://dx.doi.org/10.1136/jech-2016-208322
http://dx.doi.org/10.1136/jech-2016-208322
http://dx.doi.org/10.1371/journal.pone.0177291
http://dx.doi.org/10.1007/s00394-017-1538-4
http://dx.doi.org/10.1186/s13148-017-0403-x
http://dx.doi.org/10.1007/s00125-017-4216-4
http://dx.doi.org/10.1001/jamapsychiatry.2019.1937
http://dx.doi.org/10.1038/tp.2017.119
http://dx.doi.org/10.1016/j.eclinm.2020.100345
http://dx.doi.org/10.1016/j.socscimed.2011.05.037
http://dx.doi.org/10.1080/13557858.2014.932756
http://dx.doi.org/10.1177/1403494807087293
http://dx.doi.org/10.1016/j.jad.2008.06.005
http://dx.doi.org/10.1016/j.jad.2008.06.005
http://dx.doi.org/10.1186/1742-7622-3-3
http://dx.doi.org/10.1186/1742-7622-3-3
http://dx.doi.org/10.1186/s12916-017-1003-5
http://dx.doi.org/10.1002/smi.1068
http://dx.doi.org/10.1186/s40985-016-0036-1
http://dx.doi.org/10.1186/s12875-021-01368-1
http://dx.doi.org/10.3389/fpsyt.2020.557148
http://dx.doi.org/10.1080/20008198.2019.1686801
http://dx.doi.org/10.1016/j.puhe.2019.03.025
http://dx.doi.org/10.1186/1471-2458-12-190
http://dx.doi.org/10.1186/1471-2458-12-190
http://dx.doi.org/10.1007/s00431-009-1016-y
http://dx.doi.org/10.3390/ijerph18126215
http://dx.doi.org/10.3390/ijerph18126215
http://dx.doi.org/10.3390/ijerph15102163
http://dx.doi.org/10.3390/ijerph15102163
http://dx.doi.org/10.1371/journal.pone.0227178
http://dx.doi.org/10.1177/1043659608325841
http://dx.doi.org/10.1177/1043659608325841
http://dx.doi.org/10.1186/1471-2458-10-92

	Aetiological research on the health of migrants living in Germany: a systematic literature review
	Abstract
	Introduction﻿﻿
	Methods
	Inclusion and exclusion criteria
	Literature search and selection
	Quality appraisal
	Data extraction and synthesis of findings
	Patient and public involvement statement

	Results
	Overview of study selection
	Characteristics of studies
	Quality appraisal
	Geographical origins, dominating risk factors and prevailing health outcomes
	Synthesis of risk factors for ill health among migrants in Germany

	Discussion
	Study design and quality
	Geographic origin and research focus
	Risk factors for ill health
	Strength and limitations

	Conclusion
	References


