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Abstract

Purpose of Review To provide an overview of the current available evidence on the burden of cardiovascular diseases
(CVD) among African migrants, including its risk factors, underlying mechanisms, and prevention and treatment efforts,
while highlighting critical gaps in knowledge.

Recent Findings The CVD burden is high among most African migrant populations. Underlying mechanisms for the high
CVD burden include various pre- and post-migration factors, genetics, and epigenetics. Studies increasingly show substan-
tial variation in CVD burden among African migrants across factors such as country of origin, host country, reason for migra-
tion, duration of stay, sex, and age. This variation is also observed among CVD risk factors and requires tailored prevention
and treatment efforts.

Summary To fill critical gaps in knowledge, future studies need to recruit among diverse African migrant populations, in
various high-income countries, using standardized methodologies with a focus on longitudinal designs, and integrating life-
style, sociocultural, environmental, and genetic factors.
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Introduction

Cardiovascular diseases (CVD) pose a major threat to
human health, but the burden is not evenly distributed
across world regions and population groups [1]. While the
majority of new CVD cases globally occur in individuals
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aged 50 and older, the age profile is markedly different in
sub-Saharan Africa, where 40% of cases affect individuals
under 50 years of age, with ischemic heart disease being
the most common condition in this age group, followed by
stroke and hypertensive heart disease [2]. Alarmingly, in
Eastern and Central Africa, 30% of incident cases occurred
in people younger than 25 years.

Migrants are one such population group often differen-
tially affected by CVD [3]. Migration has the potential to
profoundly shaped human health, including cardiovascular
health. At its core, migration is the movement by people
from one place to another with the intension of settling tem-
porarily or permanently in the new location [4]. Most inter-
national migrants relocate for work, family reunification, or
education and are often referred to as economic migrants.
In contrast, individuals forced to leave their homes due to
persecution, conflict, or natural disasters are considered
refugees. When refugees seek formal protection in another
country, they become asylum seekers.

There were an estimated 281 million international
migrants in the world in 2020, accounting for about 3.6% of
the world population [4]. An approximate 14% of all inter-
national migrants in 2020 originated from Africa, represent-
ing 40.5 million people [5]. Notably, about 20.9 million of
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Fig. 1 Distribution of African migrants to countries outside the African continent.
Data source: UN DESA 2020 [5]. No data were available for countries in white

these people migrated to other African countries. Outside
of Africa, North America and Western Europe are the most
common destination regions for African migrants with
France, the United States (US), and the United Kingdom
(UK) being the top three destination countries (Fig. 1).

Although African migrants represent a large share of
the world migrant population, up-to-date knowledge on the
CVD burden among this population is limited. Addressing
CVD in African migrants requires targeted action, which
in turn depends on a thorough understanding of the prev-
alence, risk factors, and underlying mechanisms driving
CVD in this population. This review provides an overview
of the current available evidence and highlights critical gaps
regarding the burden of CVD and its determinants among
African migrants. We focus specifically on African migrants
who have migrated out of the African continent as data on
this population is particularly limited.

CVD Burden in African Migrants

The cardiovascular health status of African migrants liv-
ing outside of Africa is understudied, with available stud-
ies varying widely in design, methodologies, and findings.
Despite this heterogeneity, emerging evidence underscores
a substantial CVD burden in this population.

African migrants in Europe have been shown to expe-
rience disparate CVD outcomes depending on the country
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of residence, region of origin, and the host population used
for comparison. For instance, higher rates of coronary heart
disease (CHD) and stroke were observed among African
migrants in Portugal compared with the host population [6].
In Italy, the risk for hospitalization for stroke was highest
in sub-Saharan African migrant men and women compared
with both Italian born natives and migrants from all other
world regions [7]. Conversely, a lower risk of CVD events
was reported among African-ancestry compared with Euro-
pean-ancestry individuals in the UK Biobank, yet most of
this difference was explained by environmental factors, such
as employment status, social deprivation, qualifications, and
household income [8]. Moroccan migrants in the Nether-
lands were found to have lower incidence rates of stroke
compared with the Dutch host population [9]. In terms of
mortality, some of the highest CHD mortality rates have
been reported for East African migrants in England and the
lowest for North Africans in the Netherlands [10, 11].
Research on African migrants in the US also reveals
significant variability in CVD risk and outcomes [12]. For
instance, while most studies on African refugees showed
an increased risk of CVD and its risk factors [12], other
studies show more favourable outcomes. Among Nigerian
and Ghanaian migrants in the greater Washington DC area,
the distribution of CVD risk resembled that of the general
US population [13]. When compared to US-born African-
ancestry individuals, African migrants were found to have
lower cardiovascular mortality and comparable stroke
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mortality rates [14]. Similarly, a study comparing African
migrants to African Americans and European Americans
found African migrants to have lower odds of stroke than
African Americans and similar odds to European Americans
[15]. This highlights the heterogeneity in risk profile across
African-ancestry populations living in high income coun-
tries and that findings from African Americans, for example,
should not be extrapolated to African migrants.

While comparison with host population of the country
of destination is the most common study design for migrant
health studies, valuable additional insights regarding the
role of migration can be obtained when comparing migrant
populations with compatriots still living in the country of
origin [16]. The Research on Diabetes and Obesity among
African Migrants (RODAM) study of Ghanaian migrants in
Europe revealed a significantly increased risk of CVD com-
pared with Ghanaians living in Ghana [17].

Risk Factors for CVD in African Migrants
Cardiometabolic Risk Factors

Meta-analysis of 35 articles reporting on African migrants
in high-income countries showed that the most prevalent
cardiometabolic risk factors were obesity (59%), dyslipi-
daemia (29%), hypertension (27%), and type 2 diabetes
(T2D) (11%) [18]. Of note, 77% of the articles in this meta-
analysis reported on East African migrants with Somalian
migrants the most studied group, while the burden of these
risk factors varies significantly based on factors such as
country of origin, destination, sex, reason for migration, and
duration of stay.

Obesity

The prevalence of obesity among African migrants is gener-
ally high. A national survey on African migrants in the US
reported a combined overweight and obesity prevalence of
65% [19]. Among West African women living in Western
Australia, 80% were found to be overweight or obese com-
pared with 49% of Australian women [20]. A high preva-
lence was also reported for Ghanaian women in Eastern
Australia (66% overweight or obese, 26% obese) [21]. Data
from the RODAM study demonstrate regional variation
among a homogenous group of African migrants [22]. The
prevalence of obesity among Ghanaian migrant women in
London was 54%, compared with 49.4% among Ghanaian
women in Amsterdam, and 39% among Ghanaian women in
Berlin. A similar pattern was seen in men, but at lower rates;
21% for Ghanaian men in London, 19% in Amsterdam, and
14% in Berlin [22].

Studies show an alarming increase in obesity among
Somalian refugees over time. In 2001, a small study in New
Zealand reported obesity for 19% of Somali refugee women
[23]. Among Somali migrants in Oslo, a 2010 study reported
that 15% were obese and 35% were overweight [24]. Five
years later, a similar study among Somali migrants con-
ducted between 2015 and 2016, found 9.2% of men and
44.1% of women obese [25]. Similarly, a study recruiting
Somali migrants in the same years in the US found a much
higher prevalence of obesity of 24% in men and 57% in
women [26].

North African migrants in Europe also exhibit a wide
range of obesity rates, from 3.6% to 39%, as seen in a
systematic review of studies conducted between 1999 and
2010 [27]. More recent data from Amsterdam (2011-2015)
showed an obesity prevalence of 19% in Moroccan men and
35% in women, reflecting a global rise in obesity over time
[28]. Duration of residence often exacerbates this trend. For
example, 20% of North African migrant women in Italy who
had lived there for less than 10 years were obese, compared
to 37% for those residing over a decade [29].

Dyslipidaemia

Notable variations in major clinically measured lipids - high-
density lipoprotein (HDL), low-density lipoprotein (LDL),
total cholesterol, and triglycerides - have been observed in
African-ancestry populations compared with other popula-
tions [30]. West Africans both in Africa and in the diaspora
generally have a more favourable lipid profile even when
facing a higher burden of CVD and cardiometabolic risk fac-
tors than other population groups [30]. In contrast, dispro-
portionately high triglycerides have been reported among
East Africans [31]. While an unfavourable lipid profile is
considered a risk factor for CVD across populations, there
is evidence that the strength of association between lipids
and cardiometabolic risk factors may differ across African
populations [31]. However, the effect of lipids on stroke risk
was found to be similar between African ancestry individu-
als and European ancestry [32].

Out of the major lipids, the prevalence of elevated LDL
cholesterol was highest in Ghanaian migrant men and
women in London (59.9%, 53.6%), followed by elevated
total cholesterol (47.6% and 47.8%), low HDL (15.1% and
22.8%), and elevated triglycerides (7.4% and 4.2%) [33].
A similar pattern was observed among Ghanaian migrants
in Amsterdam and Berlin. Urbanization that accompanies
migration seems to play a major role in the dyslipidaemia
burden among African migrants. Dyslipidaemia preva-
lences were substantially less favourable among Ghanaian
migrants in Europe compared with peers living in rural
Ghana [33]. Ethiopian African migrants in Minnesota had a
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lower prevalence of elevated LDL and total cholesterol (10—
20%) compared with these Ghanaian migrants in Europe,
but elevated triglycerides was more common (18-22%) as
was low HDL (20-37%) [34]. This is in concordance with
the high triglyceride levels observed in the East Africa
region. Somali migrants in the US, many of whom refugees,
had an overall more unfavourable lipid profile with a high
prevalence of low HDL (32—49%), and elevated total cho-
lesterol (49—63%) [26].

Lipoprotein(a) [Lp(a)] is a type of lipid that has emerged
as an independent risk factor for atherosclerotic CVD with
higher circulating levels in African-ancestry individuals.
Analysis of UK Biobank data revealed that while Africans
living in the UK had higher absolute Lp(a) levels compared
with other ethnic groups, the relative atherosclerotic CVD
risk gradient across Lp(a) levels was similar [35]. However,
studies on Lp(a) among diverse African migrant populations
are limited and more work is needed to determine the poten-
tial role of Lp(a) in CVD risk among African migrants resid-
ing in diverse environmental contexts.

Hypertension

In meta-analysis, the pooled prevalence of hypertension
among sub-Saharan African migrants in Europe was found
to be higher than in European host populations and other
migrant groups, such as South Asians [36]. Notably, studies
have reported higher rates for West African migrants than
East and North Africans. For example, among Ghanaian
migrants in Europe, hypertension prevalence was reported
at 59.5% for men and 58.5% for women [37]. The preva-
lence of hypertension among Senegalese migrant men in
Italy was 35%, higher than that observed among migrant
men from Morocco(18.2%), Tunisia (22.2%), and Pakistan
(15.4%) [38]. Somali migrant men and women had a lower
prevalence of hypertension (19.0% men, 13.6% women)
compared with the Finnish host population (36.0% men,
23.9% women) [39].

In North America, the prevalence of hypertension among
African migrants appears lower than in Europe, in con-
cordance with a lower prevalence of hypertension among
the general population of North America compared with
Europe [40]. Data from the National Health Interview Sur-
vey (NHIS) in the US show a hypertension prevalence of
23% among African-born individuals, lower than the 37.8%
observed among African Americans [19]. Notable variabil-
ity exists also in this region depending on country of origin
and sex. Among Ethiopian migrants in Minnesota, 24% of
women and 33% of men had hypertension [34]. Similarly,
for Somalians, another major East African migrant group
in the US, a 21% hypertension prevalence was observed
among women and 29% among men [26]. Rates were also
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comparable for migrants in the US originating from West
and Central Africa (32%) [41], and Southern Africa (34.7%)
[42].

Outside North America and Europe, data are sparse
and highly variable. In Melbourne, Australia, hyperten-
sion prevalence among African migrants was 16% [43]. In
Sydney, reported hypertension rates for Ghanaian migrants
were higher for men (40%), than for women (17%) [21].
Among Ethiopian migrants in Israel, the prevalence was
18.6%, comparable to the Israeli host population at 17.5%
[44].

Type 2 Diabetes

The burden of T2D is also markedly high among African
migrants, with prevalence rates generally exceeding the
global estimate of about 9% of the world population living
with T2D [45].

Pooled, sub-Saharan African migrants had 2.6 times
higher odds for T2D compared with the European host pop-
ulation [46]. Notable differences are observed by country
of birth and country of residence. For instance, Ghanaian
migrants had prevalence rates of 15.3% in men living in
Berlin, 12.8% in Amsterdam, and 10.4% in London, with
similarly high rates among women: 10.2%, 9.9%, and 8.4%,
respectively [22]. In Sweden, 4.4% of sub-Saharan African
migrants had T2D and 16.8% of North African migrants,
compared with 2.5% of Swedish born people [47]. The
highest T2D mortality ratios have been reported for North
African women in Spain [48].

Data on African migrants from the US show a similar
picture. In a nationally representative sample, 7.9% of par-
ticipants born in Africa had T2D [19]. Differences between
economic migrants by region of origin and destination seem
minimal as 12.6% of West African migrants in Baltimore
had T2D compared with 9—12% of Ethiopian migrant men
and women in Minnesota [34, 41]. Somali refugees in the
US on the other hand exhibited even higher rates, with
14.6% of women and 21.1% of men affected by T2D [26].

Behavioural Risk Factors

The WHO recognizes unhealthy diet, physical inactivity,
tobacco use, and harmful use of alcohol as the most impor-
tant behavioural risk factors of CVD. These behavioural
risk factor influence CVD risk either directly or mediated
via the cardiometabolic risk factors discussed above.

Physical Activity

African migrants in many settings face challenges in meet-
ing recommended physical activity levels. In the US, 57% of
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African migrants did not meet the physical activity criteria,
which is high, but very similar to African Americans (56.7%)
[19]. In Europe, physical inactivity rates different by host
country. Among Ghanaian migrants in London 36.6% did
not meet physical activity recommendation, compared with
24.1% in Berlin and 14.6% in Amsterdam [49]. In Sweden,
physical activity patterns among Somali migrants appeared
to vary by BMI. Among those with a lower BMI, 34.5% met
the WHO recommendations for physical activity, compared
to just 17.5% of those with a higher BMI [50]. In France,
hypertensive patients from North Africa were less likely to
be physically active compared with native French patients
[51].

Diet

Diet is often subject to substantial change upon migration
from Africa to other world regions [52]. Some African
migrant populations seem to adhere to healthier dietary prac-
tices from their home country, while others adapt unhealthy
dietary habits of the host country [53].

Tunisian migrants in France scored higher than the
French host population on a diet quality index and relatedly
had a lower prevalence of cardiometabolic risk factors, sug-
gesting that preserving healthy dietary characteristics after
migration contributes to a favourable health effect in some
African migrant groups [54]. In contrast, eating habits of
African migrant students in Nanjing, China, were found to
be less healthy compared to their counterparts in their coun-
tries of origin (Lesotho, Nigeria, Ghana) [55]. While fre-
quent consumption of snacks and high energy dense foods
was reported among Somali migrants in Sweden, there were
no differences reported in dietary habits in relation to BMI
in this African migrant population [50]. In Spain, about 70%
of migrants from Equatorial Guinea adhered to a dietary
pattern labelled as “Western”, which was characterized by
energy-dense, fat-rich foods [56]. A healthier, more tradi-
tional dietary pattern was consumed by migrants who were
on average older and had a longer duration of stay. This
suggests that younger people and more recent migrants are
more readily adopting a Western dietary pattern than older
peers and peers with a longer duration of stay.

Smoking

Smoking contributes to CVD among African migrants, but
the degree differs per migrant group [57]. Among Moroccan
and Ghanaian migrants in the Netherlands, smoking-related
CVD risk is lower in women (0.1% and 4.3%) compared
with men (10.8% and 8.8%) [57], mirroring the substantially
lower smoking prevalence among African migrant women
compared with men [58]. This suggests that smoking is a

greater CVD risk factor among African migrant men than
women. In North America, smoking may be less of a con-
tributor in African migrants compared with other US pop-
ulations as smokers made up 4.3% of African migrants in
the US compared with 18.6% of African Americans [19].
A study in Minnesota reported a prevalence of 8.3% ever
smokers and found no significant differences based on coun-
try of origin, which included Somalia, Ethiopia, Libera,
Sudan, and Kenya [26].

Alcohol

Excessive alcohol consumption has long been recognized
as a behavioural risk factor for CVD. While there has been
controversy on the role of light to moderate use of alco-
hol, recent studies indicate increased CVD risk at all levels
of alcohol consumption [59]. In the US, studies report low
rates of alcohol consumption among sub-Saharan African
migrants [53]. However, alcohol consumption is very vari-
able depending on the circumstances of migration. Rates of
excessive alcohol use are higher among forced migrants for
whom alcohol use can be a form of coping with traumatic
experiences [60]. Other factors contributing to variation
in alcohol use include religious affiliation and time since
migration [61].

Underlying Mechanisms of the CVD Burden
in African Migrants

The potential factors underlying the disparate burden of
CVD in African migrants are multifaceted including premi-
gration and postmigration factors, genetics, and epigenetic
modifications among many other factors [62].

Pre-migration Factors

Evidence indicates that early life factors such as inadequate
maternal nutrition, low birth weight, intrauterine growth
restriction, and childhood malnutrition influence the devel-
opment of CVD later in life [63]. Low birth weight, for
example, has been shown to be associated with changes in
cardiovascular structure and function, including changes in
regulation of blood pressure, impaired vascular endothelial
function, and unfavourable lipid profile [63]. Poor early life
factors can also affect metabolic pathways, resulting to insu-
lin resistance, disrupted glucose metabolism, and increased
adiposity, and subsequent increase in the risk of CVDs [63].
The RODAM study among Ghanaian migrants in Europe
found early life factors to be associated with estimated
10-year atherosclerotic cardiovascular disease [64], meta-
bolic syndrome [65], and T2D [66]. Economic challenges
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in several African countries have exposed many migrants
to adverse early life circumstances such as limited access
to prenatal and childhood health care, inadequate nutrition
and poor socioeconomic conditions, increasing risk of CVD
in adulthood upon migration [67]. This phenomenon is line
with the thrifty phenotype hypothesis, which suggests that
people who are exposed to poor early life circumstances
develop an adaptive “thrifty” phenotype that becomes dis-
advantageous in obesogenic environments, commonly seen
in many high-income countries [68]. This clearly highlights
the importance of taking early life factors among migrants
into consideration when assessing migrants’ health.

In contrast, when African migrants exhibit a more favour-
able CVD risk profile compared with host populations, such
as lower stroke prevalence and mortality among African
migrants in the US, it has traditionally been attributed to the
“healthy migrant effect”. This hypothesis ascribes reduced
risk of certain CVDs and other non-communicable diseases
to a selection effect with healthier individuals more likely
to migrate [69]. However, this widely cited hypothesis has
been challenged as it is difficult to test and there is a need for
more studies linking both health advantages and disadvan-
tages to specific environmental exposures, such as lifestyle
factors [70].

Post- Migration Factors

Postmigration factors such as socioeconomic status (SES),
work and occupation, neighbourhood environment, social
support, cultural factors, and access to health care, can all
influence the health-related behaviours and cardiovascu-
lar outcomes among migrants. Migration to high-income
countries often creates economic challenges for migrants
as many carry the economic burden of looking after them-
selves in the destination countries as well as their families
left behind in their countries of origin [71]. This challenge
may introduce financial stress, which may create barriers
in accessing preventive services, healthy foods, heightened
psychosocial stress levels, and subsequently increase the
risk of CVD [72, 73]. In addition, many African migrants
engage in physically demanding jobs often accompanied by
exposure to occupational hazards, which can directly or indi-
rectly affect their CVD risk [74, 75]. Furthermore, migrants
often congregate in disadvantaged neighbourhoods in the
destination countries with limited access to fresh, nutritious
foods; safe recreational areas; and health care facilities [76],
which may contribute to poor dietary choices, physical inac-
tivity, and psychosocial stressors, all of which increase their
risk of CVD [77]. In addition, cultural beliefs and practices
can significantly influence health care—seeking behaviours,
adherence to medical advice, and the use of preventive care
services and subsequent cardiovascular health outcomes
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[78]. Finally, barriers to health care access, often due to lack
of health insurance, transportation difficulties, unfamiliarity
with the health care system, or distrust in health care sys-
tem, can result in delays in seeking medical care [79, 80],
including preventive care and regular screenings for car-
diovascular risk factors. This can lead to undiagnosed and
untreated conditions that contribute to CVD [81].
Post-migration factors that may contribute to the favour-
able CVD profile observed in some African migrants
include maintenance of a healthy traditional diet with low
alcohol intake and gaining access to preventive services that
were less available in their country of origin [82]. However,
evidence suggests that this CVD advantage, if present, tends
to diminish over time. For instance, a Dutch study that com-
pared incidence rates of first acute myocardial infarction
among ethnic groups in the Netherlands found that Moroc-
cans had a significantly lower incidence compared with the
Dutch host population in the initial phase, but this lower
incidence disappeared within ten years since migration [83].

Genetics/Epigenetics

Genetics can influence cardiovascular health in profound
ways and can affect most cardiometabolic risk factors [84].
Studying the genetics of CVD risk is particularly of interest
for African populations because of the high level of genetic
diversity among populations within Africa [85]. While most
disparities between African migrants and host populations
are driven by environmental and social factors, a compre-
hensive understanding of CVD in African migrants requires
studying genetics and its interaction with environmental
influences.

APOLI risk variants are a striking example of genet-
ics influencing differential CVD risk in African-ancestry
populations. These variants, common in some African
populations but are virtually absent in populations without
genetic African ancestry, were positively selected for pro-
tection against sleeping sickness [86]. In a recent analysis
among people with recent African ancestry living in the UK,
APOL]I genotypes - initially identified in relation to chronic
kidney disease - were found to be associated with 27 addi-
tional conditions, including CVD [87].

Another clear example is the A- haplotype of the G6PD
gene, which is estimated to be present in 10% of sub-Saha-
ran Africans [86]. It rose to that high frequency in certain
parts of Africa because it offers protection against malaria.
Recent work has shown that African migrants carrying this
haplotype had almost a full percentage point lower mean
HbA 1c than those who didn’t, due to haemolysis and faster
red blood cell turnover caused by G6PD deficiency [88].
The resulting lower HbAlc levels are independent of the
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degree of glycemia, contributing to underdiagnosis of T2D
in African migrants.

Epigenetics, which studies DNA modifications without
sequence changes, is also gaining recognition in migrant
health research [89]. The majority of epigenetics studies
have been performed in European-ancestry populations,
with studies among sub-Saharan Africans especially scarce
[90]. Epigenome-wide association analyses comparing
Ghanaian migrants with non-migrants identified 13 epigen-
etic markers differentially methylated, many of which could
be linked to CVD and related diseases [91]. Furthermore,
some epigenetic markers have been associated with per-
ceived discrimination among African migrants, suggesting
that epigenetics may serve as a mechanism through which
migration-related stressors influence CVD risk [92].

African-ancestry populations remain significantly under-
represented in genomics and epigenomics research. To
date, there is no GWAS for CHD in sub-Saharan Africans,
even though a large number of SNPs identified in ancestry-
specific cohorts indicates the potential value of conducting
such studies in this population [93]. Greater inclusion is
essential to ensure that African migrants benefit equitably
from advances in genomic medicine.

Prevention and Treatment of CVD in African
Migrants

Prevention

The primary prevention of CVD begins by identifying the
key risk factors, especially modifiable risk factors, to help
target therapeutic lifestyle changes [94]. This is highly rel-
evant because modifiable risk factors account for about
50-70% of CVD events and deaths [95, 96]. Lifestyle
intervention involving minimizing weight gain, adopting a
healthy diet, ensuring adequate sleep duration, engaging in
regular physical activity and avoiding smoking can prevent
CVD and related complications [97]. Because of the high
prevalence of obesity and hypertension in African migrant
groups, weight reduction programs that provide African
migrant groups specific dietary advice and promote physi-
cal activity as well as low salt and high potassium diet may
be especially helpful in reducing obesity and hypertension
related complications. Community engagement interven-
tions have a positive effect on lifestyle interventions and
health cardiovascular outcomes. However, intervention
trials targeting CVD prevention failed to include diverse
populations including African migrant populations and it
thus remains unclear whether the results from these trials
can be extrapolated to African migrants with different cul-
tural traditions and lifestyles. As a result, evidence on how

best to deliver effective culturally adapted health promotion
interventions to prevent CVD in African migrants is lack-
ing. Moreover, evidence on effective implementation strat-
egies, effectiveness and cost-effectiveness of these health
promotion interventions among African migrants are cur-
rently also lacking and clearly highlights the urgent need to
validate these interventions in migrant communities, taking
into account the context in which they live.

Treatment

Patients with established CVD risk factors have a high risk
of subsequent CVD events, including myocardial infarction
and stroke. For these patients, therapeutic lifestyle changes
of proven benefit, including dietary modification/weight
loss, increased physical activity, and smoking cessation, can
improve outcomes. Additional measures include treatment
of the risk factors such as hypertension, dyslipidaemia and
T2D. However, evidence shows suboptimal control of CVD
risk factors in African migrant groups in spite of their high
levels of awareness and treatment rates [98, 99]. This has
been suggested to be due to poor adherence to treatment and
lifestyle recommendations, possibly due to low health liter-
acy, poor care standards, poor quality of care or ineffective
response to glucose-lowering agents [99, 100]. This find-
ing clearly suggests the need for greater efforts to improve
the effectiveness of CVD risk factor management in African
migrants. Large gains can be achieved in African migrants
by removing barriers that prohibit effective CVD risk man-
agement, particularly physician inertia and nonadherence to
treatment recommendations. More emphasis should be on
increasing awareness, identification of barriers for improv-
ing lifestyle, and patient education. Patients should be pro-
vided information through trusted sources such as through
community leaders regarding CVD-associated risks, ben-
efits of treatment, and possible side effects in a way that can
be understood taking into account language barriers, as well
as cultural and socioeconomic background. In a culturally
adapted hypertension education (CAHE) to improve blood
pressure control and treatment adherence in patients of Afri-
can origin, including African migrants led to significant
improvements in blood pressure control and adherence to
lifestyle recommendations, supporting the need for cultur-
ally appropriate hypertension care [101].

Conclusions

A growing body of evidence shows that many African
migrant groups experience a higher burden of CVD and
its risk factors. However, there is substantial heterogene-
ity based on country of origin, host country, reason for
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migration, duration of stay, sex, and age among others. This
variation is likely driven by differences in pre- and post-
migration factors, including early life factors, SES, work
and occupation, neighbourhood environment, social sup-
port, cultural factors, access to health care, genetics, and
epigenetics. In addition, the majority of studies originate
from a handful of European and North American countries.
Future studies should aim to fill the existing gaps by includ-
ing diverse African migrant populations in diverse settings,
with a focus on longitudinal studies that can assess temporal
changes. To advance our understanding of the drivers and
mechanisms, these studies will need to collect detailed data
on lifestyle, sociocultural, environmental, as well as genetic
factors. Knowledge generated from these types of studies
is essential to develop targeted diagnostic, preventive, and
treatment strategies. Addressing the CVD burden in African
migrants requires a comprehensive approach that considers
the multifaceted nature of the effects of migration on health.
Through targeted research and intervention strategies, it is
possible to mitigate CVD risk and improve health outcomes
for African migrants globally.

Key References

* Razieh C, Zaccardi F, Miksza J, Davies MJ, Hansell AL,
Khunti K, et al. Differences in the risk of cardiovascular dis-
ease across ethnic groups: UK Biobank observational study.
Nutr Metab Cardiovasc Dis. 2022;32(11):2594—602.

Large study exploring differences in CVD risk and
its risk factors for African and other ethnic minor-
ity populations living in the UK.

* Looti AL, Ovbiagele B, Markovic D, Towfighi A. All-
Cause, Cardiovascular, and Stroke Mortality Among For-
eign-Born Versus US-Born Individuals of African Ancestry.
J Am Heart Assoc. 2023;12(9):¢026331.

This study showed that the CVD risk profile of
recent African migrants differs from other African-
ancestry groups in the US, showing that findings
from African Americans, for example, should not
be extrapolated to African migrants.

*s Mensah D, Ogungbe O, Turkson-Ocran R-AN, Onu-
oha C, Byiringiro S, Nmezi NA, et al. The Cardiometabolic
Health of African Immigrants in High-Income Countries: A
Systematic Review. International Journal of Environmental
Research and Public Health. 2022;19(13):7959.

@ Springer

A comprehensive systematic review providing
pooled estimates for the burden of cardiometa-
bolic risk factors among African migrants in high-
income countries.

* Ismail SU, Asamane EA, Osei-Kwasi HA, Boateng D.
Socioeconomic Determinants of Cardiovascular Diseases,
Obesity, and Diabetes among Migrants in the United King-
dom: A Systematic Review. International journal of envi-
ronmental research and public health. 2022;19(5):3070.

This systematic review examines the relationship
between socioeconomic determinants and CVD
risk in migrants, highlighting their varying impact
across migrant subgroups.

¢ Chilunga FP, Henneman P, Venema A, Meeks KAC,
Gonzalez JR, Ruiz-Arenas C, et al. DNA Methylation
as the Link between Migration and the Major Noncom-
municable Diseases: the RODAM Study. Epigenomics.
2021;13(9):653 - 66.

This is the first and only study examining the role
of epigenetics in migration and health.

Author Contributions K.A.C.M. and C.A. wrote the main manuscript
text and K.A.C.M. prepared figure 1. Both authors reviewed the manu-
script.

Funding The authors did not receive support for the submitted work.

Data Availability No datasets were generated or analysed during the
current study.

Declarations

Ethics Approval and Consent to Participate All studies with human or
animal subjects are published and followed ethical standards.

Competing Interests The authors declare no competing interests.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or format,
as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons licence, and indicate
if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless
indicated otherwise in a credit line to the material. If material is not
included in the article’s Creative Commons licence and your intended
use is not permitted by statutory regulation or exceeds the permitted
use, you will need to obtain permission directly from the copyright



Current Atherosclerosis Reports

(2025) 27:59

Page9of 11 59

holder. To view a copy of this licence, visit http://creativecommons.o
rg/licenses/by/4.0/.

References

10.

11.

12.

13.

14.

15.

16.

17.

18.

Mensah GA, Fuster V, Murray CJ, Roth GA, Diseases GBC, Col-
laborators R. Global burden of cardiovascular diseases and risks,
1990-2022. J Am Coll Cardiol. 2023;82(25):2350-473.

LiY, Cao G-y, Jing W-z, Liu J, Liu M. Global trends and regional
differences in incidence and mortality of cardiovascular disease,
1990-2019: findings from 2019 global burden of disease study.
Eur J Prev Cardiol. 2022;30(3):276-86.

Sohail QZ, Chu A, Rezai MR, Donovan LR, Ko DT, Tu JV. The
risk of ischemic heart disease and stroke among immigrant popu-
lations: A systematic review. Can J Cardiol. 2015;31(9):1160-8.
Mcauliffe M, Oucho LA. World Migration Report 2024. In.
Edited by International Organization for Migration (IOM).
Geneva; 2024.

International Migrant Stock [https://www.un.org/development/de
sa/pd/content/international-migrant-stock]

Harding S, Teyhan A, Rosato M, Santana P. All cause and car-
diovascular mortality in African migrants living in Portugal: evi-
dence of large social inequalities. Eur J Cardiovasc Prev Rehabil.
2008;15(6):670-6.

Fedeli U, Pigato M, Avossa F, et al. Large variations in stroke
hospitalization rates across immigrant groups in Italy. J Neurol.
2016;263(3):449-54.

Razieh C, Zaccardi F, Miksza J, et al. Differences in the risk of
cardiovascular disease across ethnic groups: UK biobank observa-
tional study. Nutr Metab Cardiovasc Dis. 2022;32(11):2594-602.
Agyemang C, van Oeffelen AAM, Norredam M, et al. Ethnic
disparities in ischemic stroke, intracerebral hemorrhage, and
subarachnoid hemorrhage incidence in the Netherlands. Stroke.
2014;45(11):3236-42.

Harding S, Rosato M, Teyhan A. Trends for coronary heart dis-
ease and stroke mortality among migrants in England and Wales,
1979-2003: slow declines notable for some groups. Heart.
2008;94(4):463-70.

Rafnsson SB, Bhopal RS, Agyemang C, et al. Sizable variations
in circulatory disease mortality by region and country of birth in
six European countries. Eur J Public Health. 2013;23(4):594-605.
Almoussa M, Mattei J. Cardiovascular health and risk factors in
African refugees and immigrants in the united States: a narrative
review. Ethn Health. 2023;28(3):399-412.

Commodore-Mensah Y, Hill M, Allen J, et al. Sex differences in
cardiovascular disease risk of Ghanaian- and Nigerian-Born West
African immigrants in the united States: the Afro-Cardiac study. J
Am Heart Association. 2016;5(2):¢002385.

Looti AL, Ovbiagele B, Markovic D, Towfighi A. All-Cause,
cardiovascular, and stroke mortality among Foreign-Born ver-
sus US-Born individuals of African ancestry. ] Am Heart Assoc.
2023;12(9):¢026331.

Wirth LS, Tobo BB, Hinyard L, Vaughn MG. Foreign-born
Blacks no different from Whites for odds of stroke. J Epidemiol
Community Health. 2017;71(8):786-93.

Agyemang C, Beune E, Meeks K, et al. Innovative ways of study-
ing the effect of migration on obesity and diabetes beyond the
common designs: lessons from the RODAM study. Ann N Y
Acad Sci. 2017;1391(1):54-70.

Boateng D, Agyemang C, Beune E, et al. Migration and cardio-
vascular disease risk among Ghanaian populations in Europe.
Circulation: Cardiovasc Qual Outcomes. 2017;10(11):¢004013.
Mensah D, Ogungbe O, Turkson-Ocran R-AN, et al. The car-
diometabolic health of African immigrants in High-Income

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

countries: A systematic review. Int J Environ Res Public Health.
2022;19(13):7959.

Turkson-Ocran RN, Nmezi NA, Botchway MO, et al. Comparison
of cardiovascular disease risk factors among African immigrants
and African Americans: an analysis of the 2010 to 2016 National
health interview surveys. J Am Heart Assoc. 2020;9(5):e013220.
Drummond PD, Mizan A, Burgoyne A, Wright B. Knowledge of
cardiovascular risk factors in West African refugee women living
in Western Australia. J Immigr Minor Health. 2011;13(1):140-8.
Saleh A, Amanatidis S, Samman S. Cross-sectional study of diet
and risk factors for metabolic diseases in a Ghanaian population
in Sydney, Australia. Asia Pac J Clin Nutr. 2002;11(3):210-6.
Agyemang C, Meeks K, Beune E, et al. Obesity and type 2 dia-
betes in sub-Saharan Africans— Is the burden in today’s Africa
similar to African migrants in Europe? The RODAM study. BMC
Med. 2016;14(1):166.

Guerin PB, Elmi FH, Corrigan C. Body composition and cardio-
respiratory fitness among refugee Somali women living in new
Zealand. J Immigr Minor Health. 2007;9(3):191-6.

Gele AA, Mbalilaki AJ. Overweight and obesity among African
immigrants in Oslo. BMC Res Notes. 2013;6(1):119.

Ahmed SH, Meyer HE, Kjollesdal MK, Madar AA. Prevalence
and Predictors of Overweight and Obesity among Somalis in
Norway and Somaliland: A Comparative Study. J Obes 2018,
2018:4539171.

Westgard B, Martinson BC, Maciosek M, et al. Prevalence of car-
diovascular disease and risk factors among Somali immigrants
and refugees. J Immigr Minor Health. 2021;23(4):680-8.

Toselli S, Gualdi-Russo E, Boulos DNK, et al. Prevalence of
overweight and obesity in adults from North Africa. Eur J Pub
Health. 2014;24(suppl1):31-9.

Perini W, van Valkengoed IGM, Snijder MB, Peters RJG, Kunst
AE. The contribution of obesity to the population burden of high
metabolic cardiovascular risk among different ethnic groups. The
HELIUS study. Eur J Pub Health. 2020;30(2):322-7.

Toselli S, Rinaldo N, Gualdi-Russo E. Length of residence and
obesity risk among North African immigrant women in Italy.
Econ Hum Biology. 2019;34:74-9.

Bentley AR, Rotimi CN. Interethnic differences in serum lip-
ids and implications for cardiometabolic disease risk in African
ancestry populations. Glob Heart. 2017;12(2):141-50.

Meeks KAC, Bentley AR, Agyemang C, et al. Ancestral and
environmental patterns in the association between triglycer-
ides and other cardiometabolic risk factors. EBioMedicine.
2023;91:104548.

Fatumo S, Karhunen V, Chikowore T, et al. Metabolic traits and
stroke risk in individuals of African ancestry: Mendelian random-
ization analysis. Stroke. 2021;52(8):2680—4.

van der Linden E, Meeks K, Beune E, et al. Dyslipidaemia among
Ghanaian migrants in three European countries and their compa-
triots in rural and urban Ghana: the RODAM study. Atherosclero-
sis. 2019;284:83-91.

Ghobadzadeh M, Demerath EW, Tura Y. Prevalence of blood
pressure, blood glucose and serum lipids abnormalities among
Ethiopian immigrants: A Community-Based Cross-Sectional
study. J Immigr Minor Health. 2015;17(4):1070-7.

Patel AP, Wang M, Pirruccello JP, et al. Lp(a) (Lipoprotein[a])
concentrations and incident atherosclerotic cardiovascular dis-
ease: new insights from a large National biobank. Arterioscler
Thromb Vasc Biol. 2021;41(1):465-74.

Modesti PA, Reboldi G, Cappuccio FP, et al. Panethnic differ-
ences in blood pressure in Europe: A systematic review and Meta-
Analysis. PLoS ONE. 2016;11(1):e0147601.

van der Linden EL, Beune E, Owusu-Dabo E, van den Born
BJH, Agyemang CO. Hypertension incidence among Ghanaian

@ Springer


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://www.un.org/development/desa/pd/content/international-migrant-stock
http://www.un.org/development/desa/pd/content/international-migrant-stock

59

Page 10 of 11

Current Atherosclerosis Reports (2025) 27:59

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51,

52.

53.

54.

55.

migrants and non-migrants: the RODAM-Pros cohort. Eur J Pub-
lic Health 2023, 33(Suppl 2).

Gualdi-Russo E, Zironi A, Dallari GV, Toselli S. Migration
and health in Italy: A multiethnic adult sample. J Travel Med.
2009;16(2):88-95.

Skogberg N, Laatikainen T, Koskinen S, et al. Cardiovascular risk
factors among Russian, Somali and Kurdish migrants in com-
parison with the general Finnish population. Eur J Pub Health.
2016;26(4):667-73.

Wolf-Maier K, Cooper RS, Banegas JR, et al. Hypertension
prevalence and blood pressure levels in 6 European countries,
Canada, and the united States. JAMA. 2003;289(18):2363-9.
Ogungbe O, Turkson-Ocran R-A, Nkimbeng M, et al. Social
determinants of hypertension and diabetes among African
immigrants: the African immigrants health study. Ethn Health.
2022;27(6):1345-57.

Gona CM, Lupafya TH, Zhou-Chidavaenzi N, Mafundikwa E,
Gona PN. The health status of Zimbabwean immigrants in the
US: A needs assessment. Clin Nurs Res. 2021;30(7):969-76.
Renzaho AMN, Nowson C, Kaur A, Halliday JA, Fong D,
DeSilva J. Prevalence of vitamin D insufficiency and risk fac-
tors for type 2 diabetes and cardiovascular disease among African
migrant and refugee adults in Melbourne. Asia Pac J Clin Nutr.
2011;20(3):397-403.

Reuven Y, Dreiher J, Shvartzman P. The prevalence of diabetes,
hypertension and obesity among immigrants from East Africa
and the former Soviet union: a retrospective comparative 30-year
cohort study. Cardiovasc Diabetol. 2016;15:74.

International Diabetes Federation. IDF Diabetes Atlas, 10th Edi-
tion. In.; 2021.

Meeks KA, Freitas-Da-Silva D, Adeyemo A, et al. Disparities in
type 2 diabetes prevalence among ethnic minority groups resident
in Europe: a systematic review and meta-analysis. Intern Emerg
Med. 2016;11(3):327-40.

Carlsson AC, Windell PE, Hedlund E, et al. Country of birth-spe-
cific and gender differences in prevalence of diabetes in Sweden.
Diabetes Res Clin Pract. 2013;100(3):404-8.

Vandenheede H, Deboosere P, Stirbu I, et al. Migrant mortality
from diabetes mellitus across Europe: the importance of socio-
economic change. Eur J Epidemiol. 2012;27(2):109-17.
Afrifa-Anane E, Aikins AD-G, Meeks KA, et al. Physical inactiv-
ity among Ghanaians in Ghana and Ghanaian migrants in Europe.
Med Sci Sports Exerc. 2020;52(10):2152-61.

Aronsen Torp J, Berggren V, Erlandsson L-K, Westergren A.
Weight status among Somali immigrants in Sweden in relation
to socio-demographic characteristics, dietary habits and physical
activity. Open Public Health J. 2015;8:10-6.

Lepoutre-Lussey C, Plouin P-F, Steichen O. Cardiovascular risk
factors in hypertensive patients born in Northern Africa and liv-
ing in France. Blood Press. 2010;19(2):75-80.

Galbete C, Nicolaou M, Meeks KA, et al. Food consump-
tion, nutrient intake, and dietary patterns in Ghanaian migrants
in Europe and their compatriots in Ghana. Food & nutrition
research; 2017.

Zheng L, Alam T, Khemlani A, Armah R, Horlyck-Romanovsky
M. Diet and dietary acculturation among immigrants from Sub-
Saharan Africa living in the united States: A scoping review. J
Nutr Educ Behav. 2024;56(8, Supplement 1):S6.

Méjean C, Traissac P, Eymard-Duvernay S, El Ati J, Delpeuch
F, Maire B. Diet quality of North African migrants in France
partly explains their lower prevalence of diet-related chronic
conditions relative to their native French peers, 3. J Nutr
2007;137(9):2106-13.

Awudi DA, Walker AN, Weeto MM, et al. Unhealthy diets increase
the likelihood of being overweight or obese among African

@ Springer

56.

57.

S8.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

migrant students in China, but not among African non-migrant
students: a cross-sectional study. Front Nutr. 2024;11:1291360.
Delisle HF, Vioque J, Gil A. Dietary patterns and quality in West-
African immigrants in Madrid. Nutr J. 2009;8:3.

Bolijn R, Muilwijk M, Nicolaou M, et al. The contribution of
smoking to differences in cardiovascular disease incidence
between men and women across six ethnic groups in Amster-
dam, the Netherlands: the HELIUS study. Prev Med Rep.
2023;31:102105.

Brathwaite R, Smeeth L, Addo J, et al. Ethnic differences in cur-
rent smoking and former smoking in the Netherlands and the con-
tribution of socioeconomic factors: a cross-sectional analysis of
the HELIUS study. BMJ Open. 2017;7(7):¢016041.

Biddinger KJ, Emdin CA, Haas ME, et al. Association of habitual
alcohol intake with risk of cardiovascular disease. JAMA Netw
Open. 2022;5(3):¢223849-223849.

Mwanri L, Mude W. Alcohol, other drugs use and mental health
among African migrant youths in South Australia. Int J Environ
Res Public Health 2021, 18(4).

Addo J, Cook S, Galbete C, et al. Differences in alcohol consump-
tion and drinking patterns in Ghanaians in Europe and Africa: the
RODAM study. PLoS ONE. 2018;13(11):¢0206286.

Agyemang C, van den Born B-J. Cardiovascular health and dis-
ease in migrant populations: a call to action. Nat Reviews Car-
diol. 2022;19(1):1-2.

Visentin S, Grumolato F, Nardelli GB, Di Camillo B, Grisan E,
Cosmi E. Early origins of adult disease: low birth weight and vas-
cular remodeling. Atherosclerosis. 2014;237(2):391-9.

Boateng D, Danquah I, Said-Mohamed R et al. Early-life expo-
sures and cardiovascular disease risk among Ghanaian migrant
and home populations: the RODAM study. 2020.

van der Heijden TGW, Chilunga FP, Meeks KAC, et al. The mag-
nitude and directions of the associations between early life fac-
tors and metabolic syndrome differ across geographical locations
among migrant and Non-Migrant Ghanaians—The RODAM
study. Int J Environ Res Public Health. 2021;18(22):11996.
Danquah I, Addo J, Boateng D, et al. Early-life factors are associ-
ated with waist circumference and type 2 diabetes among Ghana-
ian adults: the RODAM study. Sci Rep. 2019;9(1):10848-9.
Kumari U, Sharma RK, Keshari JR, Sinha A. Environmental
exposure: effect on maternal morbidity and mortality and neona-
tal health. Cur€us. 2023;15(5):e38548-38548.

Gluckman PD. Early life events and their consequences for later
disease: a life history and evolutionary perspective. Am J Hum
Biol. 2007;19:1-19.

Fuller-Thomson E, Brennenstuhl S, Cooper R, Kuh D. An inves-
tigation of the healthy migrant hypothesis: Pre-emigration char-
acteristics of those in the British 1946 birth cohort study. Can J
Public Health. 2016;106(8):e502-508.

Agyemang C. Comfy zone hypotheses in migrant health research:
time for a paradigm shift. Public Health. 2019;172:108-15.
Williams DR, Collins C. US socioeconomic and Racial differ-
ences in health: patterns and explanations. Ann Rev Sociol.
1995;21(1):349-86.

Ismail SU, Asamane EA, Osei-Kwasi HA, Boateng D. Socio-
economic determinants of cardiovascular diseases, obesity, and
diabetes among migrants in the united Kingdom: A systematic
review. Int J Environ Res Public Health. 2022;19(5):3070.
Premji S. It’s totally destroyed our life: exploring the pathways
and mechanisms between precarious employment and health and
Well-being among immigrant men and women in Toronto. Int J
Health Serv. 2018;48(1):106-27.

Backé E-M, Seidler A, Latza U, Rossnagel K, Schumann B. The
role of psychosocial stress at work for the development of cardio-
vascular diseases: a systematic review. Int Arch Occup Environ
Health. 2012;85(1):67-79.



Current Atherosclerosis Reports

(2025) 27:59

Page 11 of 11 59

75.

76.

71.

78.

79.

80.

81.

82.

83.

84.

8s.

86.

87.

88.

89.

Schnall PL, Dobson M, Landsbergis P. Globalization, work, and
cardiovascular disease. Int J Health Serv. 2016;46(4):656-92.
Kind AJH, Buckingham WR. Making neighborhood-Disadvan-
tage metrics Accessible — The neighborhood atlas. N Engl J
Med. 2018;378(26):2456-8.

Popkin BM, Duffey K, Gordon-Larsen P. Environmental influ-
ences on food choice, physical activity and energy balance.
Physiol Behav. 2005;86(5):603—13.

Ramaswamy P, Mathew Joseph N, Wang J. Health beliefs regard-
ing cardiovascular disease risk and risk reduction in South
Asian immigrants: an integrative review. J Transcult Nurs.
2020;31(1):76-86.

Dias SF, Severo M, Barros H. Determinants of health care uti-
lization by immigrants in Portugal. BMC Health Serv Res.
2008;8(1):207-207.

Hiam L, Gionakis N, Holmes SM, McKee M. Overcoming the
barriers migrants face in accessing health care. Public Health
(London). 2019;172:89-92.

Galanis P, Koureas S, Siskou O, Konstantakopoulou O, Angelo-
poulos G, Kaitelidou D. Healthcare services access, use and bar-
riers among migrants in Europe: A systematic review. Int J Caring
Sci. 2022;15(1):28-47.

Malika N, Roberts LR, Casiano CA, Montgomery S. A health
profile of African immigrant men in the united States. J Migration
Health. 2023;8:100202.

Van Oeffelen A, Agyemang C, Stronks K, Bots M, Vaartjes I.
Incidence of first acute myocardial infarction over time specific
for age, sex, and country of birth. Neth J Med. 2014;72(1):20-7.
Hajar R. Genetics in cardiovascular disease. Heart Views.
2020;21(1):55-6.

Choudhury A, Aron S, Botigué LR, et al. High-depth Afri-
can genomes inform human migration and health. Nature.
2020;586(7831):741-8.

Bentley AR, Callier SL, Rotimi CN. Evaluating the promise
of inclusion of African ancestry populations in genomics. Npj
Genomic Med. 2020;5(1):5.

Adamson WE, Noyes H, Johnson P, et al. Phenome-wide analy-
sis reveals epistatic associations between APOL1 variants and
chronic kidney disease and multiple other disorders. EBioMedi-
cine. 2024;101:105000.

Bentley AR. G6PD deficiency masks the diagnosis of abnormal
glucose tolerance: insight from the Africans in America Study.
In. Edited by American Society of Human Genetics Conference.
Denver, CO; 2024.

Elliott HR, Tillin T. Commentary: migrant study designs
for epigenetic studies of disease risk. Int J Epidemiol.
2015;44(4):1449-51.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

Breeze CE, Beck S, Berndt SI, Franceschini N. The missing diver-
sity in human epigenomic studies. Nat Genet. 2022;54(6):737-9.
Chilunga FP, Henneman P, Venema A, et al. DNA methylation
as the link between migration and the major noncommunicable
diseases: the RODAM study. Epigenomics. 2021;13(9):653-66.
van der Laan LC, Meeks KAC, Chilunga FP, et al. Epigenome-
wide association study for perceived discrimination among sub-
Saharan African migrants in Europe - the RODAM study. Sci
Rep. 2020;10(1):4919.

Silva S, Nitsch D, Fatumo S. Genome-wide association stud-
ies on coronary artery disease: A systematic review and impli-
cations for populations of different ancestries. PLoS ONE.
2023;18(11):¢0294341.

Caldwell M, Martinez L, Foster JG, Sherling D, Hennekens CH.
Prospects for the primary prevention of myocardial infarction and
stroke. J Cardiovasc Pharmacol Therap. 2019;24(3):207-14.
Magnussen C, Ojeda FM, Leong DP, et al. Global effect of modi-
fiable risk factors on cardiovascular disease and mortality. N Engl
J Med. 2023;389(14):1273-85.

Patel SA, Winkel M, Ali MK, Narayan KMV, Mehta NK. Cardio-
vascular mortality associated with 5 leading risk factors: National
and state preventable fractions estimated from survey data. Ann
Intern Med. 2015;163(4):245-53.

Kariuki JK, Imes CC, Engberg SJ, Scott PW, Klem ML, Cortes
YI. Impact of lifestyle-based interventions on absolute cardio-
vascular disease risk: a systematic review and meta-analysis. JBI
Evid Synth. 2024;22(1):4-65.

van der Linden EL, Couwenhoven BN, Beune EJAJ, Daams
JG, van den Born B-JH, Agyemang C. Hypertension aware-
ness, treatment and control among ethnic minority populations
in Europe: a systematic review and meta-analysis. J Hypertens.
2021;39(2):202—-13.

Ujcic-Voortman JK, Stronks K, Peters RJ et al.,: Case Finding
and Medical Treatment of Type 2 Diabetes among Different Eth-
nic Minority Groups: The HELIUS Study. Journal of Diabetes
Research 2017, 2017(2017):1-8.

Agyemang C, Kieft S, Snijder MB, et al. Hypertension control in
a large multi-ethnic cohort in Amsterdam, the Netherlands: the
HELIUS study. Int J Cardiol. 2015;183:180-9.

Beune EJ, van Moll EP, Beem L, et al. Culturally adapted
hypertension education (CAHE) to improve blood pressure con-
trol and treatment adherence in patients of African origin with
uncontrolled hypertension: cluster-randomized trial. PLoS ONE.
2014;9(3):90103.

Publisher’s Note Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

@ Springer



	﻿Cardiovascular Disease Burden among African Migrants
	﻿Abstract
	﻿Introduction
	﻿CVD Burden in African Migrants
	﻿Risk Factors for CVD in African Migrants
	﻿Cardiometabolic Risk Factors
	﻿Obesity
	﻿Dyslipidaemia
	﻿Hypertension
	﻿Type 2 Diabetes


	﻿Behavioural Risk Factors
	﻿Physical Activity
	﻿Diet
	﻿Smoking
	﻿Alcohol

	﻿Underlying Mechanisms of the CVD Burden in African Migrants
	﻿Pre-migration Factors
	﻿Post- Migration Factors
	﻿Genetics/Epigenetics

	﻿Prevention and Treatment of CVD in African Migrants
	﻿Prevention
	﻿Treatment

	﻿Conclusions
	﻿Key References
	﻿References


