j A bli Ith . .
e ot ora/10.1186/212885.001 29400 BMC Public Health

: : . : ®
Risk of SARS-CoV-2 infection in migrants -
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Abstract

Background: Migrants and ethnic minorities have suffered a disproportionate impact of the COVID-19 pandemic
compared to the general population from different perspectives. Our aim was to assess specifically their risk of infec-
tion in the 53 countries belonging to the World Health Organization European Region, during the first year of the
pandemic.

Methods: We conducted a systematic review following Preferred Reporting Items for Systematic Reviews and Meta-
Analyses guidelines (PROSPERO CRD42021247326). We searched multiple databases for peer-reviewed literature,
published on Medline, Embase, Scisearch, Biosis and Esbiobase in 2020 and preprints from PubMed up to 29/03/2021.
We included cross-sectional, case-control, cohort, intervention, case-series, prevalence or ecological studies, reporting
the risk of SARS-CoV-2 infection among migrants, refugees, and ethnic minorities.

Results: Among the 1905 records screened, 25 met our inclusion criteria and were included in the final analysis. We
found that migrants and ethnic minorities during the first wave of the pandemic were at increased exposure and risk
of infection and were disproportionately represented among COVID-19 cases. However, the impact of COVID-19 on
minorities does not seem homogeneous, since some ethnic groups seem to be more at risk than others. Risk factors
include high-risk occupations, overcrowded accommodations, geographic distribution, social deprivation, barriers to
access to information concerning preventive measures (due to the language barrier or to their marginality), together
with biological and genetic susceptibilities.

Conclusions: Although mixed methods studies will be required to fully understand the complex interplay between
the various biological, social, and cultural factors underlying these findings, the impact of structural determinants of
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health is evident. Our findings corroborate the need to collect migration and ethnicity-disaggregated data and con-
tribute to advocacy for inclusive policies and programmatic actions tailored to reach migrants and ethnic minorities.

Keywords: Migrants, Ethnic minorities, SARS-CoV-2 infection, COVID-19, Systematic review, Health inequalities

Background

With more than 175 million infected globally and more
than 3.8 million deaths at the time of writing [1, 2] the
COVID-19 pandemic stands as the greatest public health
challenge since the 1918 influenza pandemic [3], urgently
raising the need to ensure the protection of health for all
[4]. The scientific community has emphasized how the
effects of the pandemic are contributing to increasing
health inequalities, through direct mechanisms - which
concern exposure to infection risk and vulnerability - and
indirect mechanisms, due to the impact of the pandemic
on the organization of the Health System and on the
socio-economic determinants of health [5].

Migrants and Ethnic Minorities (MEMs) generally rep-
resent a potentially vulnerable population group [6, 7],
in part because they are more frequently subject to dis-
crimination and socio-economic inequalities [8, 9]. In the
context of the current pandemic, it is therefore increas-
ingly necessary to pay special attention to these popula-
tions [10-12].

During the last year, the scientific literature regard-
ing Severe Acute Respiratory Syndrome Coronavirus-2
(SARS-CoV-2) has grown enormously, involving the
entire scientific community at a global level [13]. Nowa-
days, the PubMed database counts more than 140,890
articles related to COVID-19 [14]. Among the published
studies, there are several on the epidemiological and clin-
ical characteristics of at-risk population groups, which
have revealed that ethnic minorities have a higher risk
of getting sick and dying [15—17]. However, the available
studies do not offer, until now, unambiguous interpretive
models about the risk of infection among different popu-
lation groups and the dynamics that sustain it, especially
in the World Health Organization (WHO) European
region.

This is the first study to date that aims to assess,
through a systematic review of the literature, what
has been the risk of infection with SARS-CoV-2 virus
for migrants and ethnic minorities in the 53 countries
belonging to the European Region of the WHO [18] and
whether this differs significantly from the risk of infec-
tion of the corresponding autochthonous populations. In
addition, the study aims at suggesting possible explana-
tions based on the findings of the included studies and
literature. Further studies on the risk of mortality, other
clinical outcomes, and differences in access to services
are ongoing in the context of a wider research project.

Methods

A systematic review was undertaken according to the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) [19] in order to retrieve stud-
ies evaluating the exposure to SARS-CoV-2 of migrants,
refugees and ethnic minorities. It was registered with
PROSPERO (CRD42021247326). A protocol for this
systematic review was prepared and published on
PROSPERO.

We used the STN® international platform to search the
following databases: Medline, Embase, Scisearch, Bio-
sis, Esbiobase. To increase efficiency all databases were
searched simultaneously with a single query.

After a preliminary pilot search aiming at balancing
recall (sensitivity) and precision (specificity), a tailored
search strategy was developed. It included both Med-
line and Embase subject headings (i.e. MeSH and Emtree
terms, respectively) as well as free-text words in the title
and abstract fields. Duplicate citations due to databases
overlap were removed during the multifile session and
de-duplicated search results were exported to Microsoft
Excel to facilitate further data analysis and management.
Further duplicates, not automatically intercepted, were
removed based on a review of the titles.

In order to identify emergent literature on our topic, an
additional search for preprint citations was run in Pub-
Med, which makes available content from the following
preprint servers: medRxiv, bioRxiv, ChemRxiv, arXiv,
Research Square, and Social Science Research Network.

The complete search strategies are presented as an
additional file (see Additional file 1).

Selection criteria

We included studies reporting the risk of SARS-CoV-2
infection among migrants, refugees, and ethnic minori-
ties in the 53 countries belonging to the European Region
of WHO. For migrant definition we referred to the Inter-
national Organization for Migration (IOM) glossary

! We referred to the migrant definition described in the IOM glossary: “An
umbrella term, not defined under international law, reflecting the common lay
understanding of a person who moves away from his or her place of usual res-
idence, whether within a country or across an international border, temporar-
ily or permanently, and for a variety of reasons. The term includes a number
of well-defined legal categories of people, such as migrant workers; persons
whose particular types of movements are legally defined, such as smuggled
migrants; as well as those whose status or means of movement are not specifi-
cally defined under international law, such as international students”
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[20]. We sourced refugee definition from the conven-
tion and protocol relating to the status of refugees of the
United Nations High Commissioner for Refugees? [21].
At last, we defined ‘ethnic minorities’ according to the
European Centre for Disease Prevention and Control®
[22]. However, it must be noted that there is no univer-
sally accepted definition of such terms and that the dif-
ferences between migrants and ethnic minorities are
nuanced and dependent on the country context.

We included primary quantitative and quali-quan-
titative studies (cross-sectional, case-control, cohort,
intervention, case-series, prevalence or ecological stud-
ies), published in English, Italian, French and Spanish
languages, in 2020 on the databases cited above, purely
qualitative studies were excluded. Regarding the publica-
tion type, comments, opinions, editorials, and news were
excluded; letters were included only if containing origi-
nal quantitative data. Reviews were excluded, but if they
were relevant to our topic, their sources (primary studies)
were included. The preprints were searched on PubMed
up to March 29, 2021.

Two reviewers at a time screened independently title
and abstract against eligibility criteria. Overall, ten
researchers, appropriately trained and constantly moni-
tored, were involved. Furthermore, by reading the full
texts, they assessed eligibility for inclusion of the selected
studies. Any disagreements were resolved by discussion
between the two reviewers. If it was not possible, an
assessment group stepped in for a final decision.

Critical appraisal, data extraction and synthesis

Two researchers assessed the study quality indepen-
dently, using the appropriate Joanna Briggs Institute
critical appraisal tools [23] for each study design. Quality
scores were calculated as the number of positive answers
out of the maximum number of applicable questions
and converted into percentages. Studies with a score of
80-100% were considered ‘high quality, 60-79% ‘medium
quality’ and 0-59% ‘low quality’ [24]. Low quality studies

2 We referred to refugee definition from the convention and protocol relating
to the status of refugees of the United Nations High Commissioner for Refu-
gees: (Any person who) “As a result of events occurring before 1 January 1951
and owing to well founded fear of being persecuted for reasons of race, reli-
gion, nationality, membership of a particular social group or political opinion,
is outside the country of his nationality and is unable or, owing to such fear, is
unwilling to avail himself of the protection of that country; or who, not having
a nationality and being outside the country of his former habitual residence as
a result of such events, is unable or, owing to such fear, is unwilling to return
to it”

3 We referred to the ethnic minorities definition according to the Euro-
pean Centre for Disease Prevention and Control: “Groups of people sharing
a different ‘sense of identity and common characteristics such as language,
religion, tribe, nationality, race or a combination thereof” from the majority
population in the place where they live”
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were not excluded but contributed to the final synthesis.
For each selected study, the study quality in terms of risk
of bias is presented in the Results.

Relevant information from the included documents
was extracted by one reviewer and checked by another,
using an appropriate extraction form that included the
following items: bibliographic reference, publication
country, language, type of study, study period, objectives,
exposed population, comparison population if available,
diagnostic methods, observation setting, outcomes and
their measures of effect (in terms of incidence, preva-
lence, morbidity rates, rate ratios, odds ratios, relative
risks, hazard ratios), results, conclusions, limits, com-
ments and study quality.

Disagreements both in quality assessment and in data
extraction were resolved by discussion between the two
reviewers. If it was not possible, an assessment group
stepped in for a final decision.

Data of the included studies were narratively described
and gathered according to outcomes and effect meas-
ures and illustrated in a table. Due to heterogeneity of
study designs and populations, meta-analysis was not
performed.

Results

Literature search and selection

The systematic search of the literature concerning the
study question identified 2946 records on databases and
111 records on preprint citations; 1152 duplicates were
removed, so 1905 records were screened by title and
abstract and then the remaining 78 by full text reading.
Twenty-five records, all peer reviewed, met all the inclu-
sion criteria and were analysed for a quality appraisal
(Fig. 1), no preprint was included.

Sixty-eight percent of studies were considered “high
quality’; 28% “medium quality” and only one study had
a “low quality” level. Table 1 shows the characteristics of
the included studies. For further details on the included
studies see Additional file 2.

No studies specifically concerning refugees were
found. Given the non-homogeneity of the definitions of
migrants or ethnic minorities in the different countries,
we will quote the term used by the authors of each article.

Migrants
We found 6 data sources reporting the incidence of
COVID-19 specifically in migrants, including 3 from
Spain, 1 from Italy, 1 from Switzerland and 1 from
Sweden.

In a cohort study conducted in Alcorcén (Spain),
involving 152,018 individuals up to 25th April 2020, the
crude cumulative incidence rate of COVID-19 among
migrants was higher than among the host Spanish
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Fig. 1 PRISMA flow diagram of included data sources
population, at 8.71 and 6.51 per 1000 inhabitants respec- (r = — 0257, p<005) However, once more, the percent_

tively (p<0.001) [25]. A markedly increased relative risk
(RR) was found in people from Sub-Saharan Africa (RR
3.66, 95% CI [1.42-9.41], p=0.007), the Caribbean (RR
6.35, 95% CI [3.83-10.55], p<0.001), and Latin America
(RR 6.92, 95% CI [4.49-10.67], p<0.001). Data from a
hospital in Madrid [26] showed no significant differ-
ences between migrants and host population in terms
of COVID-19 positivity among those tested (52.5%
[136/259] vs 51.4% [782/1522]) up to the second week
of April. There was also no difference in testing rate in
terms of odds ratio (OR) between migrants and the host
population (OR 1.08, 95% CI [0.95-1.24]). However,
positivity rates per 1000 people were higher for migrants
from Latin America, in particular Peru (29.6, 95% CI
[18-41]), Ecuador (28.7, 95% CI [18-39]), Colombia
(11.9, 95% CI [6-17]) and Venezuela (9.9, 95% CI [2—18]),
compared with the host population (4.5, 95% CI [4, 5])
and other migrant groups. Only 12.5% of COVID-19
positive migrants were older than 65years of age, com-
pared to 56.9% of Spanish citizens who tested positive.
In an ecological study from Barcelona [27] there was a
statistically significant negative correlation between the
cumulative incidence of COVID-19 up to 14 May 2020
and the percentage of immigration in the neighbourhood

age of Latin American immigrants in the neighbourhood
showed a statistically significant positive correlation
(r =0.322; p<0.01).

A Swiss study [28], with a sample size of 379, found
that during the first wave, in Geneva, undocumented and
recently regularized migrants frequently reported hav-
ing had COVID-19 infection: 12.4% of the interviewees
(mainly middle-aged women from Latin-America), with
no significant difference between the regularized group
(10.5%) and the undocumented (16.7%).

A Swedish study reported that, in June 2020, there was
a different antibody prevalence rate between two areas of
Stockholm with different presence of non-Swedish origin
individuals (N=213): in one suburban area, with 98.9%
of people of non-Swedish origin among tested individu-
als, there was a 30% positivity, while in the compared
area, with 98.4% of Swedish among tested individuals, the
prevalence was 4.1% (p <0.001) [29].

A study conducted in Reggio Emilia (Italy) among 2635
individuals, however, found that immigrant residents and
Italians had a similar prevalence of COVID-19 in March
2020 [30]. The probability of being positive among those
tested was in fact similar between immigrants and Ital-
ians (OR 1.1, 95% CI [0.83-1.5]), as well as the proportion
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of tested people among foreigners and Italians (OR 0.93,
95% CI [0.81-1.1]). Furthermore, the adjusted ORs con-
firmed that the probability of testing positive was higher
in immigrant women (OR 2.7, 95% CI [1.4—4.9]) than in
immigrant men, while in Italians the opposite was found
(OR 0.74, 95% CI [0.62—0.88]).

Ethnic minorities

We found 19 data sources reporting the incidence of
COVID-19 in ethnic minorities, including 17 from the
United Kingdom (UK), 1 from France and 1 from Israel.
12 concerned the general population, 5 focused on
healthcare workers, while 2 dealt with specific vulnerable
subgroups.

Out of the 17 studies conducted in the UK, 6 used
as data source the UK Biobank cohort, which is a pro-
spective cohort study of over half a million men and
women aged 40-69years old [31]. Several of these
studies pointed out that, among the COVID-19 posi-
tive cases identified in the first wave, there was an over-
representation of BAME (Black, Asian, and Minority
Ethnic) individuals. A prevalence study reported that
non-White individuals were 13.8% of the COVID-19
positive cohort and 7.9% of the negative one (p <0.001)
[32]. A prospective cohort study (N=4510) confirmed
that BAME ethnicity was associated with greater odds
of COVID-19 positive status (OR 1.78, 95% CI [1.43—
2.20]), and added that individuals of Black and Asian
ethnicity were most disproportionately affected, with
Black ethnicities contributing over 3.5 times the num-
ber of positive cases (among the 13.1% of positive cases
that were BAME individuals, 5.7% were Black, 4.5%
Asian; 3.8%) [33]. In another study it was reported that
the unadjusted relative risk of COVID-19 for Black
participants to the UK Biobank cohort was 3.66 (95%
CI [2.83-4.74]), compared to White participants, but
adjusting for Townsend deprivation index [34, 35]
reduced the relative risk to 2.44 (95% CI [1.86-3.20])
[36]. Another study including 2658 individuals out of
the UK Biobank cohort, confirmed that Black and South
Asian participants had the highest risk (respectively RR
3.35, 95%CI [2.48-4.53] and RR 2.42, 95% CI [1.75-
3.36]), with an attenuation of the risk with adjustment
for the country of birth (RR 3.13, 95% CI [2.18-4.48]),
for a history of being a healthcare worker (RR 2.66, 95%
CI [1.83-3.84]), and for other social factors including
employment status, housing tenure and household size
(RR 2.05, 95% CI [1.39-3.03]). Among south Asians,
risks were largest in particular in the Pakistani group
(RR 3.24, 95% CI [1.73-6.07]), and were slightly higher
in the Indian group (RR 1.98, 95% CI [1.26-3.09]) [37].
A further cohort study also reported that non-White
ethnicity is associated with increased risk of testing
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positive for SARS-CoV-2 (OR 2.14, 95% CI [1.57-2.93]
for Blacks and OR 1.68, 95% CI [1.29-2.18] for other
ethnicities), but the risk is attenuated in a fully adjusted
complex model for demographic descriptors, social,
health risk, medical, and environmental factors (OR
1.11, 95% CI [1.03-1.19] for Blacks and OR 1.14, 95%
CI [1.06-1.23] for other ethnicities) [38]. A prevalence
study on 5623 individuals also reported a higher risk
of infection among BAME individuals (positivity rate
32.1% BAME vs 18.7% White Ethnicity), while show-
ing how the risk related to BAME increased for higher
Body Mass Index (BMI) values in comparison with
the White population (for BMI=25: OR 0.96, 95% CI
[0.61-1.52]; for BMI = 35: OR 2.56, 95% CI [1.63—4.03])
[39].

Other studies from the UK, using different data
sources, confirm the increased risk of infection among
ethnic minorities described so far. In a cross-sectional
study conducted among 3018 adult patients at Shef-
field Teaching Hospitals, BAME patients were signifi-
cantly more likely to test positive than the White cohort
(»p=0.026). BAME men were significantly more likely to
test positive compared to both BAME women (p =0.007)
and White men (p=0.009). Furthermore, positive BAME
patients were significantly younger than White patients,
with a median age of 55years compared to 77years
(p<0.001) [40]. However this study, reported in a letter
to the editor, has been assessed as being of low quality
according to the criteria considered.

A cross sectional study conducted among 3802 individ-
uals in the Oxford-Royal College of General Practitioners
Research Surveillance Centre reported that, compared
with White people, people from Black and Asian ethnic-
ity were at increased risk of testing positive for SARS-
CoV-2 (adjusted OR 4.75, 95% CI [2.65-8.51] for Blacks
and adjusted OR 1.46, 95% CI [0.94-2.29] for Asians).
The prevalence rate among White people was 15.5%
(388/2497) and 62.1% (36/58) among Black people [41].

A cross-sectional study conducted in east London,
using primary care electronic health data from 1.2 mil-
lion adult patients, found a two-fold increase in the odds
of suspected COVID-19 (based on contact history and
symptoms) for South Asian (OR 1.98, 95% CI [1.86-2.09])
and Black (OR 1.88, 95% CI [1.77-2.0]) adults compared
with White adults (reference). In a fully adjusted analy-
sis that included clinical factors, South Asian patients
still had nearly twice the odds of suspected infection (OR
1.93, 95% CI [1.83-2.04]), while the OR for Black patients
was reduced to 1.47 (95% CI [1.38-1.57]) [42]. A pro-
spective population-based study in the UK and the USA
(United States of America) confirmed that, in the general
community (N=2,035,395, among which 93.9% were
from the UK), the hazard ratio (HR) was increased for



Jaljaa et al. BMC Public Health (2022) 22:143

individuals from Black, Asian, and minority ethnic back-
grounds compared with White individuals (adjusted HR
2.51,95% CI [2.18-2.89]) [43].

A retrospective cohort study carried out in University
Hospitals of Leicester National Health Service (NHS)
Trust UK among 4051 participants found that BAME
Polymerase Chain Reaction (PCR) positivity was more
common among individuals with ethnic minority back-
grounds than their White counterparts (White 20.0%,
South Asian 37.5%, Black 36.1%, Other 32.2%; p<0.001
for all ethnic minority groups vs White). Compared to
White ethnicity, South Asian, Black and Other ethnicities
were more likely to test positive (adjusted OR 2.44, 95%
CI[2.01-2.97], 2.56, 95% CI [1.71-3.84] and 2.53, 95% CI
[1.74-3.70], respectively), as they had a larger household
size (adjusted OR 1.06, 95% CI [1.02-1.11]). Belonging to
an ethnic minority group was associated with PCR posi-
tivity both before and after the lockdown (adjusted OR
2.70, 95% CI [1.86-3.91] and adjusted OR 2.45, 95% CI
[1.98-3.02], respectively). Moreover, when compared
to the White cohort, South Asian and Black individuals
were more likely to live in a deprived area (median Multi-
ple Deprivation Index 6 vs 4, p <0.001 and 6 vs 3, p <0.001
respectively) [44, 45]. With regard to the possible corre-
lation with social background, a socio-economic study
conducted in the UK [46] reported that minority groups
typically reside in parts of the country where more cases
have been confirmed: Black Caribbean individuals on
average reside in areas with 17% more confirmed cases
per capita than White British individuals. It was reported
also that they might be more at risk of community trans-
mission due to different family and household structures.
In particular, South Asian ethnic groups are more likely
to live in larger households. Minority ethnic groups tend
to be more likely to live in overcrowded accommodation:
the proportion of households in London having more
residents than rooms is 2% for White British, nearly 30%
for Bangladeshis, 18% for Pakistanis and 16% for Black
Africans. Finally, it is reported that Black Africans and
Black Caribbeans are over-represented among key work-
ers. In the Black African ethnic group almost 1/3 of the
working-age population are employed in key worker
roles and 1/5 in health and social care jobs. 37% of the
UK’s doctors are foreign-born (even if only 18% of the
working-age population are foreign-born), nearly 10% are
from India, while 7% of nurses are Black Africans.

Conversely in a study conducted in Israel, the authors
estimated the association of socio-economic status,
population density, size of elderly population and eth-
nicity with COVID-19 morbidity and observed that
Arab communities, despite their lower socioeconomic
and minority status, sustained lower morbidity rates
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than Jewish communities, who sustained 1.68 higher
morbidity rates. At any given value of population den-
sity or size of elderly population, the gap in morbidity
rate between the Jewish and Arab cities is reported to
persist, with morbidity rates consistently lower in Arab
communities [47].

Healthcare workers

We found 5 data sources, all from the UK, focusing spe-
cifically on the risk of infection in healthcare workers
(HCWs) during the first wave of the pandemic, most
of which confirmed the disproportionate impact of
COVID-19 on minority staff. A cross-sectional study
conducted in April in a hospital of Birmingham among
516 HCWs, demonstrated that employees of BAME eth-
nicity were at significantly greater risk of seropositivity
than individuals of White ethnicity (adjusted OR 1.92,
95% CI [1.14-3.23]) [48].In a cross-sectional study con-
ducted in a Hospital of Leicester, seroprevalence among
10,662 staff members was specifically higher in Black
(21.2%) and South Asian (12.3%) compared to White
staff (9.1%). Minority ethnicity was associated with sero-
positivity on an adjusted analysis (Black: adjusted OR
2.42, 95% CI [1.90-3.09] and South Asian: adjusted OR
1.26, 95% CI [1.07-1.49]). In particular, Black and South
Asian nurses had significantly higher seropositivity rates
than their White counterparts (23.9% vs 11.0% [p <0.001]
and 17.7% vs 11.0% [p <0.001], respectively) [49]. Finally,
the previously mentioned prospective population-based
study, conducted in USA and UK [43], also showed that,
among 99,795 HCWs (85.4% from UK), Black, Asian, and
minority ethnic staff had an increased risk of COVID-
19 (adjusted HR 1.81, 95% CI [1.45-2.24]) compared
with non-Hispanic White HCWs (reference). Moreover,
non-White HCWs more frequently reported reuse of
or inadequate access to Personal Protective Equipment
(PPE), even after adjusting for exposure to patients with
COVID-19 (adjusted OR 1.49, 95% CI [1.36-1.63]) and
were more likely to work in higher risk clinical settings
(adjusted OR 1.13, 95% CI [1.03-1.23]).However, among
2100 staff of NHS Trust at Gateshead, the seroprevalence
of BAME and White HCWs was not found to be signifi-
cantly different (respectively 19.4 and 19.5%, p=1.00),
and the risk remained similar (BAME OR 1.03, 95% CI
[0.56-1.87]) adjusted for age, gender and role within the
organization [50]. Another cross-sectional study con-
ducted among 991 staff members of County Durham and
Darlington NHS Foundation Trust also found no statis-
tically significant difference in incidence of SARS-CoV-2
RNA detection between BAME and non-BAME groups
(45.1% vs. 45.3%; adjusted OR 1.08, 95% CI [0.56-2.04]),
but 37% of the sample did not declare their ethnicity [51].
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Specific vulnerable subgroups

We found a study focused on 427 pregnant women in
the UK [52], which showed that 56% of women admit-
ted to 194 hospitals with confirmed SARS-CoV-2 infec-
tion were from Black or other ethnic minority groups.
The incidence per 1000 maternities was 3.5 for White
women (reference), 28.4 for Blacks (rate ratio 8.1, 95% CI
[6.2-10.5]), 13.9 for Asians (rate ratio 4.0, 95% CI [3.1—
5.1]), 9.5 for Chinese/other (rate ratio 2.7, 95% CI [1.7-
4.0]), and 6.9 for mixed ethnicities (rate ratio 2.0, 95% CI
[0.9-3.8]).

A French study evaluating a population of 1216 kidney
recipients between March and April 2020 showed that
COVID-19-positive patients were more frequently non-
Whites compared with patients who were COVID-19
negative (36.4% (24/66) patients versus 17.2% (198/1150;
p=0.001). The simple logistic regression analysis identi-
fies non-White ethnicity as a factor independently asso-
ciated with COVID-19 disease (adjusted OR 2.17, 95% CI
[1.23-3.78]; p=0.007) [53].

Discussion

This systematic review aims at providing an overview of
the risk of SARS-CoV-2 infection among migrants and
ethnic minorities in the countries of the European Region
of WHO. The geographical restriction to this region was
chosen to limit the heterogeneity of the target population
among different countries, although also countries of the
European Region of WHO encompass dissimilar migra-
tion patterns and different political, cultural and eco-
nomic profiles.

However, in our review we found studies only from
7 countries out of 53. In particular, 68% of the studies
included were conducted in the UK: this could be due
to a different sensitivity to the topic of health inequali-
ties and possibly to a standardized data collection system
that includes ethnicity.It should also be noted that all 25
studies included refer to the ‘first wave’ of the pandemic
(March—June 2020), which had a different management
and therefore a different impact than the following epi-
demic waves due to the initial lack of preparedness in the
response to a rapidly evolving situation.

Taking into account that more than 2/3 of the included
studies are of high quality, and only one was rated as low
quality, most of them showed that MEMs were at higher
risk of SARS-CoV-2 infection and over-represented in
confirmed COVID-19 cases, corroborating data previ-
ously reported in the USA [54, 55] and in high-income
countries in general [24]. Similarly, a greater impact on
ethnic minorities had already been pointed out in previ-
ous pandemics, such as the 2009 HIN1 influenza pan-
demic [56, 57].
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In this analysis, we report data delineating a specific set
of vulnerabilities and risk factors for MEMs that could
determine their over-exposure to SARS-CoV-2. The pos-
sible reasons, gathered both from the articles included in
the systematic review and from other sources, are listed
below.

i) The increased exposure could be due to the over-
representation of these groups among key workers and
in public-facing jobs, as suggested by several authors
[29, 46]. In fact, service professions such as trans-
port and domestic or construction work, being jobs
requiring constant physical presence with the impos-
sibility of remote working, are more exposed [58].
This would explain why, during the first wave lock-
down, a smaller decrease in cases in ethnic minori-
ties compared to the general population was reported
[44], confirming the “luxury nature of stay-at-home
orders” described by Huang [59]. Moreover, in some
countries such as the UK, ethnic minorities are over-
represented among healthcare workers [46], that -
together with their families - were the most exposed
and affected category [60, 61]. However, some stud-
ies pointed out that, even among healthcare workers,
there was a higher risk of infection specifically for
minority staft [48], confirming what Rimmer previ-
ously reported [62, 63]. In particular, South Asian
and Black HCWs were found to be more vulnerable
by Martin [49]. This could be due to many reasons,
such as the inadequate access to PPE or to the higher
probability of working in higher risk clinical settings,
as suggested by Nguyen [43].

ii) Another reason that could have contributed to the
higher incidence of SARS-CoV-2 for some ethnic
groups is their higher risk of living in larger house-
holds and multi-generation housing, with implica-
tions for transmission from younger to older and
more vulnerable household members [22, 44]. In par-
ticular, South Asian ethnic groups seem more likely
to live in overcrowded accommodations and larger
households [46]. Such conditions were likely to make
self-isolation much more challenging and to increase
opportunities for within-household transmission
[64]. In the ApartTogether survey report, in fact,
migrants highlighted that they had more difficulties
in following the measures because of the peculiar sit-
uation in which they were living [65].

iii) The geographic distribution of ethnic groups could
also explain between-group inequalities in COVID-
19 exposure [46]. In fact, SARS-CoV-2 transmission
is known to be associated with high population den-
sity due to increased social mixing [66—68]. Several
included studies, in fact, found a higher proportion
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of positive cases in urban and densely populated
areas [41, 47].

iv) Moreover, as confirmed by the Swedish cross-sec-
tional study [29], social deprivation has been asso-
ciated with increased risk of COVID-19 [69, 70],
similarly to other respiratory infections in general
[71]. MEMs often have a higher socioeconomic dis-
advantage compared to the general population. As
Kolin reported, BAME individuals had, on average,
higher levels of material deprivation by Townsend
score (a score that combines household overcrowd-
ing, non-home ownership, non-car ownership and
unemployment), compared to those of White eth-
nicity [36]. Accordingly, MEMs are also potentially
more likely to rely on public transport to get to work,
again increasing their possible exposure to COVID-
19 infection [24, 65, 72]. However, in several studies,
adjusting for deprivation indexes, the risk is attenu-
ated but still remains higher than the host population
[36-38, 48].

v) Another possible influencing factor, as suggested
by several authors, could be the lower levels of lan-
guage proficiency that may hamper the access to
public health information [22, 26, 29]: in some coun-
tries there has been a severely delayed translation of
recommendations, safety measures and restrictions
for infection prevention, especially during the ini-
tial phase of the pandemic. Conversely, in Israel, the
immediate self-mobilized translation into Arabic of
information material by activists and civil society
could have represented a protective factor for Arab
communities [47].

vi) In addition to the language barrier, there may have
been other barriers in accessing information, related
to the marginality of these groups in certain contexts,
with a negative impact on awareness of the problem
and/or ability to take remedial action (22, 24]. This
lack of access to reliable information, resulting in lim-
ited tools to protect themselves, is revealed also in
the WHO ApartTogether survey, especially for peo-
ple living in more precarious housing situations and
with a lower level of education [65].

vii) It should also be considered that biological suscep-
tibilities may play a role in explaining the observed
MEMs excess risk, as Raisi-Estabragh points out
[33]. In fact, several studies indicate that some eth-
nic groups have a higher prevalence of comorbidities
and cardiovascular risk factors, including obesity [73,
74]. A higher BMI has previously been reported to
have an impact on the risk of infection in addition to
being a predictor for poor prognosis [75]. According
to Razieh, moreover, the BMI acts as an effect modi-
fier for the increased risk of COVID-19 dispropor-
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tionately between Whites and BAME [39]. However,
it should be considered that the BMI also depends on
the prevalence of unhealthy habits and other behav-
iours influenced by social determinants [26], con-
firming once again the role of socio-economic status
and social deprivation on the higher risk of COVID-
19.

In sum, most of the included studies converge towards
an interpretation in terms of structural determinants
of health. Studies that have probed different interpreta-
tive hypotheses, such as a possible protection given by
the Bacille Calmette-Guerin vaccine (more frequent in
migrants from endemic countries) [30, 76], did not find
significant evidence.

Although most of the studies included show that in
general the risk of infection is higher, there could be the
possibility of underestimating the phenomenon. In fact, it
is acknowledged that MEMs have a lower access to health
services and therefore may have taken fewer SARS-CoV-2
tests, due to a lack of entitlement to free healthcare, to
the previously mentioned language/cultural barriers, and
possibly to a lack of trust and reliance on the health sys-
tem [22, 24]. For instance, MEMs could have had a lower
assistance-seeking behaviour due to inadequate health
insurance or to the fear of losing their job and, especially
if illegally hired or with precarious contracts, not being
paid in case of sickness [77-79]. Moreover, undocu-
mented migrants may not have accessed health services
due to concerns around immigration and fear of deporta-
tion [65].

Additionally, it should be considered that during the
first wave only symptomatic cases were tested for SARS-
CoV-2. On one hand, the actual number of cases among
MEMs might be underestimated because migrants
(especially if recently arrived) are widely reported to be
younger and therefore more likely to be paucisympto-
matic/asymptomatic [40, 44]. On the other hand, due to
their pre-existing comorbidities and therefore a higher
risk of poor prognosis, MEMs may have been more likely
to be admitted to hospital - and therefore tested - than
the general population, with a possible overestimation
[37, 64]. Nevertheless, in Reggio Emilia and in Madrid
the probability of being tested was similar among immi-
grants and the host population [26, 30]; while two studies
conducted in the UK pointed out that not only the likeli-
hood of testing was increased, but also the likelihood of
a positive test was higher among ethnic minorities who
had been tested [37, 38].

However, the impact of COVID-19 on minorities does
not seem homogeneous, since some ethnic groups seem
to be more vulnerable than others [80]. Bearing in mind
that comparisons between ethnic groups in some studies
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are not meaningful, perhaps because disaggregating
reduces the power of the sample, many studies report
that Blacks were more affected than others [38, 41], along
with South Asians [42] and Latin Americans [25-28, 37].
Variations between different ethnic groups raise the pos-
sibility of ethnic-specific effects, confirming the fact that
migrant populations are extremely heterogeneous [22,
33]. This could be due to behavioural responses to physi-
cal distancing measures, different among ethnic groups
as a result of cultural factors, lifestyle, or religious differ-
ences. For instance, Amengual-Moreno suggests that the
Asian population may have had a higher awareness due
to previous affectation in their home countries, which
may have led them to take measures of physical distanc-
ing and closure of their establishments before it was rec-
ommended [25].

Nonetheless, the study conducted in Israel [47] has
several peculiarities due to the different composition of
the population and its characteristics, despite being part
of the WHO European Region. In this case, although
belonging to an underprivileged, poorer minority and
often living in multigenerational households, the authors
found lower morbidity in Arab communities. As sug-
gested by the authors, this could be due to the spatial
Arab segregation (their peripheral location, distance
from major sites of contagion and their international
isolation), the lower population density, smaller fami-
lies (compared to Ultra-Orthodox Jewish), and different
religious behaviours. They furthermore suggest some
protective factors of Israel’s Arab communities, includ-
ing a highly efficient community self-organization (due
to fear of no access to healthcare or stigmatization). As
the authors acknowledge, however, it must be considered
that the probability of being tested, which was not inves-
tigated, could play a role in explaining the different mor-
bidity rate observed.

One issue that remains to be explored is the gender
question within the ethnic minority groups: one of the
cross-sectional studies in the UK found a higher likeli-
hood of testing positive for BAME men compared to
women [40], while the Italian prevalence study found
a higher probability of testing positive for immigrant
women, suggesting that they may have undergone a swab
only when symptoms were more predictive and severe
[30]. Further studies are needed to better understand the
role of gender in the increased risk of infection for this
vulnerable group.

Recommendations for future research

Mixed methods quali-quantitative research will be
required to fully understand the complex interplay
between the various biological, social, and cultural fac-
tors underlying these findings [64]. For this purpose, it
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is necessary to monitor infection and disease outcomes
by ethnicity and socioeconomic position. However, data
allowing this disaggregation is often not available since
there is relatively little routinely collected data [22].
Moreover, many countries do not have separate data col-
lection by ethnicity but by place of birth, and this could
mean that non-foreign-born individuals such as second-
generation migrants are missed out, as it happens in
Italy [30]. Our findings therefore corroborate the need
to collect migration and ethnicity-disaggregated data
advocated by several authors in order to understand the
phenomenon comprehensively [81-83]. Our research
also highlights that to date there are no specific studies
in the literature on the risk of infection for an even more
vulnerable population such as refugees, asylum seekers
and migrants residing in camps or reception/detention
centres. Further studies are needed to assess the final
impact of COVID-19 on the health of such communi-
ties and whether they had worse outcomes compared to
the host population or found more barriers to accessing
health services.

Limitations

Our systematic review has some limitations. First, grey
literature and national statistics were not included, there-
fore some data may have been missed. We included stud-
ies published in 2020, therefore most included records
concerned the first wave of the epidemic, which had
some peculiar characteristics. As previously mentioned,
even though our focus was the WHO European Region,
most studies we found were conducted in the UK, and
this is a symptom of the highly variable data collection in
different countries. Lastly, not all of the included studies
assessed SARS-CoV-2 infection in an objective and quan-
tifiable manner: some considered the infection reported
by patients [28, 43], while some others took into account
the suspected infection based on contact history and
symptoms [42].

Conclusions
Our findings are of immediate relevance and importance
to European public health. We have pinpointed gap areas
to be filled in, bringing out the urgency to advocate inclu-
sive policies and programmatic actions tailored to reach
migrants and ethnic minorities. This is especially impor-
tant in reducing risks of transmission and supporting the
COVID-19 vaccine rollout [22, 24, 84]. Although numer-
ous calls to consider the problem have been voiced since
the beginning [11, 72], little has been done to protect
migrants, refugees and ethnic minorities in the context of
the pandemic.

In conclusion, our results converge to confirm
the impact of structural determinants of health as
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modulators of risk also in the case of SARS-CoV-2 infec-
tion. Our work shows that the pandemic has widened
pre-existing social health inequalities [84, 85] and that,
especially since COVID-19 is a global contagious disease,
there is “No Public Health without Refugee and Migrant
Health” [9].
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