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Abstract

Seventeen percent of people living in the UK are migrants. In high-income countries, migrants have been shown
to have better all-cause mortality but worse mortality for some specific causes such as infectious diseases. This
observational study aims to quantify the extent to which mortality from coronavirus disease 2019 (COVID-19)
differed between migrants and non-migrants for the population of England and Wales, 2020-2021. We use
Official National Statistics data to compare mortality from COVID-19 in 2020 and 2021 by country/region of birth,
expressed as the standardized mortality ratio with those born in England and Wales as the reference population.
Migrants from 17 of 19 countries/regions examined had higher mortality from COVID-19 than non-migrants. The
highest mortality was those born in Bangladesh (females SMR=3.39, 95% Cls 3.09-3.71; males 4.41, 95% Cls
4.09-4.75); Pakistan (females 2.73, 95% Cls 2.59-2.89; males 3.02, 95% Cls 2.89-3.14); and the Caribbean (females
2.03, 95% Cls 1.87-2.20; males 2.48, 95% Cls 2.37-2.60). Migrants born in Antarctica and Oceania (females 0.54,
95% Cl 0.42-0.40; males 0.71, 95% Cl 0.51-0.88), and North and Central America (females 0.95, 95% Cl 0.80-1.11;
males 0.85, 95% Cl 0.72-0.99) had lower mortality than non-migrants. Most migrant populations had higher
mortality from COVID-19 than non-migrants in England and Wales. Policy-makers must work to integrate migra-
tion status into routine data collection to inform future research and understand the causes of the inequal-
ities seen.

Additional content

Additional content An author video to accompany this article
is available at: https://oup.cloud.panopto.eu/Panopto/Pages/
Viewer.aspx?id=a7ba253d-03ff-4824-8134-b1f50181af79.

Introduction

It is now widely accepted that there were wide inequalities in out-
comes of the coronavirus disease 2019 (COVID-19) pandemic. Yet,
as the Pan European Commission on Health and Sustainable
Development noted [1], in many European countries the scale and
nature of these inequalities could only be guessed at. In particular,
there was, and remains, a scarcity of information on mortality dis-
aggregated by migration status, ethnicity, or nationality. There are
two major reasons: First, the well-known definitional challenges
with terminology in this area and, second, concerns regarding priv-
acy of data sharing. Migrants may have lived in more than one
country over their lifetime and include those residing in country
A born in country B to parents from country A as well as those
in country A born in country B where they had generations of
ancestors. Furthermore, migration status is fluid and changeable,
rather than a defined characteristic, and is likely to change over
time, for example, in the context of asylum seekers and refugees.
The related characteristics of ethnicity and nationality are similarly

problematic. Ethnicity is a self-identified definition that is distinct
from race and the recorded identity may, therefore, differ across
data sets [2], while many people have multiple nationalities.

Privacy concerns regarding sharing of data on race, ethnicity, and
migration status are often well-founded, such as in the UK where
data sharing between the health and immigration services contrib-
uted to significant fears regarding accessing health care [3], as well
as memories of historical abuses [4]. As a consequence, few
European countries routinely disaggregate data by ethnicity, with
Finland, Ireland, and the UK notable exceptions [5].

Of these three characteristics, ethnicity received most attention
during the pandemic. In the UK, there were large differences in
outcomes during the first year of the pandemic [6, 7], with changes
noted over time and variant of the virus [8]. A meta-analysis exam-
ining associations between ethnicity and various outcomes of
COVID-19 in the early phase of the pandemic found 58 studies,
most from the USA, but 10 from the UK, two from Spain, and
one from Italy [9] but, as noted, in many countries, any disadvan-
tage by ethnicity is largely invisible in the data.

There is also some information on the situation that faced
migrants in the initial stages of the pandemic in the UK, with sub-
stantially greater increases in mortality among those born in Africa,
Asia, and the Caribbean [6]. These individuals are defined pragmat-
ically as migrants as someone living in a country but born elsewhere,
a definition that can be operationalized simply in datasets. While
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ethnicity may confer disadvantage due to factors such as discrimin-
ation, migrants may face additional challenges that accumulate be-
fore, during, and after their journey to a new country [10]. During
the pandemic, migrants were soon identified as experiencing a toxic
interaction of risk factors for infection [6, 11-14], including type of
employment [15], living conditions [16, 17] such as high population
density [14], barriers to accessing healthcare [18, 19], and, eventu-
ally, vaccination status [20]. For example, migrants are more likely
to be in precarious employment, often public-facing with greater
exposure to the virus [21], and without access to sick pay [15].
Like many airborne infectious diseases, COVID-19 thrives in
crowded places, and migrants are more likely to live in over-
crowded, multi-generational homes [16, 17].

Migrants, even when from the same country, are, however, an
extremely heterogeneous group, reflecting factors including their
age and social status at the time they left their country of birth,
the conditions they experienced previously, their reasons for leaving,
and their migration status. Thus, an economic migrant is likely to
experience different health challenges from a refugee or asylum
seeker. Nonetheless, migrants overall are often healthier than the
host population in high income countries (HICs), a phenomenon
known as the ‘healthy migrant effect’ [22], with ‘atypically healthy’
individuals more likely to leave their countries of birth [23]. This
varies by factors including the country of origin, destination, reason
for migration, and type of disease [22]. A systematic review found
that while there was an overall mortality advantage among inter-
national migrants to HICs relative to their native-born counterparts,
the opposite was seen with the infectious diseases and ‘external
causes’ categories within the international classification of diseases
version 10 (ICD-10) [24, 25]. The higher mortality from infectious
diseases has been linked to several factors, including exposure to
diseases like tuberculosis in the country of origin [26], as well expe-
riences during the migration process and in the host country, such
as barriers to accessing healthcare [10].

The countries of the UK had some of the worst outcomes in
Europe in the first part of the pandemic and an ongoing official
inquiry has revealed a severe lack of preparedness [27], exacerbated
by sustained disinvestment in social safety nets [28]. We comple-
ment the existing literature from the UK [6, 29] with a study that
analyses mortality from COVID-19 during 2020 and 2021 in
England and Wales by country/region of birth using a unique data-
set assembled by the Office for National Statistics (ONS) (health
data systems are separate in the four countries of the UK). For
context, at the 2021 Census, ten million people living in England
and Wales were born outside of the UK, or 16.8% of the total popu-
lation [30]. Our study is descriptive and thus we do not seek to
explain these differences but hope that our findings will encourage
others to do so.

Methods

Study design and setting

A descriptive, observational study of the population of England and
Wales (E&W) between 2020 and 2021 was carried out. The exposure
was country/region of birth, as identified on the death certificate,
and the outcome was mortality from COVID-19 (ICD-10 codes
U071, U072, U109) during the two-year period of 2020 and 2021.

Data sources

Two data sources were used. First, as part of a larger project, data
were requested from the ONS for number of deaths by country/
region of birth, 5-year age band, sex, and ICD-10 chapter from
2007 to 2021 for the population of E&W. Data on mortality from
COVID-19 were available for 2020 and 2021, and for the analysis
we summed the deaths over both calendar years as the pandemic
did not begin on 1 January, and the acute phases of the pandemic
occurred in waves across the two years. Because we are exploring

and comparing the impact of COVID-19 on different migrant
populations, we assert our estimates are not affected by summing
the two years’ data. These data are subject to disclosure control
and therefore not publicly available, but reported within the ONS
guidance. Second, for the total population, we used a custom
dataset from the ONS providing the population of E&W by age,
sex, and country/region of birth at the 2021 census (available
online). Due to reference limitations, links to relevant sources
and references for the data and methods are given in
Supplementary Appendix II.

Inclusion and exclusion criteria

The countries/regions of birth included were based on (i) the
available data from the ONS and (ii) ‘matching’ across the deaths
and total population datasets (outlined below). Two countries/
regions of birth were excluded due to low counts (‘Africa NOS’
and ‘Asia NOS’) that would have breached disclosure controls.
Inconsistencies in data were reconciled where necessary. For ex-
ample, we were not able to disaggregate ‘new EU’ (i.e. those coun-
tries that joined after 2004) from total EU (i.e. all EU countries,
including those that joined after 2004) in all datasets and thus ‘new
EU’ was incorporated within the larger EU category. Where ap-
propriate, we made a very few other adjustments. For example, we
treated the Irish Republic as a category separate from the rest of
the EU as previous research has demonstrated a mortality disad-
vantage for migrants coming from Ireland [31]. We also included
Scotland and Northern Ireland as distinct categories for the same
reason. Supplementary Appendix I lists the countries included
where a region is specified. All age groups were included and
standardized to the European Standard population, as out-
lined below.

Analysis

Data preparation and analyses were carried out using the statis-
tical programming language R. First, the sum of deaths from
COVID-19 by each country/region of birth for all sexes and age
groups for 2020 and 2021 were totalled and plotted alongside the
sum of population from the 2021 Census for the corresponding
country/region. Second, the crude death rates for the two-year
period were calculated as a proportion of the sum of deaths div-
ided by the population of E&W at the 2021 Census, presented as a
percentage.

Crude death rates
sum of deaths by country/region of
_ birth in E& W from COVID — 19 2020 + 2021

total population for country/region of
birth in E&W at 2021 Census

Next, we calculated the Standardized Mortality Ratios (SMRs) of
European Age Standardized Rates (EASRS), by sex and country/
regions of birth (total=19), as compared to the reference
population of the corresponding sex, namely persons born in
E&W (non-migrants). We wused the 2013 European Age
Standardized Population (EASP) to calculate EASRs for each sex/
country-of-birth subgroup, and used Byar’s method, implemented
using R’s PHEIndicatormethods package, to produce 95% uncer-
tainty intervals for each EASR calculated. We converted EASRs
into SMRs by simply dividing the EASR point and uncertainty esti-
mates by the EASR point estimate for the reference population
(those born in E&W), separately for both males and females.
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Ethical approval

Ethical approval was not sought as the data are aggregate and ano-
nymized. Data were handled subject to the disclosure agreement
with ONS.

Results

Descriptive analysis

At the 2021 Census, 81.6% of the population of E&W were native
born (non-migrants). Figure 1 shows the remaining population, that
is, those born outside E&W and termed here ‘migrants’, with popu-
lation size in millions (black dots) and number of deaths from
COVID-19 in 2020 and 2021 (red triangles) for each country/region
of birth. The largest groups were those born in the EU (minus the
Irish Republic), India, and Eastern and Southern Africa. Deaths
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from COVID-19 do not follow the same pattern, with India,
Pakistan, the Caribbean and some other countries/regions clear out-
liers. Supplementary Fig. S1 shows that crude deaths from COVID-
19 as a proportion of the population are higher than among those
born in E&W for migrants from the Indian sub-continent and other
parts of the UK, but lower among those from elsewhere.
Supplementary Fig. S1 is reported for completeness only as the
figures are unadjusted for age.

COVID-19 mortality relative risk by country/region
of birth

The EASRs by sex for each country/region of birth are reported in
Supplementary Appendix II (Supplementary Fig. S2). Here, in Fig. 2,
we report the SMRs with 95% confidence intervals (CI), for females
and males (for tabulated results see Supplementary Table S1).
Figure 2 shows that, for both female and male migrants, only two

Total COVID-19 Deaths

1000 2000 3000
[ ] A
[} A
() A
[ ] A
[ ] A
A
A
A
A
A
A
A
i 2 3

Population size (Millions)

Figure 1. Population of migrants in England and Wales in millions, in descending order from highest to lower number (total persons,
bottom axis, denoted by black dot) and deaths from COVID-19 (total persons, top axis, denoted by red triangle) by country/region of birth,

excluding those born in England and Wales, 2020-2021.
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COVID-19 SMR by country/region of birth
Reference: England & Wales, for the same sex
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Figure 2. Forest plot showing SMR for COVID-19, population of England and and Wales, 2020-2021, by country/region of birth (top panel
females, bottom panel males) with 95% confidence intervals. The vertical black line shows the SMR for female reference population is
females born in England and Wales (SMR = 1); and male reference population is males born in England and Wales (SMR=1).

countries/regions of birth (out of 19 total) had a lower risk of mor-
tality from COVID-19 in 2020 and 2021 than the respective female
and male E&W born reference population: Those born in Antarctica
and Oceania (0.54, 95% CI 0.42-0.40 for females; 0.71, 95% CI 0.51-
0.88 for males), and North and Central America (0.95, 95% CI 0.80-
1.11 for females; 0.85, 95% CI 0.72-0.99 for males), noting for
females born in Antarctica and Oceania the CIs include 1 so mor-
tality is likely to be similar to the reference population (this is the
name of a standard category used for many purposes in official
statistics but no-one is actually born in Antarctica). Female migrants
born in all other regions (17 of the 19) have a higher SMR than
E&W born, with 95% CIs that included 1 for: those born in
Northern Ireland, Eastern Asia, Middle East and Central Asia, and
‘Rest of Europe’ (non-EU countries). Similarly, male migrants born
in all other countries/regions (17/19) have a higher SMR than non-
migrant males, with 95% ClIs that include 1 for two regions—Eastern
Asia and Scotland.

For both female and male migrants, the countries/regions of birth with
the highest SMRs were Bangladesh (3.39, 95% ClIs 3.09-3.71 for females;
4.41, 95% ClIs 4.09-4.75 for males); Pakistan (2.73, 95% ClIs 2.59-2.89 for
females; 3.02, 95% Cls 2.89-3.14 for males); and the Caribbean (2.03, 95%
CIs 1.87-2.20 for females; 2.48, 95% CIs 2.37-2.60 for males).

The ranking of countries/regions of birth for SMR is similar for
both sexes, but male migrants have higher relative mortality than
female migrants except those born in Scotland where females had a
higher SMR than males (1.20, 95% CIs 1.14-1.26 for females; 1.04,
95% CIs 0.99-1.09 for males), and North and Central America as
listed above.

Choropleth of standardized mortality ratio results

Finally, we present two choropleths of mortality hazard from
COVID-19 of the population of E&W for each sex and all ages
between 2020 and 2021, where red shaded countries/regions indicate
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Country of birth COVID-19 effect sizes
SMR (Females)

Red: Increased hazard. Blue: Reduced hazard. Grey: UK

Figure 3. Choropleths showing SMR from COVID-19 for resident population of England and Wales from COVID-19, 2020-2021, by country
or region of birth, for all ages for females. Countries/regions shaded red have higher SMRs than the reference population, and blue lower
SMRs than the reference population. The darkness of the shade indicates how much higher (reds) or lower (blues) the SMRs are from the
reference population, with darker shades indicating greater differences. The UK is combined for the purposes of the visualization and
shaded grey as the reference population.

Country of birth COVID-19 effect sizes
SMR (Males)

Red: Increased hazard. Blue: Reduced hazard. Grey: UK

Figure 4. Choropleths showing SMR from COVID-19 for resident population of England and Wales from COVID-19, 2020-2021, by country
or region of birth, for all ages for males. Countries/regions shaded red have higher SMRs than the reference population, and blue lower
SMRs than the reference population. The darkness of the shade indicates how much higher (reds) or lower (blues) the SMRs are from the
reference population, with darker shades indicating greater differences. The UK is combined for the purposes of the visualization and
shaded grey as the reference population.
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a higher mortality hazard than the corresponding non-migrant ref-
erence population, and blue shaded countries/regions denote a
lower mortality hazard (Figs 3 and 4). For the purposes of the visu-
alization, we have included Greenland with Denmark (EU country),
although acknowledge that Greenland left the EU in 1985.
Comparing the two figures, the lower mortality for female migrants
compared to male migrants is clear due to the darker shading in
Fig. 4. For female migrants, the choropleth mirrors a map showing
the Global North/Global South to some extent, but this is not the
same for males with darker shading for Europe (though the
decreased mortality for North and Central America is more pro-
nounced for male migrants). The combination of some countries
into one aggregate category could be distorting underlying inequities
between countries. The limitations of this approach are explored
further in the discussion.

Discussion

We compare mortality from COVID-19 between 2020 and 2021 in
the migrant and native born population of E&W, disaggregated by
sex. Migrants of both sexes had a higher mortality in 17 of the 19
countries/regions of birth examined, while female migrants from 13
countries/regions and male migrants from 15 countries/regions had
higher mortality than their native born counterparts. Notably, these
include migrants from Scotland, Northern Ireland, the Irish
Republic, and the rest of the EU, who have moved from coun-
tries/regions that are very similar to E&W. Migrants from only
two countries/regions had lower mortality—Antarctica and
Qceania, and North and Central America.

Among both sexes, migrants born in Bangladesh, Pakistan, and
the Caribbean had the greatest excess risk of mortality than non-
migrants. Male migrants had a higher mortality than female
migrants, except those from Scotland. Finally, the rank order of
SMRs in each country/region of birth was similar for men and
women. These findings are consistent with previous findings of a
disproportionate increase in excess mortality among migrants, com-
pared to non-migrants, in the first few months of the pandemic
using 2014-2018 as the baseline [6]. Our findings expand upon
this work with greater disaggregation by countries/regions of birth
and over a two-year time period.

These findings contrast with the situation prior to the pandemic
where the mortality advantage of migrants, particularly in HICs
[22, 25], has actually contributed positively to population health
measures such as life expectancy, seen in the USA and Nordic
countries, and, potentially, in the UK [32-34]. Our findings are,
however, consistent with the conclusions of a review by the
OECD that identified many factors that increased the risks migrants
faced in the pandemic, including of contracting the virus and
dying [35].

Our study has certain limitations. The first relates to the catego-
rizations of the countries and regions. For example, India, Pakistan,
and Bangladesh are presented as single countries, while other large
regions with diverse populations such as Central and Western Africa
are combined. This prevents us from identifying intra-regional and
inter-national differences. For example, the Antarctica and Oceania
group is dominated by those from Australia and New Zealand who
are likely to have much better outcomes than the much smaller
numbers from Pacific Islands, given their experience when living
in New Zealand [36]. Also, the various datasets are not always dir-
ectly comparable. Thus, combining the “New EU” i.e. those coun-
tries with accession after 2004, with “Old EU” will have masked
potentially important differences in the health status of more recent
migrants from, for example, Romania and Bulgaria [37].

It is beyond the scope of this descriptive analysis to explain these
findings. Rather, we report them to encourage others to probe the
role of the multiple known risk factors that we could not account
for, including social determinants of health such as housing and
employment, and individual factors such as co-morbidities and

vaccination status. In addition, by aggregating the two-year period
(instead of looking by specific waves of infection), we cannot assess
how the mortality rate changed over time, nor the effect of vaccin-
ation, specific communication campaigns, and other public health
interventions. Thus, we could not detect phenomena such as the
change in mortality by ethnicity with the Omicron variant reported
by the ONS in 2023 [8].

We can, however, speculate that some reasons lie in the barriers
many migrants face in accessing health care, poor living conditions,
precarious employment, and low vaccination uptake. The precise
mix is likely to vary given ‘migrants’ encompasses groups as diverse
as those from Scotland and from Bangladesh, and includes some
people whose situation places them at extremely low risk.

One particular issue that is affecting all groups other than those
from the other parts of the UK and Ireland is the British govern-
ment’s ‘hostile environment’ for migrants, including the introduc-
tion of charging to access the National Health Service (NHS) for so-
called ‘overseas visitors’ [38]. The hostile environment is a suite of
policies introduced under Conservative Home Secretary Theresa
May to make life as ‘hostile’ as possible for ‘illegal immigrants’ in
the UK, to encourage them to leave, including restricting access to
healthcare. Again, the most privileged may find this simply an in-
convenience but, for many, it creates a fear of public services [39].
This may be exacerbated by structural and institutional racism [40].

Our findings support recommendations by Burns et al., based on
their assessment of the UK’s COVID-19 response [41]. These in-
clude action on the structural barriers and acknowledgement of
intersectionality of other marginalized groups; improved data col-
lection to include disaggregation by migration status; participatory
approaches to public health campaigns, including co-design to with
migrant communities; and universal access to healthcare for all
people in the UK, regardless of migration status, with a legally
enshrined firewall between immigration and health services.

Looking beyond the UK, our findings highlight the importance of
monitoring health outcomes by migration status in other countries.
The differences we have revealed add to the arguments set out in a
recent review that confronts the excuses used for not doing so and
provides a detailed agenda to implement the necessary systems,
which must go beyond mortality data to include health information
systems more generally [4]. This involves integrating refugee and
migrant health data into national health information systems by
establishing systems that can routinely collect, analyse, and share
migrant health data while protecting data privacy, developing and
using innovative privacy-preserving data linkage strategies, and
enhancing and systematically using diversity-sensitive data collec-
tion strategies, including multilingual health surveys. Finally, all of
this must take a participatory approach, engaging migrants in gov-
ernance, data collection, analysis, and dissemination processes.

The limitations of our analysis point to areas for further research.
One is to ask whether some of the social determinants of health,
such as housing arrangements including multi-generational living,
and associated mutual support, may be advantageous in ‘normal’
times but become disadvantageous during a pandemic [7]. Second,
the considerable heterogeneity even among migrants from the same
country invites more nuanced studies. Third, future research may
explore the impacts of public health interventions such as vaccin-
ation on comparative mortality by migration status. In addition,
further research in this area may help advance understanding of
the ‘healthy migrant effect’—an effect that was absent for most dur-
ing the COVID-19 pandemic.

While this article may raise as many questions as it answers,
without it, it is difficult to see how these further questions would
ever be asked.
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Key points

¢ In some high-income countries, migrants have been shown to
have worse morbidity and mortality from COVID-19 than
non-migrants, despite better all-cause mortality outcomes.

o We explored mortality from COVID-19 over a two-year
period of 2020 and 2021 for 19 country/regions of birth
compared to those born in England and Wales and found
migrants born in 17 out of the 19 country/regions of birth had
higher mortality from COVID-19 than non-migrants.

o This study adds to existing evidence to demonstrate that
urgent action is needed by policymakers to ensure all people in
the UK have access to healthcare, address disinformation
campaigns regarding migrants, provide migrant-sensitive and
migrant-inclusive public health campaigns, and improve data
disaggregated by migration status across Europe to ensure a
better understanding of these issues.
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