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Abstract

Objectives: To examine all-cause mortality differences
among migrants from different countries/regions
compared with native-born populations in England and
Wales from 2007 to 2021 and assess whether migrant
mortality patterns converge with or diverge from native-
born trends over the study period.

Design: Descriptive, observational study analysing
mortality trends over a |5-year period.

Setting: England and Wales, using national mortality
records and Census data.

Participants: The study included all recorded deaths in
England and Wales from 2007 to 2021, stratified by sex
and country/region of birth.

Main outcome measures: European age-standardised
rates (EASRs) and standardised mortality ratios (SMRs) for
all-cause mortality, with and without COVID-|9-related
deaths. Linear regressions were used to assess mortality
trends over time.

Results: Mortality patterns varied significantly by
country/region of birth. While most migrant groups had
lower mortality rates than the native-born population at
the beginning of the study period, this advantage declined
for many in recent years. Migrants from Ireland, Scotland
and Northern Ireland exhibited consistently worse
mortality outcomes. Excluding COVID-19 deaths, 14 out
of 19 migrant groups retained a mortality advantage, though
trends indicate substantial heterogeneity. Some migrant
groups, particularly from North and Central America and
parts of Europe, showed improving mortality rates, whereas
others, such as those from Bangladesh, converged towards
native-born mortality levels.

Conclusions: Despite lacking data on individual-level
factors (e.g. duration of residence, socio-economic status
and co-morbidities), this national-level study demonstrates
important trends in migrant mortality. The findings highlight
the urgent need for improved data to capture migration-

related variables and enable a deeper understanding of
the drivers behind observed trends. The decline in migrant
mortality advantage over time for some groups highlights
the importance of monitoring structural health inequalities
and can inform targeted public health policies and more
granular future research.
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Introduction

Between the 2011 and 2021 censuses the population of
England & Wales (E&W) that were born outside of the
United Kingdom (hereon referred to as ‘migrants’)
increased by 2.5 million, making up 10 million (16.8%)
of the population by 2021.! This period saw a growing
number of policies embedding immigration control within
public services, including the National Health Service
(NHS), alongside shifts in mobility due to Brexit and the
COVID-19 pandemic (although Freedom of Movement
did not officially end until Brexit’s implementation on 11
December 2020).2* While overall numbers of migrants
increased, there was a decrease in European Union (EU)
migration, and an increase in non-EU migration.*
Migrants often face barriers to healthcare, discrimi-
nation, xenophobia and associated health harms.>¢
Despite these challenges, evidence demonstrates that
migrants from low- and middle-income countries expe-
rience lower mortality rates than native-born popula-
tions in high-income countries (HICs),”® with migrants
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contributing positively to life expectancy.”!' In the
USA, immigration has mitigated some of the recent life
expectancy deterioration and stagnation.'’ This ‘migrant
mortality advantage’ is linked to the selective migra-
tion of healthier individuals.'>!> However, exceptions
exist, with mortality advantages and disadvantages
varying by disease and country/region of birth.'*"!” For
example, migrants from Ireland living in E&W'” and
those born in Finland living in Sweden® show higher
mortality than the native-born population (or a health
disadvantage).

The mortality advantage can diminish over
time,'>!%1% a form of ‘levelling down’, linked to nega-
tive acculturation in the country of residence (described
as the ‘selection-acculturation hypothesis’)!> and
socio-economic challenges, including barriers to
healthcare,?® adoption of adverse health behaviours,
poor housing and employment conditions, and the neg-
ative impacts of racism and xenophobia.’ These social
determinants of health may partially explain the worse
outcomes some migrants experienced during the
COVID-19 pandemic.?!

Given the recent political and demographic shifts,
this study examines two questions: (1) How does all-
cause mortality vary among migrants from different
countries/regions compared with native-born popula-
tions in E&W? (2) Are migrant mortality patterns
converging with or diverging from native-born trends?
We propose four scenarios for migrant health over
time: a health disadvantage that (a) increases or (b)
decreases over the years examined, or a health advan-
tage that (c) increases or (d) decreases (Figure 1).
While previous studies have explored some of these
dynamics, they have often focused on shorter time-
frames or specific groups. This study extends the
analysis to 15 years (2007 to 2021), using annual mor-
tality data by age, sex and country/region of birth for
E&W to provide a more comprehensive understand-
ing of long-term trends. This repeated cross-sectional
approach is widely used in national mortality surveil-
lance and while it cannot assess individual-level cau-
sality, it enables the detection of structural changes in
mortality patterns over time. Our data do not include
the length of time in E&W since migration, and thus
the impact of negative acculturation cannot be
assessed.

Methods
Study design and setting

A descriptive, observational study of the population of
E&W hereafter from 2007 to 2021 was carried out. The
exposure was identified as the country/region of birth, as
identified on the death certificate, and the outcome was

Figure |. Four possible outcomes per country/region
of birth when compared with the England & Wales-born
population from 2007 to 2021.
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annual mortality from all causes over the 15-year period.
Notably, this is a repeated cross-sectional analysis, which
observes population-level mortality trends over time with-
out tracking the same individuals.

Data sources

This study used two data sources. Data were requested
from the Office for National Statistics (ONS) for the num-
ber of deaths by country/region of birth, 5-year age band,
sex and ICD-10 chapter from 2007 to 2021, based on vital
registration data of deaths. The mortality data are subject
to disclosure control and therefore not publicly available,
but reported within the ONS guidance.?? Second, for the
total population, we used data from the last two censuses
in 2011 and 2021, linearly interpolating for the years in
between.?* While this introduces some uncertainty, it is a
commonly accepted method for national-level estimates
and is used by statistical agencies such as the ONS and
Human Mortality Database. These population estimates
form the denominators for calculating age-standardised
rates and standardised mortality ratios (SMRs).

Inclusion and exclusion criteria

The countries/regions of birth included were decided by
(a) the available data from the ONS and (b) the ‘matching’
across the deaths and total population datasets (outlined
below). Two countries/regions were excluded in line with
disclosure control (‘Africa NOS’ and ‘Asia NOS’) due to
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low counts.?>?* Data cleaning was carried out to ensure
consistent groupings of countries/regions of birth were
applied between the datasets of the mortality and popula-
tion data, collapsing populations to lowest common
denominators where possible. Where a match was not pos-
sible, certain data that were disaggregated in one dataset,
but not both, were excluded. For example, we were not
able to disaggregate ‘new EU’ (i.e. those countries 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 excluded as an individual category,
with EU as total included. In total, 20 countries/regions of
birth were included (19 plus E&W born). Appendix I lists
the countries included where a region is specified. People
aged 20 years and over were included and standardised to
the European age-standardised population (EASP), as out-
lined below. Those under 20 years old were excluded due
to the low counts.

Analysis

Data preparation and analyses were carried out using R
version 4.4.2.%° First, we calculated the annual European
age-standardised rates (EASRs) for all-cause mortality by
the 20 country/regions of birth, including E&W, and sex,
based on the 2013 EASP,?® with 95% confidence intervals
from 2007 to 2021. Recognising the impact of COVID-19
on mortality data from 2020 onwards, we then calculate
the EASRs for all-cause mortality excluding deaths from
COVID-19. As we are focused on the trends over time
from 2007 to 2021, we used the data without deaths from
COVID-19 for these analyses. We conducted a COVID-
19-specific mortality analysis separately.”” Second, we
used the EASRs for all-cause mortality excluding
COVID-19 to produce SMRs using the corresponding
rates for each sex born in E&W as the reference popula-
tion (i.e. SMR=1) via the PHEindicatormethods pack-
age in R.?® Analyses were conducted separately by sex,
and 95% confidence intervals calculated using Byar’s
method in R.? Third, to further assess the relationship
between SMRs for migrants and non-migrants over
time, we used linear regressions to estimate the direction
of trends in EASRs by the available country/region of
birth compared with the E&W reference population
between 2007 and 2021, reported with p values. The
code for performing the analyses is available on request
(note the mortality data are not available as these are sub-
ject to disclosure control).

Ethical approval

Ethical approval was not sought as the data are aggregate
and anonymised. Data were handled subject to the disclo-
sure agreement with ONS.

Results

European age-standardised rates by sex
and country/region of birth, 2007 to 2021

All-cause mortdlity including COVID-19, 2007 to 2021. Figure 2
presents the EASRs for all-cause mortality by sex and
country/region of birth for migrants from 2007 to 2021,
with reference populations of those born in E&W shown
as dashed lines. Ten of the 19 migrant sub-populations
had lower EASRs than the E&W-born population, includ-
ing in 2020 and 2021. However, for some groups, initial
mortality advantages were lost by 2020-2021. For exam-
ple, males from Central and Western Africa and both
sexes from Pakistan and Bangladesh had initially lower
mortality than E&W-born population, but by 2020 and
2021 their rates became higher. Bangladesh, in particular,
experienced a notable 50% mortality increase from 2019
(Appendix I, Figure S1).

Migrants from Northern Ireland, Scotland and the Irish
Republic had consistently higher EASRs than the native-
born population throughout 2007 to 2021, without the
pandemic-related uptick seen in other groups. Males from
the Caribbean had similar EASRs to the native-born
population until 2020-2021, when their mortality rates
increased, while females from the Caribbean, initially
lower, also converged with native-born rates. The varying
impacts of COVID-19 mortality by the same regions/coun-
tries of birth are explored elsewhere.?” Figure 2 shows
diverging trends, with some migrant populations (e.g.
North & Central America; European populations) showing
improving mortality rates i.e. diverging from E&W-born
up until 2020, while others, for example, Bangladesh, con-
verged toward E&W reference populations.

All-cause mortality excluding COVID-19, 2007 to 2021. To
explore the impact of COVID-19 on mortality trends,
Figure 3 excludes COVID-19 deaths from the analysis
in 2020 and 2021. Without COVID-19, 14 of the 19
migrant sub-populations had consistently lower EASRs
than the native-born population. When compared with
Figure 2, this suggests that increases in 2020 and 2021
for Central & Western Africa and Pakistan appear
largely due to COVID-19 mortality, whereas for Ban-
gladesh and the Caribbean, COVID-19 appears only a
partial explanation.

Annual standardised mortality ratios
by sex and country/region of birth,
2007 to 2021

All-cause mortality excluding COVID-19, 2007 to 2021. To
examine trends over time, we focus on mortality exclud-
ing COVID-19 due to the unprecedented and unusual
behaviour of the virus in 2020 and 2021. Results for
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Figure 2. EASRs (per 100,000 population) for all-cause mortality (including COVID-19) by sex and country/region of birth for

the population of England & Wales, 2007 to 2021, with 95% confidence intervals (shaded).
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all-cause mortality SMRs, including COVID-19, can be
found in Appendix I, Figure S2.

Figure 4 presents SMRs for all-cause mortality
(excluding COVID-19) for the 19 countries/regions of
birth compared with the native-born population
(SMR =1; shown with black horizontal line). The fac-
ets (subfigures) are arranged by average SMR, from
most advantageous, that is, lowest SMR (<1) compared
with E&W (Southern Asia minus Bangladesh, India,
Pakistan) at the top left to most disadvantageous, that
is, highest SMR (>1) compared with E&W (Irish
Republic) at the bottom right. A SMR >1 indicates
higher mortality than the E&W-born population, and a
SMR less than 1 a lower mortality. Trends align with
Figures 3 and 4, with some of the trends in mortality

improving and diverging from E&W seen more clearly
(prior to 2020 and 2021), for example, North & Central
America and Rest of Europe, and converging of, for
example, Bangladesh.

Regression of trends in SMRs between
2007 and 2021

The facet positions in Figure 4 that show the relative
mortality (dis)advantage — that is, better or worse mortal-
ity than the E&W-born population — of each country/
region of birth on average between 2007 and 2021, but do
not tell us whether such relative (dis)advantages have
changed over time. Figure 5 shows the linear regression
of SMRs over time, indicating whether mortality
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Figure 3. EASRs (per 100,000 population) for all-cause mortality excluding COVID-19 in 2020 and 2020-2021| by sex and

country/region of birth for the population of England & Wales, 2007 to 2021, with 95% confidence intervals (shaded).

All Cause Mortality EASRs excluding COVID-19 mortality by Country of Birth
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advantages or disadvantages have increased or decreased.
If the average SMR between 2007 and 2021 is below 1,
then an upwards trend over time indicates the relative
advantage compared with E&W-born has been decreas-
ing (or worsening) over time, converging with E&W
mortality; if the SMR is on average above 1, then the
downwards trends indicate the disadvantage has been
decreasing over time; and so forth. However, without the
mean SMR, these results are difficult to interpret, as it is
not clear whether there is a mortality advantage
(SMR <1) that is improving/worsening, or a mortality
disadvantage (SMR>1) that is improving/worsening.
Thus, we present the slope coefficients for SMR trends

and mean SMR against the slope coefficient for each/
country region and sex in Section 2.2 of the Appendix.
Figure 6 categorises countries/regions into four broad
trends: decreasing/worsening advantage, increasing/
improving advantage, worsening disadvantage, and improv-
ing disadvantage. Most countries/regions of birth from
2007 to 2021 have seen the mortality advantage seen in
2007 decrease closer to that of non-migrants in later years.
The 2 X 2 typology presented here highlights system-
atic heterogeneity in migrant health trends and challenges
assumptions of a uniform migrant experience. While sta-
tistical significance is noted (Appendix 2.2), the primary
role of regression analysis is to conceptualise these
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Figure 4. SMRs for all-cause mortality excluding COVID-19

compared with non-migrants for the population of England &

in 2020 and 2021 by sex and country/region of birth for migrants
Wales, 2007 to 2021, with 95% confidence intervals (shaded).
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variations rather than test specific hypotheses. Countries/
regions without significant results (p > 0.05) are denoted
in italics.

Discussion
Main findings of this study

We used ONS data to examine mortality differences by
country/region of birth among the population of E&W
from 2007 to 2021. This typology-based approach improves
the interpretability of complex population trends and offers
a structured framework for understanding which groups
are gaining, maintaining or losing a mortality advantage.
We explored how all-cause mortality varied among
migrants from different countries/regions compared with

native-born individuals and whether these mortality pat-
terns converged towards or diverged from the native-born
mortality over time. We found that 10/19 countries/regions
of birth had lower EASRs than the reference E&W-born
population over the study period, including during the
COVID-19 pandemic in 2020 and 2021 (the divergence is
explored in a separate paper).?’ Excluding COVID-19
deaths, 14/19 migrant groups had lower mortality than the
native-born population. Exceptions included migrants
from the Irish Republic, Scotland, Northern Ireland and the
Americas & the Caribbean, with notable sex differences.
Over time, most countries/regions fell into the ‘health
advantage, decreasing’ category, meaning any advantage
found in 2007 was diminishing, or absent, by 2021. Three
regions (rest of Europe (non-EU), Antarctica & Oceania
and North & Central America) saw a mortality advantage



Hiam et al.

Figure 5. All-cause mortality SMRs excluding COVID-19 by country/region of birth and sex for migrants in England & Wales,
2007 to 2021, with linear regression lines. SMR for E&W shown as black line (=1). SMR <, an upward trending line suggests
a mortality advantage that is worsening, that is, converging with E&WV; if SMR > 1, a downward trend suggests a mortality

disadvantage that is improving, that is, converging with E&W. Thus, further information is required for interpretation (see Table
S1, S2, Figures S3, S4 in Appendix).
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that increased over time, diverging further from E&W-
born populations.

What this study adds to the existing
literature

What is already known on this topic. As discussed in the
introduction, migrants in HICs often exhibit a mortality
advantage compared with native-born populations,”® but
this advantage can diminish over time due to socio-
economic conditions, healthcare access barriers, nega-
tive acculturation and the negative impacts of racism and
xenophobia.>®!2181% Previous studies have examined
specific migrant groups in both E&W and other

settings,”!>17243% but up-to-date exploration of long-term
trends across multiple countries/regions of birth in E&W
following the demographic and political changes out-
lined remain underexplored.

What this study adds. Using 15 years of mortality data in
E&W, this study confirms evidence of the healthy migrant
effect but shows it has weakened in recent years for most
groups. The heterogeneity of migrants is evident. For
example, migrants from Ireland, Scotland and Northern
Ireland did not exhibit a mortality advantage, consistent
with existing research on neighbouring countries in
Europe.>!7 These findings suggest further exploration is
needed on factors such as socio-economic conditions and
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Figure 6. Summary of linear regression of mean SMR from 2007 to 2021 and slope coefficient with England & Wales-born

as reference population. Results are for both sexes except where sex differences were present, which are then indicated in
parentheses; with those in italics not significant at the 0.05 level. Full results in Section 2.2, Appendix.
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health behaviours that could influence mortality patterns.
Conversely, the three regions that saw a migrant mortality
advantage that has increased over time suggest some
groups may be benefitting from persistent protective fac-
tors. Sex differences in those from the Caribbean, Scot-
land, Northern Ireland and Ireland also warrant further
study.

Limitations of this study

This study has several limitations, largely shaped by the
nature of the available data. Migration-disaggregated
national datasets are limited, and the absence of certain
variables constrains interpretation. First, we lacked data
on duration of residence, essential for examining the
selection-acculturation hypothesis. As a result, the
changes in mortality advantage/disadvantage over time,
summarised in Figure 6, can neither support nor refute
this hypothesis.”'>!® The likely bias from this is that
our results may be over-estimating mortality rates for
more recent migrants, who have had fewer years of
negative acculturation and are still benefitting from the
healthy selection bias, and under-estimating them for
longer-term migrants, potentially subject to negative
acculturation.

Second, population denominators for intercensal years
were estimated using linear interpolation between the
2011 and 2021 censuses. While standard practice, this
method does not capture year-to-year demographic shifts
within the decade, such as annual migration flows, com-
position changes, or emigration, introducing uncertainty
and potentially over- or under-estimating mortality rates,
particularly for more mobile groups.

Third, the broad grouping of countries/regions may
mask important inter- and intra-regional differences,
likely under-estimating heterogeneity and obscuring par-
ticularly advantaged or disadvantaged sub-groups.

Fourth, we lacked individual-level data on confound-
ers such as health co-morbidities or socio-economic posi-
tion, limiting our ability to adjust for these factors or fully
explain between-group differences. This likely results in
some overestimation of the migrant mortality advantage
if healthier or more advantaged individuals are overrepre-
sented among migrants.

Fifth, the focus on adults aged 20 years and over and
the exclusion of COVID-19 mortality may miss some dif-
ferences in younger age groups and understate the pan-
demic’s impact on migrant mortality patterns.

Sixth, we could not directly assess racial or ethnic dis-
parities, which are known to significantly shape health
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outcomes through structural racism, xenophobia and sys-
temic inequalities.® This likely underestimates the impact
of these structural factors on migrant health.

Finally, as the mortality of E&W nationally has wors-
ened since 2010,’' convergence of migrant mortality
towards native-born levels may partly reflect a deteriora-
tion in native-born health, rather than improvements
among migrants. Interpreting convergence as a positive
trend should therefore be approached with caution.

Areas for future research

These findings open many avenues for future research.
First, cause-specific analyses are needed to unpack the
mechanisms behind the observed mortality trends.
Disaggregating by cause of death will help identify
whether changes are driven by, for example, chronic dis-
ease, external causes, or infectious disease, but must be
interpreted in light of variation across age, sex and coun-
try/region of birth. Second, the development or linkage of
individual-level datasets, including information on time
since migration, socio-economic position and co-morbid-
ities, is essential to assess the validity of the ‘selection-
acculturation’ hypothesis and move from descriptive to
causal analysis. Third, further research should investigate
how structural factors, such as racism, xenophobia and
immigration policies, interact with social determinants of
health to shape migrant mortality. Previous research has
shown that hostile environment policies, including NHS
charging regulations, can have detrimental health
impacts.?*%3* Notably, Scotland, Northern Ireland and
Ireland, which had worse mortality than E&W, would not
be subject to NHS charging regulations, suggesting a
complex interplay of influencing factors, likely including
the role of race. Racism is a fundamental determinant of
health, creating structural barriers that lead to poorer
health outcomes through limited healthcare access, envi-
ronmental hazards and increased psychosocial stress.’
The specific impacts of racism and xenophobia on migrant
health are beyond the scope and design of this paper, and
warrant further exploration in future research.

Fourth, identifying factors contributing to lower mor-
tality in some migrant groups — such as dietary habits,
social networks and educational status — could offer valu-
able insights for improving native-born population health.
Finally, comparative studies across HICs with similar
migrant populations could test the generalisability of
these findings and inform international policy.

Implications for public health practice
and policy

Most migrant groups have better health than the native-
born population, but this advantage has reduced over the

time examined. While we cannot infer individual-level
trajectories or causation from this repeated cross-sectional
design, the observed patterns offer a valuable signal of
population-level change. As the study does not include
time since migration, we cannot say this change is linked
to negative acculturation, but we can comment on the
change in population-level data at each year studied.

The findings underline the need for targeted, community-
led public health interventions to, for example, harness
health benefits, where found, and to address the chal-
lenges migrants may face in areas such as accessing
healthcare and poor housing. They also suggest the need
to monitor how structural factors such as immigration
policies, institutional racism or access to healthcare may
contribute to the erosion of these advantages. Without
understanding and addressing these underlying factors,
strategies and interventions to mitigate migrant health
disparities are unlikely to succeed.

Conclusion

Migrants make up a significant and growing part of the
population of England & Wales. Our findings contribute to
existing research by demonstrating substantial variation in
mortality among migrant groups. While most groups had a
health advantage in the initial years of the study period, this
advantage diminished by the end of the period for many.
This study, while not longitudinal, offers a rare
national-level view of long-term mortality trends by
country of birth. It highlights key areas for public health
action and future investigation, particularly the need to
link individual-level data to understand the pathways
underpinning observed changes. These findings empha-
sise the complex and challenging interplay between
migration and health. Although we cannot attribute the
observed convergence to negative acculturation due to the
study design, the patterns are consistent with this phe-
nomenon, reinforcing the need for targeted, community-
led public health interventions to improve migrant health.
Further research is needed to determine if — and why — the
migrant mortality advantage diminishes with increasing
time since migration. Such insights are vital to enable
policymakers and healthcare workers to address these
factors and improve outcomes for the whole population.
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