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Abstract Key words
We aimed to compare COVID-19-specific and all-cause mortality rates among natives | ¢ COVID-19
and migrants in Italy and to investigate the clinical characteristics of individuals dying | ® migration
with COVID-19 by native/migrant status. The mortality rates and detailed clinical char- | ¢ SARS-CoV-2
acteristics of natives and migrants dying with COVID-19 were explored by considering ' e global health
the medical charts of a representative sample of patients deceased in Italian hospitals

(n = 2,687) between February 21s and April 29%, 2020. The migrant or native status

was assigned based on the individual’s country of birth. The expected all-cause mortality

among natives and migrants living in Italy was derived by the last available (2018) data-

set provided by the Italian National Institute of Statistics. Overall, 68 individuals with a

migration background were identified. The proportions of natives and migrants among

the COVID-19-related deaths (97.5% and 2.5%, respectively) were similar to the rela-

tive all-cause mortality rates estimated in Italy in 2018 (97.4% and 2.6%, respectively).

The clinical phenotype of migrants dying with COVID-19 was similar to that of natives

except for the younger age at death. International migrants living in Italy do not have a

mortality advantage for COVID-19 and are exposed to the risk of poor outcomes as their

native counterparts.

INTRODUCTION

International migrants (i.e., people living outside
their country of birth) have repeatedly been shown to
have a mortality advantage, defined as lower mortal-
ity relative to native populations in high-income host
countries [1, 2]. This apparently paradoxical epide-
miological pattern can be explained by several factors.
The “healthy migrant” hypothesis consists of the selec-
tion of healthy and robust individuals that are more
likely to decide to migrate and benefit from migration
[1]. The “salmon bias” reflects the common behavior
of migrants generally returning to their countries of
origin when they are in poor health or before death
[1]. Finally, different ages, lifestyles, health-related
behaviors, social networks, and accessibility to health-

care resources have been proposed as contributing
factors [3].

Nevertheless, the mortality advantage in migrants,
observed for the majority of non-communicable dis-
eases, does not apply to infectious diseases [1, 4]. To
date, no studies have specifically explored the mortality
impact of the ongoing COVID-19 pandemic in inter-
national migrant populations. Addressing this issue has
important public health implications since 272 million
international migrants are estimated worldwide [5].

The present study aimed at evaluating whether the
current rate of COVID-19-related deaths differs from
the expected mortality rate for migrants and at assess-
ing the clinical characteristics of migrants deceased
with COVID-19 in Italy as compared with natives.
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METHODS

At the outset of the COVID-19 outbreak, the Ital-
ian National Institute of Health (Istituto Superiore di
Sanita, ISS) launched an integrated national surveil-
lance system to collect information on all individuals
with COVID-19 throughout the country [6]. All deaths
occurring in patients with confirmed COVID-19 were
tracked by the surveillance system. COVID-19-related
deaths were defined as those occurring in patients who
tested positive for SARS-CoV-2 through RT-PCR, in-
dependently from pre-existing diseases that may have
caused or contributed to death.

In the present analysis, mortality rates and the de-
tailed clinical characteristics of natives and migrants
dying with COVID-19 were explored by considering
the medical charts of a sample of patients deceased
in Italian hospitals between February 21+ and April
200, 2020, representative in terms of age, sex, and
geographical distribution of overall COVID-19-related
deaths occurred in the country [7]. Specifically, 2,687
medical charts consecutively collected from the Italian
regions and autonomous provinces were centrally ana-
lyzed. The migrant or native status was assigned based
on the individual’s country of birth [1], as indicated on
the chart and/or on the tax/fiscal code. People born
abroad have their four-character code according to
the country of birth, all of them beginning with letter
Z (e.g., Albania is identified by the code Z100). The
following data were extracted from the charts: demo-
graphics; comorbidities; symptoms at onset; in-hospi-
tal complications; treatments received; admission to
intensive care unit; time from onset to hospitalization,
SARS-CoV-2 testing, and death; time from hospitaliza-
tion to death.

The expected all-cause mortality among natives and mi-
grants living in Italy was derived by the 2018 data provid-
ed by the Italian National Institute of Statistics (ISTAT)
(http://dati.istat.it/Index.aspx?DataSetCode=DCIS_
MORTALITA1#). World countries were categorized
according to the ISTAT classification in: i) Highly de-
veloped countries (European countries except those of
Central-Eastern Europe, North America, Israel, Japan,

Table 1

and Oceania); ii) European countries with High Migra-
tory Pressure (Central and Eastern Europe); iii) Non-
European countries with High Migratory Pressure (Af-
rica, Asia, Central and South America).

The Kolmogorov-Smirnov and Shapiro-Wilk tests
were used to verify the normal distribution of con-
tinuous variables. The characteristics of natives and
migrants were compared by means of ANOVA analy-
ses for normally distributed variables, non-parametric
Mann-Whitney U-test for skewed variables, and Fish-
er’s exact test for categorical variables.

This study was performed in line with the principles
of the Declaration of Helsinki. On February 27+, 2020,
the Italian Presidency of the Council of Ministers au-
thorized the collection and scientific dissemination of
data concerning the COVID-19 epidemics by the ISS
and other public health institutions [8].

RESULTS

Overall, 68 individuals (39.7% women) with a migra-
tion background were identified in the study popula-
tion. The most common countries of birth of migrants
were Albania (n = 15) and France (n = 8) (Table 1). The
proportions of natives and migrants among the COV-
ID-19-related deaths (97.5% and 2.5%, respectively)
were similar to the relative all-cause mortality rates es-
timated in Italy in 2018 (97.4% and 2.6%, respectively)
(Table 1). Accordingly, migrants’ mortality distribution
in the three categories of countries of origin did not
substantially differ from what was expected based on
the 2018 national data (Table 1).

Migrants were younger at the time of death com-
pared to natives (71.1, SD 13.1 years »s 78.3, SD 10.8
years; p < 0.001) (Table 2); no statistically significant
differences were found for age at death according to
the profile of migrants’ countries of birth (p = 0.30).
A lower prevalence of ischemic heart disease and hy-
pertension was documented among migrants relative to
natives (17.5% »s 28.7%, p = 0.03, and 55.6% vs 68.5, p
= 0.02, respectively) (Table 2). No other significant dif-
ferences were observed between groups for comorbidi-
ties, sex distribution, symptoms at onset, treatments

Expected all-cause deaths and observed COVID-19 related deaths in natives and migrants living in Italy

All-cause deaths*

n
Natives 616,729
Migrants 16,402
Highly developed countries 5,203
European HMP countries 2,362
Non-European HMP countries 8,837
Total 633,131

COVID-19 related deaths

% n % 95% Cl
974 2619 97.5 96.8-98.0
26 68 25 20-32
0.8 15 0.6 0.3-09
04 25 0.9 0.6-1.4
14 28 1.0 0.7-15

100 2,687 100

*2018 ISTAT data (http://dati.istat.it/Index.aspx?DataSetCode=DCIS_MORTALITAT#)

Migrants are grouped according to the ISTAT classification of world countries: i) Highly developed countries (European countries except those of Central-Eastern
Europe, North America, Israel, Japan, and Oceania); i) European countries with High Migratory Pressure (Central and Eastern Europe); iii) Non-European countries with
High Migratory Pressure (Africa, Asia, Central and South America).

Migrants’ countries of birth: Albania (n = 15); France (n = 8); India (n = 4); Libya (n = 3); Romania (n = 3); Switzerland (n = 3); Tunisia (n = 3); Ukraine (n = 3); Ethiopia (n
= 2); Morocco (n = 2); Philippines (n = 2); Algeria (n = 1); Argentina (n = 1); Austria (n = 1); Belgium (n = 1); Bulgaria (n = 1); Dominican Republic (n = 1); Ecuador (n =
1); Egypt (n = 1); Germany (n = 1); Ghana (n = 1); Honduras (n = 1); Macedonia (n = 1); Paraguay (n = 1); Peru (n = 1); Russia (n = 1); Serbia-Montenegro (n = 1); Somalia
(n = 1); Sudan (n = 1); United States of America (n = 1); Uruguay (n = 1).
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Table 2

Characteristics of individuals deceased with COVID-19 in Italy by migration status

Demographics

Age

Female sex

Comorbidities

Ischemic heart disease

Atrial fibrillation

Heart failure

Stroke

Hypertension

Type 2 diabetes

Dementia

Chronic obstructive pulmonary disease
Active cancer (last 5 years)

Chronic liver disease

Chronic renal failure

HIV

Autoimmune disease

Obesity

Number of comorbidities

0

1

2

>3

Symptoms

Fever

Dyspnea

Cough

Diarrhea

Hemoptysis

Treatments

Antibiotics

Antivirals, hydroxychloroquine, chloroquine
Steroids

Clinical course

Admission to intensive care unit

Time from onset to SARS-CoV-2 testing (days)
Time from onset to hospitalization (days)
Time from onset to death (days)

Time from hospitalization to death (days)

Data are expressed as mean + standard deviation, n (%), or median (IQR).

Natives Migrants p-value
(n=2,619) (n=68)
783108 711 £13.1 <0.001
853 (32.6) 27 (39.7) 0.24
734 (28.7) 11(17.5) 0.03
570 (22.3) 14 (22.2) 0.57
417 (15.9) 10 (14.7) 0.55
271 (10.6) 5(7.9) 033
1,753 (68.5) 35 (55.6) 0.02
790 (30.9) 24 (38.1) 0.14
407 (15.9) 8(127) 0.31
423 (16.5) 12 (19.0) 035
408 (15.9) 11 (17.5) 043
101 (3.9) 348 0.46
522 (204) 11(17.5) 0.35
6(0.2) 0(0.0) 0.86
96 (3.8) 5(7.9) 0.09
282 (11.0) 6(9.5) 0.45
98 (3.8) 2(5.0) 0.79
381 (14.9) 4(103)
546 (21.3) 9(23.1)
1,533 (59.9) 24 (61.5)
1,928 (76.2) 52 (80.0) 0.56
1,861 (73.5) 43 (66.2) 0.20
974 (38.5) 22 (338) 0.52
144 (5.7) 2(3.1) 0.58
15 (0.6) 0(0.0) 1.00
2,138(85.0) 62 (91.2) 0.22
1,444 (574) 46 (67.6) 0.11
924 (36.9) 31 (45.6) 0.16
487 (20.3) 19 (31.7) 0.22
5 (3-8) 4(2-10) 0.99
4(2-7) 4(1-9 0.60
10 (7-16) 11(7-17.5) 0.57
5 (3-10) 6(3-12) 0.36

Missing data for the overall sample (n = 2,687): comorbidities n = 64 (2.4%); symptoms n = 92 (3.4%); treatments n = 105 (3.9%); clinical course n = 231 (8.6%).

received, admission to intensive care units, and times
to clinical milestones (all p > 0.05). Almost all individu-
als of both groups (97.0% of natives and 96.9% of mi-
grants) developed acute respiratory distress syndrome
as life-threatening complication.

DISCUSSION

To the best of our knowledge, this study reported for
the first time data on international migrants deceased
during the COVID-19 pandemic in Italy. The distribu-
tion of COVID-19-related and all-cause mortality in
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migrants and natives in Italy is not substantially differ-
ent suggesting that the mortality advantage in migrants
does not apply to COVID-19. These data provide in-
sights to inform the current debate on Italian media
and social networks regarding the concerns that mi-
grants are spared or only marginally affected by SARS-
CoV-2 infection [9].

The clinical phenotype of migrants, investigated in
a limited but representative sample of individuals de-
ceased in hospital settings, was similar to that of natives
except for the younger age at death, that was somehow
expected given the different shape of the age pyramids
of the two populations [10]. Indeed, only 7.1% of mi-
grants living in Italy versus 24.7% of natives are older
than 65 years [11]. Accordingly, all-cause mortality
rates over the age of 60 years are markedly lower among
foreign-born individuals residing in Italy relative to na-
tives [12]. Nevertheless, the present findings might not
be representative of COVID-19-related outcomes in the
overall, heterogeneous population of migrants. First, the
countries of origin of the sampled migrant individuals
do not perfectly match with those of the broader mi-
grant population living in Italy, even if they mirror their
main attributes (e.g., income and migratory pressure)
(Table 1) [5]. Moreover, our estimates most likely ap-
ply to migrants who are well-integrated and have access
to healthcare resources and services. This hypothesis
seems corroborated by the similar demographic and
clinical characteristics of migrants and natives deceased
for COVID-19. We cannot exclude that more marginal-
ized migrants such as refugees, asylum seekers, and un-
documented migrants (who also do not have an Italian
tax code) behave differently in terms of clinical pheno-
type and COVID-19-related outcomes. These particu-
larly vulnerable individuals, usually underrepresented
in mortality analyses [1], might have a higher risk of
contracting infectious diseases, including COVID-19,
and experiencing poorer outcomes due to poor living
conditions, difficulties at adopting restrictive measures,
scarcity of protective equipment, limited access to test-
ing procedures and treatments [13]. In this regard, a
limitation of the present study is the lack of informa-
tion on diverse determinants (e.g., reason for migration,
duration of the migration, acculturation, socioeconomic
status, ethnicity) that have already been shown to influ-
ence health outcomes in the variegated migrant popula-
tion and may also affect the course of COVID-19 [14].
Future international, prospective, adequately powered
and ad hoc studies are needed to disentangle the role of
these factors in understanding the ongoing pandemic.

In conclusion, our study confirms that, with obvious
inter-individual variability, natives and migrants are all
on the same boat in dealing with the pandemic and rein-
forces the belief that, even in this contingency, we must
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