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Objectives: To describe and compare the main clinical characteristics and outcome measures in hospi-
talized patients with confirmed coronavirus disease 2019 (COVID-19) according to geographical area of
origin.
Methods: A retrospective analysis of patients hospitalized with confirmed COVID-19 at a referral centre
in Madrid, Spain, during MarcheMay 2020 was performed. Recorded variables (age, gender, intensive
care unit (ICU) admission, outcome), and geographical area of origin were compared for Europeans and
non-Europeans (Latin Americans, Asians and Africans).
Results: In total, 2345 patients with confirmed COVID-19 hospitalized during the study period were
included in the study. Of these, 1956 (83.4%) were European and 389 (16.6%) were non-European (of
whom over 90%, 354/389, were Latin American). Non-Europeans were significantly younger than Eu-
ropeans (mean 54 (SD 13.5) versus 70.4 (SD 15.1) years, p < 0.001); the majority were male (1420/2345,
60.6%), with no significant differences in gender between Europeans and non-Europeans (1197/1956
(61.2%) male in the European group versus 223/389 (57.3%) male in the non-European group, p 0.15). In-
hospital mortality overall was higher in Europeans (443/1956, 22.7%) than in non-Europeans (40/389,
10.3%) (p < 0.001), but there were no significant differences when adjusted for age/gender (OR 1.27, 95%
CI 0.86e1.88). Non-Europeans were more frequently admitted to ICU (71/389, 18.3%) compared with
Europeans (187/1956, 9.6%) (p < 0.001) and a difference in ICU admission rate was also found when
adjusted for age/gender (OR 1.43, 95% CI 1.03e1.98).
Conclusions: No significant differences in mortality were observed between Europeans and non-
Europeans (mainly Latin Americans), but an increase in ICU admission rate was found in non-Euro-
peans. Francesca F. Norman, Clin Microbiol Infect 2021;27:632.e1e632.e5
© 2020 European Society of Clinical Microbiology and Infectious Diseases. Published by Elsevier Ltd. All

rights reserved.
Introduction

The current COVID-19 pandemicdcaused by infection with the
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)dis
having an unprecedented global impact at a human, social and
economic level, precipitating escalating efforts by the scientific
community to identify the exact pathogenesis of the infection and
risk factors associated with morbidity andmortality. Recent studies
in the UK and the USA have highlighted a possible association
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between more severe disease in patients from ethnic minorities,
although whether this may be due to individual genetic factors or
socio-economic differences remains unclear [1e4]. Most of these
studies have included patients from non-Hispanic ethnic back-
grounds and data for certain minority groups have been under-
represented. The objective of this study was to describe and
compare the main clinical characteristics and outcomemeasures in
hospitalized patients with confirmed COVID-19 according to
geographical area of origin.
Materials and methods

A retrospective analysis was performed of all individuals hos-
pitalized with confirmed COVID-19 (positive specific SARS-CoV-2
PCR test) at a large (1000-bed) tertiary referral centre in Madrid,
ublished by Elsevier Ltd. All rights reserved.
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Spain, during the period MarcheMay 2020. Cases with a codified
confirmed diagnosis of COVID-19 were identified from the hospi-
tal's electronic medical records. Recorded variables included age,
gender, intensive care unit (ICU) admission, outcome (discharge or
death), and country of birth/geographical area of origin. In a pre-
liminary analysis, significant differences in the baseline character-
istics of the patients depending on their geographical origin were
evaluated. Characteristics for European and non-European patients
were compared and analysed by age range. Co-morbidities (hy-
pertension, diabetes mellitus, chronic pulmonary disease, chronic
renal disease, cardiac disease, malignancy and immunosuppres-
sion) were recorded and analysed for non-European patients. The
study was approved by the local Hospital Ethics Committee.

Qualitative variables were expressed as relative and absolute
frequencies, and quantitative data were expressed as the mean and
standard deviation (SD), and 95% CI were calculated. The c2 and
Fisher exact tests were used when appropriate for comparison of
categorical variables, whereas continuous variables were compared
using Student's t test (when normally distributed) or the
ManneWhitney U test (when data were not normally distributed).
Bivariable analysis was used to compare demographic character-
istics. The threshold for statistical significance was a two-sided p
value < 0.05. Univariable analysis was performed comparing in-
hospital mortality and ICU admission between European and
non-European individuals, followed by a multivariable analysis
adjusted for age and gender.

A logistic regression multivariable model was performed to
assess whether there were differences in mortality and ICU
admission depending on the origin of patients (Europeans and non-
Europeans). The independent variables considered for inclusion in
the model were origin of patients, sex and age. The origin of pa-
tients was coded as a categorical variable (European 0; non-
European 1), sex was included as a categorical variable (female 1;
male 0), and agewas included as a continuous variable. A bivariable
analysis with the two dependent variables (mortality and ICU
admission) and the three independent variables (origin of patients,
age and sex) was performed followed by a multivariable model
with mortality and another with ICU admission. STATA® version
15.1 (StataCorp LP, College Station, TX, USA) was used as statistical
software.

Results

In total, 2345 individuals with confirmed COVID-19 hospitalized
during the study period (MarcheMay 2020) were included in the
study. Of these, 1956 (83.4%) were European and 389 (16.6%) were
of non-European origin. In the latter group, 354 (91%) patients were
from Latin America (LA) (the majority from Ecuador, 108/354,
30.5%; Peru, 84/354, 23.7%; Colombia, 45/354, 12.7%; Venezuela,
30/354, 8.5%; Bolivia, 27/354, 7.6%), 19 (4.9%) were from Asia (AS)
(mainly the Philippines, 6/19, 31.6%; India 3/19, 15.8%) and 16 (4.1%)
were from Africa (AFR) (the majority from Morocco, 10/16, 62.5%).

The mean age in the study group was 67.7 years (SD 16),
70.4 years (SD 15.1) for Europeans, 54 years (SD 13.5) for non-
Europeans (p < 0.001) ( 61 years (SD 15.3) for AFR, 52.5 years (SD
15.5) for AS, 53.8 years (SD 13.2) for LA, p < 0.001). The majority of
patients were male (1420/2345, 60.6%), with no significant differ-
ences in gender between Europeans (1197/1956, 61.2% male) and
non-Europeans (223/389, 57.3% male) (p 0.15).

In total, 258/2345 patients (11%) were admitted to ICU; 187/
1956 (9.6%) Europeans and 71/389 (18.3%) non-Europeans
(p < 0.001) (2/16, 12.5% of AFR patients; 3/19, 15.8% of AS pa-
tients; 66/354, 18.6% of LA patients were admitted to ICU;
p < 0.001). The mean age for European patients whowere admitted
to ICU (62.2 years (SD 12.9)) was significantly higher compared
withmean age in non-European patients whowere admitted to ICU
(54.7 years (SD 11.1)) (p < 0.001). Regarding ICU admission, uni-
variable analysis showed ICU admission was more frequent in non-
Europeans (OR 2.11, 95% CI 1.56e2.84), and this was also true when
adjusted for age and gender (OR 1.43, 95% CI 1.03e1.98).

The in-hospital mortality rate in the study group overall was
20.6% (483/2345), and this was 22.7% (443/1956) in Europeans and
10.3% (40/389) in non-Europeans (p < 0.001) (1/16, 6.3% in AFR; 3/
19, 15.8% in AS; 36/354, 10.2% in LA; p < 0.001). The mean age for
European patients who died (79.5 years (SD 11)) was significantly
higher compared with mean age in non-European patients who
died (69.4 years (SD 12.5)) (p < 0.001). No differences were found
regarding in-hospital mortality between groups when adjusted for
age and gender (OR 1.27, 95% CI 0.86e1.88).

A descriptive analysis comparing ICU admission and in-hospital
mortality rate for different age rangeswas performed for Europeans
and non-Europeans and these data and the main characteristics of
hospitalized patients with confirmed COVID-19 according to
geographical area of origin are described in Table 1.

Co-morbidities recorded in the non-European group included
hypertension (23.9%), diabetes mellitus (13.4%), chronic pulmonary
disease (11.8%), immunosuppression (9.2%; 1.3% human immuno-
deficiency virus-associated, 7.9% non-human immunodeficiency
virus-related), cardiovascular disease (8%), chronic renal disease
(6.2%) andmalignancy (5.1%). When co-morbidities were compared
in LA, AFR and AS patients, diabetes and cardiovascular disease
were found to be significantly more frequent in the AFR group (p
0.015, p 0.002), and no significant differences were found regarding
other co-morbidities.

The main characteristics in hospitalized non-European patients
with confirmed COVID-19 according to age range (years) are
described in Table 2. The main co-morbidities in hospitalized non-
European patients with confirmed COVID-19 according to
geographical area of origin are shown in Table 3.

Discussion

The present study analysed differences in adverse clinical out-
comes (ICU admission and in-hospital mortality) in hospitalized
patients with confirmed COVID-19 according to geographic area of
origin, with a large representation of patients of Latin American
origin. According to official 2020 statistics, around 9.7% of Madrid's
registered population originate from a non-European Union
country; hence, this series included data on a large proportion of
foreign-born patients [5]. In this study, no significant differences in
the in-hospital mortality when adjusted for age and gender were
observed when Europeans and non-Europeans were compared.
However, an increase in ICU admission rate was found in non-
Europeans.

Around 16% of the study cohort were of non-European origin
(over 90% of these were Latin American), and were significantly
younger than the European patients (mean age 54 years for non-
Europeans versus 70.4 years for Europeans), but with no signifi-
cant differences in gender distribution (a predominance of males
was found, as described in other European series, but this occurred
both in the European and non-European groups) [6e8]. Other
determining factors, such as the inability to maintain home isola-
tion precautions on discharge because of overcrowding, may have
prolonged hospital admission in younger foreign-born patients,
and could be investigated in further analyses [9,10].

Regarding ICU admission (11% for the total group, which was
within the 10%e18% range reported in other European series), this
was significantly more frequent in the non-European group
compared with the European group (18.3% versus 9.6%, respec-
tively) [6,7,11,12]. This observed difference may have been due to



Table 1
Main characteristics of hospitalized patients with confirmed COVID-19 according to geographical area of origin at a referral centre in Madrid, Spain

Characteristic Total European, n (%) Non-European, n (%) p value

Number of participants 2345 (100%) 1956 (83.4%) 389 (16.6%)
LA: 354 (91%)
AS: 19 (4.9%)
AFR:16 (4.1%)

Age (years), mean (SD) 67.7 (16) 70.4 (15.1) 54 (13.5) <0.001
Male gender 1420/2345 (60.6%) 1197/1956 (61.2%) 223/389 (57.3%) 0.15
ICU admission 258 (11%) 187 (9.6%) 71 (18.3%) <0.001

LA: 66/354 (18.6%)
AS: 3/19 (15.8%)
AFR: 2/16 (12.5%)

By age range (years)
0e20 3/5 (60%) 0/3 (0%)
21e40 4/69 (5.8%) 9/55 (16.4%)
41e60 65/438 (14.8%) 42/224 (18.8%)
61e80 110/845 (13%) 20/94 (21.3%)
81e100 5/598 (0.8%) 0/13 (0%)
101e120 0/1 (0%) 0

In-hospital mortality 483 (20.6%) 443 (22.7%) 40 (10.3%) <0.001
(not significant when
adjusted for age/gender)

LA: 36/354 (10.2%)
AS: 3/19 (15.8%)
AFR: 1/16 (6.3%)

By age range (years):
0e20 0/5 (0%) 0/3 (0%)
21e40 3/69 (4.4%) 0/55 (0%)
41e60 28/438 (6.4%) 12/224 (5.4%)
61e80 169/845 (20%) 21/94 (22.3%)
81e100 242/598 (40.5%) 7/13 (53.9%)
101e120 1/1 (100%) 0

Abbreviations: AFR, Africa; AS, Asia; COVID-19, coronavirus disease 2019; ICU, intensive care unit; LA, Latin America.

Table 3
Co-morbidities in hospitalized non-European patients (n ¼ 389) with confirmed COVID-19 according to geographical area of origin

Co-morbidity Latin America,n (%) Asia,n (%) Africa,n (%) Total, n (%)

Total 354 (91) 19 (4.9) 16 (4.1)
Diabetes mellitus 44 (12.4) 2 (10.5) 6 (37.5) 52 (13.4)
Hypertension 81 (22.9) 5 (26.3) 7 (43.8) 93 (23.9)
Chronic pulmonary disease 41 (11.6) 2 (10.5) 3 (18.8) 46 (11.8)
Chronic renal disease 20 (5.6) 2 (10.5) 2 (12.5) 24 (6.2)
Cardiovascular disease 25 (7.1) 1 (5.3) 5 (26.3) 31 (8)
Malignancy 19 (5.4) 1 (5.3) 0 20 (5.1)
Immunosuppression 30 (8.5) 3 (15.8) 3 (18.8) 36 (9.2)
HIV-associated 3 (0.8) 1 (5.3) 1 (6.3) 5 (1.3)
Non-HIV-related 27 (7.6) 2 (10.5) 2 (12.5) 31 (7.9)

Abbreviations: COVID-19, coronavirus disease 2019; HIV, human immunodeficiency virus.

Table 2
Main characteristics in hospitalized non-European patients (n ¼ 389) with confirmed COVID-19 according to age range (years)

Age range (years) Age (years)
mean (SD)

Male gender
n (%)

Area of origin
n (%)

ICU admission
n (%)

In-hospital mortality
n (%)

Co-morbiditya

n (%)

0e20 18.6 (0.5) 2/3 (66.7) LA: 3/3 (100) 0 0 1/3 (33)
21e40 34.6 (5.2) 32/55 (58.2) LA: 50/55 (90.9) 9/55 (16.4) 0 11/55 (20)

AS: 3/55 (5.4)
AFR: 2/55 (3.6)

41e60 51.4 (5.4) 134/224 (59.8) LA: 206/224 (92) 42/224 (18.7) 12/224 (5.3) 85/224 (37.9)
AS: 11/224 (4.9)
AFR: 7/224 (3.1)

61e80 68.3 (5.4) 49/94 (52.1) LA: 84/94 (89.4) 20/94 (21.2) 21/94 (22.3) 61/94 (64.9)
AS: 5/94 (5.3)
AFR: 5/94 (5.3)

81e100 87.2 (3.8) 6/13 (46.2) LA: 11/13 (84.6) 0 7/13 (53.8) 12/13 (92.3)
AFR: 2/13 (15.4)

Abbreviations: AFR, Africa; AS, Asia; COVID-19, coronavirus disease 2019; ICU, intensive care unit; LA, Latin America.
a Presence of at least one of the following: hypertension, diabetes mellitus, chronic pulmonary disease, chronic renal disease, cardiovascular disease, neoplasia or

immunosuppression.
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the significant differences in age between Europeans and non-
Europeans, if more elderly European patients with severe disease
were not being considered for ICU admission, especially during the
peak of the pandemic (included in the study period) when shortage
of resources was observed [11]. In April 2020, ICU bed occupancy
reached almost 300% in Madrid as intermediate-care beds and
other designated critical-care beds were reconverted for COVID-19
ICU patients, and this collapse of the hospital system could have
contributed to the low rates of ICU admission among elderly pa-
tients [13]. However, multivariable analysis showed ICU admission
was more frequent in non-Europeans when adjusted for age and
gender. This possible association should be explored further, and
other factors such as co-morbidities should be investigated in
detail. When different groups of non-Europeans were examined,
Latin American patients had a significantly higher rate of ICU
admission (18.6%) compared with African (12.5%) and Asian pa-
tients (15.8%), despite African patients being older (mean age
61 years) than Asian and Latin American patients (mean age
52.5 years and 53.8 years, respectively). However, because of the
lower number of patients in the African and Asian groups, these
results should be confirmed (or refuted) in further studies.

The overall in-hospital mortality rate (20%) was within the re-
ported 15%e28% range for other series in Europe and was signifi-
cantly higher in Europeans (22.7%) than in non-Europeans (10.3%);
however, no significant differences were found between these
groups when in-hospital mortality rates were adjusted for age and
gender [6,11,12]. A significantly higher mean age was found in Eu-
ropean patients who died compared with non-European patients
who died, which supports previous findings that advanced age is a
risk factor associated with mortality in COVID-19 (rather than
geographical area of origin) [11,14]. The increased risk in mortality
associated with male gender found in other studies was not
observed in this series (in the overall group, nor when analysed in
Europeans and non-Europeans separately) [1,12]. When subgroups
were considered, in-hospital mortality was significantly higher in
Asian patients (15.8%) compared with Latin Americans (10.2%) and
Africans (6.3%), despite a mean age of 52.5 years in the Asian group,
which was much lower than the cohort's mean age overall. A study
examining factors associated with COVID-19 mortality in 17 million
patients found both black and south Asian patients were at higher
risk of death compared with people of white ethnicity even after
adjustment for other factors [1]. However, as for the findings
regarding ICU admission, the data in the current series should be
interpreted with caution and investigated further with larger
populations. Only diabetes and cardiovascular disease were found
to be significantly more frequent in African patients, so presence of
recorded co-morbidities did not appear to explain the observed
higher rate of ICU admission in Latin American patients or the
higher in-hospital mortality in Asian patients, despite African pa-
tients being older.

Recent studies have focused on the possible association be-
tween ethnicity and COVID-19, with a systematic review
concluding that further investigation on the role of ethnic back-
ground in the evolution of the current pandemic should be prior-
itized [1,15]. Ethnicity refers to the shared genetic, cultural and
social traits, among other factors, of a population group and has
been previously found to be a determinant of outcome for other
diseases [16,17]. Individuals fromminority ethnic backgroundsmay
be at increased risk of infection from SARS-CoV-2 and adverse
outcomes, although this association has not been firmly estab-
lished, and whether this is mainly related to socio-economic rather
than genetic factors and presence of risk co-morbidities remains
unclear [1,2,15]. Traditional migrant routes from Latin America to
Spain have been long-established, and over 90% of non-Europeans
included in the study were of Latin American origin, with the
majority having access to publicly funded health care. The absence
of an association between mortality and geographical area of origin
in this study populationmay support the important role of negative
socio-economic factors as drivers of poor outcome in ethnic mi-
norities with COVID-19 found in other published studies. The
increased frequency of ICU admission in non-Europeans (with no
demonstrated associated increase in the in-hospital mortality)
should be investigated further. Although presence or absence of
specific co-morbidities was not directly compared between groups,
an increase in co-morbidities in the non-European group admitted
to ICU should probably have led to worse outcomes and a higher
mortality, which was not observed, suggesting that other de-
terminants, such as genetic factors, may also be playing a role in
outcome for these patients.

Limitations of the study include the under-representation of
patients from certain geographical areas and the unavailability of
data on the exact number of inhabitants from each geographical
origin who are currently residing in Madrid (due to the presence of
undocumented migrants and large mobile immigrant populations),
to reliably calculate hospitalization and attack rates for different
groups. Although a large representation of hospitalized patients
from Latin America was included, Asian and African patients were
under-represented. Possible underlying determinant factors such
as differences in immune responses and angiotensin-converting
enzyme 2 expression and/or polymorphism should be explored
further in other studies [18,19]. Although it was not possible to
establish whether patients of African origin truly had lower hos-
pitalization rates, their ICU admission and in-hospital mortality
rates were lower than for other non-European patients, despite
older age and higher prevalence of some co-morbidities in Africans.
A gene cluster on chromosome 3 has been identified as a risk locus
for respiratory failure in patients with SARS-CoV-2 infection and is
a major genetic risk factor for severe disease and hospitalization
[20,21]. This risk has been shown to be associated with a specific
genomic segment carried by around 50% of South Asians and 16% of
Europeans, but is less frequent in Americans, Africans and East
Asians [22].

As mentioned above, the complex association between higher
ICU admission rates but no higher associated mortality in non-
Europeans needs to be explored further. A more detailed investi-
gation of co-morbidities, including other factors such as obesity (an
identified risk factor for COVID-19 and other respiratory infections,
such as influenza, and which has a higher prevalence in certain
population groups) and genetic studies may help confirm or refute
possible associations between geographic area of origin and
outcome in COVID-19 [23,24].

Conclusions

No significant differences regarding in-hospital mortality (when
adjusted for age and gender) were observed between Europeans
and non-Europeans (mainly Latin Americans), although an
increased rate of ICU admission in non-Europeans was found. Dif-
ferences between ethnicity and COVID-19 outcome found in other
studies may be the result of a higher burden of adverse socio-
economic factors in certain populations. Investigation of genetic
and immunological markers in patients of different geographical
origin should aid the understanding of determinants of outcome in
COVID-19.
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