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Abstract: The aim of this study is to assess the influence of living in nursing homes on COVID-19-related
mortality, and to calculate the real specific mortality rate caused by COVID-19 among people older than
20 years of age in the Balaguer Primary Care Centre Health Area during the first wave of the pandemic.
We conducted an observational study based on a database generated between March and May 2020,
analysing COVID-19-related mortality as a dependent variable, and including different independent
variables, such as living in a nursing home or in the community (outside nursing homes), age, sex,
symptoms, pre-existing conditions, and hospital admission. To evaluate the associations between the
independent variables and mortality, we calculated the absolute and relative frequencies, and performed
a chi-square test. To avoid the impact of the age variable on mortality and to assess the influence of the
“living in a nursing home” variable, we established comparisons between infected population groups
over 69 years of age (in nursing homes and outside nursing homes). Living in a nursing home was
associated with a higher incidence of COVID-19 infection, but not with higher mortality in patients over
69 years of age (p = 0.614). The real specific mortality rate caused by COVID-19 was 2.270/00. In the
study of the entire sample, all the comorbidities studied were associated with higher mortality; however,
the comorbidities were not associated with higher mortality in the infected nursing home patients group,
nor in the infected community patients over 69 years of age group (except for neoplasm history in
this last group). Finally, hospital admission was not associated with lower mortality in nursing home
patients, nor in community patients over 69 years of age.

Keywords: COVID-19 virus infection; mortality; nursing homes; community health care; comorbidity;
older people; first wave

1. Introduction

Since the appearance of the first case of COVID-19 in China, in December 2019 [1–4], the
SARS-CoV-2 infection has rapidly spread throughout the world, being declared a pandemic by
the WHO on 11 March 2020 [5]. Since then, it has been the main health problem in the world.
As of 11 December 2022, over 645 million confirmed COVID-19 cases and over 6.6 million
COVID-19-related deaths were reported globally [6].

In Spain, the first confirmed case was reported on 31 January 2020 [7]; in Catalonia,
on 25 February 2020 [8]; in Lleida, on 6 March 2020; and in the Primary Care Centre
(PCC) of Balaguer, on 13 March 2020. This was the beginning of what would be called the
first wave of SARS-CoV-2 in Spain [9,10]. On 13 March 2020, there were 4209 COVID-19
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patients [11]; therefore, the government approved the Royal Decree 463/2020 (14 March
2020) and declared a state of alarm for the management of the health crisis [12]. People’s
freedom of movement was limited; most shops, and all leisure, educational, and cultural
places were closed. These lock down measures caused a decrease in infections and mortality
from April to May 2020 [10]. Finally, on 21 June 2020, after more than 250.000 infected
patients and 20.000 deaths, the government of Spain declared the conclusion of the state of
alarm, putting a definitive end to the first wave of COVID-19 [13].

During the first wave, the fatality rate was 2.16% from the age of 60, 5.24% from the
age of 70, and 17.91% from the age of 80 [14]. According to the data from the Ministry of
Health, 86% of the total deaths were among people over 70 years of age. The same source
reported that, in June 2020, 70.89% of the deceased patients lived in nursing homes [15].

During the first wave of infection in Spain, RT-PCR were not available in extra hospital
facilities, and this led to great difficulty in obtaining real epidemiological data on COVID-19-
related mortality. Knowing the specific mortality rate for COVID-19 continues to be a challenge
for society, and that is why many studies have estimated the real COVID-19-related mortality
during the first wave using excess mortality analysis [16–19].

Many studies were published by epidemiology services, prison health services, and
hospital services, and they show the impact of SARS-CoV-2 infection on the population in
terms of morbidity and mortality, symptoms, and risk of hospitalization, for example [20–30].

Other studies illustrate the importance of primary care in research related to COVID-19
infection [31–35], as well as the importance of the databases generated from these services
in the COVID-19-related mortality studies [19].

In this context, we felt special concern about whether living in a nursing home could
be a sufficient variable to explain the high mortality that occurred in those facilities during
the first wave of the COVID-19 infection.

In relation with this issue, even though the highest mortality during the first wave
of SARS-CoV-2 infection occurred in nursing homes, we only found two studies [19,36]
that analyse the influence of the variable “living in a nursing home” on COVID-19-related
mortality compared to the population living in the community.

In this context, we aimed to analyse how living in a nursing home (LNH) influenced
COVID-19-related mortality and to calculate the real specific mortality rate caused by
COVID-19 (including COVID-19-related mortality not confirmed by RT-PCR) among people
older than 20 years of age in the health area of Balaguer during the first wave. We considered
several risk factors; in particular, we considered whether those people were admitted in a
nursing home.

2. Materials and Methods
2.1. Study Design and Participants

This retrospective observational study was carried out in the Balaguer Primary Care
Health Area from 13 March to 28 May 2020. The inclusion criteria comprised being over
20 years of age and being included in the database. We decided to set the cut-off point at
20 years of age to be able to study the entire adult population living in the community,
and to be able to compare the results of our secondary aim (calculating the true specific
mortality rate) with similar published studies.

On 7 April 2020, the PCC Health Area of Balaguer included 28,047 people, of which
22,458 were older than 20 years of age. In the area, 6 nursing homes were accounted with a
total of 406 residents. In mid-March, the nursing homes were totally full.

The final studied sample consisted of 211 patients with a mean age of 70 years, of
which 86 (40.75%) were male.

2.2. Variables

Data were collected from two different populations, including infected patients living
in nursing homes and infected patients living in the community (outside nursing homes).
The large difference in age between the two populations, as well as the close relationship
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between the variables of age, nursing home admission, and COVID-19 mortality [15], made
it necessary to add a third study population group (infected community population older
than 69 years of age) to establish the real influence of being admitted in a nursing home on
COVID-19 mortality and control biases that could be associated with age.

The other study variables were as follows: age; sex; symptoms (temperature above
37 ◦C, odynophagia, expectoration, cough, headache, dyspnoea, anosmia, asthenia, and
diarrhoea); evolution during the month after the confirmation of the infection or the onset
of symptoms (cured/deceased); and hospital admission. Comorbidities were collected
from the clinical history and included in the database (obesity; hypertension; diabetes
mellitus; chronic obstructive pulmonary disease (COPD); cardiovascular disease; chronic
kidney failure; neoplasm history; and neurological pathologies).

2.3. Statistical Analysis

We calculated absolute and relative frequencies of symptoms and comorbidities, and
descriptive measures of centralization, such as the arithmetic mean and the median.

We also generated contingency tables to compare different categorical variables of pa-
tients with a confirmed infection of SARS-CoV-2. This way, we could study COVID-19-related
mortality according to the different variables of interest.

We calculated the specific mortality rate (patients died from COVID-19/total popula-
tion per 1000 inhabitants), and the case fatality rate (patients died from COVID-19/infected
patients per 100 inhabitants), in total sample and in different groups.

Finally, we performed a chi-square test to assess statistical differences between pop-
ulation groups. p < 0.05 was considered statistically significant. Statistical analyses were
performed using the R statistical package, version 4.0.2. (R Core Team, 2020).

2.4. Data Collection

On 13 March 2020, the PCC Balaguer direction established the respiratory isolation
unit (COVID-19 Unit) to serve the population with suspected or confirmed COVID-19
infection. On 16 March 2020, because of the epidemiological emergency and the lack of
information on COVID-19, a database was created to collect follow-up data of the patients,
their symptoms, comorbidities, and their evolution in association with COVID-19. The
main purpose of the continued examination of these data was to improve the effectivity of
clinical decisions on the population.

Every 48 h, the workforce assigned at the COVID-19 Unit registered all new cases
of COVID-19 in patients belonging to the Balaguer PCC Health Area and included the
accumulated daily incidence in the database. They considered patients treated inside the
unit, patients attended to at home, and patients visited in nursing homes. In addition, they
reviewed all the deaths among patients belonging to the Balaguer PCC Health Area.

Finally, the database collected all the patients with an RT-PCR-confirmed diagnosis of
COVID-19 belonging to the Balaguer PCC Health Area, and deceased patients that did not
undergo RT-PCR, but whose clinical history showed suspected COVID-19 infection as the
cause of death. Specifically, COVID-19 was established as the cause of death when there
was a lack of response to antibiotics, all the clinical (fever, cough, dyspnoea, asthenia, etc.)
and epidemiological data (e.g., close contact with relatives or other patients in a residence)
of the clinical history pointed in that direction, and there was no other triggering cause in
the days prior to the onset of symptoms, or no other suspected cause of death.

3. Results
3.1. Sample Distribution

The final studied sample consisted of 211 patients with a mean age of 70 years, of
which 86 (40.75%) were male.

Of the 211 patients, 108 (51.18%) were admitted in nursing homes, the mean age
was 86 years, and 42 (38.89%) were male. The other 103 patients (48.82%) were living
in the community, with the mean age of 53.78 years, and 44 (42.71%) were male. Of the
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community patients, 25 (24.27%) were older than 69 years of age, with a mean age of 79.04
years, and 18 (72%) of them were male (see Table 1).

Table 1. Sample distribution.

Mean Age Male Deaths

Total patients COVID-19+
n = 211 (100%) 70 86 (40.75%) 51 (100%)

Nursing home patients COVID-19+
n = 108 (51.18%) 86 42 (38.89%) 41 (80.39%)

Total community patients COVID-19+
n = 103 (48.81%) 53.78 44 (42.71%) 10 (19.60%)

Community patients over 69 years of
age COVID-19+
n = 25 (24.27%)

79.04 18 (72.00%) 8 (15.68%)

For 204 (96.68%) of the 211 patients, an RT-PCR test was obtained.
A total of 51 (24.17%) patients died, 44 of them (86.27%) with a diagnosis of COVID-19

confirmed by RT-PCR, and 7 (13.72%) with a diagnosis of suspected COVID-19. Of the
latter, five (9.80% of total mortality) were admitted in nursing homes and two (3.92% of
total mortality) lived in the community.

Of the total deceased patients, 41 (80.39%) were admitted in nursing homes. Of these,
40 (97.56%) were over 69 years of age. The other 10 (19.60%) deceased patients lived in the
community. Of these, 8 (15.68% of total mortality) were over 69 years.

3.2. Symptoms and Comorbidities Distribution

The most frequent symptoms were fever, dyspnoea, cough, and asthenia in all groups
studied. The community patients presented more frequency of cough (p = 0.001), headache
(p = 0.001), anosmia (p < 0.001), asthenia (p < 0.001), and diarrhoea (p = 0.004) than nursing
home patients, while the nursing home patients presented more frequency of dyspnoea
(p = 0.028) than the community patients. However, there were no significant differences in
dyspnoea (p = 0.898) between the nursing home patients older than 69 years of age and the
community patients older than 69 years of age (Table 2).

The most frequent comorbidities observed in the global sample were arterial hyperten-
sion, heart disease, neurological pathologies, and diabetes. In comparison to the community
patients, the nursing home patients presented a higher prevalence of arterial hypertension
(p < 0.001), diabetes (p < 0.001), chronic obstructive pulmonary disease (p < 0.001), heart
disease (p < 0.001), chronic renal failure (p < 0.001), neoplasm history (p = 0.009), and
neurological pathologies (p < 0.001). However, in comparison to the community patients
older than 69 years of age, similarity between both groups was observed. The nursing
home patients only presented a significantly higher prevalence of neurological pathologies
(p = 0.002).

We did not observe significant differences regarding obesity between any of the groups
compared (Table 2).
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Table 2. Distribution and comparative analysis of symptoms and comorbidities between total patients, nursing home patients, community patients, and community
patients older than 69 years of age.

Symptom or
Comorbidity

Total Patients
(n = 211)

Nursing Home
Patients (n = 108)

Community
Patients
(n = 103)

Community
Patients over 69 Years

of Age (n = 25)

Community Patients in
Comparison to Nursing

Home Patients.
X2 Value and Resulting

p-Value of This Analysis

Community Patients over 69 Years
of Age in Comparison to
Nursing Home Patients

X2 Value and Resulting p-Value
of This Analysis

Fever 128 (60.66%) 61 (56.48%) 67 (65.04%) 19 (76%) 1.621 (p = 0.202) 3.22 (p = 0.072)
Odynophagia 9 (4.26%) 4 (3.70%) 5 (4.85%) 0 0.170 (p = 0.679) 0.954 (p = 0.328)
Expectoration 5 (2.36%) 4 (3.70%) 1 (0.97%) 1 (4%) 1.701 (p = 0.192) 0.004 (p = 0.944)

Cough 73 (34.6%) 26 (24.07%) 47 (45.63%) 11 (44%) 10.827 (p = 0.001) 4.014 (p = 0.045)
Headache 16 (7.58%) 2 (1.85%) 14 (13.59%) 4 (16%) 10.369 (p = 0.001) 9.433 (p = 0.002)
Dyspnoea 75 (35.54%) 46 (42.59%) 29 (28.15%) 11 (44%) 4.796 (p = 0.028) 0.016 (p = 0.898)
Anosmia 15 (7.1%) 0 15 (14.56%) 0 16.931 (p < 0.001) 0
Asthenia 34 (16.1%) 3 (2.77%) 31 (30.09%) 9 (36%) 29.109 (p < 0.001) 27.29 (p < 0.01)
Diarrhoea 11 (5.21%) 1 (0.92%) 10 (9.70%) 4 (16%) 8.229 (p = 0.004) 12.74 (p < 0.001

Obesity 47 (22.27%) 25 (23.14%) 22 (21.35%) 10 (40%) 0.097 (p = 0.754) 2.073 (p = 0.084)
Arterial

hypertension 108 (51.18%) 79 (73.14%) 29 (28.15%) 17 (68%) 42.71 (p < 0.001) 0.267 (p = 0.604)

Diabetes 58 (27.48%) 44 (40.74%) 14 (13.59%) 9 (36%) 19.497 (p < 0.001) 0.190 (p = 0.662)
COPD 45 (21.32%) 33 (30.55%) 12 (11.65%) 8 (32%) 11.229 (p < 0.001) 0.019 (p = 0.887)

Heart disease 62 (29.38%) 46 (42.59%) 16 (15.53%) 11 (44%) 18.602 (p < 0.001) 0.016 (p = 0.898)
Chronic renal failure 48 (22.74%) 42 (38.88%) 6 (5.82%) 6 (24%) 32.795 (p < 0.001) 1.951 (p = 0.162)
Neoplasia’s history 22 (10.42%) 17 (15.74%) 5 (4.86%) 3 (12%) 6.689 (p = 0.009) 0.309 (p = 0.577)

Neurological pathologies 53 (25.11%) 48 (44.44%) 5 (4.86%) 3 (12%) 43.932 (p < 0.001) 9.038 (p = 0.002)
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3.3. Mortality Analysis

We did not observe significant differences in COVID-19-related mortality between men
and women neither in the total population X2 = 0.088 (p = 2.910), nor in any of the groups
studied, including nursing home patients X2 = 2.720 (p = 0.099), community patients X2 = 1.351
(p = 0.245), and community patients older than 69 years of age X2 = 0.163 (p = 0.685).

In the mortality analyses, being over 69 years of age was associated with a higher
mortality in all the samples and in the community patients (X2 = 28.597 p < 0.01 and X2 = 18,713
p < 0.01, respectively) but not in the nursing home patients (X2 = 1.649 p = 0.199).

Mortality mainly occurred in nursing homes (80.39%); 19.60% of mortality occurred
among community patients, and 15.68% of total mortality occurred among community
patients older than 69 years of age (Table 1).

The specific mortality rate (SMR) from COVID-19 was higher in the nursing homes
than in the other groups studied (Table 3). The reason for this was the higher COVID-19
incidence in nursing homes. In the incidence analysis, we found a significant association
between being infected (yes/no) and living in a nursing home compared to living in the
community (X2 = 2925.5, p < 0.001), or living in the community and being over 69 years of
age (X2 = 850.635, p < 0.001). We did not find this association when comparing living in a
community to living in a community and being over 69 years of age (X2 = 2.599, p = 0.106).

Table 3. COVID-19-specific mortality rate and case fatality rate in Balaguer PCC.

Total Population Specific Mortality Rate Case Fatality Rate

Total population over 20 years (n = 22.458)
Total infected patients over 20 years (n = 211) 2.270/00 24.17%

Total population admitted in nursing homes (n = 406)
Total infected patients admitted in nursing homes (n = 108) 1010/00 37.96%

Total population living in community (n = 22.052)
Total infected patients living in community (n = 103) 0.450/00 9.70%

Total population living in community over 69 years (n = 4005)
Total infected patients living in community over 69 years (n = 25) 20/00 32%

In the mortality comparative analysis between different groups, there were significant
differences in mortality when comparing the nursing home patients or the community
patients over 69 years of age with the community patients (p < 0.001), but not when
comparing the nursing home patients with the community patients over 69 years of age
(p = 0.614). (Table 4).

Table 4. Mortality comparative analysis between different COVID-19-infected population groups.

Mortality in Interest Group Mortality in Comparison Group Chi-Square

Nursing home patients (n = 108)
41

Community patients (n = 103)
10 22.96 (p < 0.001)

Nursing home patients over 69 years (n = 107)
40

Community patients over 69 years (n = 25)
8 0.253 (p = 0.614)

Community patients under 69 years (n = 78)
2

Community patients over 69 years (n = 25)
8 18.713 (p < 0.001)

The case fatality rate (CFR) of the nursing home patients was similar to that of the commu-
nity patients older than 69 years of age, and very different from the community patients, as we
expected when observing the contingency tables of statistical analysis (Table 3).

We also studied the dependency relationship between the different symptoms and
comorbidities with mortality. The symptoms associated with higher mortality among all
patients included fever, dyspnoea, and asthenia. The comorbidities associated with higher
mortality among all the samples included arterial hypertension, diabetes, lung disease,
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chronic obstructive disease, heart disease, chronic renal failure, history of neoplasms, and
neurological pathologies. Obesity was not associated with higher mortality (Table 5).

Table 5. Association of symptoms and comorbidities with mortality among all patients.

Symptoms and Comorbidities
Total

Patients
n = 211

Deceased Patients
n = 51

Non-Deceased Patients
n = 160

Chi-Square
n = 25

Fever 128 (60.66%) 37 (72.54%) 91 (56.87%) 3.981 (p = 0.046)
Odynophagia 9 (4.26%) 2 (3.92%) 7 (4.37%) 0.019 (p = 0.889)
Expectoration 5 (2.36%) 3 (5.88%) 2 (1.25%) 3.587 (p = 0.058)

Cough 73 (34.59%) 12 (23.52%) 61 (38.12%) 3.640 (p = 0.056)
Headache 16 (07.58%) 3 (5.88%) 13 (8.12%) 0.277 (p = 0.598)
Dyspnoea 75 (35.54%) 36 (70.58%) 39 (24.37%) 36.05 (p < 0.001)
Anosmia 15 (7.10%) 1 (1.96%) 14 (8.75%) 2.699 (p = 0.100)
Asthenia 34 (16.11%) 3 (5.88%) 31 (19.37%) 5.208 (p = 0.022)
Diarrhoea 11 (5.21%) 3 (5.88%) 8 (5.00%) 0.060 (p = 0.805)

Obesity 47(22.27%) 13 (25.49%) 34 (21.25%) 0.401 (p = 0.526)
Arterial

hypertension 108 (51.18%) 40 (78.43%) 68 (42.50%) 19.982 (p < 0.001)

Diabetes 58 (27.48%) 27 (52.94%) 31(19.37%) 21.86 (p < 0.001)
Chronic obstructive pulmonary

disease 45(21.32%) 16 (31.37%) 29 (18.12%) 4.045 (p = 0.044)

Heart disease 62(29.38%) 23 (45.09%) 39 (24.37%) 8.003 (p = 0.004)
Chronic renal failure 48(22.74%) 22(43.13%) 26 (16.25%) 15.908 (p < 0.001)

Neoplasm history 22 (10.42%) 13 (25.49%) 9 (5.62%) 16.340 (p < 0.001)
Neurological
pathologies 53 (21.11%) 21 (41.17%) 32 (2.00%) 9.220 (p = 0.002)

However, in the comparative study by groups, we found that dyspnoea was the only
symptom associated with mortality specifically in nursing home patients, and neoplasm
history was the only comorbidity associated with mortality specifically in community
patients older than 69 years of age (Table 6).

Table 6. Comparative study of symptoms and comorbidities with mortality in nursing home patients
and community patients over 69 years of age.

Symptoms and Comorbidities
Association (X2) of Symptoms and
Comorbidities with Mortality in
Nursing Home Patients (n = 108)

Association (X2) of Symptoms and
Comorbidities with Mortality in

Community Patients over 69 Years of Age
(n = 25)

Fever 3.750 (p = 0.052) 0.853 (p = 0.355)
Odynophagia 0.296 (p = 0.586) Insufficient sample
Expectoration 2.419 (p = 0.119) 0.490 (p = 0.483)

Cough 0.162 (p = 0.686) 0.201 (p = 0.653)
Headache 0.125 (p = 0.723) 0.709 (p = 0.399)
Dyspnoea 24.465 (p < 0.01) 0.171 (p = 0.678)
Anosmia Insufficient sample Insufficient sample
Asthenia 1.805 (p = 0.179) 0.011 (p = 0.914)
Diarrhoea 1.164 (p = 0.199) 0.709 (p = 0.399)

Obesity 0.053 (p = 0.817) 0.490 (p = 0.483)
Arterial hypertension 1.812 (p = 0.178) 0.163 (p = 0.685)

Diabetes 3.005 (p = 0.082) 3.585 (p = 0.058)
Chronic obstructive pulmonary disease 0.041 (p = 0.838) 0.163 (p = 0.685)

Heart disease 0.046 (p = 0.829) 0.171 (0.678)
Chronic renal failure 1.969 (p = 0.160) 1.175 (p = 0.278)

Neoplasm history 3.727 (p = 0.053) 7.244 (p = 0.007)
Neurological pathologies 0.096 (p = 0.756) 1.882 (p = 0.170)
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We also found that hospital admission was associated with lower mortality in the total
sample, but not in patients over 69 years of age, neither in those from nursing homes nor in
those from the community (Table 7).

Table 7. Association between variables, hospital admission, and mortality in different popula-
tion groups.

Hospital Admissions n (%) Deceased Patients n (%) X2

Total sample (n = 211) 51 (24.17%) 18 (35.29%) 4.540 (p = 0.033)
Total patients over 69 years of age (n = 132) 35 (26.51%) 16 (45.47%) 1.799 (p = 0.179)

Nursing home patients (n = 108) 19 (17.59%) 10 (52.63%) 2.106 (p = 0.146)
Community patients over 69 (n = 25) 16 (64.00%) 6 (37.5%) 0.617 (p = 0.431)

4. Discussion

Our study, unlike others [19,36,37], shows no differences in mortality by sex during
the first wave of COVID-19.

We observed that being admitted in a nursing home is a risk factor for infection. This
was expected, since nursing homes are closed areas and residents are exposed to visitors
and healthcare workers. Similar results were published in other closed facilities, such as
prisons [26,27].

Our results show that most of the patients who died during the first wave were older
than 69 years of age and were living in nursing homes. However, in the infected patients,
when comparing those older than 69 years of age to COVID-19-related mortality, there was
no higher mortality associated with nursing home inhabitants. A study among nursing
home populations found higher mortality in the infected COVID-19 patients compared with
the residents who were not infected with COVID-19, but not compared with the community
population [29]. Another study showed higher mortality in the infected patients over
80 years of age in nursing homes than in the community patients, but only hospitalized
patients were studied [36]. Another study showed higher mortality in nursing homes than
in a community group control. In this study, the analysis of mortality was carried out by
calculating the excess mortality; the fatality rate was not reported, and no statistical analysis
was reported comparing whether the higher mortality in nursing homes was statistically
significant compared to the control group [19].

According to our results, in COVID-19-infected patients, the mortality directly at-
tributable to COVID-19 was 24.17%, and 80.4% of the total of deaths occurred in nursing
homes. In addition, the specific mortality rate was 2.270/00 in the total sample and 1010/00
in nursing homes. These results are different to other published studies, in which the
calculation of excess mortality was used [16]; however, our results are consistent with the
estimated excess mortality rate for Catalonia obtained by Wang et al. [17]. This last study
also obtained the estimated mortality rate results like ours in other areas of Spain such
as the communities of Madrid, Castilla-La Mancha, or Castilla-Leon, as well as in other
countries such as Italy, Estonia, Serbia, or Ukraine. Unlike these, our study was not carried
out from estimates, but from an assessment of each clinical history; we present a real count
of all patients with a confirmed or suspected COVID-19 diagnosis that died during the
study period.

Like other studies [20,24,25], we found that the following symptoms and comorbidities
were associated with a higher mortality in COVID-19 patients: fever, dyspnoea, asthenia, ar-
terial hypertension, diabetes, chronic obstructive pulmonary disease, heart disease, chronic
renal failure, history of neoplasms, and neurological pathologies. However, in comparative
study by groups, we found that dyspnoea was the only symptom associated with mortality
specifically in nursing home patients, and neoplasm history was the only comorbidity
associated with mortality specifically in community patients older than 69 years of age.
Several studies showed higher mortality in patients with comorbidities, but they did not
compare the results with the community population [20,29,30].
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In our study, obesity was not associated with higher mortality neither in the total
population nor in the different groups in agreement with other published studies [38–40].

Hospital admission was associated with a decrease in mortality in the total sample.
However, it was not a protective factor for patients over 69 years of age, either living in
nursing homes, or in the community, or both.

According to our SMR and CFR results, we can assert that the first wave of COVID-19
had a greater impact on the Balaguer PCC Health Area, in comparison to other territories
of Spain [17].

To our knowledge, this is the first study conducted in the primary care setting with
a comparative analysis, through a prospective database of mortality, comorbidities, and
hospital referral, between nursing home patients and community patients older than
69 years of age, in the same territory, during the first wave. We consider that the main
strength of our study is our database. After an extensive bibliographic search, we did
not find any study in this scenario around the world whose database has been carried
out prospectively.

The main limitation of our study is the size of the sample; however, it reflects what
happened during the first wave of COVID-19 in the area of influence of PCC Balaguer
with about 28,000 inhabitants. The lack of RT-PCR tests during the first wave makes
analysing COVID-19-related mortality as a dependent variable a critical point. This limita-
tion prevented the diagnosis of the asymptomatic population or the population with mild
symptoms, which may have led to an overestimation of the case fatality rate. However, we
understand that this limitation would not modify the main results of our research, since
our study compares different infected population groups (we obtained the RT-PCR results
in 96.68% of the sample). Finally, the database originally had an epidemiological–clinical
care objective and not a research purpose, and this could have led to some biases. For
example, it does not consider the secondary impact (worsening of pre-existing conditions
or appearance of new ones).

5. Conclusions

The higher mortality rate related to COVID-19 in nursing homes during the first wave
of infection was due to a higher incidence compared to the population older than 69 years
of age living in the community; however, the fatality rate was similar in both groups.
The results of this work are helpful to understand the importance of taking individual
measures, such as the correct method of individual isolation. These results may also be
helpful in defining future public health decision-making related to contagious diseases;
this includes, for example, the administration of booster vaccine doses or new treatments
(e.g., prioritizing patients over 69 years of age), and the need for contagion control policies
among people older than 69 years of age (e.g., prioritizing the contribution of economic,
material, and human resources for the care of the geriatric population). In addition, this
study may inform the search for better detection mechanisms for asymptomatic patients,
and for the strategies to improve the perception of the risk of contagious diseases that target
the population of people over 69 years of age.

Author Contributions: Conceptualization, J.M.-R., J.P.S. and C.C.; methodology, C.C., J.M.-R., J.P.S.
and C.G.-S.; validation, P.B.P. and J.P.S.; formal analysis, C.C., J.M.-R., E.T.T., C.G.-S. and T.V.P.;
investigation, M.C.-P., P.B.P., T.V.P., F.R.M., N.A.S. and E.T.T.; resources, J.M.-R.; data curation, M.C.-P.,
N.A.S., E.T.T., F.R.M., T.V.P., L.A.S. and J.M.-R.; writing—original draft preparation, J.M.-R., J.P.S.,
M.C.-P. and C.C.; writing—review and editing, J.P.S., N.A.S., E.T.T., T.V.P., P.B.P. and M.C.-P.; visual-
ization, P.B.P. and F.R.M.; supervision, P.B.P., M.C.-P., F.R.M., T.V.P. and J.P.S.; project administration,
J.M.-R.; funding acquisition, J.M.-R. All authors have read and agreed to the published version of
the manuscript.

Funding: The APC was funded by Diputació provincial de Lleida, Spain, and Institut Universitari
d’Investigació en Atenció Primària (IDIAP Jordi Gol), Barcelona, Spain.



Geriatrics 2023, 8, 48 10 of 12

Institutional Review Board Statement: This study was approved on 28 July 2021 by the Ethical
Committee of Institut d’Investigació en Atenció Primària Jordi Gol i Gurina (Barcelona, Spain)
(registration number p21/193-PCV).

Informed Consent Statement: Not applicable.

Data Availability Statement: Anonymized data presented in this study are available upon reasonable
request. The data are not publicly available due to the sensitivity of the data. Data management
has been previously supervised by the Ethics Committee of the Institut d’Investigació en Atenció
Primària Jordi Gol i Gurina (Barcelona, Spain) (registration number p21/193-PCV).

Acknowledgments: The authors would like to thank all patients who participated in the study
and all professionals in the Balaguer Primary Care Centre. The authors also would like to thank
www.thepapermill.eu for providing revision support.

Conflicts of Interest: It is no coincidence that C.C appears as the second investigator of this study.
His great experience in the field of research and statistics has been decisive in our work group
for the realization of various research articles in the health field in recent years. His contributions
in the conceptualization, methodology, and preparation of the original draft have been necessary
throughout the entire research process. For this reason, despite being the only external researcher, his
participation has not supposed any conflict of interest. The authors declare no competing interest.

References
1. Guan, W.; Ni, Z.; Hu, Y.; Liang, W.; Ou, C.; Él, J.; Liu, L.; Shan, H.; Ley, C.; Hui, D.S.C.; et al. Clinical Characteristics of Coronavirus

Disease 2019 in China. N. Engl. J. Med. 2020, 382, 1708–1720. [CrossRef] [PubMed]
2. Huang, C.; Wang, Y.; Li, X.; Ren, L.; Zhao, J.; Hu, Y.; Zhang, L.; Fan, G.; Xu, J.; Gu, X.; et al. Clinical features of patients infected

with 2019 novel coronavirus in Wuhan, China. Lancet 2020, 395, 497–506. [CrossRef] [PubMed]
3. WHO. Archived: WHO Timeline—COVID-19. 2020. Available online: https://www.who.int/news/item/27-04-2020-who-

timeline---covid-19 (accessed on 1 January 2021).
4. Qiu, Y.; Chen, X.; Shi, W. Impacts of social and economic factors on the transmission of coronavirus disease 2019 (COVID-19) in

China. J. Popul. Econ. 2020, 33, 1127–1172. [CrossRef] [PubMed]
5. WHO. WHO Director-General’s Opening Remarks at the Media Briefing on COVID-19—11 March 2020. 2020. Available on-

line: https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-
on-covid-19---11-march-2020 (accessed on 20 January 2021).

6. Weekly Epidemiological Update on COVID-19—14 December 2022. Available online: https://www.who.int/emergencies/
diseases/novel-coronavirus-2019/situation-reports (accessed on 16 December 2022).

7. Spain Ministry of Health. Informe Sobre la Situación de COVID-19 en España. Informe COVID-19 nº1. 11 de Febrero de 2020.
Available online: https://www.isciii.es/QueHacemos/Servicios/VigilanciaSaludPublicaRENAVE/EnfermedadesTransmisibles/
Documents/INFORMES/Informes%20COVID-19/Informe%20COVID-19.%20N%C2%BA%201_11febrero2020_ISCIII.pdf
(accessed on 20 March 2020).

8. Spain Ministry of Health. Informe nº 3. Situación de COVID-19 en España a 28 de Febrero de 2020. Available online:
https://www.isciii.es/QueHacemos/Servicios/VigilanciaSaludPublicaRENAVE/EnfermedadesTransmisibles/Documents/
INFORMES/Informes%20COVID-19/Informe%20COVID-19.%20N%C2%BA%203_28febrero2020_ISCIII.pdf (accessed on
20 March 2020).

9. Pérez-Laurrabaquio, Ó. COVID-19 en España: Primera ola de la emergencia. Med. Gen. Fam. 2021, 10, 3–9. [CrossRef]
10. Ministerio de Derechos Sociales y Agenda 2030. Informe del Grupo de Trabajo COVID-19 y Residencias. Vers. Final. 2020. Available

online: https://www.imserso.es/imserso_07/mas_informacion/serv_soc/inf_cr/index.htm (accessed on 16 December 2022).
11. Spain Ministry of Health. Informe nº 9. Situación de COVID-19 en España a 13 de Marzo de 2020. Available online:

https://www.isciii.es/QueHacemos/Servicios/VigilanciaSaludPublicaRENAVE/EnfermedadesTransmisibles/Documents/
INFORMES/Informes%20COVID-19/Informe%20COVID-19.%20N%C2%BA%209_13marzo2020_ISCIII.pdf (accessed on
24 April 2023).

12. Ministerio de la Presidencia, Relaciones con las Cortes y Memoria Democrática. Gobierno de España. Real Decreto 463/2020, de
14 de Marzo, por el que se Declara el Estado de Alarma para la Gestión de la Situación de Crisis Sanitaria Ocasionada por el
COVID-19. 2020. Available online: https://www.boe.es/buscar/doc.php?id=BOE-A-2020-3692 (accessed on 21 May 2020).

13. Spain Ministry of Health. Informe nº 33. Situación de COVID-19 en España a Partir del 10 de Mayo. 29 de Mayo de 2020.
Available online: https://www.isciii.es/QueHacemos/Servicios/VigilanciaSaludPublicaRENAVE/EnfermedadesTransmisibles/
Documents/INFORMES/Informes%20COVID-19/Informe%20n%C2%BA%2033.%20An%C3%A1lisis%20de%20los%20
casos%20de%20COVID-19%20hasta%20el%2010%20de%20mayo%20en%20Espa%C3%B1a%20a%2029%20de%20mayo%20
de%202020.pdf (accessed on 10 June 2020).

14. Barrera-Algarín, E.; Estepa-Maestre, F.; Sarasola-Sánchez-Serrano, J.L.; Malagón-Siria, J.C. COVID-19 y personas mayores en
residencias: Impacto según el tipo de residencia. Rev. Esp. Geriatr. Gerontol. 2021, 56, 208–217. [CrossRef]

www.thepapermill.eu
https://doi.org/10.1056/NEJMoa2002032
https://www.ncbi.nlm.nih.gov/pubmed/32109013
https://doi.org/10.1016/S0140-6736(20)30183-5
https://www.ncbi.nlm.nih.gov/pubmed/31986264
https://www.who.int/news/item/27-04-2020-who-timeline---covid-19
https://www.who.int/news/item/27-04-2020-who-timeline---covid-19
https://doi.org/10.1007/s00148-020-00778-2
https://www.ncbi.nlm.nih.gov/pubmed/32395017
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports
https://www.isciii.es/QueHacemos/Servicios/VigilanciaSaludPublicaRENAVE/EnfermedadesTransmisibles/Documents/INFORMES/Informes%20COVID-19/Informe%20COVID-19.%20N%C2%BA%201_11febrero2020_ISCIII.pdf
https://www.isciii.es/QueHacemos/Servicios/VigilanciaSaludPublicaRENAVE/EnfermedadesTransmisibles/Documents/INFORMES/Informes%20COVID-19/Informe%20COVID-19.%20N%C2%BA%201_11febrero2020_ISCIII.pdf
https://www.isciii.es/QueHacemos/Servicios/VigilanciaSaludPublicaRENAVE/EnfermedadesTransmisibles/Documents/INFORMES/Informes%20COVID-19/Informe%20COVID-19.%20N%C2%BA%203_28febrero2020_ISCIII.pdf
https://www.isciii.es/QueHacemos/Servicios/VigilanciaSaludPublicaRENAVE/EnfermedadesTransmisibles/Documents/INFORMES/Informes%20COVID-19/Informe%20COVID-19.%20N%C2%BA%203_28febrero2020_ISCIII.pdf
https://doi.org/10.24038/mgyf.2021.007
https://www.imserso.es/imserso_07/mas_informacion/serv_soc/inf_cr/index.htm
https://www.isciii.es/QueHacemos/Servicios/VigilanciaSaludPublicaRENAVE/EnfermedadesTransmisibles/Documents/INFORMES/Informes%20COVID-19/Informe%20COVID-19.%20N%C2%BA%209_13marzo2020_ISCIII.pdf
https://www.isciii.es/QueHacemos/Servicios/VigilanciaSaludPublicaRENAVE/EnfermedadesTransmisibles/Documents/INFORMES/Informes%20COVID-19/Informe%20COVID-19.%20N%C2%BA%209_13marzo2020_ISCIII.pdf
https://www.boe.es/buscar/doc.php?id=BOE-A-2020-3692
https://www.isciii.es/QueHacemos/Servicios/VigilanciaSaludPublicaRENAVE/EnfermedadesTransmisibles/Documents/INFORMES/Informes%20COVID-19/Informe%20n%C2%BA%2033.%20An%C3%A1lisis%20de%20los%20casos%20de%20COVID-19%20hasta%20el%2010%20de%20mayo%20en%20Espa%C3%B1a%20a%2029%20de%20mayo%20de%202020.pdf
https://www.isciii.es/QueHacemos/Servicios/VigilanciaSaludPublicaRENAVE/EnfermedadesTransmisibles/Documents/INFORMES/Informes%20COVID-19/Informe%20n%C2%BA%2033.%20An%C3%A1lisis%20de%20los%20casos%20de%20COVID-19%20hasta%20el%2010%20de%20mayo%20en%20Espa%C3%B1a%20a%2029%20de%20mayo%20de%202020.pdf
https://www.isciii.es/QueHacemos/Servicios/VigilanciaSaludPublicaRENAVE/EnfermedadesTransmisibles/Documents/INFORMES/Informes%20COVID-19/Informe%20n%C2%BA%2033.%20An%C3%A1lisis%20de%20los%20casos%20de%20COVID-19%20hasta%20el%2010%20de%20mayo%20en%20Espa%C3%B1a%20a%2029%20de%20mayo%20de%202020.pdf
https://www.isciii.es/QueHacemos/Servicios/VigilanciaSaludPublicaRENAVE/EnfermedadesTransmisibles/Documents/INFORMES/Informes%20COVID-19/Informe%20n%C2%BA%2033.%20An%C3%A1lisis%20de%20los%20casos%20de%20COVID-19%20hasta%20el%2010%20de%20mayo%20en%20Espa%C3%B1a%20a%2029%20de%20mayo%20de%202020.pdf
https://doi.org/10.1016/j.regg.2021.02.003


Geriatrics 2023, 8, 48 11 of 12

15. Gonzalo Jimenez, E.; Martín Ruiz, E.; Olry de Labry Lima, A. La Epidemia de COVID-19 en las Residencias para Personas
Mayores. Escuela Andaluza de Salud Pública, Consejería de Salud y Familias. 2020. Available online: https://www.easp.es/web/
coronavirusysaludpublica/la-epidemia-de-covid-19-en-las-residencias-para-personas-mayores/ (accessed on 21 May 2020).

16. León-Gómez, I.; Mazagatos, C.; Delgado-Sanz, C.; Frías, L.; Vega-Piris, L.; Rojas-Benedicto, A.; Larrauri, A. The Impact of
COVID-19 on Mortality in Spain: Monitoring Excess Mortality (MoMo) and the Surveillance of Confirmed COVID-19 Deaths.
Viruses 2021, 13, 2423. [CrossRef]

17. COVID-19 Excess Mortality Collaborators. Estimating excess mortality due to the COVID-19 pandemic: A systematic analysis of
COVID-19-related mortality, 2020–21. Lancet 2022, 399, 1513–1536. [CrossRef]

18. Karlinsky, A.; Kobak, D. Tracking excess mortality across countries during the COVID-19 pandemic with the World Mortality
Dataset. eLife 2021, 10, e69336. [CrossRef]

19. Gulliford, M.C.; Prevost, A.T.; Clegg, A.; Rezel-Potts, E. Mortality of Care Home Residents and Community-Dwelling Controls
During the COVID-19 Pandemic in 2020: Matched Cohort Study. J. Am. Med. Dir. Assoc. 2022, 23, 923–929. [CrossRef]

20. Hashan, M.R.; Smoll, N.; King, C.; Ockenden-Muldoon, H.; Walker, J.; Wattiaux, A.; Graham, J.; Booy, R.; Khandaker, G.
Epidemiology and clinical features of COVID-19 outbreaks in aged care facilities: A systematic review and meta-analysis. E Clin.
Med. 2021, 33, 100771. [CrossRef]

21. Belmin, J.; Um-Din, N.; Donadio, C.; Magri, M.; Nghiem, Q.D.; Oquendo, B.; Pariel, S.; Lafuente-Lafuente, C. Coronavirus
Disease 2019 Outcomes in French Nursing Homes That Implemented Staff Confinement With Residents. JAMA Netw. Open 2020,
3, e2017533. [CrossRef]

22. Abrams, H.R.; Loomer, L.; Gandhi, A.; Grabowski, D.C. Characteristics of U.S. Nursing Homes with COVID-19 Cases. J. Am.
Geriatr. Soc. 2020, 68, 1653–1656. [CrossRef]

23. Epidemiology Working Group for NCIP Epidemic Response; Chinese Center for Disease Control and Prevention. The epidemio-
logical characteristics of an outbreak of 2019 novel coronavirus diseases (COVID-19) in China. Zhonghua Liu Xing Bing Xue Za Zhi
2020, 41, 145–151. [CrossRef]

24. Chen, N.; Zhou, M.; Dong, X.; Qu, J.; Gong, F.; Han, Y.; Qiu, Y.; Wang, J.; Liu, Y.; Wei, Y.; et al. Epidemiological and clinical
characteristics of 99 cases of 2019 novel coronavirus pneumonia in Wuhan, China: A descriptive study. Lancet 2020, 395, 507–513.
[CrossRef]

25. Phua, J.; Weng, L.; Ling, L.; Egi, M.; Lim, C.-M.; Divatia, J.V.; Shrestha, B.R.; Arabi, Y.M.; Ng, J.; Gomersall, C.D.; et al. Intensive
care management of coronavirus disease 2019 (COVID-19): Challenges and recommendations. Lancet Respir. Med. 2020, 8, 506–517.
[CrossRef]

26. Braithwaite, I.; Edge, C.; Lewer, D.; Hard, J. High COVID-19 death rates in prisons in England and Wales, and the need for early
vaccination. Lancet Respir. Med. 2021, 9, 569–570. [CrossRef]

27. Toblin, R.L.; Hagan, L.M. COVID-19 Case and Mortality Rates in the Federal Bureau of Prisons. Am. J. Prev. Med. 2021, 61, 120–123.
[CrossRef]

28. Liew, M.F.; Siow, W.T.; MacLaren, G.; See, K.C. Preparing for COVID-19: Early experience from an intensive care unit in Singapore.
Crit. Care 2020, 24, 83. [CrossRef]

29. Veronese, N.; Koyanagi, A.; Stangherlin, V.; Mantoan, P.; Chiavalin, M.; Tudor, F.; Pozzobon, G.; Tessarin, M.; Pilotto, A. Mortality
attributable to COVID-19 in nursing home residents: A retrospective study. Aging Clin. Exp. Res. 2021, 33, 1745–1751. [CrossRef]

30. Brown, K.A.; Jones, A.; Daneman, N.; Chan, A.K.; Schwartz, K.L.; Garber, G.E.; Costa, A.P.; Stall, N.M. Association Between
Nursing Home Crowding and COVID-19 Infection and Mortality in Ontario, Canada. JAMA Intern. Med. 2021, 181, 229–236.
[CrossRef]

31. Martínez Redondo, J.; Comas Rodríguez, C.; Pujol Salud, J.; Crespo Pons, M.; García Serrano, C.; Ortega Bravo, M.; Palacín
Peruga, J.M. Higher Accuracy of Lung Ultrasound over Chest X-ray for Early Diagnosis of COVID-19 Pneumonia. Int. J. Environ.
Res. Public Health 2021, 18, 3481. [CrossRef] [PubMed]

32. Martínez-Redondo, J.; Comas, C.; Pujol Salud, J.; Crespo-Pons, M.; García-Serrano, C.; Bravo, M.O.; Peruga, J.M.P. The Risk of
Hospitalization in COVID-19 Patients Can Be Predicted by Lung Ultrasound in Primary Care. Int. J. Environ. Res. Public Health
2021, 18, 6083. [CrossRef] [PubMed]

33. Mash, B. Primary care management of the coronavirus (COVID-19). S. Afr. Fam. Pract. 2020, 62, e1–e4. [CrossRef]
34. Dias Sarti, T.; Serra Lanzarini, W.; Ferreria Fontenelle, L.; Santana Coelho Almeida, A.P. What is the role of Primary Health Care

in COVID-19 pandemic? Epidemiol. Serv. Saude 2020, 29. [CrossRef]
35. Blanco-Tarrio, E.; Blanco Sánchez, G. Primary care, residential homes for the elderly, and COVID-19. Semergen 2020, 46, 26–34.

[CrossRef]
36. Ruiz-Huerta, C.; Canto, M.V.; Ruiz, C.; González, I.; Lozano-Montoya, I.; Quezada-Feijoo, M.; Gómez-Pavón, F.J. COVID-19

Mortality in Patients Aged 80 and over Residing in Nursing Homes—Six Pandemic Waves: OCTA-COVID Study. Int. J. Environ.
Res. Public Health 2022, 19, 12019. [CrossRef]

37. Martín, U.; Bacigalupe, A.; Jiménez Carrillo, M. COVID-19 y género: Certezas e incertidumbres en la monitorización de la
pandemia. Rev. Esp. Salud Pública 2021, 95, e1–e11.

38. Sandoya, E.; Schwedt, E.; Moreira, V.; Schettini, C.; Bianchi, M.; Senra, H. Obesidad en adultos: Prevalencia y evolución. Rev.
Urug. Cardiol. 2007, 22, 130–138. Available online: http://www.scielo.edu.uy/scielo.php?script=sci_arttext&pid=S1688-04202007
000200008&lng=es (accessed on 24 April 2023).

https://www.easp.es/web/coronavirusysaludpublica/la-epidemia-de-covid-19-en-las-residencias-para-personas-mayores/
https://www.easp.es/web/coronavirusysaludpublica/la-epidemia-de-covid-19-en-las-residencias-para-personas-mayores/
https://doi.org/10.3390/v13122423
https://doi.org/10.1016/S0140-6736(21)02796-3
https://doi.org/10.7554/eLife.69336
https://doi.org/10.1016/j.jamda.2022.04.003
https://doi.org/10.1016/j.eclinm.2021.100771
https://doi.org/10.1001/jamanetworkopen.2020.17533
https://doi.org/10.1111/jgs.16661
https://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.003
https://doi.org/10.1016/S0140-6736(20)30211-7
https://doi.org/10.1016/S2213-2600(20)30161-2
https://doi.org/10.1016/S2213-2600(21)00137-5
https://doi.org/10.1016/j.amepre.2021.01.019
https://doi.org/10.1186/s13054-020-2814-x
https://doi.org/10.1007/s40520-021-01855-6
https://doi.org/10.1001/jamainternmed.2020.6466
https://doi.org/10.3390/ijerph18073481
https://www.ncbi.nlm.nih.gov/pubmed/33801638
https://doi.org/10.3390/ijerph18116083
https://www.ncbi.nlm.nih.gov/pubmed/34200028
https://doi.org/10.4102/safp.v62i1.5115
https://doi.org/10.5123/S1679-49742020000200024
https://doi.org/10.1016/j.semerg.2020.06.003
https://doi.org/10.3390/ijerph191912019
http://www.scielo.edu.uy/scielo.php?script=sci_arttext&pid=S1688-04202007000200008&lng=es
http://www.scielo.edu.uy/scielo.php?script=sci_arttext&pid=S1688-04202007000200008&lng=es


Geriatrics 2023, 8, 48 12 of 12

39. Tartof, S.Y.; Qian, L.; Hong, V.; Wei, R.; Nadjafi, R.F.; Fischer, H.; Li, Z.; Shaw, S.F.; Caparosa, S.L.; Nau, C.L.; et al. Obesity and
Mortality Among Patients Diagnosed With COVID-19: Results From an Integrated Health Care Organization. Ann. Intern. Med.
2020, 173, 773–781. [CrossRef]

40. Ramírez-Soto, M.C.; Alarcón-Arroyo, M.; Chilcon-Vitor, Y.; Chirinos-Pérez, Y.; Quispe-Vargas, G.; Solsol-Jacome, K.; Quintana-
Zavaleta, E. Association between Obesity and COVID-19 Mortality in Peru: An Ecological Study. Trop. Med. Infect. Dis. 2021, 6, 182.
[CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.7326/M20-3742
https://doi.org/10.3390/tropicalmed6040182

	Introduction 
	Materials and Methods 
	Study Design and Participants 
	Variables 
	Statistical Analysis 
	Data Collection 

	Results 
	Sample Distribution 
	Symptoms and Comorbidities Distribution 
	Mortality Analysis 

	Discussion 
	Conclusions 
	References

