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Background: A method of determining the initial symptoms and main
prognostic identifiers for COVID-19 can be a key tool for physicians, especially
primary care physicians. Therefore, the objective of this study was to examine
the prognosis of patients with COVID-19 from two different demographic
regions according to baseline and main symptoms, age, and sex.

Methods: All individuals selected from both urban and rural health centers
were over 18 years of age, had COVID-19 before 2 March 2021, and were
followed up with a primary care physician. All patients included in this study
were recruited in terms of sex, age at the time of infection, type of contact,
baseline symptoms, primary and secondary symptomatology, emergency
assistance, hospitalization, intensive care unit (ICU) admission, and death.

Results: A total of 219 and 214 subjects were recruited from rural and urban
health centers, respectively. Subjects with COVID-19 from rural areas were
significantly older in age, with a higher proportion of men, and had significantly
lower baseline and main symptoms than those from urban areas. In addition,
the presence of both fever and dyspnea as the initial or main symptom
is significantly associated with emergency assistance, hospitalization, and
death, regardless of sex, age, and demographic area. This type of illness was
reported to be significantly less frequent in the rural population than in the
urban population.

Conclusion: The presence of both fever and dyspnea as both initial and main
symptoms is a poor prognostic factor for COVID-19, regardless of age, sex,
and demographic areas. In addition, women reported lower levels of fever and
dyspnea, requiring minimal emergency assistance and fewer hospitalization,
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and a lower rate of mortality than men. During a COVID-19 infection follow-
up, subjects in rural areas seem to have less access to medical care than those

in urban areas.

signs and symptoms, sex, demographic area, COVID-19, prognosis,

healthcare

Introduction

The COVID-19 pandemic caused by the novel severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
was first identified in Wuhan, China, in December 2019
and spread rapidly around the world (1, 2). Currently,
the pandemic has spread to more than 200 countries,
areas, or territories, with ~464 million cases and ~6
million deaths worldwide (3).

affected countries in Europe. Spain had a prevalence of

Spain is one of the most

3.2 million cases since the pandemic was declared until
March 2021, with 69,609 deaths. Especially, in Aragon, there
were 106,860 confirmed cases and 3,265 deaths at the same
time (4).

Since the start of the pandemic, the symptoms described
have varied greatly, from asymptomatic to severe pneumonia
and death. Symptoms are highly non-specific, with initial
symptoms including fever, dry cough, asthenia, expectoration,
dyspnea, sore throat, headache, myalgia or arthralgia, chills,
nausea or vomiting, nasal congestion, diarrhea, hemoptysis,

and conjunctival congestion (5-8). Subsequent studies
added new symptoms such as neurological disorders
and cardiological, otorhinolaryngological, dermatological,
and hematological symptoms (9-11). In the clinical

course of the first outbreak in China, of the laboratory-
confirmed cases, 80% had mild or moderate symptoms,
13.8% had severe symptoms with dyspnea, tachypnea, and
low oxygen saturation, and 6.1% had severe symptoms
with respiratory failure, septic shock, and/or multiorgan
failure (12).

On the other hand, different studies reported that both sex
and age were risk factors for a poor prognosis of COVID-
19 infection (13). Indeed, the mortality rate was 18.8% for
patients aged over 80 years, whereas the overall mortality rate
is estimated to be as high as 5% (14, 15). Another study reported
that male sex, crackles, a higher fraction of inspired oxygen,
and functionality were independent risk factors for mortality in
elderly patients hospitalized for COVID-19 (16). In addition to
sex and age, our research group identified demographic areas as
another risk factor for the worst progression after COVID-19
infection in a retrospective study of 6,286 positive cases from
Aragon (Spain), corresponding to the first wave of COVID-
19 (17).
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The response of the National Health Service (NHS),
especially to primary healthcare (PHC), has been crucial in
containing COVID-19. The first medical contact for COVID-19
cases is normally a PHC team, which determines the severity of
symptoms, manages the follow-up of mild cases, and organizes
hospital referrals for moderate-to-severe cases (17). Therefore,
one of the key factors that can especially help the primary
care physician during this pandemic is the prediction of the
progression of a new coronavirus infection. Despite this, few
studies analyzed the predictive nature of progression based
on initial and predominant symptoms, and most of them are
studies conducted in China (18). Several studies reported the
impact that the COVID-19 pandemic has had on the PHC
(19, 20). SESPAS 2022 (21) reports on the major and important
changes that the PHC in Spain has undergone. A battery of
measures, such as the lack of accessibility, the implementation
of telephone consultation, telematic remote care, access to
medical records, the promotion of electronic prescriptions,
and the electronic issuance of sick leave and high work,
were introduced. A study conducted in 16 European countries
from primary care, reporting the effect of the pandemic on
changes in patient consultations in European rural primary
care, is worth mentioning. They found significant differences
between countries in adopting measures for PHC. Remote
teleconsultation is highly appreciated by health professionals
and patients alike, but the most common form of remote
consultation is still telephone consultation (22). Additionally,
even fewer studies are based on strictly out-of-hospital symptom
data. Therefore, the objective of this study was to analyze the
prognosis [emergency assistance, hospitalization, intensive care
unit (ICU) admission, and death] Fof patients with COVID-
19 according to baseline and main symptoms, age, and sex in
two different demographic regions according to the clinical data
reported by a PHC.

Materials and methods

Study design

We
anthropometric, clinical, symptomatology, and demographic

conducted a retrospective study analyzing
variables of all patients who tested positive for COVID-19,

followed by general practitioners (GPs) from two health centers,
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TABLE 1 Clinical characteristics according to the demographic area.
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Total (N =433) Rural areas (N=219) Urban areas (N =214) p-value
Age, years 57.5+22.6 61.3 £23.8 53.8+214 <0.001
Men, 1 (%) 185 (42.73) 103 (47.0) 82(38.3) 0.083
Baseline symptomatology Asymptomatic, n (%) 92 (21.25) 54 (24.7) 38 (17.8) 0.069
Fatigue, 1 (%) 68 (15.70) 20 (9.13) 48 (22.4) <0.001
Fever, 1 (%) 137 (31.64) 66 (30.1) 71 (33.2) 0.425
Myalgia, n (%) 41(9.47) 8(3.65) 33(15.4) <0.001
Cough, n (%) 69 (15.94) 24 (11.0) 45 (21.0) 0.003
Sore throat, 7 (%) 69 (15.94) 14 (6.39) 55(25.7) <0.001
Headache, 1 (%) 55 (12.70) 14 (6.39) 41(19.2) <0.001
Anosmia, n (%) 36 (8.31) 9 (4.11) 27 (12.6) 0.009
Diarrhea, n (%) 26 (6.0) 2(0.91) 24 (11.2) <0.001
Dyspnea, 1 (%) 27 (6.24) 8(3.65) 19 (8.88) 0.002
Anorexia, 1 (%) 4(0.92) 0(0) 4(1.87) 0.995
Irregular lung auscultation, n (%) 2 (0.46) 1(0.45) 1(0.47) 0.552
Drowsiness, 1 (%) 7 (1,62) 3(1.37) 4(1.87) 0.276
Bacteremia, 7 (%) 0(0) 0(0) 0(0) NA
Hypotension, n (%) 1(0.23) 1(0.45) 0(0) 0.998
Skin changes, 1 (%) 1(0.23) 0(0) 1(0.47) 0.998
Main symptomatology Asymptomatic, n (%) 109 (25.17) 54 (24.7) 55(23.4) 0.649
Fatigue, n (%) 71 (16.40) 16 (7.31) 55(25.7) <0.001
Fever, n (%) 127 (29.33) 68 (31.1) 59 (27.6) 0.373
Myalgia, n (%) 46 (10.62) 7(3.19) 39 (18.2) <0.001
Cough, 1 (%) 81 (18.71) 22 (10.0) 59 (27.6) <0.001
Sore throat, n (%) 61 (14.09) 12 (5.47) 49 (22.9) <0.001
Headache, n (%) 47 (10.85) 11 (5.02) 36 (16.8) 0.001
Anosmia, n (%) 35 (8.08) 10 (4.56) 25(11.7) 0.042
Diarrhea, n (%) 32(7.39) 1(0.45) 31 (14.5) <0.001
Dyspnea, 1 (%) 31(7.16) 14 (6.39) 17 (7.94) 0.068
Anorexia, 1 (%) 6(1.39) 0(0) 6 (2.80) 0.992
Irregular lung auscultation, # (%) 0(0) 0(0) 0(0) NA
Drowsiness, #n (%) 4(0.92) 2(0.90) 3(1.40) 0.450
Bacteremia, 1 (%) 1(0.23) 0(0) 1(0.47) 0.991
Hypotension, n (%) 0(0) 0(0) 0(0) NA
Skin changes, n (%) 2 (0.46) 0(0) 2(0.93) 0.995
Emergency assistance, 7 (%) 87 (20.09) 49 (22.4) 38(17.8) 0.841
Hospitalization, 1 (%) 62 (14.32) 33 (15.1) 29 (13.6) 0.213
ICU admission, n (%) 3(0.69) 3(1.37) 0(0) 0.997
Death, 1 (%) 38 (8.78) 18 (8.22) 20 (9.35) 0.002
Mode of transmission Family, n (%) 144 (33.26) 47 (21.5) 97 (45.3)
Laboral, n (%) 33 (7.62) 17 (7.76) 16 (7.48)
Social, n (%) 31(7.16) 12 (5.47) 19 (8.87) <0.001
Social health field, n (%) 101 (23.33) 69 (31.5) 32(15.0)
Not included or provided. n (%) 94 (21.71) 73 (33.3) 21(9.81)
Unknown, 1 (%) 30 (6.93) 1(0.4) 29 (13.6)

Quantitative variables are expressed as means + standard deviations (SD), except for variables not following normal distribution that are expressed as medians (interquartile ranges).

Qualitative variables are expressed as percentages. The p-value was calculated by Student’s t-test, Chi-square, or a binary regression model adjusted by age and sex, as appropriate.

NA, Not applied; ICU, Intensity care unit. Bold values indicate that the results are statistically significant.
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one urban and the other in Aragon (Spain). The data were
collected from 11 February 2021 to 2 March 2021 using the
Electronic Clinical Record of Aragon’s Health System and
integrated into a fully anonymized database. The study protocol
was approved by the Clinical Research Ethics Committee of
Aragoén (P120/262).

Subjects

In the present study, all subjects who over 18 years were
registered in urban or rural areas of Aragon (Spain), diagnosed
with COVID-19, and who were monitored by a primary
care doctor in one of the health centers. Being diagnosed
with COVID-19 was determined by a positive result in a
polymerase chain reaction (PCR) test. Each patient included
in the study was recruited in terms of sex, age at the time
of infection, type of contact, baseline symptoms, primary and
secondary symptoms, emergency assistance, hospitalization,
ICU admission, and death. Type of contact refers to whether it
is known through which contact the COVID-19 infection was
contracted, categorizing it into the following options: family
contact, social contact, work contact, social health field (which
includes infection contracted at a health center or in a social and
institutional center as a residence for the elderly), unknown, and
not included or provided. Symptomatology was categorized into
the following primary symptoms: (a) asymptomatic; (b) fatigue,
which includes asthenia, weakness, apathy, loss of mobility, and
malaise; (b) fever, which includes fever higher than 37.8°C,
feverishness, diathermic sensation, and chills; (c) myalgia, which
includes myalgia, arthralgia, low back pain, neck pain, and
back pain; (d) cough, which includes cough, productive cough,
dry cough, chest pain, pleuritic pain, and flank pain; (e)
sore throat, which includes odynophagia, aphonia, dysphonia,
plaques, congestion, mucus, rhinorrhea, sneezing, catarrh,
pharyngeal process, and rhinitis; (f) headache; (g) anosmia,
which includes anosmia, hyposmia, ageusia, and dysgeusia;
(h) diarrhea; (i) dyspnea which includes dyspnea, respiratory
discomfort, respiratory distress, and respiratory failure; (j)
anorexia, which includes anorexia and hyperoxia; (k) irregular
lung auscultation (ILA), which includes crackles, rhonchi,
and wheezing; (1) somnolence, which includes drowsiness,
lethargy, disorientation, confusion, and tremor at rest; (m)
bacteremia, which includes bacteremia, sepsis, prerenal renal
failure, and multi-organ failure; (n) hypotension, which includes
hypotension and dizziness; and (o) skin disorders, which
includes skin lesions, acrocyanosis, and aphthae.

Statistical analysis

Continuous variables are expressed as mean =+ standard
deviation (SD) or median (25-75th percentile) as applicable,
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and categorical (nominal) variables are reported as percentages
of the total sample. Differences between independent variables
were calculated by the Student’s ¢-test or the Mann-Whitney U
test, as appropriate, while categorical variables were compared
using the chi-squared test. Differences between independent
variables were calculated by adjusting for sex and age using
a linear regression model. Multivariable regression based on
death, hospitalization, or emergency assistance was analyzed
using binary logistic regression. All statistical analyses were
performed with R version 3.5.0 (23), and their significance was
set at a p-value < 0.05.

Results

Of the 21,337 inhabitants aged over 18 years in both rural
and urban health centers, 433 subjects (2.02%) were diagnosed
with COVID-19 and followed up by a GP. Regarding clinical
characteristics, we found fever, cough, and sore throat as the
most prevalent baseline symptomatology. In addition, subjects
reported 20.09% of emergency assistance, 14.332% of hospital
admissions, 0.6% of ICU admissions, and 8.78% of deaths
(Table 1).

Of the 4,880 inhabitants belonging to rural health centers,
219 (4.48%) were diagnosed with COVID-19 and followed up
by a primary care doctor. Of the 16,457 inhabitants belonging to
urban health centers, 214 (1.30%) were diagnosed with COVID-
19 and followed up by a primary care doctor. Compared to
subjects in urban areas, those diagnosed with COVID-19 in rural
areas were significantly older in age and were predominantly
men (Table 1). Additionally, we found that subjects in rural areas
reported fewer baseline and main symptoms. Table 1 shows
clinical characteristics and baseline symptomatology according
to the demographic area. We found that patients in rural
areas reported significantly lower levels of fatigue, myalgia,
cough, sore throat, headache, anosmia, diarrhea, and dyspnea
than those in urban areas (p < 0.001 in all cases, except the
cases of cough, anosmia, and dyspnea symptoms, respectively).
Concerning the primary symptoms, subjects in rural areas
reported significantly lower levels of fatigue, myalgia, cough,
sore throat, headache, anosmia, and diarrhea than those in
urban areas (p < 0.001, except in headache and anosmia). Of
the total number of patients in both rural and urban health
centers, we found that 87 (19.6%) patients required emergency
assistance, 62 (13.9%) were hospitalized, three required ICU
admission, and 38 (8.57%) died. Despite the different reported
symptoms, we did not find significant differences between the
two groups in terms of emergency assistance, hospitalization, or
ICU admission. Only the percentage of deaths was significantly
higher in patients diagnosed in the urban population than in
those diagnosed in the rural population (p = 0.002, Table 1).

Additionally, Table I shows the modes of transmission
according to the demographic area. We found that patients

frontiersin.org


https://doi.org/10.3389/fmed.2022.1040062
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org

Olivan-Blazquez et al.

TABLE 2 Clinical characteristics according to sex.

10.3389/fmed.2022.1040062

Men (N = 185) Women (N = 248) p-value
Age, years 57.8 £225 57.4+232 0.863
Baseline symptomatology Asymptomatic, n (%) 37(20.0) 55(22.2) 0.479
Fatigue, n (%) 36 (19.5) 32 (12.9) 0.025
Fever, n (%) 68 (36.7) 69 (27.8) 0.041
Myalgia, n (%) 15 (8.11) 26 (10.5) 0.652
Cough, 1 (%) 29 (15.7) 40 (16.1) 0.897
Sore throat, 7 (%) 23(12.4) 46 (18.5) 0.208
Headache, 1 (%) 21(11.4) 34 (13.7) 0.721
Anosmia, 1 (%) 10 (5.41) (10.5) 0.108
Diarrhea, n (%) 12 (6.48) 14 (5.64) 0.426
Dyspnea, n (%) 15(8.11) 1(4.44) 0.036
Anorexia, n (%) 2(1.08) 2(0.80) 0.601
Irregular lung auscultation, n (%) 0(0.0) 2(0.80) 0.995
Drowsiness, 1 (%) 2(0.54) 5(2.02) 0.714
Bacteremia, 1 (%) 0(0.0) 0(0.0) NA
Hypotension, n (%) 1(0.54) 0(0.0) 0.998
Skin changes, 7 (%) 0(0.0) 0 (0.0) NA
Main symptomatology Asymptomatic, n (%) 41(22.2) 63 (25.4) 0.416
Fatigue, n (%) 33(17.8) 38(15.3) 0.229
Fever, n (%) 56 (30.3) 68 (27.4) 0.346
Myalgia, n (%) 18 (9.73) 28 (11.3) 0.955
Cough, 7 (%) 29 (15.7) 50 (20.2) 0.612
Sore throat, n (%) 20 (10.8) 41 (16.5) 0.217
Headache, n (%) 18 (9.73) 29 (11.7) 0.806
Anosmia, n (%) 8(4.32) 27 (10.9) 0.027
Diarrhea, n (%) 13 (7.03) 19 (7.66) 0.806
Dyspnea, 1 (%) 15(8.11) 15 (6.05) 0.195
Anorexia, 1 (%) 3(1.62) 3(1.21) 0.517
Irregular lung auscultation, #n (%) 0(0.0) 0 (0.0) NA
Drowsiness, 1 (%) 1(0.54) 4(1.61) 0.360
Bacteremia, 1 (%) 0(0.0) 1(0.40) 0.997
Hypotension, n (%) 0(0.0) 0(0.0) NA
Skin changes, n (%) 0(0.0) 1 (0.40) 0.997
Emergency assistance, 7 (%) 49 (26.5) 38(15.3) 0.002
Hospitalization, 1 (%) 37(0.20) 25(10.1) 0.001
ICU admission, 7 (%) 3(1.62) 0(0.0) 0.997
Death, 1 (%) 21(11.4) 17 (6.85) 0.009

Quantitative variables are expressed as means =+ SD, except for variables not following normal distribution that are expressed as medians (interquartile ranges). Qualitative variables are
expressed as percentages. The p-value was calculated by Student’s t-test, Chi-square, or a binary regression model adjusted by age and demographic area, as appropriate.
NA, Not applied; ICU, Intensity care unit. Bold values indicate that the results are statistically significant.

in rural areas reported the social health field as the most
frequent mode of transmission, while patients in urban
areas reported family contact as the most common mode
of transmission (p < 0.001). In addition, we observed
that the modes of transmission were better recollected

by those in urban areas, where they were not provided
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in only under 10% of the cases, compared to those in

rural areas, where more than 30% of the cases were
unaccounted for.

Of the 433 patients with COVID-19 in both rural and
urban health centers, 185 (42.7%) were men, 248 (57.3%) were

women, and subjects from both sexes had similar ages (p =
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TABLE 3 Multivariate regression based on hospitalization, deaths, or
emergency assistance as a function of baseline symptomatology.

10.3389/fmed.2022.1040062

TABLE 4 Multivariate regression based on hospitalization or
emergency assistance as a function of main symptomatology.

OR 95% CI p-value  R? Nagelkerke OR  95%CI  p-value R? Nagelkerke
Hospital Hospital admission
admission No fever 0.474  0.257-0.874 0.017 0.252
No fever 0.402 0.215-0.750 0.004 0.283 Age, years 1.054 1.037-1.071 <0.001
No dyspnea 0.276 0.111-0.687 0.006 Rural 0.681 0.370-1.252 0.217
Age, years 1.051 1.032-1.069 <0.001 demographic area
Rural 0.822 0.437-1.548 0.545 Sex, female 0.391 0.214-0.714 0.002
demographic Emergency
area assistance
Sex, women 0.438 0.237-0.811 0.008 No fever 0.354 0.207-0.608 <0.001 0.243
Death No dyspnea 0.274  0.120-0.626 0.002
No fever 0.436 0.184-1.031 0.058 0.482 Age, years 1.035 1.022-1.049 <0.001
No dyspnea 0.595 0.180-1.965 0.395 Rural 0.996  0.583-1.1699 0.379
Age, years 1.136 1.091-1.187 <0.001 demographic area
Rural 0.280 0.114-0.684 0.009 Sex, women 0.486  0.268-0.820 0.007
demographic
Multivariable binary logistic regression with hospitalization, deaths, or emergency
area assistance as dependent variables.
Sex, women 0.367 0.156-0.685 0.016 OR, Odd ratio; CI, Confidence interval of OR.
Emergency
assistance
No fever 0490  0.290-0.829 0.008 0.194 The case of mortality is especially striking, where we noticed
Age, years 1039 1.026-1.052 <0.001 that the absence of fever and dyspnea, a younger age, living in
Rural 0989 0.589-1.661 0.922 rural areas, and being a woman explained more than 48% of the
demographic chances of death due to COVID-19 (Table 3).
area In the same regard, the main symptoms revealed an
Sex,women 0497  0.298-0.829 0.008 increased likelihood of ending up hospitalized or requiring

Multivariable binary logistic regression with the hospitalization, deaths, or emergency
assistance as dependent variables.
OR, Odd ratio; CI, Confidence interval of OR.

0.863, Table 2). Regarding baseline and main symptoms, women
reported lower levels of fever and dyspnea as baseline symptoms
and a higher percentage of anosmia as the main symptom than
men (p = 0.025, p = 0.036, and p = 0.041, respectively, Table 2).
Concerning the main symptoms, we only found differences
in the prevalence of anosmia. This symptom was significantly
higher in women than in men (p = 0.027, Table 2). However,
despite a few differences with regard to symptomatology, men
needed more emergency assistance, higher hospitalization rates,
and higher mortality rates than women (p = 0.002, p = 0.001,
and p = 0.009, respectively, Table 2).

Table 3 based
hospitalization, death, or emergency assistance as a function of

shows multivariate regression on
baseline symptomatology. In all cases, the absence of baseline
fever, being young, living in rural areas, or being a woman
are protective factors with respect to the probability of being
admitted to the hospital, dying, or requiring emergency care. In
addition, in the case of hospitalization, the absence of dyspnea

is a protective factor against being admitted to the hospital.
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urgent care (Table4). Patients who do not have fever, are
younger, live in rural areas, and are women have a lower
probability of requiring hospitalization, with these factors
accounting for up to 25% of the probability. Similarly, the need
for emergency assistance depends on the presence of fever,
dyspnea, age, demographic area, and sex. We found that the
absence of fever and dyspnea, younger age, living in rural
areas, and female sex are protective factors requiring emergency
assistance, with these factors accounting for a probability of up
to 24% (Table 4).

Discussion

Our study analyzed exclusively external hospital data,
collected from two health centers, one in a rural area and another
in an urban area, showing that the presence of fever and dyspnea,
as both initial and main symptoms, in addition to age and
male sex, are risk factors for a worse prognosis after COVID-
19 infection. In addition, it is interesting to highlight that the
Spanish public system is practically universal; therefore, the
results can be extrapolated to the general population. We found
huge differences between the symptoms reported according to
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the demographic area and sex, with greater symptoms reported
by the male and urban populations.

According to clinical symptoms, laboratory indicators, and
imaging findings, COVID-19 is classified as mild, normal,
severe, and critical. A subject is determined to have severe
COVID-19 if any of the following diagnosis criteria are satisfied:
shortness of breath with a respiratory rate >30 times/min,
oxygen/saturation >93% at rest, or arterial blood oxygen partial
pressure <300 mmHg (24). Pulmonary imaging showed that
the lesions significantly progressed within 24-48h, and >50%
were managed according to severity (25). According to the
analysis of existing clinical characteristics, patients with severe
COVID-19 tend to have dyspnea after 1 week, and in some
cases, moderate to low fever. Severe cases were more likely
to rapidly deteriorate, affected by septic shocks, metabolic
acidosis, and coagulopathy, generating a multiorgan failure (26).
Therefore, it is necessary to predict the prognosis of COVID-
19 as early as possible. For this reason, numerous articles
attempted to ascertain the initial clinical symptoms that allowed
the identification of high-risk patients. For example, the meta-
analysis by He et al. shows that fever and dyspnea, among other
symptoms, frequently occurred in patients with severe COVID-
19 pneumonia, concluding that these patients should be closely
monitored to prevent disease deterioration (18). Similarly, the
study conducted by Richardson et al. on 5,700 hospitalized
patients between March and April 2020 in 12 hospitals in the
New York City Area reported that more than 30% of patients
had fever and more than 15% presented dyspnea at triage
(26). In our case, we found that the presence of fever and
dyspnea, in both initial and main symptoms, are significantly
associated with hospitalization, emergency assistance, and death,
regardless of age, sex, and demographic area. In other words,
fever and dyspnea are independent risk factors to worsen
the prognosis for COVID-19. Therefore, patients who exhibit
these symptoms should be closely monitored to prevent disease
deterioration, particularly in the elderly and in male patients.
With the pandemic now achieving the status of a flu, these
symptoms could be incorporated into the detection protocols for
severe COVID-19 so that they would be screening questions to
categorize and to be able to identify the patient who are at the
greatest risk.

In addition, we separately analyzed initial and main
symptomatology with the initial hypothesis that the evolution of
symptoms could vary substantially in the same person. However,
we found that those patients who have fever and dyspnea as
baseline symptoms also have them as their main symptoms
and are those that require more medical attention and have a
worse prognosis of COVID-19. Although, fever and dyspnea
have already been reported by other studies as alarm symptoms,
which indicated a worse evolution after COVID-19 infection
(18, 26, 27). Our study shows for the first time that the presence
of these symptoms among the initial symptoms is also an
indicator of a worse prognosis and evolution due to COVID-19.
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Both age and sex have been considered as independent
risk factors for a poor prognosis of COVID-19 in several
studies, such as the study conducted by Grasselli et al. (28) on
3,988 patients with COVID-19 hospitalized in ICUs in Italy.
In this study, the authors reported that both age and male
sex are independent risk factors associated with mortality. In
this regard, the OpenSAFELY cohort study, with 17 million
adult patients in England, demonstrated that COVID-19-related
deaths were associated with male sex, regardless of age, low
income, smoking, pre-existing diseases, and ethnicities (29).
Sex susceptibility has been analyzed in different pathologies,
showing that women seem to be the strongest sex, facing
diseases such as hypertriglyceridemia (HTG), type 2 diabetes,
cardiovascular disease (CVD), or chronic obstructive pulmonary
disease, among others, which has usually been attributed to a
better immune system and hormonal system. However, although
women indeed present a lower prevalence of CVD, a later age
for the diagnosis of diseases such as diabetes or HTG, and lower
mortality, they also suffer from a situation of underdiagnosis in
most diseases (30-33). Some articles hypothesized that it would
be role of androgens to detect the progression and prognosis
after COVID-19 infection, since the spike proteins of the SARS-
COV2 virus would use the transmembrane protease serine 2
for entry into the host (34). Nonetheless, most studies found
differences in the immune system of each sex (35, 36). In fact,
one study carried out by Takahashi et al. published in the journal
Nature demonstrated that male patients had higher plasma levels
of innate immune cytokines, such as IL-8 and IL-18, along with
more robust induction of non-classical monocytes. In contrast,
female patients had more robust T-cell activation than male
patients during the SARS-CoV-2 infection. Furthermore, they
found that a poor T-cell response was negatively correlated
with the patients’ age and was associated with a worse disease
outcome in male patients but not in female patients (37). With
respect to age, several studies reported that age is probably the
most important prognostic risk factor for COVID-19, and this
effect could be explained by a greater number of comorbidities
associated with elderly people, in addition to a more weakened
immune system (35, 38-43). In our study, we found similar
results to those previously published, reporting that age and
male sex are independent risk factors for a worse prognosis after
COVID-19 infection to show that the elderly and male sex have
significantly higher probabilities of requiring hospitalization,
emergency assistance, or even death.

An interesting point is the high percentage of registered
deaths, which exceeds 8% in both rural and urban health centers.
This percentage is much higher than the current mortality
rate, which slightly exceeds 1% in Aragon and is below 1%
across Spain nationally (44, 45). These differences can be
explained because the data correspond to the period prior to
the full vaccination of the Spanish population, which has largely
decreased mortality after infection with COVID-19 (46, 47).
Indeed, the mortality rates in the first wave exceeded 30% in
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Spain and Aragon (17), which is similar to other European
countries such as Italy, France, or the UK (48, 49).

Regarding demographic differences, we found that patients
in rural areas reported much fewer symptoms than those
in urban areas. These differences could be explained by
a combination of factors, including epidemiological and
population factors, such as population density, distribution
by age and sex, the prevalence of underlying diseases, and
the lower access and health resources of the rural population
(50). However, we found that the percentage of deaths was
significantly higher in urban areas than in rural areas, which was
contradictory to what was expected, since the rural population
also has a high proportion of men and subjects who are old.
These percentages could be explained by the different number of
inhabitants belonging to each health center. If we determine the
percentage of mortality according to all inhabitants belonging
to each health center, almost 5,000 inhabitants in rural areas vs.
more than 16,000 inhabitants in urban areas, we found that the
percentage of deaths is significantly higher in rural areas than in
urban areas, which is in line with the results that were previously
published (17). Regarding the studies and reports conducted in
PHC, the impact of mortality in Spain was one of the highest in
the world. According to data from the updates of the Ministry
of Health of Spain, mortality in the first wave of the pandemic
was 20% in people over 70 years of age. In the first wave of the
pandemic, mortality was 21.5% in a PHC cohort conducted on
people aged over 65 years. In another study conducted in the
same period, age was observed to be the main factor associated
with mortality in patients with COVID-19, along with male sex,
diabetes, dyslipidemia, and heart failure (21, 51).

Finally, another interesting point to comment on is the
different modes of transmission between urban and rural
regions. Patients in rural areas were found to be infected mostly
in health centers, followed by the family environment. However,
for patients in urban areas, the majority route of contagion was
through family. It is true that the distance to hospitals is greater
in rural areas than in urban areas, and the logistic accessibility
is more difficult; however, these data obtained in our study may
be more related to the sociodemographic characteristics of the
rural population. In Spain, 28.5% of the rural population is over
65 years of age, while in urban areas it is only 18.5%. The aging
of this population entails a greater use of social health centers
by the elderly and, with it, more possibilities of infection in
these centers. Magallén-Botaya et al. described in their study that
rural areas are usually further away from urban cities and are
inhabited by an elderly population with greater social isolation
and less need to travel for work, so it is very likely that the elderly
population has been especially cautious in the social and family
environment in the face of the pandemic (17, 45). Similarly, it
should be noted that there is a higher percentage of subjects in
rural areas who have not identified the form of contagion, which
would be another point of confirmation of low access to the
available health system in rural areas.
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Limitations

Our study has some limitations. First, one of the limitations
lies in the data collection, that is, data were obtained through
the Electronic Medical Record of Aragon’s Health System, which
relies on the data collected by the primary care physician.
In addition, it is important to mention the training received
by professionals in both rural and urban centers as well as
the similar number of professionals in each of them, so there
seems to be no bias of this type in the registry. Therefore,
this same point allows us to compare the registry systems
of two health centers with different demographic regions and
confirm the previous results. Second, the data collection only
includes individuals who have been followed up by the GP,
thus excluding cases that went directly to the emergency room
or individuals coming from nursing homes, which normally
have their own clinic. Therefore, the mortality percentages may
not correctly represent those of the population, although this
was not one of the objectives of the present study. Despite
this, this study provides important information on the COVID-
19 pandemic in our environment, analyzing the demographic
factor and pointing out those individuals that are at a greater risk
of complications and symptoms that deserve more exhaustive
control to avoid a bad evolution.

Conclusions

In conclusion, the presence of fever and dyspnea as both
initial and main symptomatology is a worse prognostic factor for
COVID-19, regardless of age, sex, and demographic areas. Fewer
women reported fever and dyspnea at baseline symptomatology,
as well as lower emergency and hospital assistance and mortality,
than men, which indicates that the immune system of women
is more efficient in managing a COVID-19 infection. On the
other hand, subjects in rural areas reported less initial and main
symptomatology than those in urban areas, as well as lower
determination of its form of contagion, indicating that this
population has received less follow-up. This could partly explain
the higher mortality experienced in both rural and suburban
areas among the population of Aragon, Spain.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Ethics statement

The studies involving human participants were
reviewed and approved by Clinical Research Ethics
Committee of Aragén (PI20/262). Written informed

frontiersin.org


https://doi.org/10.3389/fmed.2022.1040062
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org

Olivan-Blazquez et al.

this
study in accordance with the national legislation and the

consent for participation was not required for

institutional requirements.

Author contributions

BO-B, RM-B, and JG-A drew up the research design. BO-
B, DL-I, and SF-M developed the study and coordinated the
fieldwork. IL-M did the quantitative analysis. FM-L and RM-B
have helped with project coordination. BO-B and CB-M wrote
the manuscript. BO-B is the principal investigator of the project.
All authors reviewed the manuscript content and approved the
final version for submission.

Funding

This study has been funded by Health Institute Carlos
III (ISCIII) through the projects COV20/00634 (co-funded by
the European Regional Development Fund/European Social
Fund: A way to make Europe) and through internal funds
of Health Research Institute of Aragon (IISA), Zaragoza,
Spain. The funders had no role in the study design, data
collection and analysis, decision to publish, or manuscript
preparation. The trial will be audited once a year by the
funding organization.

References

1. Shereen MA, Khan S, Kazmi A, Bashir N, Siddique R. COVID-19 infection:
emergence, transmission, and characteristics of human coronaviruses. ] Adv Res.
(2020) 24:91-8. doi: 10.1016/j.jare.2020.03.005

2. Hu B, Guo H, Zhou P, Shi ZL. Characteristics of SARS-CoV-2 and COVID-19.
Nat Rev Microbiol. (2021) 19:141-54. doi: 10.1038/s41579-020-00459-7

3. Chams N, Chams S, Badran R, Shams A, Araji A, Raad M, et al.
COVID-19: a multidisciplinary review. Front Public Health. (2020)
8:383. doi: 10.3389/fpubh.2020.00383

4. Centro de Coordinaciéon de Alertas Sanitarias Emergencias. Ministerio
de Sanidad. Gobierno de Espaiia. Actualizacién n° 322. Enfermedad por el
coronavirus (COVID-19) (2021). Available online at: https://www.sanidad.
gob.es/profesionales/saludPublica/ccayes/alertasActual/nCov/documentos/
Actualizacion_322_COVID-19.pdf (accessed March 01, 2021).

5. Biadsee A, Biadsee A, Kassem E Dagan O, Masarwa S, Ormianer Z.
Olfactory and oral manifestations of COVID-19: sex-related symptoms—a
potential pathway to early diagnosis. Otolaryngol Head Neck Surg. (2020) 163:722—
8. doi: 10.1177/0194599820934380

6. Melley LE, Bress E, Polan E. Hypogeusia as the initial presenting symptom of
COVID-19. BM]J Case Rep. (2020) 13:€236080. doi: 10.1136/bcr-2020-236080

7. Yang X, Zhao ], Yan Q, Zhang S, Wang Y, Li Y. A case of COVID-
19 patient with the diarrhea as initial symptom and literature review.
Clin Res Hepatol Gastroenterol. (2020) 44:e109-12. doi: 10.1016/j.clinre.2020.
03.013

8. O’Keefe JB, Tong EJ, O’Keefe GD, Tong DC. Description of symptom course in
a telemedicine monitoring clinic for acute symptomatic COVID-19: a retrospective
cohort study. BMJ Open. (2021) 11:e044154. doi: 10.1136/bmjopen-2020-044154

9. Pagali S, Parikh RS. Severe urticarial rash as the initial symptom of COVID-19
infection. BMJ Case Rep. (2021) 14:¢241793. doi: 10.1136/bcr-2021-241793

Frontiersin Medicine

09

10.3389/fmed.2022.1040062

Acknowledgments

We thank the Network for Research on Chronicity,
Primary Care, and Health Promotion (RD21/0016/0001)
(RICAPPS-Health Institute Carlos III, Spain) that is part of
the Results-Oriented Cooperative Research Networks in Health
(RICORS); Research Group B21_20R of the Department of
Science, University and Knowledge Society of the Aragon
government (Spain), and Feder Funds: Another way to make
Europe, for their support in the development of the study.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

10. Chen L, Deng C, Chen X, Zhang X, Chen B, Yu H, et al. Ocular manifestations
and clinical characteristics of 535 cases of COVID-19 in Wuhan, China: a cross-
sectional study. Acta Ophthalmol. (2020) 98::¢951-9. doi: 10.1111/a0s.14472

11. Ashrafi E Ommi D, Zali A, Khani S, Soheili A, Arab-Ahmadi M,
et al. Neurological manifestations and their correlated factors in COVID-
19 patients; a cross-sectional study. Arch Acad Emerg Med. (2021) 9:e34.
doi: 10.22037/aaem.v9i1.1210

12. World Health Organization. Report of the WHO-China Joint Mission on
Coronavirus Disease 2019(COVID-19). Available online at: https://www.who.
int/publications- detail-redirect/report- of- the- who- china- joint- mission- on-
coronavirus-disease-2019- (covid-19) (accessed August 17, 2022).

13. Chen N, Zhou M, Dong X, Qu J, Gong E, Han Y, et al. Epidemiological
and clinical characteristics of 99 cases of 2019 novel coronavirus
pneumonia in Wuhan, China: a descriptive study. Lancet. (2020)
395:507-13. doi: 10.1016/S0140-6736(20)30211-7

14. Niu S, Tian S, Lou J, Kang X, Zhang L, Lian H, et al. Clinical characteristics of
older patients infected with COVID-19: A descriptive study. Arch Gerontol Geriatr.
(2020) 89:104058. doi: 10.1016/j.archger.2020.104058

15. Mahase E. Coronavirus: covid-19 has killed more people than
SARS and MERS combined, despite lower case fatality rate. BMJ. (2020)
368:m641. doi: 10.1136/bmj.m641

16. Mendes A, Serratrice C, Herrmann FR, Genton L, Périvier S,
Scheffler M, et al. Predictors of in-hospital mortality in older patients
with COVID-19: the COVID age study. ] Am Med Dir Assoc. (2020)
21:1546-54.€3. doi: 10.1016/j.jamda.2020.09.014

17. Magallén-Botaya R, Olivan-Bldzquez B, Ramirez-Cervantes KL, Méndez-
Lopez-de-La-manzanara E  Aguilar-Palacio I, Casajuana—Closas M, et al
Geographic factors associated with poorer outcomes in patients diagnosed

frontiersin.org


https://doi.org/10.3389/fmed.2022.1040062
https://doi.org/10.1016/j.jare.2020.03.005
https://doi.org/10.1038/s41579-020-00459-7
https://doi.org/10.3389/fpubh.2020.00383
https://www.sanidad.gob.es/profesionales/saludPublica/ccayes/alertasActual/nCov/documentos/Actualizacion_322_COVID-19.pdf
https://www.sanidad.gob.es/profesionales/saludPublica/ccayes/alertasActual/nCov/documentos/Actualizacion_322_COVID-19.pdf
https://www.sanidad.gob.es/profesionales/saludPublica/ccayes/alertasActual/nCov/documentos/Actualizacion_322_COVID-19.pdf
https://doi.org/10.1177/0194599820934380
https://doi.org/10.1136/bcr-2020-236080
https://doi.org/10.1016/j.clinre.2020.03.013
https://doi.org/10.1136/bmjopen-2020-044154
https://doi.org/10.1136/bcr-2021-241793
https://doi.org/10.1111/aos.14472
https://doi.org/10.22037/aaem.v9i1.1210
https://www.who.int/publications-detail-redirect/report-of-the-who-china-joint-mission-on-coronavirus-disease-2019-(covid-19)
https://www.who.int/publications-detail-redirect/report-of-the-who-china-joint-mission-on-coronavirus-disease-2019-(covid-19)
https://www.who.int/publications-detail-redirect/report-of-the-who-china-joint-mission-on-coronavirus-disease-2019-(covid-19)
https://doi.org/10.1016/S0140-6736(20)30211-7
https://doi.org/10.1016/j.archger.2020.104058
https://doi.org/10.1136/bmj.m641
https://doi.org/10.1016/j.jamda.2020.09.014
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org

Olivan-Blazquez et al.

with covid-19 in primary health care. Int J Environ Res Public Health. (2021)
18:3842. doi: 10.3390/ijerph18073842

18. He X, Cheng X, Feng X, Wan H, Chen S, Xiong M. Clinical symptom
differences between mild and severe COVID-19 patients in China: a meta-analysis.
Front Public Health. (2021) 8:561264. doi: 10.3389/fpubh.2020.561264

19. da Silva B, Corréa A, Uehara S. Primary health care organization
in the Covid-19 pandemic: scoping review. Rev Saude Publ. (2022) 3:94.
doi: 10.11606/s1518-8787.2022056004374

20. Sisé-Almirall A, Kostov B, Mas-Heredia M, Vilanova-Rotllan S, Sequeira-
Aymar E, Sans-Corrales M, et al. Prognostic factors in Spanish COVID-19
patients: a case series from Barcelona. Orueta JF editor. PLoS ONE. (2020)
15:€0237960. doi: 10.1371/journal.pone.0237960

21. Satué de Velasco E, Gayol Fernindez M, Eyaralar Riera MT, Magallon Botaya
R, Abal Ferrer F. Impacto de la pandemia en la atencién primaria. Informe SESPAS
2022. Gac Sanit. (2022) 36:530-5. doi: 10.1016/j.gaceta.2022.05.004

22. Petrazzuoli F, Gokdemir O, Antonopoulou M, Blahova B, Mrdulja$-Duji¢ N,
Dumitra G, et al. Patient consultations during SARS-CoV-2 pandemic: a mixed-
method cross-sectional study in 16 European countries. Rural Remote Health.
(2022) 22:7196. doi: 10.22605/RRH7196

23. R Core Team. R: A Language and Environment for Statistical Computing. R
Foundation for Statistical Computing. Viena (2019). Available online at: https://
www.r-project.org/ (accessed August 17, 2022).

24. Wang GQ, Zhao L, Wang X, Jiao YM, Wang FS. Diagnosis and treatment
protocol for COVID-19 patients (tentative 8th edition): interpretation of updated
key points. Infect Dis Immun. (2021) 1:17-9. doi: 10.1097/1D9.0000000000000002

25.Zhou E, Yu T, Du R, Fan G, Liu Y, Liu Z, et al. Clinical course and risk factors
for mortality of adult inpatients with COVID-19 in Wuhan, China: a retrospective
cohort study. Lancet. (2020) 395:1054-62. doi: 10.1016/S0140-6736(20)30566-3

26. Richardson S, Hirsch ]S, Narasimhan M, Crawford JM, McGinn T, Davidson
KW, et al. Presenting characteristics, comorbidities, and outcomes among 5700
patients hospitalized with COVID-19 in the New York city area. JAMA. (2020)
323:2052. doi: 10.1001/jama.2020.6775

27. Rodriguez-Molinero A, Gélvez-Barrén C, Minarro A, Macho O, Lépez
GE Robles MT, et al. Association between COVID-19 prognosis and disease
presentation, comorbidities and chronic treatment of hospitalized patients. PLoS
ONE. (2020) 15:€0239571. doi: 10.1371/journal.pone.0239571

28. Grasselli G, Greco M, Zanella A, Albano G, Antonelli M, Bellani G,
et al. Risk factors associated with mortality among patients with COVID-19 in
intensive care units in Lombardy, Italy. JAMA Intern Med. (2020) 180:1345.
doi: 10.1001/jamainternmed.2020.3539

29. Newman CB. Mortality in COVID-19: further evidence for a sex-
based difference in the OpenSAFELY study. ] Womens Health. (2021) 30:61—
3. doi: 10.1089/jwh.2020.8777

30. Ruiz-Garcia A, Arranz-Martinez E, Lopez-Uriarte B, Rivera-
Teijido M, Palacios-Martinez D, Davila-Bldzquez GM, et al. Prevalencia
de  hipertrigliceridemia  en  adultos y factores  cardiometabélicos
asociados.  Estudio SIMETAP-HTG. Clinica Invest Arterioscl.  (2020)
32:242-55. doi: 10.1016/j.arteri.2020.04.001

31. Agarwala A, Michos ED, Samad Z, Ballantyne CM, Virani SS. The use of
sex-specific factors in the assessment of women’s cardiovascular risk. Circulation.
(2020) 141:592-9. doi: 10.1161/CIRCULATIONAHA.119.043429

32. Mauvais-Jarvis F, Bairey Merz N, Barnes PJ, Brinton RD, Carrero JJ, DeMeo
DL, et al. Sex and gender: modifiers of health, disease, and medicine. Lancet. (2020)
396:565-82. doi: 10.1016/S0140-6736(20)31561-0

33. Matera MG, Ora J, Calzetta L, Rogliani P, Cazzola M. Sex
differences in COPD management. Expert Rev Clin Pharmacol. (2021)
14:323-32. doi: 10.1080/17512433.2021.1888713

34. Mohamed MS, Moulin TC, Schiéth HB. Sex differences in COVID-19: the
role of androgens in disease severity and progression. Endocrine. (2021) 71:3-
8. doi: 10.1007/512020-020-02536-6

Frontiersin Medicine

10

10.3389/fmed.2022.1040062

35. Islam N, Shkolnikov VM, Acosta RJ, Klimkin I, Kawachi I, Irizarry RA,
et al. Excess deaths associated with covid-19 pandemic in 2020: age and sex
disaggregated time series analysis in 29 high income countries. BMJ. (2021)
373:n1137. doi: 10.1136/bmj.n1137

36. Bienvenu LA, Noonan J, Wang X, Peter K. Higher mortality of COVID-19
in males: sex differences in immune response and cardiovascular comorbidities.
Cardiovasc Res. (2020) 116:2197-206. doi: 10.1093/cvr/cvaa284

37. Takahashi T, Ellingson MK, Wong P, Israclow B, Lucas C, Klein J, et al.
Sex differences in immune responses that underlie COVID-19 disease outcomes.
Nature. (2020) 588:315-20. doi: 10.1038/s41586-020-2700-3

38. Costagliola G, Spada E, Consolini R. Age-related differences in the immune
response could contribute to determine the spectrum of severity of COVID-19.
Immun Inflamm Dis. (2021) 9:331-9. doi: 10.1002/iid3.404

39. Pearman A, Hughes ML, Smith EL, Neupert SD. Age differences in risk and
resilience factors in COVID-19-related stress. | Gerontol Ser B. (2021) 76:e38-
44. doi: 10.1093/geronb/gbaal20

40. Kadambari S, Klenerman P, Pollard AJ. Why the elderly appear to be more
severely affected by COVID-19: the potential role of immunosenescence and CMV.
Rev Med Virol. (2020) 30:e2144. doi: 10.1002/rmv.2144

41. Bonanad C, Garcia-Blas S, Tarazona-Santabalbina F, Sanchis ], Bertomeu-
Gonzdlez V, Ficila L, et al. The effect of age on mortality in patients with
COVID-19: a meta-analysis with 611,583 subjects. ] Am Med Dir Assoc. (2020)
21:915-8. doi: 10.1016/j.jamda.2020.05.045

42. Ramos-Rincon JM, Buonaiuto V, Ricci M, Martin-Carmona J, Paredes-Ruiz
D, Calder6n-Moreno M, et al. Clinical characteristics and risk factors for mortality
in very old patients hospitalized with COVID-19 in Spain. ] Gerontol Ser A. (2021)
76:€28-37. doi: 10.1093/gerona/glaa243

43. Berenguer ], Ryan P, Rodriguez-Baio J, Jarrin I, Carratala J, Pachon J, et al.
Characteristics and predictors of death among 4035 consecutively hospitalized
patients with COVID-19 in Spain. Clin Microbiol Infect. (2020) 26:1525-36.
doi: 10.1016/j.cmi.2020.07.024

44. COVID-19 Data Explorer. Our World in Data. Available online at: https://
ourworldindata.org/coronavirus- data- explorer (accessed November 11, 2022).

45. Aguilar-Palacio I, Maldonado L, Malo S, Sanchez-Recio R, Marcos-
Campos I, Magallon-Botaya R, et al. COVID-19 inequalities: individual and area
socioeconomic factors (Aragon, Spain). Int J Environ Res Public Health. (2021)
18:6607. doi: 10.3390/ijerph18126607

46. Xu S, Huang R, Sy LS, Glenn SC, Ryan DS, Morrissette K, et al.
COVID-19 vaccination and non-COVID-19 mortality risk — seven integrated
health care organizations, United States, December 14, 2020-July 31, 2021.
MMWR Morb Mortal Wkly Rep. (2021) 70:1520-4. doi: 10.15585/mmwr.
mm?7043e2

47. v G, Yuan J, Xiong X, Li M. Mortality rate and characteristics
of deaths following COVID-19 vaccination. Front Med. (2021)
8:670370. doi: 10.3389/fmed.2021.670370

48. Nuiez-Gil IJ, Fernindez-Pérez C, Estrada V, Becerra-Muiioz VM, El-
Battrawy I, Uribarri A, et al. Mortality risk assessment in Spain and Italy,
insights of the HOPE COVID-19 registry. Intern Emerg Med. (2021) 16:957-
66. doi: 10.1007/s11739-020-02543-5

49. Souris M, Gonzalez JP. COVID-19: spatial analysis of hospital case-fatality
rate in France. PLoS ONE. (2020) 15:¢0243606. doi: 10.1371/journal.pone.0243606

50. Barnwal P, Yao Y, Wang Y, Juy NA, Raihan S, Haque MA,

et al. Assessment of excess mortality and household income in
rural Bangladesh during the COVID-19 pandemic in 2020. JAMA
Netw  Open. (2021)  4:e2132777. doi:  10.1001/jamanetworkopen.2021.
32777

51. Mayer MA, Vidal-Alaball ], Puigdellivol-Sanchez A, Marin Gomez FX, Leis A,
Mendioroz Pefa J. Clinical characterization of patients with COVID-19 in primary
care in catalonia: retrospective observational study. JMIR Public Health Surveill.
(2021) 7:25452. doi: 10.2196/25452

frontiersin.org


https://doi.org/10.3389/fmed.2022.1040062
https://doi.org/10.3390/ijerph18073842
https://doi.org/10.3389/fpubh.2020.561264
https://doi.org/10.11606/s1518-8787.2022056004374
https://doi.org/10.1371/journal.pone.0237960
https://doi.org/10.1016/j.gaceta.2022.05.004
https://doi.org/10.22605/RRH7196
https://www.r-project.org/
https://www.r-project.org/
https://doi.org/10.1097/ID9.0000000000000002
https://doi.org/10.1016/S0140-6736(20)30566-3
https://doi.org/10.1001/jama.2020.6775
https://doi.org/10.1371/journal.pone.0239571
https://doi.org/10.1001/jamainternmed.2020.3539
https://doi.org/10.1089/jwh.2020.8777
https://doi.org/10.1016/j.arteri.2020.04.001
https://doi.org/10.1161/CIRCULATIONAHA.119.043429
https://doi.org/10.1016/S0140-6736(20)31561-0
https://doi.org/10.1080/17512433.2021.1888713
https://doi.org/10.1007/s12020-020-02536-6
https://doi.org/10.1136/bmj.n1137
https://doi.org/10.1093/cvr/cvaa284
https://doi.org/10.1038/s41586-020-2700-3
https://doi.org/10.1002/iid3.404
https://doi.org/10.1093/geronb/gbaa120
https://doi.org/10.1002/rmv.2144
https://doi.org/10.1016/j.jamda.2020.05.045
https://doi.org/10.1093/gerona/glaa243
https://doi.org/10.1016/j.cmi.2020.07.024
https://ourworldindata.org/coronavirus-data-explorer
https://ourworldindata.org/coronavirus-data-explorer
https://doi.org/10.3390/ijerph18126607
https://doi.org/10.15585/mmwr.mm7043e2
https://doi.org/10.3389/fmed.2021.670370
https://doi.org/10.1007/s11739-020-02543-5
https://doi.org/10.1371/journal.pone.0243606
https://doi.org/10.1001/jamanetworkopen.2021.32777
https://doi.org/10.2196/25452
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org

	Relationship between initial symptoms and the prognosis, sex, and demographic area of patients with COVID-19
	Introduction
	Materials and methods
	Study design
	Subjects
	Statistical analysis

	Results
	Discussion
	Limitations

	Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


