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Abstract: The aim of this study was to provide additional data on mortality from COVID-19
with particular attention to the factors associated with the positivity of patients admitted to the
Lambayeque Hospital in Peru. A retrospective cohort analysis was carried out to determine the
clinical-epidemiological factors associated with positivity for SARS-CoV-2 in patients treated at the
Lambayeque Regional Hospital during the health emergency period in the context of the COVID-
19 pandemic. It was observed that, as the demographic age group increased, the percentage of
seropositivity increased, with 66.8% of elderly adults testing positive, compared to 37.4% of children
(p < 0.001). More seropositive men than women were evident (61.1% vs. 54.1%; p < 0.001). The most
frequent symptom of patients with suspected COVID-19 was cough (65.0%). However, the symptoms
with the greatest frequency of seropositive patients were ageusia (78.6%) and fever (77.6%); cough
was one of the symptoms with the lowest (63.9%) (p-value < 0.001). The comorbidities with the most
seropositive patients were obesity (80.7%) and diabetes mellitus (73.6%) (p-value < 0.001), different
from the top comorbidity of heart disease (12.7%) in suspected COVID-19 patients. In terms of
disease signs, abnormal findings on MRI (98.11%) and dyspnea (28.7%) were the most common in
suspected COVID-19 patients, similar to those in seropositive patients, which were dyspnea (81.4%)
and abnormal tomography findings (75.3%) (p-value < 0.001).
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1. Introduction

At the end of December 2019, the appearance of a novel viral respiratory infection
caused by the coronavirus (COVID-19) was reported in China [1,2]. During the initial
wave of the disease in Peru, Lambayeque reached COVID-19 seroprevalences of 30% [3].
Peru implemented a strict quarantine [2,4–7] and social distancing [8–10] measure, but
still became the country with the highest mortality rate [11], which caused significant
detrimental mental effects [12–24]. The rapid dissemination of COVID-19 in Peru has been
reported to have been aggravated by the fragile healthcare system [25–28], the spread of
fake news [29], and conspiracy theories [30]. The detrimental mental health effects [31,32]
affected students, causing technostress [33] and multitasking behavior [34]. The general
population implemented self-care behaviors [35,36], such as self-medication [26,37,38]
and preferential use of medicinal plants [26,38] because of their bioactive compounds
content [39–50].

COVID-19 infections have varied during the first and second waves, becoming more
severe, with particularly high mortality rates [51,52] among the elderly (>65 years) and
comorbidities such as cardiovascular disease [53–55], chronic lung disease [56,57], kidney
disease chronic [58–61], and other factors, such as diabetes [62–66], hypertension [67–72],
and obesity [73–77]. As of May 2022, more than 3 million infected people (approximately
10% of the entire population) and 213,000 deaths caused by COVID-19 have been reported
in Peru [78].

Previous studies have reported that age, obesity, and febrile response may be possible
risk factors for the development of COVID-19 pneumonia [79]. Additionally, fever has
been reported to have good sensitivity and specificity (64.0% and 63.9%), cough has high
sensitivity but low specificity (79.6% and 15.5%), and dyspnea is the most specific symptom,
but demonstrates low sensitivity [80]. In addition, previous studies have paid particular at-
tention to evaluating the clinical characterization and severity of the disease [81]. However,
few studies evaluated factors associated with positivity for COVID-19 [80]. Additionally,
in Peru, there is no previous evidence of factors associated with the positivity of COVID-
19. Therefore, it is necessary to generate local epidemiological evidence. To help guide
clinicians and patients, the present study aims to provide further data on mortality from
COVID-19, with special attention given to the factors associated with the positivity of
patients admitted to the Lambayeque Regional Hospital in Peru.

2. Methodology
2.1. Study Design

A retrospective analytical cohort design study was carried out to determine the clinical-
epidemiological factors associated with positivity for SARS-CoV-2 in patients treated at the
Lambayeque Regional Hospital during the health emergency period in the context of the
epidemic of COVID-19.

2.2. Population and Samples

The population consisted of patients diagnosed with COVID-19 in facilities belonging
to the Regional Hospital of Lambayeque from March 2020 to September 2021. The sample
consisted of patients with a suspected diagnosis of COVID-19 notified in the Notification
System of the Ministry of Health (NotiWeb-MINSA). The sample included confirmed
COVID-19 patients, new or continuing MINSA users, and those who had been treated and
notified in the NotiWeb system in Lambayeque during the aforementioned period. Patients
with incomplete clinical records and those with absent clinical records in the variables of
interest were excluded.

2.3. Procedures

The database of the epidemiological notification sheets of patients treated at the Lam-
bayeque Regional Hospital during the health emergency period due to COVID-19 was
exported. The principal investigator enters and uses the records notified to the Epidemiolog-
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ical Surveillance System of the National Center for Epidemiology, Disease Prevention and
Control (CDC, Peru). The general data of the notification and the patients were recorded,
including the date of notification and the classification of the cases; general epidemiological
variables: sex, age, and categorized age were recorded; clinical variables: symptoms were
recorded, such as cough, sore throat, nasal congestion, shortness of breath, fever, chills,
malaise, diarrhea, nausea/vomiting, headache, muscle pain, chest pain, abdominal pain,
abnormal CT scan, abnormal X-ray findings, and comorbidities, such as cardiovascular dis-
ease, diabetes, obesity, tuberculosis, HIV, kidney disease, chronic lung disease, and cancer.
The dependent variable was SARS-CoV-2 positivity, defined as detecting the SARS-CoV-2
virus utilizing molecular and serological tests in patients suspected of having COVID-19.

2.4. Statistical Processing and Analysis

Statistical analysis was performed with STATA v16.0 software (StataCorp LP, Col-
lege Station, TX, USA). Numerical variables were estimated using means and standard
deviations for variables with normal distributions. The Chi-square exact test (categori-
cal variables) was used to compare clinical, epidemiological categorical variables among
confirmed SARS-CoV-2 seropositive patients. In the case of numerical variables (age),
the Student’s t-test was used after evaluating the assumption of normal distribution and
homoscedasticity. The Mann-Whitney U test was also utilized. p values less than 0.05 were
considered statistically significant.

Absolute and relative frequencies were estimated for categorical variables. Both simple
and multiple regression analyses were performed to determine the factors associated with
SARS-CoV-2 infection, estimating the prevalence ratio (PR) and the 95% confidence intervals
(95% CI) using generalized linear models. The Poisson distribution family, the logarithmic
link function, and the robust variance were employed. Nested models were built using
the Log-Likelihood Ratio Test (LRTEST) to conclude which parsimonious model includes
the variables that contribute to the final model. Additionally, the variables that do not
contribute to the model were adjusted with the parsimonious model.

2.5. Ethics

The Ethics Committee approved the research protocol of the Lambayeque Regional
Hospital. Additionally, the study was registered in the repository of health research projects
(PRISA) of the National Institute of Health (INS, Lima, Peru) for its respective approval
review. The privacy and confidentiality of the patient data used for the research was
respected. Only anonymous codes were used as numerical inputs.

3. Results

A total of 8884 patients were evaluated; there was a predominance of adults and older
adults (48% and 29%, respectively) with similarities in sex distribution. Of the total, 57.6%
(5115 patients) were SARS-CoV-2 positive, 440 patients were confirmed positive based
on antigen test, 1023 patients were confirmed positive based on PCR test, and 3652 were
confirmed positive based on serological test. The most frequent symptom was cough (65%)
and general malaise (48%), as well as fever (35.9%) and odynophagia (30%); while in 1.1%
of patients, clinical abnormalities were observed in their tomography results. CVD and
diabetes were the most frequent comorbidities. Further details are presented in Table 1.

It was observed that, as the age group increased, the percentage of seropositivity
increased, with 66.8% of older adults testing positive, compared to 37.4% of children
(p < 0.001). There were more seropositive men than women (61.1% vs. 54.1%; p < 0.001). Of
the most frequent symptoms, those who had a cough 63.9%, general malaise (74.6%), as well
as fever (77.6%), and sore throat (73%) were seropositive; all of them had a p-value < 0.001.
Patients with CVD and diabetes with seropositivity were 71.3% and 73.6%. More clinical
findings are presented in Table 2.
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Table 1. Clinical-epidemiological characteristics of patients with suspected COVID-19 at Hospital
Regional Lambayeque, 2020–2021 (n = 8884).

Characteristics n (%)

Age (year) ‡ 45.0 ± 22.51

Age (categorized)

Children 942 (10.6)

Teenager 120 (1.4)

Young adult 942 (10.6)

Adult 4295 (48.4)

Elderly 2585 (29.1)

Sex

Male 4481 (50.4)

Female 4403 (49.6)

Symptoms (Yes)

Fever 2714 (35.9)

Chill 604 (8.1)

General discomfort 3748 (48.7)

Cough 5030 (65.0)

Throat pain 2260 (30.0)

Nasal congestion 1116 (14.9)

Diarrhea 643 (8.7)

Nausea 411 (5.6)

Headache 1314 (17.6)

Irritability 165 (2.3)

Muscle pain 1203 (16.2)

Abdominal pain 263 (3.6)

Chest pain 619 (8.4)

Joint pain 448 (6.1)

Anosmia 40 (0.6)

Ageusia 28 (0.4)

Earache 6 (0.1)

Signs (Yes)

Pharyngeal exudate 154 (2.1)

Conjunctival injection/hyperemia 59 (0.8)

Convulsion 37 (0.5)

Dyspnea/tachypnea 2182 (28.7)

Abnormal lung auscultation 753 (10.1)

Abnormal findings on radiography 238 (3.2)

Abnormal findings on ultrasound 11 (0.2)

Abnormal findings on tomography 77 (1.1)

Abnormal findings on MRI 363 (98.11)
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Table 1. Cont.

Characteristics n (%)

Comorbidity-risk factors

Heart disease 953 (12.7)

Mellitus diabetes 651 (8.8)

Cerebrovascular disease 11 (0.2)

Down’s Syndrome 2 (0.0)

Obesity 228 (3.1)

Pregnancy 348 (4.7)

HIV 27 (0.4)

Chronic kidney disease 362 (4.9)

Chronic lung disease 64 (0.9)

Cancer 267 (3.6)

Contact with COVID-19 case

No 212 (78.9)

Yes 57 (21.1)

Confirmed COVID-19

No 3769 (42.4)

Yes 5115 (57.6)
‡ Age expressed as mean ± standard deviation.

Table 2. Clinical-epidemiological factors associated with seropositivity of SARS-CoV-2 presented in
the Lambayeque Regional Hospital.

Characteristics

Seropositivity

p-ValueNegative
(n = 379)

Positive
(n = 5115)

n (%) n (%)

Age (years) † 40.16 ± 23.36 48.55 ± 21.17 <0.001

Age (category) <0.001

Children 590 (62.6) 352 (37.4)

Teenager 69 (57.5) 51 (42.5)

Young adult 456 (48.4) 486 (51.6)

Adult 1796 (41.8) 2499 (58.2)

Elderly 858 (33.2) 1727 (66.8)

Sex

Female 2056 (45.9) 2425 (54.1) <0.001

Male 1713 (38.9) 2690 (61.1) <0.001

Symptoms (Yes)

Fever 609 (22.4) 2105 (77.6) <0.001

Chills 149 (24.7) 455 (75.3) <0.001

General discomfort 954 (25.5) 2794 (74.6) <0.001
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Table 2. Cont.

Characteristics

Seropositivity

p-ValueNegative
(n = 379)

Positive
(n = 5115)

n (%) n (%)

Cough 1815 (36.1) 3215 (63.9) <0.001

Sore throat 610 (27.0) 1650 (73.0) <0.001

Nasal congestion 343 (30.7) 773 (69.3) <0.001

Diarrhea 208 (32.3) 435 (67.7) 0.001

Nausea 161 (39.2) 250 (60.8) 0.814

Headache 436 (33.2) 878 (66.8) <0.001

Irritability 73 (44.2) 92 (55.8) 0.127

Muscle pain 344 (28.6) 859 (71.4) <0.001

Abdominal pain 93 (35.4) 170 (64.6) 0.305

Chest pain 170 (27.5) 449 (72.5) <0.001

Joint pain 155 (34.6) 293 (65.4) 0.084

Anosmia 12 (30.0) 28 (70.0) 0.275

Ageusia 6 (21.4) 22 (78.6) 0.065

Earache 2 (33.3) 4 (66.7) 0.799

Signs (Yes)

Pharyngeal exudate 56 (36.4) 98 (63.6) 0.584

Conjunctival injection/hyperemia 19 (32.2) 40 (67.8) 0.325

Convulsions 15 (40.5) 22 (59.5) 0.784

Dyspnea/tachypnea 406 (18.6) 1776 (81.4) <0.001

Abnormal lung auscultation 159 (21.1) 594 (78.9) <0.001

Abnormal radiography findings 74 (31.1) 164 (68.9) 0.017

Abnormal ultrasound findings 4 (36.4) 7 (63.6) 0.891

Abnormal tomography findings 19 (24.7) 58 (75.3) 0.013

Comorbidity—Risk factors

Heart disease 274 (28.8) 679 (71.3) <0.001

Diabetes mellitus 172 (26.4) 479 (73.6) <0.001

Cerebrovascular disease 6 (54.6) 5 (45.5) 0.270

Down’s Syndrome 0 (0.0) 2 (100.0) 0.265

Obesity 44 (19.3) 184 (80.7) <0.001

Pregnancy 142 (40.8) 206 (59.2) 0.431

HIV 18 (66.7) 9 (33.3) 0.003

Chronic kidney disease 148 (40.9) 214 (59.1) 0.354

Chronic lung disease 29 (45.3) 35 (54.7) 0.254

Cancer 152 (56.9) 115 (43.1) <0.001

Contact with COVID-19 case 0.079

No 146 (68.5) 67 (31.5)

Yes 32 (56.1) 25 (43.9)
† Age expressed as mean ± standard deviation.
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In the regression model (Table 3), we observed that an older age and being an adult
over 21 were 79% and 56% more likely to be seropositive, respectively (p < 0.001 in both
cases). In the parsimony model, this association was preserved.

Table 3. Simple and multiple regression results of the clinical-epidemiological factors associated with
seropositivity of SARS-CoV-2 presented in the Lambayeque Regional Hospital.

Seropositivity

Characteristics
Simple Regression Multiple Regression

PR 95% CI p-Value * PR 95% CI p-Value *

Age (categorized)

Children Ref Ref

Teenager 1.14 0.91–1.42 0.260 1.12 0.87–1.44 0.379

Young 1.38 1.25–1.53 <0.001 1.40 1.25–1.58 <0.001

Adult 1.56 1.43–1.70 <0.001 1.36 1.26–1.54 <0.001

Elderly 1.79 1.64–1.95 <0.001 1.38 1.30–1.60 <0.001

Sex

Female Ref Ref

Male 1.13 1.09–1.17 <0.001 0.99 0.97–1.04 0.857

Symptoms (Yes)

Fever 1.47 1.42–1.52 <0.001 1.20 1.16–1.24 <0.001

Chill 1.25 1.19–1.31 <0.001 0.96 0.91–1.01 0.122

Discomfort 1.52 1.46–1.58 <0.001 1.21 1.17–1.27 <0.001

Cough 1.13 1.09–1.17 <0.001 1.02 0.99–1.07 0.221

Throat pain 1.29 1.25–1.33 <0.001 1.09 1.04–1.12 <0.001

Nasal congestion 1.15 1.11–1.21 <0.001 1.07 1.02–1.12 0.004

Diarrhea 1.11 1.05–1.17 <0.001 0.97 0.92–1.03 0.329

Nausea 0.99 0.91–1.07 0.815

Headache 1.11 1.06–1.16 <0.001 0.97 0.93–1.02 0.186

Irritability 0.91 0.79–1.04 0.154

Muscle pain 1.20 1.15–1.25 <0.001 1.05 1.01–1.10 0.040

Abdominal pain 1.05 0.96–1.15 0.286

Chest pain 1.20 1.14–1.26 <0.001 0.99 0.94–1.05 0.909

Articulations pain 1.07 0.99–1.14 0.070

Anosmia 1.14 0.93–1.39 0.217

Ageusia 1.28 1.05–1.55 0.014 0.98 0.80–1.21 0.853

Earache 1.08 0.61–1.91 0.785

Signs (Yes)

Pharyngeal exudate 1.04 0.92–1.17 0.574

Conjunctival injection 1.10 0.92–1.31 0.283

Convulsion 0.96 0.74–1.26 0.790

Dyspnea/tachypnea 1.51 1.47–1.56 <0.001 1.32 1.28–1.37 <0.001

Abnormal lung auscultation 1.32 1.27–1.38 <0.001 1.04 0.99–1.09 0.080
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Table 3. Cont.

Seropositivity

Characteristics
Simple Regression Multiple Regression

PR 95% CI p-Value * PR 95% CI p-Value *

Abnormal findings
on radiography 1.13 1.03–1.23 0.008 1.01 0.93–1.10 0.765

Abnormal findings on ultrasound 1.03 0.66–1.62 0.888

Heart disease 1.19 1.14–1.24 <0.001 1.01 0.96–1.05 0.755

Mellitus diabetes 1.22 1.16–1.28 <0.001 1.06 0.96–1.05 0.033

cerebrovascular disease 0.74 0.39–1.41 0.357

Obesity 1.32 1.24–1.41 <0.001 1.07 1.00–1.15 0.032

Pregnancy 0.97 0.88–1.06 0.442

HIV 0.54 0.32–0.92 0.024 0.55 0.28–1.07 0.080

Chronic kidney disease 0.96 0.88–1.05 0.367

Chronic lung disease 0.89 0.71–1.11 0.294

Cancer 0.70 0.61–0.80 <0.001 1.02 0.88–1.17 0.826

Contact with COVID-19 case

No Ref.

Yes 1.39 0.98–1.99 0.066

* p-Values obtained using generalized linear models, Poisson family, log link function, and robust variance.

4. Discussion
4.1. SARS-CoV-2 Positivity

A positivity rate for SARS-CoV-2 of 57.6% was estimated. Moreira-Soto et al. reported
a similar positivity rate of 59% during the second wave of COVID-19 in the rural population
of the San Martín region-Peru; considering that our study collected data from the first
and second waves of viral sickness [82]. Similarly, studies carried out in Peru during
the first wave reported a seroprevalence of 13% in Ancash between March and May
2020 [83], and 21% [84] and 29% in Lima and Lambayeque between June 2020 and July 2020,
respectively [3]. On the other hand, Álvarez-Antonio, et al. [85] in Iquitos-Peru reported
a seroprevalence of 70% between July and August of the same year when the first wave
was declining in case numbers. A time-related increase in seroprevalence was observed,
possibly due to the natural course of a pandemic and the high prevalence of viral variants
with higher transmission and reinfection capacities, such as the alpha and delta variant,
during the first and second waves in Lambayeque-Peru [86]. Globally, it has been estimated
that approximately 45% of people worldwide had SARS-CoV-2 antibodies by July 2021,
and 35% excluding vaccinated individuals [87].

The estimated seroprevalence is likely due to, as in other low-income countries, citi-
zens not having sufficient resources to enable them to apply effective or sustained social
distancing measures, including hand washing or the use of suitable masks. Likewise, there
is high mobilization between urban and rural centers for commerce, which is related to a
high geographic dispersion despite the low population density of these communities [88];
this leads to transmission.

4.2. Factors Associated with SARS-CoV-2 Positivity

Our study found that youth, adults, and older adults had a higher prevalence of SARS-
CoV-2 positivity, similar to other hospitals in Loreto and San Martin [82,83]. However,
other studies found that COVID-19 seroprevalence among children younger than 12 years
in Iquitos was as high as that among adults older than 60 years, but these results were not
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statistically significant [84]. Additionally, another study found that participants between
21 and 50 presented with the highest frequencies of SARS-CoV-2 positivity [3]. This
association could be explained by the high rate of transmissibility among young people [89]
as a result of not optimally practicing social distancing and other methods to contain
viral transmission.

Regarding symptoms, we found that the prevalence of positive cases increased in
patients with fever, general discomfort, cough, sore throat, nasal congestion, and muscle
pain, which is similar to that described by Díaz-Vélez [3], where patients reported fever
(PR: 1.41), general discomfort (PR: 1.27), cough (PR: 1.44), dysosmia (PR: 1.69), chest pain
(PR: 1.49), and back pain (PR: 1.45) were associated with a higher frequency of positivity [3].
This association corresponds with the international literature regarding the alpha and delta
variants, and is widely described [90]. However, it contrasts with what was documented by
Vera-Ponce et al., where cough, dyspnea, and diarrhea were the symptoms most associated
with seropositivity [83]. While cough was the most common symptom reported in patients
with suspected COVID-19 symptoms (65.0%), it was the symptom with the second least
frequency (63.9%) of patients that were actually seropositive.

Patients who presented abnormal findings on lung auscultation had increased preva-
lence of SARS-CoV-2 positivity by 32%. Similarly, Wang, et al. [91] reported a sensitivity of
85% and specificity of 13% for the presence of fine and coarse lung crackles, and a sensitiv-
ity of 89% and specificity of 15% for patients with signs of pulmonary consolidation [92].
However, this differs from what was documented by Shi et al. and Guan et al., where most
patients positive for SARS-CoV-2 had abnormal auscultation in their examination (34.8%
vs. 17.5%). Only 37% were false negatives. This association could be explained by the
pathophysiology of COVID-19, which produces a release of mucus in the pulmonary alve-
oli, producing audible sounds on auscultation when air is inspired [91]. Similarly, dyspnea
was the sign with the highest prevalence of seropositive patients (81.4%) (p-Value < 0.001).

Diabetic disease increases the prevalence of SARS-CoV-2 positivity by 6%, as was
reported by Alpesh Goyal et al. The seropositivity to SARS-CoV-2, evaluated before the
administration of developed COVID-19 vaccines, was significantly higher in the controls
between participants with DM1 (55.7% vs. 44.9%, p = 0.028) and DM2 (56.9% vs. 44.9%,
p = 0.013). It was reported that this susceptibility rate does not differ between types of
diabetes [93]. However, it contrasts with what was documented by Díaz-Vélez [3] and
Moreira-Soto et al. [82] in populations of Lambayeque and San Martin, respectively, where
no statistically significant association was observed. This association could be explained by
the increased expression of angiotensin-converting enzyme 2, increased viral replication in
a hyperglycemic environment, and the consequent dysregulation of the immune system
and the augmented inflammatory response that occurs in patients with diabetes [94].

The prevalence of positive cases increased by 7% in obese patients; this was the co-
morbidity group with the most notable frequency of seropositive patients (80.7%). This
is similar to that reported by Alpesh Goyal et al., where patients with preexisting over-
weight/obesity were 2.6 times (OR, 2.63 [95% CI, 1.54–4.47]; p < 0.001) more likely to be
positive for SARS-CoV-2 (21). Similarly, obesity has been identified to be associated with
an increased risk of severe COVID-19 disease (OR, 2.09 [95% CI, 1.67–2.62]) and mortality
(OR, 1.49 [95% CI, %, 1.20–1.85]) [95]. This association could be explained by the chronic
inflammation present in obese patients, coupled with respiratory compromise and impaired
pulmonary perfusion due to excess body fat, and the high prevalence and presence of
other comorbidities such as diabetes, hypertension, and cardiovascular disease that are
associated with immune dysregulation [96].

Implications of Findings for Public Health-Epidemiology

Understanding the factors associated with a higher seroprevalence of SARS-CoV-2
is crucial to implementing effective epidemiological strategies for contact tracing, early
detection, and isolation of cases. It is essential to develop genomic surveillance capabilities
to define the distribution and appearance of new viral variants. Through this process,
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optimal preparedness of human and financial planning for sufficient health resources can
be projected and predicted.

4.3. Limitations and Strengths

The strengths of this research include that it is a study carried out in a level 3 hos-
pital of the Ministry of Health (MINSA) of Peru, and the only one in the Lambayeque
region intended to care for COVID-19 patients. Additionally, it analyzes a broad and
diverse sample of clinical-epidemiological data captured through a functional hospital
epidemiological surveillance system from the first and second pandemic waves in this
region of northern Peru, spanning age groups from children to older adults. However, all
research has limitations. This study was carried out in a single hospital in the region, so the
results might not be generalizable. However, the Lambayeque region is in the northern
microregion of Peru. Therefore, the data analyzed came from patients residing in multiple
regions. Due to the cross-sectional design, causality between the clinical-epidemiological
variables associated with seropositivity for SARS-CoV-2 cannot be ascertained. There is
potential measurement bias as it was not possible to measure other variables that could
influence SARS-CoV-2 seropositivity, such as level of education, socioeconomic status, and
housing conditions. Furthermore, in antibody dependent but PCR negative cases, there is
the risk that these individuals attended the medical facility with a resolved infection, and
their symptoms might be caused by another infection. Another limitation was the lack of
genomic monitoring to evaluate the prevalence of SARS-CoV-2 variants, which could affect
the management of the symptomatology and the dynamics of the routine of a hospital.

5. Conclusions

A SARS-CoV-2 positivity of 57.6% in patients treated at a hospital in the Lambayeque
region in Peru was determined. Additionally, the factors associated with a higher preva-
lence of positivity were a young age, adult, older adult, and having systemic symptoms
(fever, malaise, muscle pain), respiratory symptoms (sore throat, nasal congestion), dyspnea,
and obesity and diabetes mellitus as comorbidities.
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61. Gok, M.; Cetinkaya, H.; Kandemir, T.; Karahan, E.; Tuncer, İ.B.; Bukrek, C.; Sahin, G. Chronic kidney disease predicts poor
outcomes of COVID-19 patients. Int. Urol. Nephrol. 2021, 53, 1891–1898. [CrossRef] [PubMed]

62. Elemam, N.M.; Hannawi, H.; Salmi, I.A.; Naeem, K.B.; Alokaily, F.; Hannawi, S. Diabetes mellitus as a comorbidity in COVID-19
infection in the United Arab Emirates. Saudi Med. J. 2021, 42, 170. [CrossRef]

63. Chen, Y.; Yang, D.; Cheng, B.; Chen, J.; Peng, A.; Yang, C.; Liu, C.; Xiong, M.; Deng, A.; Zhang, Y.; et al. Clinical Characteristics
and Outcomes of Patients With Diabetes and COVID-19 in Association With Glucose-Lowering Medication. Diabetes Care 2020,
43, 1399–1407. [CrossRef]

64. Mithal, A.; Jevalikar, G.; Sharma, R.; Singh, A.; Farooqui, K.J.; Mahendru, S.; Krishnamurthy, A.; Dewan, A.; Budhiraja, S. High
prevalence of diabetes and other comorbidities in hospitalized patients with COVID-19 in Delhi, India, and their association with
outcomes. Diabetes Metab. Syndr. Clin. Res. Rev. 2021, 15, 169–175. [CrossRef] [PubMed]

65. Liang, J.J.; Liu, J.; Chen, Y.; Ye, B.; Li, N.; Wang, X.; Tang, M.; Shao, J. Characteristics of laboratory findings of COVID-19 patients
with comorbid diabetes mellitus. Diabetes Res. Clin. Pract. 2020, 167, 108351. [CrossRef]

66. Singh, A.K.; Gupta, R.; Ghosh, A.; Misra, A. Diabetes in COVID-19: Prevalence, pathophysiology, prognosis and practical
considerations. Diabetes Metab. Syndr. Clin. Res. Rev. 2020, 14, 303–310. [CrossRef] [PubMed]

67. Kamyshnyi, A.; Krynytska, I.; Matskevych, V.; Marushchak, M.; Lushchak, O. Arterial Hypertension as a Risk Comorbidity
Associated with COVID-19 Pathology. Int. J. Hypertens. 2020, 2020, 8019360. [CrossRef]

68. Tadic, M.; Cuspidi, C.; Mancia, G.; Dell’Oro, R.; Grassi, G. COVID-19, hypertension and cardiovascular diseases: Should we
change the therapy? Pharmacol. Res. 2020, 158, 104906. [CrossRef]

http://doi.org/10.1007/s00280-009-1220-5
http://www.ncbi.nlm.nih.gov/pubmed/20035423
http://doi.org/10.1016/j.jpba.2004.10.028
http://www.ncbi.nlm.nih.gov/pubmed/15740921
http://doi.org/10.1016/j.jpba.2006.06.035
http://doi.org/10.1002/jps.21509
http://doi.org/10.1016/j.jpba.2005.02.025
http://doi.org/10.1155/2022/3489785
http://doi.org/10.35434/rcmhnaaa.2021.143.1258
http://doi.org/10.4067/s0034-98872021001001459
http://doi.org/10.1016/j.pharmthera.2020.107628
http://doi.org/10.1093/cvr/cvaa284
http://www.ncbi.nlm.nih.gov/pubmed/33063089
http://doi.org/10.1093/ehjqcco/qcaa081
http://www.ncbi.nlm.nih.gov/pubmed/33107909
http://doi.org/10.1016/j.jiph.2020.07.014
http://www.ncbi.nlm.nih.gov/pubmed/32788073
http://doi.org/10.1111/febs.15481
http://www.ncbi.nlm.nih.gov/pubmed/32779891
http://doi.org/10.1111/nep.13827
http://doi.org/10.1007/s10238-021-00715-x
http://doi.org/10.1371/journal.pone.0254525
http://doi.org/10.1007/s11255-020-02758-7
http://www.ncbi.nlm.nih.gov/pubmed/33394281
http://doi.org/10.15537/smj.2021.2.25700
http://doi.org/10.2337/dc20-0660
http://doi.org/10.1016/j.dsx.2020.12.029
http://www.ncbi.nlm.nih.gov/pubmed/33360081
http://doi.org/10.1016/j.diabres.2020.108351
http://doi.org/10.1016/j.dsx.2020.04.004
http://www.ncbi.nlm.nih.gov/pubmed/32298981
http://doi.org/10.1155/2020/8019360
http://doi.org/10.1016/j.phrs.2020.104906


Sustainability 2022, 14, 14785 14 of 15

69. Tadic, M.; Cuspidi, C.; Grassi, G.; Mancia, G. COVID-19 and arterial hypertension: Hypothesis or evidence? J. Clin. Hypertens.
2020, 22, 1120–1126. [CrossRef] [PubMed]

70. Schiffrin, E.L.; Flack, J.M.; Ito, S.; Muntner, P.; Webb, R.C. Hypertension and COVID-19. Am. J. Hypertens. 2020, 33, 373–374.
[CrossRef] [PubMed]

71. Singh, A.K.; Gupta, R.; Misra, A. Comorbidities in COVID-19: Outcomes in hypertensive cohort and controversies with renin
angiotensin system blockers. Diabetes Metab. Syndr. Clin. Res. Rev. 2020, 14, 283–287. [CrossRef]

72. Fresán, U.; Guevara, M.; Trobajo-Sanmartín, C.; Burgui, C.; Ezpeleta, C.; Castilla, J. Hypertension and Related Comorbidities as
Potential Risk Factors for COVID-19 Hospitalization and Severity: A Prospective Population-Based Cohort Study. J. Clin. Med.
2021, 10, 1194. [CrossRef]

73. Wu, C.; Chen, X.; Cai, Y.; Xia, J.a.; Zhou, X.; Xu, S.; Huang, H.; Zhang, L.; Zhou, X.; Du, C.; et al. Risk Factors Associated With
Acute Respiratory Distress Syndrome and Death in Patients With Coronavirus Disease 2019 Pneumonia in Wuhan, China. JAMA
Intern. Med. 2020, 180, 934–943. [CrossRef]

74. Leidman, E.; Doocy, S.; Heymsfield, G.; Sebushishe, A.; Mbong, E.N.; Majer, J.; IMC-CDC COVID-19 Research Team; Bollemeijer,
I. Risk factors for hospitalisation and death from COVID-19: A prospective cohort study in South Sudan and Eastern Democratic
Republic of the Congo. BMJ Open 2022, 12, e060639. [CrossRef] [PubMed]

75. Aghili, S.M.M.; Ebrahimpur, M.; Arjmand, B.; Shadman, Z.; Pejman Sani, M.; Qorbani, M.; Larijani, B.; Payab, M. Obesity in
COVID-19 era, implications for mechanisms, comorbidities, and prognosis: A review and meta-analysis. Int. J. Obes. 2021, 45,
998–1016. [CrossRef] [PubMed]

76. Hernández-Garduño, E. Obesity is the comorbidity more strongly associated for Covid-19 in Mexico. A case-control study. Obes.
Res. Clin. Pract. 2020, 14, 375–379. [CrossRef] [PubMed]

77. Pettit, N.N.; MacKenzie, E.L.; Ridgway, J.P.; Pursell, K.; Ash, D.; Patel, B.; Pho, M.T. Obesity is Associated with Increased Risk for
Mortality Among Hospitalized Patients with COVID-19. Obesity 2020, 28, 1806–1810. [CrossRef] [PubMed]

78. Dong, E.; Du, H.; Gardner, L. An interactive web-based dashboard to track COVID-19 in real time. Lancet Infect. Dis. 2020, 20,
533–534. [CrossRef]

79. Pongpirul, W.A.; Wiboonchutikul, S.; Charoenpong, L.; Panitantum, N.; Vachiraphan, A.; Uttayamakul, S.; Pongpirul, K.;
Manosuthi, W.; Prasithsirikul, W. Clinical course and potential predictive factors for pneumonia of adult patients with Coronavirus
Disease 2019 (COVID-19): A retrospective observational analysis of 193 confirmed cases in Thailand. PLoS Negl. Trop. Dis. 2020,
14, e0008806. [CrossRef]

80. Azizi, Z.; Shiba, Y.; Alipour, P.; Maleki, F.; Raparelli, V.; Norris, C.; Forghani, R.; Pilote, L.; El Emam, K. Importance of sex and
gender factors for COVID-19 infection and hospitalisation: A sex-stratified analysis using machine learning in UK Biobank data.
BMJ Open 2022, 12, e050450. [CrossRef]

81. Murray, C.J.L. COVID-19 will continue but the end of the pandemic is near. Lancet 2022, 399, 417–419. [CrossRef]
82. Moreira-Soto, A.; Pachamora Diaz, J.M.; González-Auza, L.; Merino Merino, X.J.; Schwalb, A.; Drosten, C.; Gotuzzo, E.; Talledo,

M.; Arévalo Ramirez, H.; Peralta Delgado, R.; et al. High SARS-CoV-2 Seroprevalence in Rural Peru, 2021: A Cross-Sectional
Population-Based Study. Msphere 2021, 6, e00685-00621. [CrossRef]

83. Vera-Ponce, V.J.; Mendez-Aguilar, P.; Ichiro-Peralta, C.; Failoc-Rojas, V.E.; Valladares-Garrido, M.J. Factores asociados a seroposi-
tividad para SARS-CoV-2 en pacientes atendidos en un hospital de zona altoandina peruana. Rev. Del Cuerpo Médico Hosp. Nac.
Almanzor Aguinaga Asenjo 2021, 14, 8–12. [CrossRef]

84. Reyes-Vega, M.F.; Soto-Cabezas, M.G.; Cárdenas, F.; Martel, K.S.; Valle, A.; Valverde, J.; Vidal-Anzardo, M.; Falcón, M.E.; Munayco,
C.V. SARS-CoV-2 prevalence associated to low socioeconomic status and overcrowding in an LMIC megacity: A population-based
seroepidemiological survey in Lima, Peru. EClinicalMedicine 2021, 34, 100801. [CrossRef]

85. Álvarez-Antonio, C.; Meza-Sánchez, G.; Calampa, C.; Casanova, W.; Carey, C.; Alava, F.; Rodríguez-Ferrucci, H.; Quispe, A.M.
Seroprevalence of anti-SARS-CoV-2 antibodies in Iquitos, Peru in July and August, 2020: A population-based study. Lancet Glob.
Health 2021, 9, e925–e931. [CrossRef]

86. Sabino, E.C.; Buss, L.F.; Carvalho, M.P.S.; Prete, C.A.; Crispim, M.A.E.; Fraiji, N.A.; Pereira, R.H.M.; Parag, K.V.; da Silva Peixoto,
P.; Kraemer, M.U.G.; et al. Resurgence of COVID-19 in Manaus, Brazil, despite high seroprevalence. Lancet 2021, 397, 452–455.
[CrossRef]

87. Bergeri, I.; Whelan, M.; Ware, H.; Subissi, L.; Nardone, A.; Lewis, H.C.; Li, Z.; Ma, X.; Valenciano, M.; Cheng, B.; et al. Global
epidemiology of SARS-CoV-2 infection: A systematic review and meta-analysis of standardized population-based seroprevalence
studies, Jan 2020-Dec 2021. MedRxiv 2021. [CrossRef]

88. Shadmi, E.; Chen, Y.; Dourado, I.; Faran-Perach, I.; Furler, J.; Hangoma, P.; Hanvoravongchai, P.; Obando, C.; Petrosyan, V.; Rao,
K.D.; et al. Health equity and COVID-19: Global perspectives. Int. J. Equity Health 2020, 19, 104. [CrossRef] [PubMed]

89. Goldstein, E.; Lipsitch, M.; Cevik, M. On the Effect of Age on the Transmission of SARS-CoV-2 in Households, Schools, and the
Community. J. Infect. Dis. 2021, 223, 362–369. [CrossRef] [PubMed]

90. Piersiala, K.; Kakabas, L.; Bruckova, A.; Starkhammar, M.; Cardell, L.O. Acute odynophagia: A new symptom of COVID-19
during the SARS-CoV-2 Omicron variant wave in Sweden. J. Intern. Med. 2022, 292, 154–161. [CrossRef]

91. Wang, B.; Liu, Y.; Wang, Y.; Yin, W.; Liu, T.; Liu, D.; Li, D.; Feng, M.; Zhang, Y.; Liang, Z.; et al. Characteristics of Pulmonary
Auscultation in Patients with 2019 Novel Coronavirus in China. Respiration 2020, 99, 755–763. [CrossRef]

http://doi.org/10.1111/jch.13925
http://www.ncbi.nlm.nih.gov/pubmed/32627330
http://doi.org/10.1093/ajh/hpaa057
http://www.ncbi.nlm.nih.gov/pubmed/32251498
http://doi.org/10.1016/j.dsx.2020.03.016
http://doi.org/10.3390/jcm10061194
http://doi.org/10.1001/jamainternmed.2020.0994
http://doi.org/10.1136/bmjopen-2021-060639
http://www.ncbi.nlm.nih.gov/pubmed/35584876
http://doi.org/10.1038/s41366-021-00776-8
http://www.ncbi.nlm.nih.gov/pubmed/33637951
http://doi.org/10.1016/j.orcp.2020.06.001
http://www.ncbi.nlm.nih.gov/pubmed/32536475
http://doi.org/10.1002/oby.22941
http://www.ncbi.nlm.nih.gov/pubmed/32589784
http://doi.org/10.1016/S1473-3099(20)30120-1
http://doi.org/10.1371/journal.pntd.0008806
http://doi.org/10.1136/bmjopen-2021-050450
http://doi.org/10.1016/S0140-6736(22)00100-3
http://doi.org/10.1128/mSphere.00685-21
http://doi.org/10.35434/rcmhnaaa.2021.14Sup1.1140
http://doi.org/10.1016/j.eclinm.2021.100801
http://doi.org/10.1016/S2214-109X(21)00173-X
http://doi.org/10.1016/S0140-6736(21)00183-5
http://doi.org/10.1101/2021.12.14.21267791
http://doi.org/10.1186/s12939-020-01218-z
http://www.ncbi.nlm.nih.gov/pubmed/32586388
http://doi.org/10.1093/infdis/jiaa691
http://www.ncbi.nlm.nih.gov/pubmed/33119738
http://doi.org/10.1111/joim.13470
http://doi.org/10.1159/000509610


Sustainability 2022, 14, 14785 15 of 15

92. Shi, S.; Qin, M.; Shen, B.; Cai, Y.; Liu, T.; Yang, F.; Gong, W.; Liu, X.; Liang, J.; Zhao, Q.; et al. Association of Cardiac Injury With
Mortality in Hospitalized Patients With COVID-19 in Wuhan, China. JAMA Cardiol. 2020, 5, 802–810. [CrossRef]

93. Goyal, A.; Gupta, Y.; Kalaivani, M.; Praveen, P.A.; Ambekar, S.; Tandon, N. SARS-CoV-2 Seroprevalence in Individuals With Type
1 and Type 2 Diabetes Compared With Controls. Endocr. Pract. 2022, 28, 191–198. [CrossRef]

94. Pranata, R.; Henrina, J.; Raffaello, W.M.; Lawrensia, S.; Huang, I. Diabetes and COVID-19: The past, the present, and the future.
Metab.-Clin. Exp. 2021, 121, 154814. [CrossRef] [PubMed]

95. Huang, Y.; Lu, Y.; Huang, Y.-M.; Wang, M.; Ling, W.; Sui, Y.; Zhao, H.-L. Obesity in patients with COVID-19: A systematic review
and meta-analysis. Metabolism 2020, 113, 154378. [CrossRef] [PubMed]

96. Kwok, S.; Adam, S.; Ho, J.H.; Iqbal, Z.; Turkington, P.; Razvi, S.; Le Roux, C.W.; Soran, H.; Syed, A.A. Obesity: A critical risk
factor in the COVID-19 pandemic. Clin. Obes. 2020, 10, e12403. [CrossRef] [PubMed]

http://doi.org/10.1001/jamacardio.2020.0950
http://doi.org/10.1016/j.eprac.2021.12.009
http://doi.org/10.1016/j.metabol.2021.154814
http://www.ncbi.nlm.nih.gov/pubmed/34119537
http://doi.org/10.1016/j.metabol.2020.154378
http://www.ncbi.nlm.nih.gov/pubmed/33002478
http://doi.org/10.1111/cob.12403
http://www.ncbi.nlm.nih.gov/pubmed/32857454

	Introduction 
	Methodology 
	Study Design 
	Population and Samples 
	Procedures 
	Statistical Processing and Analysis 
	Ethics 

	Results 
	Discussion 
	SARS-CoV-2 Positivity 
	Factors Associated with SARS-CoV-2 Positivity 
	Limitations and Strengths 

	Conclusions 
	References

