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Abstract: Health care personnel constitutes the most vulnerable group of professionals, as they
are employed in a work context with higher exposure to SARS-CoV-2 infection. This study aims
to estimate the prevalence of SARS-CoV-2 infection in health personnel (n = 2858) of two health
departments in the Valencian community between March 2020 and April 2021, as well as the sociode-
mographic and work variables predicting higher infection prevalence in this group. A cross-sectional
descriptive study was performed on health workers from the health departments of Torrevieja and
Elche-Crevillente of the Valencian Community (Spain). After obtaining the samples, the cases were
identified through an active infection diagnostic test (AIDT). The analyzed variables were: sex, age
(18–34/35–49/>50 years), professional category, health care, risk service, and AIDT. A total of 2858
staff members were studied. Of them, 55.4% (1582) underwent an AIDT, with 9.7% (277) of positive
cases. Infection predominated in the age group of 18 to 34 years, 12.6% (OR = 1.98, 95% CI [1.26,
3.11]); nurses, 12.1% (OR = 1.5, 95% CI [1.00, 2.23]); and at-risk services, 11.4% (OR = 1.3, 95% CI
[1.06, 1.81]). A very low positivity rate was identified in the health personnel linked to the health
departments analyzed during the 14 months of the study period. Based on our results, prevention
strategies could focus more intensively on the most at-risk groups, specifically young nurses who
work in at-risk services, mainly in emergency and internal medicine.

Keywords: COVID-19; SARS-CoV-2; healthcare workers; active infection diagnostic test

1. Introduction

On 30 January 2020, the World Health Organization (WHO) declared the SARS-CoV-2
outbreak a public health emergency of international concern, reaching a pandemic status on
March 11 [1,2]. Its rapid community transmission led to the implementation of exceptional
measures by the health authorities to mitigate the consequences of infection and the
mortality rates in the population and health care systems worldwide [3].

Spain was one of the first European countries affected, after Italy. Community trans-
mission and the increase in SARS-CoV-2 cases led the Spanish government to decree the
confinement of the population from 14 March until 15 July 2020 [4]. Massive quarantine
measures were also implemented by countries such as India, France, Italy, New Zealand,
Poland, and the United Kingdom, among others. Overall, more than half of the world’s
population was under lockdown by early April 2020 [5,6].

Although the entire population is susceptible to contracting SARS-CoV-2 infection,
health personnel constitutes the most vulnerable group of professionals, as they are in
a work environment with higher exposure to the virus, mainly due to the health care
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provided to potentially contagious people in their practice, as well as the shortage of per-
sonal protective equipment (PPE), excessively long working hours due to staff shortages,
prolonged exposure to a large number of infected patients, inadequate training in preven-
tion, and the need for increased screening measures for infection control of asymptomatic
SARS-CoV-2 patients—reasons that exacerbated exposure at the beginning of the pandemic
and constituted a central problem [7–10]. In addition to the risks derived from the work
activity of health personnel, we must add the risks to the general population, such as
the potential contagion in the community’s social relationships and the coexistence with
relatives at home, among others [11–15].

Likewise, Spain became the country with the highest number of infected health
professionals in the world [15]. According to the data reported by the European Center
for Disease Control and Prevention in the first months of the pandemic, in April 2020,
20% of the population affected by SARS-CoV-2 in Spain belonged to the group of health
professionals, compared to 10% reported in Italy and 3.8% in China [15].

The latest report published by the “Red Nacional de Vigilancia Epidemiológica”
(RENAVE, National Epidemiological Surveillance Network), corresponding to the analysis
of the cases registered in health personnel from the beginning of the pandemic until
11 May 2020, indicated that, out of 250,273 confirmed cases, 16.4% (40,961) belonged to this
group [16].

At present, the total number of health workers infected with SARS-CoV-2 is unknown
due to the absence of epidemiological studies with global data [17]. This is because the main
published research on this group of workers focuses on the initial months of the pandemic,
between March and June 2020 [18–24]. This fact entails a significant limitation of the
available results in the current literature in this regard, taking into account the importance
of analyzing the evolution of the contagion in health workers over time, in order to analyze
the possible effectiveness of prevention and intervention implemented strategies. For this
reason, it would be interesting to have new investigations that analyze the infection data
in the group of Spanish health workers during a broader chronological window, which
allows obtaining a global vision of the behavior of the health context derived from the
pandemic [13].

A general perspective, in contrast to the trend of the existing literature, more focused
on the evaluation of the initial impact of the pandemic, which constitutes the first step
to determine whether the infection prevention and control programs (IPCP) established
in health centers have been effective in quantifying the impact on health personnel and
analyzing the clinical and epidemiological characteristics of the affected health workers [25].
Undoubtedly, this is essential for the proper functioning of health environments and to
guarantee the safety of this group of professionals. The adequate preparation and protection
of health professionals will result in greater control of the pandemic, which will have an
impact on the lower morbidity and mortality of the population [25]. In this regard, it is
extremely urgent to obtain information about several sociodemographic, personal, and
work characteristics, which could entail risk or protective factors for contagion in health
staff. This information, obtained from a broad temporal spectrum, could allow researchers
and clinicians to evaluate the effectiveness of the implemented prevention strategies in
Spain and focus on the most at-risk groups that have shown more contagion rates. The
results derived from these wider analyses could reveal very significant information to
deeply evaluate the efficacy of the developed strategies, especially in a higher risk context
such as Spain, as one of the countries with higher prevalences of the contagion in the group
of health workers. Moreover, the evaluation of the risk profile for the contagion of Spanish
health workers could add very useful information to the scientific literature, as it increases
the information for the most at risk health staff, to which prevention and intervention
measures should be applied the most urgently.

Taking into account that, to our knowledge, very few studies have analyzed this
issue over this long a time period in Spain, the main objective of this work is to estimate
the prevalence of SARS-CoV-2 in health personnel with employment links to two health
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departments, Torrevieja and Elche-Crevillente, in the Valencian community, in the period
between March 2020 and April 2021. On the other hand, another aim of the present
research is to analyze the sociodemographic and work variables that could be risk factors
for contagion in the evaluated population, in order to obtain a profile of the most at-risk
groups of health staff.

2. Materials and Methods
2.1. Study Design

A cross-sectional retrospective observational study was carried out to determine the
prevalence of SARS-CoV-2 in all of the health professionals of the health departments of
Torrevieja and Elche-Crevillente of the province of Alicante in the Valencian community,
according to sociodemographic and work environment variables during the period from 1
March 2020 to 30 April 2021 (14 months). These health departments are integrated into the
Spanish National Public Health System and provide health coverage to 320,000 in habitants
(170,000 Torrevieja and 150,000 Elche-Crevillente). Hence, the participants of the study
configure a representative sample of health workers enrolled in the national Spanish health
system.

For the sample, all health personnel with a contractual relationship in both health
departments were selected (n = 2858). Once the sample was obtained, the cases were
identified using the active infection diagnostic test (PDIA), through the results located in
the medical records.

2.2. Participants

Assuming that the number of health personnel who are part of the staff of the two
health departments was stable, the reference population for the calculation of the prevalence
of SARS-CoV-2 was the personnel employed as of 31 December 2020, and identified, out of
the total number, those who had a job relationship during the study period (n = 2858).

Workers hired by external companies, such as cleaning, maintenance, or restoration
personnel, were excluded from the study because they did not belong to the quota of
workers dependent on the basic unit of Occupational Health. The total number of health
personnel with employment links to the two health institutions were 2858 professionals.
The female sex predominates in both health departments, comprising 69.9% (n = 1988).
The mean age of the health workers was 38.9 ± 9.34 years (range 18–69 years). By age
group, the category between 35 and 49 years (n = 1451) predominated, comprising 50.8%
(p = 0.001) (Table 1).

Table 1. Demographic characteristics of health professionals in the Elche-Crevillente and Torrevieja
health departments.

n = 2858 %

Age, Mean (SD)
Minimum-maximum

38.99 ± 9.34
18–69

Sex
Male 860 30.1

Female 1988 69.9

Age group
18–34 1000 35.0
35–49 1451 50.8
>50 407 14.3

COVID-19 exposure service
No risk 1324 46.3

Risk 1534 53.7
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Table 1. Cont.

n = 2858 %

Emergency 294 19.2
Intensive care 197 12.8

Internal 307 20.0
Medicine primary care 736 48.0

Professional category
Doctors 739 25.9
Nurses 970 33.9

Other health personnel 642 22.5
Non-health staff 507 17.7

Department
Specialized 2122 74.2

Primary 736 25.8

AIDT *
Request 1582 55.4

No request 1276 44.6

AIDT result *
Positive 277 9.7

Temporal distribution result
March–June 2020 21 0.7

July–December 2020 126 4.4
January–April 2021 139 4.8

(*) AIDT. Active infection diagnostic test.

The largest groups of workers were the nursing and medical groups, comprising
33.9% (n = 970) and 25.9% (n = 739), respectively. Likewise, a large number of health
personnel were identified in the area of specialized care, comprising 74.2% (n = 2122,
p = 0.001) (Table 1).

Based on the variables of the exposed service with direct care of patients with COVID-
19 (risk vs. non-risk service), out of the total number of professionals under study, there
was a predominance (53.7%, n = 1534) of health workers with links to risk services. We
highlight the areas of primary care, with 48.0% (n = 736), internal medicine, 20.0% (n = 307),
and emergency, 19.2% (n = 294) (Table 1).

2.3. Variables
2.3.1. Active SARS-CoV-2 Infection

Data on the presence of active SARS-CoV-2 infection were obtained through the
AIDT, the polymerase chain reaction (PCR), and the antigen detection test; both tests were
contemplated in the early detection, surveillance, and control strategies of COVID-19 of the
Ministry of Health [22]. AIDTs were carried out on all health personnel with contractual
ties that met the criteria for possible contagion assessed by the Occupational Health Service
of the two health departments, during the period between 1 March 2020 and 30 April 2021.
Test results were recorded in the individual digital medical record.

2.3.2. Epidemiological Variables

The variables analyzed were categorized according to sex (male/female), age (18–
34/35–49/>50 years), professional category (doctors/nurses/other health personnel/non-
health personnel), care area (primary/specialized), AIDT (yes/no), AIDT result (positive,
negative), temporal distribution of the test and result (March–June 2020/July–December
2020/January–April 2021), exposed service with direct attention to patients with COVID-19
(risk [emergency, intensive medicine, internal medicine, primary care]/no risk [remaining
services]), and the cumulative incidence rate (IR) at 14 days.
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2.4. Procedure

Data collection was carried out retrospectively and all of the indicated variables were
retrieved from medical records of the health staff. The identification variables of active
infection by SARS-CoV-2 were facilitated by the Central Office of Corporate Information
(OCIC) of both health departments, providing the number and result of the PDIA of the
study population. These data were located in the digitized medical records of the target
population on 15 May 2021. The human resources departments provided the epidemio-
logical variables. Once the sample was obtained, the main researcher was responsible for
creating a data table, guaranteeing their coding and anonimization.

All the information and data about the patients or their participation in this study
were considered confidential and anonymous. For this purpose, a data collection notebook
was prepared whose access and treatment were reserved to the main researcher.

2.5. Ethical Considerations

The study contemplates the ethical principles for medical research established in the
current legislation and was evaluated and approved by the Ethics Committee of Research
with Medicines of the participating centers in an ordinary session held on 28 April 2021,
with the protocol code: COVIDSAN.

2.6. Statistical Analysis

A descriptive analysis was performed to determine the sociodemographic and pro-
fessional data of all the health professionals of the health departments of Torrevieja and
Elche-Crevillente of the province of Alicante, in the Valencian community

We estimated the prevalence of the proportion of participants who had a positive
result in AIDT.

The prevalence of SARS-CoV-2 infection was calculated with a 95% confidence interval
(CI) for the entire health personnel and each of the categories of the variables. The Chi-
square test was used to study the association between the presence of antibodies and each
of the variables. The odds ratio (OR) and adjusted odds ratios (ORa) were performed
using a logistic regression, and its 95% CI were calculated to study the magnitude of the
association. The level of statistical significance used was p < 0.05. The statistical program
SPSS, version 21.0, was used.

The cumulative 14-day incidence rate in health personnel in the two health depart-
ments per 100,000 inhabitants was calculated from the total number of workers in both
departments and the confirmed cases of SARS-Cov-2 infection.

3. Results
3.1. Prevalence of SARS-CoV-2 Infection in the Target Sample

Concerning testing, 55.4% (n = 1582) of the health personnel in both departments
underwent an AIDT during the study period. The prevalence of positive cases was 9.7%
(n = 277) of the population during the 14 months of the study (Table 1).

This study period encompasses three epidemic blocks or waves identified by the
health authorities, distributed between March–June 2020 (period 1); July–December 2020
(period 2); and January–April 2021 (period 3). Our study recorded a lower number of cases
in the first period, at 0.7% (n = 21), although similar results were achieved in periods 2 and
3, with 4.4% (n = 126) and 4.8% (n = 136) of positive cases, respectively (Table 1).

3.2. AIDT vs. SARS-CoV-2 in the Target Sample

In primary care health workers, 61.0% were tested (OR = 1.48, 95% CI [1.23, 1.79],
p < 0.001). Likewise, more tests were carried out on professionals assigned to the services
with the highest risk of contagion, at 58.5% (OR = 1.13, 95% CI [1.05, 1.21], p < 0.001). In
these services with higher exposure, there were more requests for tests in primary care,
at 61.0% (OR = 1.45, 95% CI [1.21, 1.75]) and internal medicine, at 60.3% (OR = 1.38, 95%
CI [1.07, 1.79], p < 0.001) (Table 2).
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Table 2. Requests for the diagnostic test of active infection (AIDT) for SARS-CoV-2 in the health
professionals of the Elche-Crevillente and Torrevieja health departments.

Evaluated
(n) 1582/2858

%
55.4

ORc
95% CI

ORa
95% CI

p *
Value

Sex
Male (n = 860) 453 52.7 Reference Reference 0.059

Female (n = 1988) 1129 56.8 1.16 [0.99–1.37] 1.15 [0.97–1.36]

Age group 0.389
18–34 (n = 1000) 563 56.3 1.21 [0.95–1.54] 1.17 [0.93–1.47]
35–49 (n = 1451) 806 55.5 1.18 [0.94–1.47] 1.13 [0.93–1.14]

>50 (n = 407) 213 52.3 Reference Reference

COVID-19 exposure service 0.001
No risk (n = 1324) 685 51.7 Reference Reference

Risk (n = 1534) 897 58.5 1.27 [0.99–1.65] 1.13 [1.05–1.21]

Emergency (n = 294) 170 57.8 1.30 [1.01–1.69] 1.28 [0.99–1.65]

0.001
Intensive medicine (n = 197) 93 47.2 0.83 [0.61–1.12] 0.81 [0.59–1.09]
Internal medicine (n = 307) 185 60.3 1.41 [1.09–1.82] 1.38 [1.07–1.79]

Primary care (n = 736) 449 61.0 1.46 [1.21–1.76] 1.45 [1.21–1.75]

Professional category
Doctors (n = 739) 419 56.7 1.24 [0.98–1.55] 1.25 [0.99–1.57]

0.088
Nurses (n = 970) 557 57.4 1.32 [1.06–1.64] 1.29 [1.04–1.60]

Other health personnel (n = 642) 347 54.0 1.19 [0.94–1.52] 1.12 [0.89–1.52]
Non-health personnel (n = 507) 259 51.1 Reference Reference

Department
Specialized (n = 2122) 1133 53.4 Reference Reference

0.001Primary (n = 736) 449 61.0 1.36 [1.15–1.62] 1.48 [1.23–1.79]

(*) p-value for Chi-square test. p < 0.05, cut-off point of statistical significance. ORc, crude odds ratios; CI
confidence interval. ORa, adjusted odds ratios for all other variables in the table.

According to the professional category, a higher number of AIDTs was recorded in
nurses, with 57.4% (OR = 1.29, 95% CI [1.04, 1.60]), and doctors, with 56.7% (OR = 1.25, 95%
CI [0.99, 1.57]) (Table 2).

3.3. Confirmed Cases of SARS-CoV-2 Infection in the Target Sample

Of the health personnel with a positive diagnostic test (n = 277), there was hardly any
difference in the sex category, at 9.8% and 9.7%, of all the men and women, respectively.
Higher positivity was recorded in the age group of 18 to 34 years, at 12.6% (OR = 1.94, 95%
CI [1.22, 3.07]) (Table 3).

Regarding the professional category, the nursing group predominated, showing the
highest records of contagion, at 12.1% (OR = 1.34, 95% CI [0.88, 2.41]), and also the category
of other health personnel, at 11.1% (OR = 1.32, 95% CI [0.83, 2.08], p < 0.001) (Table 3).
Although the specialized care personnel registered a lower number of AIDTs, this group
had a higher positivity, at 10.1%, compared to 8.6% of primary care professionals (p = 0.022).

Likewise, the risk services recorded the highest rates of positive cases, at 11.4%
(OR = 1.23, 95% CI [1.02, 1.79], p < 0.001). Among them, we highlight the workers of
internal medicine, at 16.3% (OR = 1.82, 95% CI [1.22, 2.70]) and emergency, at 13.9%
(OR = 1.78, 95% CI [1.11, 2.70], p < 0.001) (Table 3).
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Table 3. Confirmed cases of SARS-CoV-2 infection in the health professionals of the Elche-Crevillente
and Torrevieja health departments.

Positive Cases
(n) 277/2858

%
9.7

ORc
95% CI

ORa
95% CI

p *
Value

Sex 0.269
Male (n = 860) 84 9.8 Reference Reference

Female (n = 1988) 193 9.7 0.90 [0.68–1.20] 0.89 [0.67–1.18]

Age group
18–34 (n = 1000) 126 12.6 1.98 [1.26–3.11] 1.94 [1.22–3.07]

0.00135–49 (n = 1451) 124 8.5 1.25 [0.80–1.95] 1.22 [0.77–1.91]
>50 (n = 407) 27 6.6 Reference Reference

COVID-19 exposure service 0.010
No risk (n = 1324) 102 7.7 Reference Reference

Risk (n = 1534) 175 11.4 1.38 [1.06–1.81] 1.23 [1.02–1.79]

Emergency (n = 294) 41 13.9 1.81 [1.20–2.73] 1.78 [1.11–2.70]

0.001
Intensive medicine (n = 197) 21 10.7 1.66 [0.98–2.83] 1.52 [0.82–2.41]
Internal medicine (n = 307) 50 16.3 2.11 [1.43–3.11] 1.82 [1.22–2.70]

Primary care (n = 736) 63 8.6 0.93 [0.66–1.31] 0.85 [0.58–1.23]

Professional category 0.001
Doctors (n = 739) 50 6.8 0.76 [0.48–1.20] 0.77 [0.48–1.22]
Nurses (n = 970) 117 12.1 1.50 [1.00–2.23] 1.34 [0.88–2.03]

Other health personnel (n = 642) 71 11.1 1.45 [0.94–2.22] 1.32 [0.83–2.08]
Non-health personnel (n = 507) 39 7.7 Reference Reference

Department 0.021
Specialized (n = 2122) 214 10.1 Reference Reference

Primary (n = 736) 63 8.6 0.70 [0.51–095] 0.69 [0.51–0.94]

(*) p-value for Chi-square test. p < 0.05, cut-off point of statistical significance. ORc, crude odds ratios; CI
confidence interval. ORa, adjusted odds ratios for all other variables in the table.

3.4. Distribution of Confirmed Cases of SARS-CoV-2 Infection in the Target Sample in
Chronological Periods

The percentage of COVID-19 infection among health personnel was variable depend-
ing on the periods analyzed in the sex variable. There was little difference in period 1, with
women predominating (4.7%) in period 2, and men (5.7%) in period 3 (Table 4).

Health workers linked to the Emergency Department presented higher levels of
contagion in period 1, between March and June 2020 (1.7%), compared to Internal Medicine
health personnel, who predominated in the rest of the periods, with 5.7% in period 2 and
6.0% in period 3 (Table 4).

The professional group of nursing and the non-health personnel obtained the highest
records of positive cases in the first and last study periods, at 0.9% and 6.0%, and 0.8%
and 5.3%, respectively. The other health personnel category presented the highest rates of
infection during the second period, at 5.8%, followed by the nursing group, at 5.7% (Table 4).

Considering the cumulative incidence rate of reported positive cases, expressed at
14 days and per 100,000 inhabitants, the highest peak was registered in the second week of
2021, corresponding to the period between 10 and 16 January 2021, with an incidence of
3114 cases per 100,000 inhabitants (14 January 2021) in the two health departments, with a
cumulative incidence similar to the number of AIDT tests requested (Figure 1).
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Table 4. Distribution of confirmed cases of SARS-CoV-2 infection in the healthcare professionals,
according to epidemic waves.

March–June 2020 July–December 2020 January–April 2021

Positive
n = 21/2858

%
(0.7)

p *
Value

Positive
n = 126/2858

%
(4.4)

p *
Value

Positive
n = 139/2858

%
(4.8)

p *
Value

Sex 0.172
Male (n = 860) 7 0.8

0.672
32 3.7

0.665
49 5.7

Female (n = 1988) 14 0.7 94 4.7 90 4.5

Age group 0.296
18–34 (n = 1000) 10 1.0

0.016
64 6.4

0.005
57 5.7

35–49 (n = 1451) 8 0.6 50 3.4 69 4.8
>50 (n = 407) 3 0.7 12 2.9 13 3.2

COVID-19 exposure service 0.921
No risk (n = 1324) 9 0.7

0.978
35 2.6 0.001 59 4.5

Risk (n = 1534) 12 0.8 91 5.9 80 5.2

Emergency (n = 294) 5 1.7

0.675

20 6.8

0.001

19 6.5

0.110
Intensive medicine (n = 197) - - 8 4.1 13 6.6
Internal medicine (n = 307) 1 0.3 30 9.8 22 7.2

Primary care (n = 736) 6 0.8 33 4.5 26 3.5

Professional category 0.096
Doctors (n = 739) 5 0.7

0.078

25 3.4

0.001

22 3.0
Nurses (n = 970) 9 0.9 55 5.7 58 6.0

Other health personnel (n = 642) 3 0.5 37 5.8 32 5.0
Non-health personnel (n = 507) 4 0.8 9 1.8 27 5.3

Department 0.029
Specialized (n = 2122) 15 0.7

0.990
93 4.4

0.001
113 5.3

Primary (n = 736) 6 0.8 33 4.5 26 3.5

(*) p-value for Chi-square test. p < 0.05, cut-off point of statistical significance.
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4. Discussion

The present study aimed to estimate the SARS-CoV-2 infection in health personnel
from two health departments, Torrevieja and Elche-Crevillente, in the Valencian commu-
nity, Spain. Furthermore, this study aimed to identify the sociodemgraphic and work
characteristics of health staff that could be risk factors for contagion.

Regarding the infection prevalence, the main finding of the study is that a very low
positivity rate (n = 2858) was identified in the health personnel linked to the target health
departments, at 9.7% during the 14 months of the study period. The record of positive
cases was 0.7% between March and June 2020, 4.4% from July to December 2020, and
4.8% between January and April 2021, which is an increase in the number of infections
similar to those reported in investigations carried out in Italy [26] and Switzerland [27].
This trend suggests that the early implementation of strict public health control measures
and the demanding lockdown during the first wave were more effective in controlling the
spread of SARS-CoV-2, compared to their relaxation after the summer months during the
second wave [26].

These results are significantly lower than those presented in recent publications, in
particular, those related to the beginning of the pandemic (Period 1), such as the studies
carried out in health centers in the United States, with a higher positivity, ranging from
7.6% (Nashville, Tennessee) to 33.0% (New York) [28,29]; in the United Kingdom, with
a range of 14.0% to 31.6% [18,30,31]; 21.2% in Oman [7]; 12.0% in Italy [5]; 4.1% in the
Netherlands [22]; and 2.6% in Saudi Arabia [32].

Likewise, for this chronological period, several recent national publications, such as
the studies carried out in health centers in Madrid, present levels of positive cases that
ranged between 11.0% and 31.6% [20,23,32,33]. In Barcelona, a prevalence of 11.6% and
16.4 [14,21] was estimated. In Alicante, in the reference health department, a rate of 6.6%
was reported [4].

Case investigation and the implementation of AIDTs are essential to identify the
impact and development of the COVID-19 pandemic in the general population and, in
particular, in health workers. In this case, the results allow the analyzing of the exposure
of health workers to the virus during the health crisis, as well as evaluate the efficiency of
the established safety protocols. Thus, the results presented in this research are especially
relevant when analyzing the data of the infection during a broad chronological window,
which includes from March 2020 to April 2021 (fourteen months), in which up to three
differentiated “waves” or epidemic peaks are identified. This provides a global vision of
the behavior of the pandemic in the face of the trend of the existing literature, which is
more focused on the analysis of the first wave of COVID-19 [16].

These results show the importance of enhancing and updating active infection de-
tection strategies among health personnel, in order to ensure their protection [33]. This
group has proven to be the cornerstone for the control of the disease, as well as for the
sustainability of the health system.

With respect to the risk factor for contagion, despite a higher rate of requests for
screening in women, sex was not a significant factor, with a similar percentage of positivity
in both sexes. However, when analyzing the distribution of positive cases during the three
study periods, some variability was observed in their impact, which was higher in men
between January and April 2021, coinciding with the existing literature [21,24,32–34] that
states that men registered a greater impact than women. The cause could be related to the
protection that women have due to X-linked immunity mechanisms, different levels of
sex hormones, and levels of expression of the angiotensin II converting enzyme receptors,
which is one of the gateways of the virus into the cell [35,36].

When examining the distribution by age group, our study found statistically significant
differences among health personnel affected by COVID-19, with higher rates recorded
in the group of people less than 34 years of age. These data are consistent with those
obtained in similar studies carried out in Italy [37], China [38], and at the national level,
those reported by a health department of the same province of Alicante [4]. These results
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suggest the possibility of associating age with the risks derived from less work experience,
as well as the possibility of exposure environments other than health care [4].

The nursing professional category presented a higher prevalence of infection by
SARS-CoV-2, which is consistent with previous studies conducted in Sweden [39]. These
data contrast with different national and international studies, where the highest rates of
contagion occurred among doctors [4,8,34]. However, when comparing the professional
category during the different study periods, the rates of the personnel categorized as other
health personnel and those of the non-health personnel are significant. These professional
bodies, a priori, do not constitute the groups with the highest exposure to contagion and
risk of transmission of the virus.

These results suggest the existence of environments of exposure to contagion other
than the health centers of the two target health departments. Moreover, these data show,
firstly, the effectiveness of the early implementation of the infection prevention and control
programs taken in both departments, such as social distancing measures, promotion of
teleworking, supervision of the adequacy of personal protective equipment, respiratory
hygiene measures both for the patients treated and the health personnel, and monitoring
and declaring cases to minimize the contact and exposure of health personnel. Secondly,
they also show the importance of leadership of the management teams during a pandemic
and the constant communication between all the agents involved (board of directors,
the crisis team, senior managers, middle managers, professionals and technicians, health
authorities, legal representatives of the workers, and coordination with external companies).
Lastly, they stress the significance of the teamwork spirit, the continuous monitoring of the
pandemic crisis, the involvement, commitment, and social discipline of the health personnel
in the fulfillment of the measures adopted to avoid contagion in the work environment,
and the advantages of the group synergies.

Considering the cumulative incidence rate of reported positive cases, expressed at
14 days and per 100,000 inhabitants, we observed that the study period reflects a behavior
similar to that reported both nationally and regionally since the beginning of the pan-
demic in the RENAVE [40]. The highest peak was registered in the second week of 2021,
corresponding to the period from January 10 to 16, with an incidence of 3114 cases per
100,000 inhabitants (14 January 2021) in both health departments.

This was the period with highest number of infections among the health personnel
studied, which was coincident with the approval and implementation of the COVID-19
vaccine in Europe, which is the measure that has been reported as the most effective
preventive factor against the illness. This preventive method was the overall result of
the collective efforts of the scientific and medical communities in conjunction with the
government institutions, which made it possible to develop several effective vaccines in
record time [41].

At the end of 2020, the Spanish Ministry of Health approved the strategic immunization
plan, which was aimed at achieving collective immunity, prioritizing vaccination among
health and teaching personnel, police forces, and the elderly and vulnerable people [42]. In
the case of both health departments studied, the implementation of vaccination within the
preventive actions was incorporated in January and February. In the following weeks, a
sharp decrease in the notifications of positive cases was observed, endorsing the effective-
ness of the vaccine against COVID-19.

This represents an impact on the decrease of infections, highlighting the importance of
publishing scientific studies on vaccine coverage and effectiveness; besides identifying the
level of knowledge, sources of information and acceptance of the COVID-19 vaccine, as cru-
cial instruments in order to develop effective prevention and communication strategies [43].
Hence, among the control strategies, vaccine acceptance could be one of the most effective.
For that reason, information campaigns and strategies oriented to enhance vaccination,
especially in health workers and undergraduate students attending healthcare courses, are
extremely important, as shown by a recent study [43].
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Although our study represents a significant advance in the comprehension of the
COVID-19 pandemic consequences in health staff, some limitations should be considered.
First, possible selection bias must be taken into account, mainly regarding the exclusion
of personnel hired by external companies, whose activity is carried out in the health
environment of the two health departments. Another possible limitation is the under-
diagnosis of our health personnel, who had been tested with the AIDT in other health
departments. We also consider the absence of identification through an analysis of the
effects, symptoms, and severity of the infection in the target population as a limitation.

We note that one of the strengths of our study lies in the sample size, which included all
health personnel with contractual ties from the two health departments. Another notable
strength is the extensive study period analyzed. This allows us to have both a global
perspective of the COVID-19 pandemic and its impact during its different periods.

5. Conclusions

The global impact of the COVID-19 pandemic on health personnel in the two health
departments is much lower than that reported in other health institutions, both national and
international. These results highlight the effectiveness of infection prevention and control
programs implemented early in both departments. Likewise, the importance of preventive
measures and awareness-raising actions is evident in order to avoid the contagion of the
most critical professional group in the management of the pandemic.

A higher prevalence of SARS-CoV-2 infection was identified in the professional cate-
gory of nursing and in the age group under 34 years. These results suggest the possibility of
associating age with the risks derived from less work experience, as well as the possibility
of exposure environments other than health care. For this reason, we consider it essential
to strengthen the visibility of epidemiological surveillance strategies, results, data, and
methods among different health professionals.

These professionals constitute a group with a high risk of exposure to the disease
during their daily practice. Their protection will help to reduce the transmission of the
virus to the most vulnerable population, as well as guarantee the necessary personnel for
the efficiency and operability of the health system.

Author Contributions: Conceptualization, K.R.d.L.R., J.L.D.-T., N.R.-R., N.A.-B. and R.F.-C.; method-
ology, K.R.d.L.R., J.L.D.-T., N.R.-R. and N.A.-B.; formal analysis, K.R.d.L.R., J.L.D.-T. and N.R.-R.;
writing—original draft preparation, K.R.d.L.R.; writing—review and editing, K.R.d.L.R., J.L.D.-T.,
N.R.-R., N.A.-B. and V.G.-R.; supervision, R.F.-C. All authors have read and agreed to the published
version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Ethics Committee of the hospitals of Torrevieja and
Elche-Vinalopó.

Informed Consent Statement: Not applicable.

Data Availability Statement: Informed consent was obtained from all subjects involved in the study.
Written informed consent has been obtained from the participant(s) in order to publish this paper.

Acknowledgments: We thank the Central Office of Corporate Information (OCIC) of the Torrevieja
and Elche-Crevillente health departments for managing the information during the study period.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Centro de Coordinación de Alertas y Emergencias Sanitarias. Valoración de la Declaración del Brote de Nuevo Coranavirus

2019 (n-CoV) una Emergencia de Salud Pública de Importancia Internacional (ESPII). Dirección General de Salud Pública,
Calidad e Innovación. MSSI, 31 January 2020. Available online: https://www.mscbs.gob.es/profesionales/saludPublica/ccayes/
alertasActual/nCov/documentos/Valoracion_declaracion_emergencia_OMS_2019_nCoV.pdf (accessed on 15 January 2021).

https://www.mscbs.gob.es/profesionales/saludPublica/ccayes/alertasActual/nCov/documentos/Valoracion_declaracion_emergencia_OMS_2019_nCoV.pdf
https://www.mscbs.gob.es/profesionales/saludPublica/ccayes/alertasActual/nCov/documentos/Valoracion_declaracion_emergencia_OMS_2019_nCoV.pdf


Int. J. Environ. Res. Public Health 2022, 19, 66 12 of 13

2. Moreno-Borraz, L.A.; Gimenez-López, M.; Carrera-Lasfuentes, P.; González-Pérez, E.; Ortíz-Domingo, C.; Bonafonte-Marteles, J.L.;
Vicente-Gaspar, C.; Amorós de la Nieta, F.; Sastre-Heres, A.; García-Forcada, A.L.; et al. Prevalencia de infección por coronavirus
SARS-CoV-2 en pacientes y profesionales de un hospital de media y larga estancia en España. Rev. Esp. Geriotr. Gerontol. 2020, 56,
75–80. [CrossRef]

3. Meintrup, D.; Nowak-Machen, M.; Borgmann, S. Nine months of COVID-19 Pandemic in Europe: A Comparative Time Series
Analysis of Cases and Fatalities in 35 Countries. Int. J. Environ. Res. Public Health 2021, 18, 6680. [CrossRef]

4. Gras-Valentí, P.; Chico-Sánchez, P.; Algado-Selles, N.; Gimeno-Gascón, M.A.; Mora-Muriel, J.G.; Jimenez-Sepulveda, N.J.;
Gómez-Sotero, I.L.; Montiel-Higuero, I.; Sánchez-Paya, J.; Rodríguez-Díaz, J.C.; et al. Estudio de sero-epidemiología de la
infección por SARS-CoV-2 en profesionales sanitarios de un departamento sanitario. Enferm. Infecc. Microbiol. Clin. 2020, 39,
319–325. [CrossRef] [PubMed]

5. Nioi, M.; Napoli, P.E.; Lobina, J.; Fossarello, M.; d’Aloja, E. COVID-19 and Italian healthcare workers from the initial sacrifice to
the mRNA vaccine: Pandemic chrono-history, epidemiological data, ethical dilemmas, and future challenges. Front. Public Health
2021, 8, 591900. [CrossRef] [PubMed]

6. Napoli, P.E.; Nioi, M.; Fossarello, M. The “quarantine dry eye”: The lockdown for coronavirus disease 2019 and its implications
for ocular surface health. Risk Manag. Healthc. Policy 2021, 14, 1629–1636. [CrossRef] [PubMed]

7. Wang, J.; Zhou, M.; Liu, F. Reason for healthcare workers becoming infected with novel coronavirus disease 2019 (COVID-19) in
China. J. Hosp. Infect. 2020, 105, 100–101. [CrossRef] [PubMed]

8. Al Maskari, Z.; Al Blushi, A.; Khamis, F.; Al Tai, A.; Al Salmi, I.; Al Harthi, H.; Al Saadi, M.; Al Mughairy, A.; Gutierrez, R.;
Al Blushi, Z. Characteristics of healthcare workers infected with COVID-19: A cross-sectional observational study. Int. J. Infect.
Dis. 2021, 102, 32–36. [CrossRef] [PubMed]

9. Arenas, M.D.; Villar, J.; González, C.; Cao, H.; Collado, S.; Barbosa, F.; Crespo, M.; Horcajada, J.P.; Pascual, J. Protección de los
profesionales sanitarios en nefrología ante la pandemia por COVID-19. Nefrología 2020, 40, 395–402. [CrossRef]

10. Cioffi, A.; Rinaldi, R. COVID-19 and medical liability: A delicate balance. Med.-Leg. J. 2020, 88, 187–188. [CrossRef]
11. European Centre for Disease Prevention and Control. Infection Prevention and Control for COVID-19 in Healthcare Settings—Sixth

Update. 9 February 2021; ECDC: Stockholm, Sweden, 2020; Available online: https://www.ecdc.europa.eu/sites/default/files/
documents/Infection-prevention-and-control-in-healthcare-settings-COVID-19_6th_update_9_Feb_2021.pdf (accessed on 15
June 2021).

12. Dacosta-Urbieta, A.; Rivero-Calle, I.; Pardo-Seco, J.; Redondo-Collazo, L.; Salas, A.; Gómez-Rial, J.; Martinon-Torres, F. Seropreva-
lence of SARS-CoV-2 Among Pediatric Healthcare Workers in Spain. Front. Pediatr. 2020, 8, 547. [CrossRef]

13. Actualización de la Situación del Centro Europeo para la Prevención y el Control de Enfermedades COVID-19 en Todo el Mundo.
Available online: https://www.ecdc.europa.eu/en (accessed on 12 January 2021).

14. Trullàs, J.C.; Vilardell, I.; Blasco, M.; Heredia, J. COVID-19 in health workers from the Olot Regional Hospital (Girona). Rev. Clin.
Esp. 2020, 220, 529–531. [CrossRef]

15. Ministerio de Sanidad. Informe Sobre la Situación de COVID-19 en Personal Sanitario en España a 21 de Mayo de 2020.
Equipo COVID-19. RENAVE. CNE. CNM (ISCIII). 2020. Available online: https://www.isciii.es/QueHacemos/Servicios/
VigilanciaSaludPublicaRENAVE/EnfermedadesTransmisibles/Documents/INFORMES/Informes%20COVID-19/COVID-19
%20en%20Espa%C3%B1a.%20Situaci%C3%B3n%20en%20Sanitarios%20a%2021%20de%20mayo%20de%202020.pdf (accessed
on 16 June 2021).

16. Pruc, M.; Golik, D.; Szarpk Adam ISmereka, J. COVID-19 in healthcare workers. Am. J. Emerg. Med. 2021, 39, 236. [CrossRef]
[PubMed]

17. Galanis, P.; Vraka, I.; Fragkou, D.; Bilali, A.; Kaitelidou, D. Seroprevalence of SARS-CoV-2 antibodies and associated factors in
healthcare workers: A systematic review and meta-analysis. J. Hosp. Infect. 2021, 108, 120–134. [CrossRef]

18. Keeley, A.J.; Evans, C.; Colton, H.; Ankcorn, M.; Cope, A.; Bennett, T.; Giri, P.; de Silva, T.I.; Raza, M. Roll-out of SARS-CoV-2
testing for healthcare workers at a large NHS Foundation Trust in the United Kingdom, March 2020. Eurosurveillance 2020, 25,
2000433. [CrossRef] [PubMed]

19. Wee, L.E.; Sim, X.Y.J.; Conceicao, E.P.; Aung, M.K.; Goh, J.Q.; Yeo, D.W.T.; Gan, W.H.; Chua, Y.Y.; Wijaya, L.; Tan, T.T.; et al.
Containment of COVID-19 cases among healthcare workers: The role of surveillance, early detection, and outbreak management.
Infect. Control Hosp. Epidemiol. 2020, 41, 765–771. [CrossRef] [PubMed]

20. Folgueira, M.D.; Muñoz-Ruiperez, C.; Alonso-López, M.A.; Delgado, R. SARS-CoV-2 infection in Health Care Workers in a large
public hospital in Madrid, Spain, during March 2020. medRxiv 2020. [CrossRef]

21. Garcia-Basteiro, A.L.; Moncunill, G.; Tortajada, M.; Vidal, M.; Guinovart, C.; Jiménez, A.; Santano, R.; Sanz, S.; Méndez, S.;
Llupià, A.; et al. Seroprevalence of antibodies against SARS-CoV-2 among health care workers in a large Spanish reference
hospital. Nat. Commun. 2020, 11, 3500. [CrossRef]

22. Reusken, C.B.; Buiting, A.; Bleeker-Rovers, C.; Diederen, B.; Hooiveld, M.; Friesema, I.; Koopmans, M.; Kortbeek, T.; Lutgens, S.P.;
Meijer, A.; et al. Rapid assessment of regional SARS-CoV-2 community transmission through a convenience sample of healthcare
workers, the Netherlands, march 2020. Eurosurveillance 2020, 25, 2000334. [CrossRef] [PubMed]

23. Suarez-Gracía, I.; Martínez de Aramayona-López, M.J.; Sáez-Vicente, A.; Lobo-Abascal, P. SARS-CoV-s infection among healthcare
workers in a hospital in Madrid, Spain. J. Hosp. Infect. 2020, 106, 357–363. [CrossRef] [PubMed]

http://doi.org/10.1016/j.regg.2020.10.005
http://doi.org/10.3390/ijerph18126680
http://doi.org/10.1016/j.eimc.2020.09.015
http://www.ncbi.nlm.nih.gov/pubmed/34629599
http://doi.org/10.3389/fpubh.2020.591900
http://www.ncbi.nlm.nih.gov/pubmed/33553091
http://doi.org/10.2147/RMHP.S277067
http://www.ncbi.nlm.nih.gov/pubmed/33907480
http://doi.org/10.1016/j.jhin.2020.03.002
http://www.ncbi.nlm.nih.gov/pubmed/32147406
http://doi.org/10.1016/j.ijid.2020.10.009
http://www.ncbi.nlm.nih.gov/pubmed/33039607
http://doi.org/10.1016/j.nefro.2020.06.001
http://doi.org/10.1177/0025817220935879
https://www.ecdc.europa.eu/sites/default/files/documents/Infection-prevention-and-control-in-healthcare-settings-COVID-19_6th_update_9_Feb_2021.pdf
https://www.ecdc.europa.eu/sites/default/files/documents/Infection-prevention-and-control-in-healthcare-settings-COVID-19_6th_update_9_Feb_2021.pdf
http://doi.org/10.3389/fped.2020.00547
https://www.ecdc.europa.eu/en
http://doi.org/10.1016/j.rce.2020.07.002
https://www.isciii.es/QueHacemos/Servicios/VigilanciaSaludPublicaRENAVE/EnfermedadesTransmisibles/Documents/INFORMES/Informes%20COVID-19/COVID-19%20en%20Espa%C3%B1a.%20Situaci%C3%B3n%20en%20Sanitarios%20a%2021%20de%20mayo%20de%202020.pdf
https://www.isciii.es/QueHacemos/Servicios/VigilanciaSaludPublicaRENAVE/EnfermedadesTransmisibles/Documents/INFORMES/Informes%20COVID-19/COVID-19%20en%20Espa%C3%B1a.%20Situaci%C3%B3n%20en%20Sanitarios%20a%2021%20de%20mayo%20de%202020.pdf
https://www.isciii.es/QueHacemos/Servicios/VigilanciaSaludPublicaRENAVE/EnfermedadesTransmisibles/Documents/INFORMES/Informes%20COVID-19/COVID-19%20en%20Espa%C3%B1a.%20Situaci%C3%B3n%20en%20Sanitarios%20a%2021%20de%20mayo%20de%202020.pdf
http://doi.org/10.1016/j.ajem.2020.05.017
http://www.ncbi.nlm.nih.gov/pubmed/32414525
http://doi.org/10.1016/j.jhin.2020.11.008
http://doi.org/10.2807/1560-7917.ES.2020.25.14.2000433
http://www.ncbi.nlm.nih.gov/pubmed/32290904
http://doi.org/10.1017/ice.2020.219
http://www.ncbi.nlm.nih.gov/pubmed/32391746
http://doi.org/10.1101/2020.04.07.20055723
http://doi.org/10.1038/s41467-020-17318-x
http://doi.org/10.2807/1560-7917.ES.2020.25.12.2000334
http://www.ncbi.nlm.nih.gov/pubmed/32234115
http://doi.org/10.1016/j.jhin.2020.07.020
http://www.ncbi.nlm.nih.gov/pubmed/32702465


Int. J. Environ. Res. Public Health 2022, 19, 66 13 of 13

24. García-Sierra, R.M.; Badia-Perich, E.; Manresa-Dominguez, J.M.; Moreno-Millán, N.; Sabaté-Cintas, V.; Romero-Martínez, M.;
Moreno-Gabriel, E.; Pera, G.; Seda-Gambau, G.; Montellá-Jorana, N.; et al. Estudio descriptivo de los trabajadores de servicios
sanitarios de una dirección de Atención Primaria confinados por COVID-19. Rev. Esp. Salud Pública 2020, 94, e1–e11.

25. Ministerio de Sanidad. Estrategia de Detección Precoz, Vigilancia y Control de COVID-19. 2021. Available online:
https://www.mscbs.gob.es/profesionales/saludPublica/ccayes/alertasActual/nCov/documentos/COVID19_Estrategia_
vigilancia_y_control_e_indicadores.pdf (accessed on 16 August 2021).

26. Napolitano, F.; Di Giuseppe, G.; Montemurro, M.V.; Molinari, A.M.; Donnarumma, G.; Arnese, A.; Pavia, M.; Angelillo, I.F.
Seroprevalence of SARS-CoV-2 Antibodies in adults and healthcare workers in southern Italy. Int. J. Environ. Res. Public Health
2021, 18, 4761. [CrossRef] [PubMed]

27. Stringhini, S.; Wisniak, A.; Piumatti, G.; Azman, A.S.; Lauer, S.A.; Baysson, H.; De Ridder, D.; Petrovic, D.; Schrempft, S.;
Marcus, K.; et al. Seroprevalence of anti-SARS-CoV-2 IgG antibodies in Geneva, Switzerland (SEROCoV-POP): A population-
based study. Lancet 2020, 396, 313–319. [CrossRef]

28. Stubblefield, W.B.; Talbot, H.K.; Feldstein, L.R.; Tenforde, M.W.; Rasheed, M.A.; Mills, L.; Lester, S.N.; Freeman, B.; Thornbug, N.;
Jones, I.D.; et al. Seroprevalence of SARS-CoV-2 Among Frontline Healthcare Personnel During the First Month of Caring for
Patients With COVID-19—Nashville, Tennessee. Clin. Infect. Dis. 2021, 72, 1645–1648. [CrossRef] [PubMed]

29. Mansour, M.; Leven, E.; Muellers, K.; Stone, K.; Rao-Mendu, D.; Wajnberg, A. Prevalence of SARS-CoV-2 Antibodies Among
Healthcare Workers at a Tertiary Academic Hospital in New York City. J. Gen. Intern. Med. 2020, 35, 2485–2486. [CrossRef]

30. Hunter, E.; Price, D.A.; Murphy, E.; van der Loeff, I.S.; Baker, K.F.; Lendrem, D.; Lendrem, C.; Schmid, M.L.; Pareja-Cebrian, L.;
Welch, A.; et al. First experience of COVID-19 screening of health-care workers in England. Lancet 2020, 395, e77–e78. [CrossRef]

31. Grant, J.J.; Wilmore, S.M.; McCann, N.S.; Donnelly, O.; Lai, R.W.; Kinsella, M.J.; Rochford, H.; Patel, T.; Kelsey, M.C.; Andrews, J.A.
Seroprevalence of SARS-CoV-2 antibodies in healthcare workers at a London NHS Trust. Infec. Control Hosp. Epidemiol. 2021, 42,
212–214. [CrossRef]

32. Alserehi, H.A.; Alqunaibet, A.M.; Al-Tawfiq, J.A.; Alharbi, N.K.; Alshukairi, A.N.; Alanazi, K.H.; Bin-Saleh, G.M.; Alshehri, A.M.;
Almasoud, A.; Hashem, A.M.; et al. Seroprevalence of SARS-CoV-2 (COVID-19) among healthcare workers in Saudi Arabia:
Comparing case and control hospitals. Diag. Microbiol. Infect. Dis. 2021, 99, 115273. [CrossRef]

33. Galán, I.; Velasco, M.; Casas, M.L.; Goyanes, M.J.; Rodríguez-Caravaca, G.; Losa, J.E.; Noguera, C.; Castilla, V. SARS-CoV-2
Seroprevalence Among All Workers in a Teaching Hospital in Spain: Unmasking The Risk. medRxiv 2020. [CrossRef]

34. Garralda-Fernandez, J.; Molero-Vilches, I.; Bermejo-Rodríguez, A.; Cano-Torres, I.; Colino-Romay, E.I.; García-Arata, I.; Jaqueti-
Aroca, J.; Lillo-Rodríguez, R.; López-Lacomba, D.; Mazón-Cuadrado, L.; et al. Impact of SARS-CoV-2 pandemic among health
care workers in a secondary teaching hospital in Spain. PLoS ONE 2021, 16, e0245001. [CrossRef]

35. Conti, P.; Younes, A. Coronavirus COV-19/SARS-CoV-2 affects women less than men: Clinical response to viral infection. J. Biol.
Regul. Homeost. Agents 2020, 34, 339–343. [CrossRef]

36. Elgendy, I.; Pepine, C.J. Why are women better protected from COVID-19: Clues for men? Sex and COVID-19. Int. J. Cardiol. 2020,
315, 105–106. [CrossRef] [PubMed]

37. Lahner, E.; Dilaghi, E.; Prestigiacomo, C.; Alessio, G.; Marcellini, L.; Simmaco, M.; Santino, L.; Battista-Orsi, G.; Anibaldi, P.;
Marcolongo, A.; et al. Prevalence of SARS-Cov-2 infection in Healht Workers (HWs) and diagnostic test performance: The
experience of a Teaching Hospital in Central Italy. Int. J. Environ. Res. Public Health 2020, 17, 4417. [CrossRef]

38. Lai, X.; Wang, M.; Qin, C.; Tan, L.; Ran, L.; Chen, D.; Zhang, H.; Shang, K.; Xia, C.; Wang, S.; et al. Coronavirus Disease 2019
(COVID-2019) Infection Among Health Care Workers and Implications for Prevention Measures in a Tertiary Hospital in Wuhan,
China. JAMA Netw. Open 2020, 3, e209666. [CrossRef] [PubMed]

39. Rudberg, A.S.; Havervall, S.; Månberg, A.; Jernbom Falk, A.; Aguilera, K.; Ng, H.; Gabrielsson, L.; Salomonsson, A.C.; Hanke, L.;
Murrell, B.; et al. SARS-CoV-2 exposure, symptoms and seroprevalence in healthcare workers in Sweden. Nat. Commun. 2020, 11,
5064. [CrossRef]

40. Ministerio de Sanidad. Situación de COVID-19 en España a 11 de Agosto de 2021. Equipo COVID-19. RENAVE. CNE.
CNM (ISCIII). 2020. Available online: https://www.isciii.es/QueHacemos/Servicios/VigilanciaSaludPublicaRENAVE/
EnfermedadesTransmisibles/Documents/INFORMES/Informes%20COVID-19/INFORMES%20COVID-19%202021/Informe%
20n%C2%BA%2091%20Situaci%C3%B3n%20de%20COVID-19%20en%20Espa%C3%B1a%20a%2011%20de%20agosto%20de%
202021.pdf (accessed on 9 August 2021).

41. García-Montero, C.; Fraile-Martínez, O.; Bravo, C.; Torres-Carranza, D.; Sanchez-Trujillo, L.; Gómez-Lahoz, A.M.; Guijarro, L.G.;
García-Honduvilla, N.; Asúnsolo, A.; Bujan, J.; et al. An Updated Review of SARS-CoV-2 Vaccines and the Importance of Effective
Vaccination Programs in Pandemic Times. Vaccines 2021, 9, 433. [CrossRef] [PubMed]

42. Ministerio de Sanidad. Estrategia de Vacunación Frente a COVID-19 en España a 18 de Diciembre de 2020. Available
online: https://www.mscbs.gob.es/profesionales/saludPublica/prevPromocion/vacunaciones/covid19/docs/COVID-19
_Actualizacion1_EstrategiaVacunacion.pdf (accessed on 15 December 2021).

43. Gallè, F.; Sabella, E.A.; Roma, P.; De Giglio, O.; Caggiano, G.; Tafuri, S.; Da Molin, G.; Ferracuti, S.; Montagna, M.T.;
Liguori, G.; et al. Knowledge and Acceptance of COVID-19 Vaccination among Undergraduate Students from Central and
Southern Italy. Vaccines 2021, 9, 638. [CrossRef]

https://www.mscbs.gob.es/profesionales/saludPublica/ccayes/alertasActual/nCov/documentos/COVID19_Estrategia_vigilancia_y_control_e_indicadores.pdf
https://www.mscbs.gob.es/profesionales/saludPublica/ccayes/alertasActual/nCov/documentos/COVID19_Estrategia_vigilancia_y_control_e_indicadores.pdf
http://doi.org/10.3390/ijerph18094761
http://www.ncbi.nlm.nih.gov/pubmed/33947008
http://doi.org/10.1016/S0140-6736(20)31304-0
http://doi.org/10.1093/cid/ciaa936
http://www.ncbi.nlm.nih.gov/pubmed/32628750
http://doi.org/10.1007/s11606-020-05926-8
http://doi.org/10.1016/S0140-6736(20)30970-3
http://doi.org/10.1017/ice.2020.402
http://doi.org/10.1016/j.diagmicrobio.2020.115273
http://doi.org/10.1101/2020.05.29.20116731
http://doi.org/10.1371/journal.pone.0245001
http://doi.org/10.23812/Editorial-Conti-3
http://doi.org/10.1016/j.ijcard.2020.05.026
http://www.ncbi.nlm.nih.gov/pubmed/32418736
http://doi.org/10.3390/ijerph17124417
http://doi.org/10.1001/jamanetworkopen.2020.9666
http://www.ncbi.nlm.nih.gov/pubmed/32437575
http://doi.org/10.1038/s41467-020-18848-0
https://www.isciii.es/QueHacemos/Servicios/VigilanciaSaludPublicaRENAVE/EnfermedadesTransmisibles/Documents/INFORMES/Informes%20COVID-19/INFORMES%20COVID-19%202021/Informe%20n%C2%BA%2091%20Situaci%C3%B3n%20de%20COVID-19%20en%20Espa%C3%B1a%20a%2011%20de%20agosto%20de%202021.pdf
https://www.isciii.es/QueHacemos/Servicios/VigilanciaSaludPublicaRENAVE/EnfermedadesTransmisibles/Documents/INFORMES/Informes%20COVID-19/INFORMES%20COVID-19%202021/Informe%20n%C2%BA%2091%20Situaci%C3%B3n%20de%20COVID-19%20en%20Espa%C3%B1a%20a%2011%20de%20agosto%20de%202021.pdf
https://www.isciii.es/QueHacemos/Servicios/VigilanciaSaludPublicaRENAVE/EnfermedadesTransmisibles/Documents/INFORMES/Informes%20COVID-19/INFORMES%20COVID-19%202021/Informe%20n%C2%BA%2091%20Situaci%C3%B3n%20de%20COVID-19%20en%20Espa%C3%B1a%20a%2011%20de%20agosto%20de%202021.pdf
https://www.isciii.es/QueHacemos/Servicios/VigilanciaSaludPublicaRENAVE/EnfermedadesTransmisibles/Documents/INFORMES/Informes%20COVID-19/INFORMES%20COVID-19%202021/Informe%20n%C2%BA%2091%20Situaci%C3%B3n%20de%20COVID-19%20en%20Espa%C3%B1a%20a%2011%20de%20agosto%20de%202021.pdf
http://doi.org/10.3390/vaccines9050433
http://www.ncbi.nlm.nih.gov/pubmed/33925526
https://www.mscbs.gob.es/profesionales/saludPublica/prevPromocion/vacunaciones/covid19/docs/COVID-19_Actualizacion1_EstrategiaVacunacion.pdf
https://www.mscbs.gob.es/profesionales/saludPublica/prevPromocion/vacunaciones/covid19/docs/COVID-19_Actualizacion1_EstrategiaVacunacion.pdf
http://doi.org/10.3390/vaccines9060638

	Introduction 
	Materials and Methods 
	Study Design 
	Participants 
	Variables 
	Active SARS-CoV-2 Infection 
	Epidemiological Variables 

	Procedure 
	Ethical Considerations 
	Statistical Analysis 

	Results 
	Prevalence of SARS-CoV-2 Infection in the Target Sample 
	AIDT vs. SARS-CoV-2 in the Target Sample 
	Confirmed Cases of SARS-CoV-2 Infection in the Target Sample 
	Distribution of Confirmed Cases of SARS-CoV-2 Infection in the Target Sample in Chronological Periods 

	Discussion 
	Conclusions 
	References

