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Abstract

COVID-19 is an infectious disease caused by SARS-CoV-2, which was responsible for causing incalculable damage to humanity, especially during
the 1st pandemic wave, which corresponds to a unique, disastrous, and emergency public health event global. In this sense, the individuals
considered most exposed to the virus were frontline professionals, such as nurses. The purpose of this work was to evaluate the effects of the
work activity of nurses who aid suspected or confirmed cases of SARS-CoV-2 on their health. This is a cross-sectional study, with RDS sampling
carried out in the metropolitan region of Belém. To evaluate the mental/emotional impacts, the following were used: SRQ-20; AUDIT C; PHQ-
9; GAD-7; PCL-5. If the score obtained on the SQR-20 was > 8 and on the AUDIT-C was > 6, they were directed to the PHQ-9, GAD-7 and PCL-5
instruments. Data were analyzed using the Chi-Square test in a bivariate method. Only 69.10% of nurses were tested for SARS-CoV-2 with a
positivity rate of 70.73%. A significant association was found between positive cases and symptoms. The unavailability of PPE with surgical
mask with gloves applied with 71.35%, and external cap, with 80.34% were observed. In positive cases, non-use of waterproof jackets was
24.39% and easy protection jackets were 21.95%. For anxiety and post-traumatic stress tests, 44.63% of nurses presented some common mental
disorder after being evaluated by the SQR-20. The study data confirmed the severity of the vulnerability of the nursing class and emphasized the
vulnerabilities to which this category is susceptible.

Keywords: COVID-19; Nurses; Worker’s health; SARS-CoV-2; Public Health

Abbreviation: STROBE: Strengthening the Reporting of Observational Studies in Epidemiology; RDS: Respondent-Driven Sampling; AUDIT:
Alcohol Use Disorders Identification Test; GAD-7: General Anxiety Disorder-7; SRQ: Self Report Questionnaire; PCL-F: Posttraumatic Stress
Disorder Checklist for DSM-5; PPE: Personal Protective Equipment; CMD: Common Mental Disorder

Introduction
and involves several procedures in the respiratory tract that

increase the possibility of dissemination and favor contamination
[2]. As a result, infections of healthcare professionals can occur
due to a failure in protective measures or the absence of personal
protective equipment (surgical masks, PFF2 and clothing) [3]. The
absence of personal protective equipment violates both global
recommendations and regulatory standard 32 (NR 32), one of the
main pieces of legislation for Brazilian health professionals, which
aims to establish basic guidelines for the implementation of safety

The new SARS-CoV-2 began in the city of Wuhan in the
province of Hubei in China in 2019 and spread rapidly around the
world, causing high numbers of cases and deaths, which led to the
collapse of health systems in several countries. whether due to the
lack of beds, medicines and supplies, as well as the availability of
protective equipment for health professionals [1]. Health workers
intheirvarious categories had to deal directly with patientsinfected
by COVID-19, leaving them in a vulnerable situation. The care
provided to patients infected by SARS-CoV-2 is intense, inevitable
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protection measures. and the health of health service workers,
as well as those who carry out health promotion and assistance
activities in general [4].

Nurses have played an extraordinary role in the fight
against COVID-19, however, these professionals are susceptible
to contamination through direct exposure to infected patients
[5]. Furthermore, during the complex care process, they are
faced with stressful situations such as constant use of personal
protective equipment linked to long working hours and work
overload, leading to strong physical/emotional exhaustion [6].
The assistance provided to those infected with SARS-CoV-2 has
generated emotional changes, as highlighted by a study carried out
in China, 25% (n= 44) had severe anxiety [7]. Likewise, another
study identified that 47.52% and 56.74 % of nurses working
against COVID-19 had anxiety and depression respectively [8].
Therefore, this article evaluated the main impacts of COVID-19
on nurses who provided care to suspected or confirmed cases of
SARS-CoV-2 in the metropolitan region of Belém in 2021.

Material and Methods

The research was conducted in accordance with the ethical
precepts stipulated by the Declaration of Helsinki, and its
protocol was approved by the Research Ethics Committee of
FIOCRUZ campus Instituto Aggeu Magalhdes (authorization
number 4021099). All participants signed their written
consent before starting the evaluation stage through an ICE. The
methodological procedures were reported in accordance with
STROBE - Strengthening the Reporting of Observational Studies
in Epidemiology.

This Study was carried out in the metropolitan region of
Belém, Par4, northern Brazil. Comprising 7 municipalities (Belém,
Ananindeua, Marituba, Benevides and Santa Barbara, Santa Izabel
and Castanhal) and totaling 2,505,242 inhabitants according to
IBGE estimates, with the majority of the population residing in
urban areas [9]. The first case of COVID-19 in the city of Belém
was registered on March 18, 2020.

Cross-sectional study with 178 nurses from different levels of
complexity of the Health System of Belém - PA. The recruitment
of research participants used the sampling technique known as
Respondent-Driven Sampling (RDS) developed by Heckathorn in
1997 and was widely known and used in studies on HIV/AIDS
[10]. RDS replaces the snowball sampling technique, as it uses a
mathematical model that weights the sample to compensate for
the fact that the collection was done non-randomly [10]. Thus,
three nurses were selected who were called “seeds”, who, after
answering the questionnaire, invited three professional colleagues
(nurses) through a WhatsApp message, expanding the study
population through their contact chains and so on until reaching
the sample of 178 professionals. In this way, all participants were
contacted via telephone message, in which the research was
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guided and a link was sent that guaranteed access to the informed
consent form and the digital questionnaire.

The digital questionnaire used in this study was an adaptation
based onthe WHO Guide for risk assessment of health professionals
(2020). The following variables were evaluated: sex, age, race,
comorbidities, place of work, work sector, number of places where
they work, adherence to the use of PPE, work overload, training
in the use of PPE, accidents with biological material, symptoms
suggestive of COVID-19.

To assess the mental/emotional impacts, five validated
instruments were used: the Self Report Questionnaire (SRQ-
20) that assesses mental suffering; o Alcohol Use Disorders
Identification Test (AUDIT C), used to check the harmful
consumption of alcoholic beverages, Patient Health Questionnaire
(PHQ-9), a tool used to identify signs of depression; O General
Anxiety Disorder-7 (GAD-7), responsible for checking the presence
of anxiety, and the Posttraumatic Stress Disorder Checklist for
DSM-5 (PCL-5) , which assesses the possible presence of post-
traumatic stress. Thus, a flow was created in which participants
responded first to the validated instruments SQR-20 and AUDIT
- C. If the score obtained in the SQR-20 was > 8 and in the AUDIT-C
was > 6, they were directed to the PHQ-9 instruments, GAD-7 and
PCL-5.

The frequency of positivity of nurses participating in the
study was assessed through self-reporting of positivity using
the rapid test and/or RT-PCR, correlating with the variables
from the WHO questionnaire and the instruments for assessing
mental/emotional impacts. The data was organized and coded
in Excel 2019 and will be submitted in Statistical Analysis. The
variables were presented in absolute and relative frequencies. For
categorical variables, bivariate analyzes were performed using
Chi-square statistical tests of independence (table 2x2).

Results

The study population consisted of 178 nurses with a
predominance of female participants at 73.03% (n=130). The
most prevalent age group was between 30 and 39 years old
with 48.31% (n=86). Regarding comorbidities, it was found that
71.35% (n=127) of participants reported having no previous
pathologies, while 28.65% (n=51) marked “yes” in this item. The
most common comorbidities were arterial hypertension with
10.67% (n=19) and obesity 10.11% (n=18).

For the workplace, 88.76% (n=76%) reported having 01
or 02 employment relationships and 11.24% (n=20) reported
having between 3 and 4 jobs. The most prevalent workplaces
were the public hospital with 58.43% (n=104), followed by the
private hospital with 22.47% (n=40). The most mentioned work
environment was the ICU with 38.20% (n=68), followed by the
emergency 33.71% (n=60) (Table 1).
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Table 1: Epidemiological characteristics of nursing professionals in the metropolitan region of Belém, Northern Brazil, 2021.

Participant characteristics n (%)

Sex

Feminine 130 73.03%

Masculine 48 26.97%
Age

<30 39 21.91%

> 60 2 1.12%

30-39 86 48.31%

40-49 42 23.60%

50-59 9 5.06%

Presence of comorbidity

Yes 51 28.65%
No 127 71.35%
Type of comorbidity

Diabetes 6 3.37%
HAS 19 10.67%
Obesity 18 10.11%
Heart diseases 3 1.69%
Kidney disease 2 1.12%
Other Disease 23 12.92%

Number of jobs

2-Jan 158 88.76%
4-Mar 20 11.24%

Provider institution

Basic Health Unit (PSF) 30 16.85%

UPA 30 16.85%

Public hospital 104 58.43%

SAMU 19 10.67%

Private Hospital 40 22.47%

Office/Home assistance 6 3.37%
Desktop

Emergency 60 33.71%

ICU 68 38.20%

Outpatient 25 14.04%

Nursery 55 30.90%

Others 64 35.96%

Source: author (2023).
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Table 2: Adherence to infection prevention and control during care interactions with patients with COVID-19.

Participant characteristics n=178 | (%)
Did you have training in the use of PPE at any point during the pandemic?
No 64 35.96%
Yes 114 64.04%
Frequency of use of each PPE while providing care to a patient with COVID-19.
Disposable gloves

Always (> 95%) 0 0%
Most of the time (greater than or equal to 50%) 3 1.69%
Sometimes (< 50%) 9 5.06%
Never 34 19.10%
Not available in the service 127 71.35%
No value stated 5 2.81%

N95 Mask
Always (> 95%) 2 1.12%
Most of the time (greater than or equal to 50%) 1 0.56%
Sometimes (< 50%) 22 12.36%
Never 33 18.54%
Not available in the service 115 64.61%
No value stated 5 2.81%
Surgical mask
Always (> 95%) 3 1.69%
Most of the time (greater than or equal to 50%) 20 11.24%
Sometimes (< 50%) 45 25.28%
Never 33 18.54%
Not available in the service 72 40.45%
No value stated 5 2.81%
Face shield
Always (> 95%) 10 5.62%
Most of the time (greater than or equal to 50%) 24 13.48%
Sometimes (< 50%) 78 43.82%
Never 34 19.10%
Not available in the service 27 15.17%
No value stated 5 2.81%
Protective goggles

Always (> 95%) 8 4.49%
Most of the time (greater than or equal to 50%) 22 12.36%
Sometimes (< 50%) 73 41.01%
Never 38 21.35%
Not available in the service 32 17.98%
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No value stated | 5 2.81%
Disposable surgical gown
Always (> 95%) 1 0.56%
Most of the time (greater than or equal to 50%) 9 5.06%
Sometimes (< 50%) 29 16.29%
Never 37 20.79%
Not available in the service 97 54.49%
No value stated 5 2.81%
Waterproof coat
Always (> 95%) 14 7.87%
Most of the time (greater than or equal to 50%) 35 19.66%
Sometimes (< 50%) 57 32.02%
Never 32 17.98%
Not available in the service 35 19.66%
No value stated 5 2.81%
Disposable hat or cap

Always (> 95%) 0 0%
Most of the time (greater than or equal to 50%) 4 2.25%
Sometimes (< 50%) 7 3.93%
Never 19 10.67%
Not available in the service 143 80.34%
No value stated 5 2.81%

Disposable props

Always (> 95%) 15 8.43%
Most of the time (greater than or equal to 50%) 43 24.16%
Sometimes (< 50%) 49 27.53%
Never 17 9.55%
Not available in the service 49 27.53%
No value stated 5 2.81%

Source: author (2023).

Table 3: Use of PPE during aerosol exposure procedures.

Participant characteristics n=178 | (%)

Have you performed or witnessed any of the following procedures: Intubation, Nebulization, Aspiration, Biologi-
cal sample collection, Tracheostomy, Bronchoscopy, Resuscitation (CPR)?

No 26 14.61%
Yes 152 85.39%
During these procedures, indicate how often you used PPE:

Disposable gloves
Always (> 95%) 0 0%
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Most of the time (greater than or equal to 50%) 2 1.12%

Sometimes (< 50%) 0 0%
Never 9 5.06%
Not available in the service 141 79.21%
No value stated 26 14.61%

N95 Mask

Always (> 95%) 0 0%
Most of the time (greater than or equal to 50%) 2 1.12%
Sometimes (< 50%) 8 4.49%
Never 18 10.11%
Not available in the service 124 69.66%
No value stated 26 14.61%

Surgical mask
Always (> 95%) 2 1.12%
Most of the time (greater than or equal to 50%) 36 20.22%
Sometimes (< 50%) 24 13.48%
Never 27 15.17%
Not available in the service 63 35.39%
No value stated 26 14.61%
Face shield
Always (> 95%) 4 2.25%
Most of the time (greater than or equal to 50%) 22 12.36%
Sometimes (< 50%) 46 25.84%
Never 37 20.79%
Not available in the service 43 24.16%
No value stated 26 14.61%
Protective goggles
Always (> 95%) 1 0.56%
Most of the time (greater than or equal to 50%) 19 10.67%
Sometimes (< 50%) 45 25.28%
Never 29 16.29%
Not available in the service 58 32.58%
No value stated 26 14.61%
Disposable surgical gown

Always (> 95%) 0 0%
Most of the time (greater than or equal to 50%) 11 6.18%
Sometimes (< 50%) 30 16.85%
Never 27 15.17%
Not available in the service 84 47.19%
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No value stated | 26 14.61%
Waterproof coat

Always (> 95%) 9 5.06%

Most of the time (greater than or equal to 50%) 31 17.42%
Sometimes (< 50%) 35 19.66%

Never 35 19.66%

Not available in the service 42 23.60%

No value stated 26 14.61%

Disposable hat or cap
Always (> 95%) 0 0%

Most of the time (greater than or equal to 50%) 5 2.81%
Sometimes (< 50%) 8 4.49%

Never 11 6.18%

Not available in the service 128 71.91%

No value stated 26 14.61%

Disposable props

Always (> 95%) 15 8.43%
Most of the time (greater than or equal to 50%) 35 19.66%
Sometimes (< 50%) 38 21.35%

Never 16 8.99%
Not available in the service 48 26.97%
No value stated 26 14.61%

Source: author (2022).

Table 4: Accident with biological material.

Participant characteristics n=178 (%)

Have you had an accident with biological material?

| didn’t have an accident with biological material 156 87.64%
| had an accident with biological material 22 12.36%

How do you characterize the risk of being infected by Covid-19?

Very high risk 67 37.64%
High risk 77 43.26%
Medium risk 30 16.85%
Low risk 3 1.69%
No risk 1 0.56%

Source: author himself, (2023).
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Table 5: Test for Covid-19.

Participant characteristics n (%)
Have you been tested for Covid-19?
No 55 30.90%
Yes 123 69.10%
Total 178
Positive for Covid-19.
Positives 87 70.73%
Negatives 36 29.27%
Total 123

Source: author himself, (2023).

It was reported by 35.96% (n=64) of those interviewed that
they had not received any training in the use of PPE. For the use
of disposable gloves, it was evident that 71.35% (n=127) of the
interviewees marked the option that indicated they were not
available in the service , as well as 19.10% (n=34) marked the
option “never use”. Regarding the use of a PFF2 mask (N95),
64.61% (n=115) responded “not available at the service”, while
18.54% (n=33) reported “never” using it. For the surgical mask, it
was evident that 40.45% (n=72) of the interviewees did not have
this equipment in service and 25.28% (n=45) used it sometimes
(Table 2).

In the item that indicated the use of a face shield, the option
“sometimes” (<50%) had 43.82% (n=78), followed by the option
“never use” with 19.10% (n=34). regarding the use of protective
glasses, 41.01% (n=73) responded that they used them sometimes,
while the option that “indicated never use” had 21.35% (n=38)
of responses, while the option “did not have in the service” was
reported by 17.98% (n=32) (Table 2). In the items that assessed
the use of gowns, 54.49% (n=97) responded that they did not
have a disposable surgical gown available in the service, and
19.66% (n=35) reported not having a waterproof gown available.
The option “never use this equipment” was answered by 20.79%
(n=37) and 17.98% (n=32) respectively, for disposable and
waterproof coats (Table 2). In the question that assessed the use
of disposable caps, it was shown that 80.34% (n=143) did not
have this Epi available in the service. For the use of disposable
props, only 8.43% (n=15) responded that they always used them,
and 27.53% (n=49) that this item was not available in the service
(Table 2).

Most nurses, 85.39% (n=152),
participated in procedures with greater exposure to SAR-CoV-2
contamination. In the question that assessed the use of PPE during
the performance of the most invasive procedures, participants
reported percentages similar to those mentioned previously, in
which the unavailability of disposable gloves in the service was
79.21% (n=141), as well as, N95 mask with 69.66% (n= 124) and

responded that they
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disposable hat with 71.91% (n=128) (Table 3).

In the assessment of accidents with biological material ,
87.64% (n=156) of the interviewees indicated that they had
not suffered this injury, regarding the risk of being infected by
COVID-19, 43.26% (n=77) of the nurses responded that are
characterized as high risk (Table 4).

Regarding the test for COVID-19, any of the tests were
considered: RT-PCR, serology and rapid test. Thus, the interviewees
answered whether they had carried out any of these tests, showing
that only 69.10% (n=123) of nurses had been tested. Among the
professionals tested, 70.74% (n=87) were positive for SARS-
CoV-2, while 29.27% (n=36) were negative (Table 5).

To analyze the factors associated with SARS-CoV-2 positivity
in nurses, we compared the positive and negative results of
serological tests or real-time PCR. However, only 123 were tested
for COVID-19 with 70.73% (n=87) positive (Table 6). The age
group with the highest positivity was between 30 and 49 years
old with 54.48% (n=67) of participants. Positivity in women was
44.72% (n=55) and in men it was 26.02% (n=32). The race with
the highest number of positive cases in the study was brown with
43.09% (n=53), followed by Caucasian race with 18.70% (n=23)
and Afro-Brazilian race with 8.13% (n=10) (Table 6).

Regarding comorbidities, it was possible to identify that
65.85% (n=81) of the professionals who took the test responded
that they did not have any. Hypertension and obesity were the most
prevalent pathologies among nurses tested positive with 9.76%
(n=12) and 10.57% (n=13), respectively (Table 6). In relation to
workplaces and the positivity of those interviewed, there was a
predominance of public hospitals with 39.84% (n=49), followed by
private hospitals with 13.82% (n=17). For the non-use of personal
protective equipment (PPE), it was identified that positive cases
had a higher percentage, with “not using a waterproof coat” being
the most reported with 24.39% (n =30), followed by “not using
face shield” with 21.95% (n= 27) (Table 6).
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Table 6: Factors associated with positive SARS-COV-2 in nurses in Belém-PA 2021.

Variables | Total | Negative % Positive % p-value
Age
<30 27 12 9.76% 15 12.20%
> 60 2 1 0.81% 1 0.81%
30-39 58 16 13.01% 42 34.15% 0.27
40-49 31 6 4.88% 25 20.33%
50-60 5 0.81% 4 3.25%
Race
Yellow 1 0 0% 1 0.81%
White 39 16 13.01% 23 18.70%
Indigenous 0 0 0% 0 0% 0.251
Brown 70 17 13.82% 53 43.09%
Black 13 3 2.44% 10 8.13%
Sex
Feminine 88 33 26.83% 55 44.72% 0.001
Masculine 35 3 2.44% 32 26.02%
Comorbidities
Diabetes 3 0 0% 3 2.44% 0.259
Hypertension 16 4 3.25% 12 9.76% 0.687
Obesity 16 3 2.44% 13 10.57% 0.321
Heart diseases 1 0.81% 1.63% 0.876
Kidney disease 1 0.81% 0.81% 0.516
Other illness 20 7 5.69% 13 10.57% 0.538
No illness 81 25 20.33% 56 45.53% 0.589
Work places
UBS 21 5 4.07% 16 13.01% 0.546
UPA 25 5 4.07% 20 16.26% 0.254
Public hospital 87 38 30.89% 49 39.84% 0.625
SAMU 15 6 4.88% 9 7.32% 0.33
Private hospital 24 7 5.69% 17 13.82% 0.99
Office/home 5 2 1.63% 3 2.44% 0.59
Stopped using PPE
Disposable gloves 8 2 1.63% 6 4.88% 0.784
N95 Mask 33 10 8.13% 23 18.70% 0.879
Surgical mask 6 2 1.63% 4 3.25% 0.822
Face shield 33 6 4.88% 27 21.95% 0.102
Protective goggles 20 5 4.07% 15 12.20% 0.647
Disposable surgical gown 21 5 4.07% 16 13.01% 0.546
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Waterproof coat 40 10 8.13% 30 24.39% 0.47
Disposable hat or cap 7 2 1.63% 5 4.07% 0.967
Disposable props 29 10 8.13% 19 15.45% 0.48
Had training in the use of PPE 81 22 27.16% 59 82.84% 0.476
Accident with biological material 16 5 31.25% 11 68.75% 0.852
Sympto?g‘vi;%fgsnve of 101 19 18.81% 82 81.19% | <0.001

Source: authors’ research.

Table 7: SRQ-20: Percentage and sample number (n) of each response applied to nurses in Belém-PA, 2021.

Dimensions N (%)

Are you unable to play a useful role in your life? 12 6.78
Have you had any idea of ending your life? 13 7.34
Do you have a lack of appetite? 15 8.47

Do you feel like a useless, useless person? 17 9.6
Do you have tremors in your hands? 19 10.73

Do you have difficulty making decisions? 40 22.6
Has difficulty thinking clearly 45 25.42
Has difficulties at work (his work is painful) 48 27.12
Have you been crying more than usual? 52 28.21
Have you lost interest in things? 56 31.64

Do you have poor digestion? 57 32.2
Are you easily scared? 59 33.33
Do you have unpleasant sensations in your stomach? 64 36.16
You find it difficult to carry out your daily activities satisfactorily 66 37.29
Do you have frequent headaches? 71 40.11
Do you get tired easily? 73 41.24
Have you been feeling sad lately? 93 51.98
Do you feel tired all the time? 93 52.54

Do you feel nervous, tense or worried? 97 54.8

Mr. _ _sleep poorly? 97 54.8

Source: author himself, (2023).

Table 8: Score >8 in the SQR - 20 in nurses who treated cases of covid-19 , therefore, with a cutoff point to move to the second phase in Belém
PA, 2021.

Score n (%) Mental suffering
0 13 7.34
1 19 10.73
2 14 7.91
3 16 9.04
4 22 12.43
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5 3.95
6 3.95
7 17 9.6
8 9 5.08

9 cut point 12 6.78 Yes
10 5 2.82 Yes
11 7 3.95 Yes
12 9 5.08 Yes
13 5 2.82 Yes
14 4 2.26 Yes
15 6 3.39 Yes
16 5 2.82 Yes

Grand total 177 100

Total next phase 53 29.94%

Source: author himself, (2023).

Table 9: Alcohol Use Disorders Identification Test - AUDIT C Scores and risk categories for alcohol use in nurses who cared for Covid-19 in Belém,

PA, 2021.
Score Femt- (%) Maseu: (%) n (%)
0 65 36.72 19 10.73 84 47.46
1 21 11.86 5 2.82 26 14.69
2 13 7.34 3 1.69 16 9.04
3 13 734 7 3.95 20 11.3
4 5 2.82 2 1.13 7 3.95
5 7 3.95 3 1.69 10 5.66
6 3 1.69 4 2.26 7 3.95
7 Cutoff point 2 1.13 2 1.13 4 2.26
8 1 0.56 0 0 1 0.56
9 0 0 2 4.17 2 1.13
Grand total 130 73.45 47 2.55 177 100
Total for next phase 7 3.95%
Risk categories
Low risk 99 55.92 34 19.19
Moderate risk 25 14.11 5 2.92
High risk 5 2.82 6 3.39
Severe risk 1 0.56 2 1.13

Source: author himself, (2023).
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Table 10: Assessment of mental health scales by average score, of professionals who were tested for Covid, positive VS negative for SARS-CoV-2

in nurses, Belém-PA 2021.

Mental health n Positive (%) Negative (%)
SRQ-20 122 86 70.49 36 29.51
Average score 6.65 6.75
AUDIT-C 122 86 70.49 36
Average score 1.81 1.72
PHQ-9* 45 32 71.11 13 28.89
Average score 10.72 7.85
GAD-7* 45 32 71.11 13 28.89
Average score 8.78 6.38
PCL-5* 45 32 71.11 13 28.89
Average score 29.75 20.69

Source: author himself, (2023).

*NOTE: Among the 178 participants in the questionnaire, 177
participants actually answered the questions, 1 person did not answer
anything in the questions, so although 123 were tested for covid, only
122 were tested for covid-19 and answered the questions, being that of
these 122, only 45 (36.88%) passed to the second phase of the mental
health test considering the cutoff score >8 of the SQR test and/or >6 of

the AUDIT-C

Of the 123 nurses tested, 65.85% (n=81) stated that they
had received training in the use of PPE and of these, 82.84%
(n=59) tested positive for COVID-19. For accidents with biological
material, 13.01% (n=16) of the participants claimed to have
suffered some injury, among these, 68.75% (n=11) were positive
for SARS-Cov-2. Regarding symptoms suggestive of COVID-19,
101 professionals responded to this question with positivity for
81.19% (n=82) (Table 6).

In the assessment of mental health, not all professionals were
directed to all questionnaires. The SRQ-20 and AUDIT C were
answered by 177 participants, however, according to the criteria
adopted in the methodology, only 53 participants reached the
minimum cut-off scores (SRQ-20 > 8 and or AUDIT-C > 6) ( Table 7
and 8) and were directed to answer PHQ-9, GAD-7, PCL-5 .

In the SRQ-20 responses - it was identified that sleeping poorly
was a common characteristic for 54.80% (n=97) of respondents,
“feeling nervous, tense and worried” common for 54.80% (n=97)
of those interviewed, followed by the feeling of tiredness (52.54%;
n=93) (Table 7).

When analyzing the score obtained by the group of
interviewees in general, it was identified that 177 participants
answered SQR 20, and that 29.94% (n = 53) reached the cutoff
score > 8. No participant reached the maximum score of 20 points,
however 2.82% (n=5) of nurses had a score of 16, which indicates
a high degree of mental suffering (Table 8).
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To assess the risks of alcohol use in nurses, the AUDIT C tool
was used, making it possible to identify that 47.46% (n=84) of
participants had a score of zero, indicating no risk. No interviewee
reached the maximum score of 12 points, but 11 nurses had a
score of 6 to 7, indicating a high risk, while 3 nurses achieved a
score between 8 and 12, indicating a severe risk for alcohol use
(Table 9).

The AUDIT-C score is made on a scale of 0 to 12 points. Each
question on the instrument has five answer options, allowing a
score of 0 to 4 for each: a = 0 points, b = 1 points, ¢ = 2 points, d
= 3 points, e = 4 points. For men, a score of 0 to 3 is considered
low risk; between 4 and 5 points, moderate risk; between 6 and
7 points, high risk and 8 to 12 points, severe risk. For women, a
score of 0 to 2 is considered low risk; between 3 and 5 points,
moderate risk; between 6 and 7 points, high risk and between 8
and 12 points, severe risk.

Regarding the nurses’ mental health scales, we descriptively
present the average positive and negative scores. However, the
sample number was reduced to 122 nurses who declared that
they had been tested for COVID-19. Of the 122 professionals who
answered the SRQ-20, 86 were positive for SARS-CoV-2, there was
no significant difference in the average score between positive
and negative. In AUDIT-C, also answered by 122 nurses, there
was a slight difference between the means. For follow-up mental
health assessment, 36.88% (n=45) of participants met the scoring
and positivity criteria. At PHQ-9 the average score was higher in
positives (9.26), the same happened with GAD-7 and PCL-5 (Table
10).

Discussion

The study in question showed a significant female
participation, which reflects the demographic profile of nurses in
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Brazil, where historically nursing is predominantly carried out by
women [11]. The age distribution of participants showed that the
predominant age range was 30 to 39 years old, however, 21.91%
were professionals under 30 years old, young people working
on the front line of COVID-19, possibly professionals without
much experience. At the other end of the age range were 5.06%
of nurses over the age of 50, showing that even at considerably
more vulnerable ages and with the possibility of having more
comorbidities, these professionals continued to perform their
duties in a high-risk environment.

The presence of comorbidities in this study was reported by
a significant number of participants (28.65%), with high blood
pressure and obesity being the most reported, which belong to
the group of diseases that lead to an outcome adverse effect in
patients with COVID-19 [12]. It was possible to demonstrate that
nurses were mostly linked to public health care institutions and
many of them had more than one employment relationship. This
shows the reality of nursing, where nurses need to work double or
triple shifts to ensure sufficient income to support their families.
This can considerably affect their physical and mental health as
excessive work leads to burnout and consequently to absence
from work and risk to the care provided to patients [13].

It was identified that more than 64% of nurses received
training at some point during the pandemic to use PPE. However,
one relevant fact caught our attention: the lack of basic protective
equipment such as gloves, masks, glasses and surgical gowns
[14]. The item that checked the availability of these instruments
in service, the options “never” or “sometimes (<50)” were
considerably marked. The unavailability of these PPEs goes against
the recommendations of both Anvisa and the WHO, in which
health professionals who are involved in the direct care of patients
with COVID-19 must use the equipment. Likewise, the Ministry of
Labor and Employment established the basic guidelines for the
implementation of measures to protect worker health and safety,
requiring health services to comply with Regulatory Norms such
as NR 32, which recommends the adoption of preventive and
training workers for safe work [15].

Exposure to situations considerably more likely to eliminate
aerosols or droplets, such as intubation, aspirations or
resuscitation, was witnessed by more than 85% of the nurses
interviewed, which fundamentally corroborates the need for
availability of PPE, as well as its use by of these professionals.
However, we found significant percentages of nurses who were
not using their equipment, again due to the unavailability of this
item in their services [16,17]. The unavailability or non-use of
protective equipment predisposes to the risk of accidents with
biological material such as blood or secretions. However, in this
study, the percentage of nurses who suffered an accident was
relatively low. Accident with biological material is defined as any
direct or indirect exposure of a worker to biological (organic)
material potentially contaminated by pathogens (viruses, bacteria,
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fungi, prions and protozoa), through sharp or non- sharp material
[15,17]. The perception of the risks of contamination by COVID-19
was evident when approximately 80.9% (n=144) of nurses
indicated a high to very high risk of being infected. A similar study
published by Fernandez et al, 2021 identified that 78.9% of nurses
received sufficient protective equipment and yet 63.20% stated
that they felt unsafe even when using PPE [18].

We identified that 69.10% (n=123) of interviewees had been
tested for SARS-CoV-2 at the time of the research, showing that
even 1 year into the pandemic there were still many professionals
who had not been tested. The prevalence of tested and positive
participants in our study was higher than in other studies. In the
publication by Buonafine etal., (2020) carried out in the city of Sdo
Paulo, Brazil, a positivity rate of 42% of health professionals was
found, while in the publication by Schmitd Fernandes et al. [19]
carried out in Porte Alegre, Brazil was reported 14% positivity
[19].

Symptoms suggestive of COVID-19 were associated with test
positivity (p<0.001). Likewise, research carried out by Coelho
et al. [20] in the state of Ceard, Brazil, showed that 53% of the
professionals surveyed showed signs and symptoms of COVID-19,
among these 58% obtained a positive result (active infection or
presence of antibodies), making a prevalence of 23.9% of the
illness among participants [20].

We identified that the age group 30 to 49 years was the most
prevalent in positive cases, which represented more than 54% of
the sample analyzed.

In terms of race, the study identified that nurses who declared
themselves mixed race were the most frequent, followed by
caucasians and afro-Brazilian race. This reflects the classification
of the Brazilian population, which is mainly made up of afro-
Brazilian and brown people (53.92%), followed by Caucasian
people (45.22%), yellow people (0.47%) and indigenous people
(0.38%) [17].

Regarding comorbidities, hypertension and obesity were the
most prevalent among positive nurses, but it was not possible to
make a significant statistical correlation with positivity. However,
these percentages were higher than those found in the study
carried out by Piischel et al. [21] with nursing professionals, in
which obesity was identified in 4.8%, diabetes in 3.1% and high
blood pressure in 5.01% [21].

When we analyzed the workplace, we observed that the
highest percentage of positive cases was in public institutions,
especially public hospitals, which can be justified by the fact that
70.73% of nurses reported working in hospitals. However, we did
not find statistical significance between workplace and positivity
for SARS-CoV-2. However, research by Coelho et al. [20] managed
to identify a significant association between coronavirus infection
and whether the workplace was in the hospital or UPA, in which
62.8% tested positive (p=0.001).
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In the analysis of the use of N95 masks, it was identified that
the percentage of those who stopped using the mask was higher
in positive cases, 18.70% (n=23), indicating that many nurses
were caring for patients with COVID-19 without proper attire
even the health of professionals is essential. In the study by Neto
et al. [22] identified that 32.8% of healthcare professionals had
already performed a procedure involving aerosol dispensing
without using an N95 mask [22]. Although constant updates
from the WHO and Ministry of Health reinforce the importance
of PPE, several professionals reported the lack of these and/or
the use of inappropriate materials during work activities, further
worsening biosafety in health services. The types of PPE required
to prevent COVID-19 in healthcare services are based on the
activities performed and the biological risk to which professionals
are exposed [19].

Having undergone training in the use of PPE in relation
to positivity for SARS-CoV-2 did not prove to be statistically
significant, however it is an issue that deserves to be highlighted
as it is one of the measures cited by publications and guided by
entities such as WHO to reduce the risks that professionals are
exposed.

Accidents with biological material were rarely reported, and of
the 16 participants who had an accident with biological material,
68.94% reported having tested positive, but without statistical
significance. In the study by Aragdo et al. (2019) a frequency of
53.9% of accidents involving biological material was reported,
with sharp instruments being the most prevalent.

In the SQR-20 analysis, it was observed that more than half
of these professionals were being impacted in some way by the
difficult aspects involving the pandemic. In terms of feeling
nervous, tense and worried, it showed the impacts that COVID-19
brought to the nurses interviewed, similar to those found in
another study by Maier and Kanunfre [23], in which the presence
of stress was predominant in nurses who work in the hospital
sector, reaching 78% [23]. The feeling of tiredness felt over time
reflected a common feeling among many nursing professionals
who are subjected to long working hours and little free time to
rest, as demonstrated in the study by Tomaszewska et al. [24], in
which 56.9% of nurses interviewed reported working overtime,
49.2% reported a lack of free time and 49.2% stated that nurses’
work during the pandemic was more stressful [24].

The question that assessed “the feeling of feeling sad lately”
indicated that a considerable portion of nurses were having
problems assimilating the difficulties experienced during the
pandemic, whether due to deaths, overwork and fear of becoming
infected or taking it to the family. In this sense, the article by Noh
etal. [25] corroborates the analysis, as it identified in South Korea
that 55.9% of COVID-19 frontline nurses experienced high levels
of general exhaustion and a 17.4% prevalence of mild to extremely
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severe depression [25].

It was identified with the SRQ-20 instrument that 29.94% of
respondents were suffering from some common mental disorder
(CMD). Similar to the study by Ribeiro et al [26], in which a
significant percentage (37%) of participants also had CMD [26].

When using AUDIT-C, it was observed that professionals were
not exhibiting excessive alcohol consumption, which is similar to
those obtained by Cedrone et al. [27], in which 54.87% (n=486) of
women and 45.13% (n= 385) of men, Italian health professionals,
were at low risk for harmful consumption of alcoholic beverages
[27]. For the high-risk and moderate-risk categories of alcohol
consumption, a low prevalence was identified in the present study,
however in the study by Cedrone et al. [27], this percentage was
higher, present in 35.96% (n= 114) for men and 64.04% (n=203)
for women [27].

PHQ-9, GAD -7 and PCL-5 instruments , it was possible to
identify that 28.75% (n=45) of the interviewees had significant
emotional distress to the point to be directed to other assessment
instruments. Furthermore, it is possible to identify that the
general average in each instrument was higher in positive cases
compared to negative cases, indicating that COVID-19 had real
mental impacts on these professionals.

The overall average for the PHQ-9 of both positive and negative
cases was within the values indicative of mild depression (7 to
10), similarly identified in the study by Zhou et al. [28], with 963
health professionals from Hubei, where the prevalence of mild
depression was 34% [28].

For the GAD-7 instrument, it was possible to identify
an association between the psychological health of health
professionals and positivity for COVID-19. Nurses who reported
being positive for COVID-19 had a higher average compared to
those who were negative, indicating an increase in anxiety. A
similar fact was found by both Hariri et al. [29] and by Martinez
et al. [30] in which 24.32% and 53.6%, respectively, of health
professionals presented anxiety symptoms ranging from mild
to severe [29,30]. The average PCL-5 score was also higher in
respondents positive for SARS-CoV-2 compared to those negative,
which may indicate greater suffering in those who had the
infection, but as it is an average, we cannot indicate the degree of
suffering of the analyzed group.

The limiting factors of the research were the difficulty of
health professionals in accepting to participate in the project, not
answering the questionnaire completely, even though they stated
that they would respond, and not passing on the link generated to
other research participants.

The methodological advantage of the research was the use of
an electronic form with objective double-alternative questions
(yesorno) and an application time of approximately 15 minutes, as
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well as total confidentiality of the information and respect for the
recommendations of the season of non-crowding or direct contact,
online only. Additionally, the use of RDS reduced the potential bias
of previous methodologies, controlling the bias resulting from
differences in the size of contact networks, that is, each participant
had a limited number of links to send to colleagues.

It is expected that the results found in this study can serve to
improve professional practice in facing future pandemics, as well
as serve as a theoretical basis for new publications.

Conclusions

It was possible to demonstrate that only 69.10% of nurses
were tested for SARS-CoV-2 with a positivity rate of 70.73%.
Furthermore, a significant association was found between positive
cases and having had symptoms of COVID-19. For positive nurses,
the most frequently cited comorbidities were hypertension and
obesity. The unavailability was observed mainly of PPE with
surgical mask with 40.45%, surgical gowns with 54.49%, pff2
mask (N95) with 64.61%, disposable gloves with 71.35%, and
disposable cap, with 80.34%. In positive cases, we identified
significant percentages of non-use of a waterproof coat with
24.39% and an easy protector with 21.95%.

It was identified that many nurses worked in more than one
location and the public service showed the biggest difference
between the number of nurses positive and negative for SARS-
CoV-2. Furthermore, it was identified that only 13.01% of
participants reported some type of accident with biological
material, with a prevalence of 68.75% among positive nurses.

For anxiety and post-traumatic stress tests, it was observed
that the average was higher in individuals who tested positive for
COVID-19 and that 44.63% of nurses had some common mental
disorder after being evaluated by the SQR-20. In the assessment
of alcohol abuse, we identified a low risk of harmful alcohol
consumption.

The COVID-19 pandemic had serious impacts on nurses,
mainly due to the overload of work linked to the lack of conditions
for professional practice, leading to serious changes in the mental
health of these professionals. The data collected by this study
highlighted the weaknesses that this category is exposed to and
confirm how urgent the demands of the nursing class are.
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