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Introduction

The covid 19 virus has gained great proportions, reached 
all continents and exposed structural problems in health care in 
Brazil and the world. It highlighted the insufficiency in the number 
of hospital beds and supplies for health professionals who worked 
on the front lines of the fight against the COVID-19 pandemic [1]. 
In May 2020, Brazil ranked first among countries in terms of the 
number of deaths and contamination of healthcare professionals.  

 
According to data from the Federal Nursing Council, more than 20 
thousand healthcare professionals were laid off by June 2020 due 
to COVID-19, the majority of whom were nursing technicians [2].

The COVID-19 pandemic has had a significant impact on 
the mental health of healthcare workers, including nursing 
professionals, who have been at the forefront of the pandemic 
response, such as in regions where the Brazilian health system 
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was overloaded, like in locations in the Amazon region [3,4]. 
This study evaluated the mental impacts caused by COVID-19 in 
the nursing technician category who provided care to suspected 
or confirmed cases of SARS-CoV-2 in the metropolitan region of 
Belém-Pará, Northern Brazil, in 2021. This study is important 
because it can help identify the mental health needs of healthcare 
workers and inform interventions to support their mental health. 
The study can also contribute to the scientific literature on the 
mental health impacts of the COVID-19 pandemic on healthcare 
workers, particularly nursing professionals, who have been 
disproportionately affected by the pandemic.

Material and Methods

Study Design and Logistics

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 Magalhães (opinion number 4021099). 
The methodological procedures were reported in accordance with 
STROBE - Strengthening the Reporting of Observational Studies in 
Epidemiology. This study resulted from the national multicenter 
project that covered the states of Pernambuco, Rio Grande do Sul, 
Ceará, São Paulo and Pará. The institutions involved in the research 
were responsible for collecting data in their region of coverage by 
applying a questionnaire via electronic form for mobile (sent via 
WhatsApp Software). This is a cross-sectional study of nursing 
technician health professionals who provided care to suspected or 
confirmed cases of COVID-19 in the metropolitan region of Belém 
- Pará from January to December 2021 and who signed up to the 
research through the Term Informed Consent Form (TCLE).

Data Collection Strategies and Inclusion Criteria

To recruit participants, first of all, the inferential part of 
the sample number of participants to be used for the study was 
confirmed through a proportion calculation of the disease on 
the OpenEpi Menu website (https://www.openepi.com/Menu/
OE_Menu.htm/). The study used the sampling technique known 
as Respondent-Driven Sampling (RDS), according to Heckathorn 
(1997). This sampling technique is a substitute for the snowball 
sampling technique, to solve the problem of sampling randomness. 
The RDS is widely known and used in studies on HIV/AIDS [5,6]. It 
differs from simple random samples, as recruitment is done from 
the network of acquaintances of the initially selected individuals 
(“called seeds”), expanding the study population through contact 
chains (Heckatorn, 2007) taking into account, in selection and 
analysis, the correlation of information between individuals.

Technical nursing professionals who joined the research 
were included by accepting the invitation sent by message via 
WhatsApp and the Informed Consent Form (TCLE) and filling 
out the electronic form on their cell phone. Professionals who 
worked providing direct care to patients with COVID-19 in the 

metropolitan region of Belém, whether in public or private 
institutions during 2021, were included. 

To ensure sample coverage, three technical nursing 
professionals (called seeds) were invited by the project 
coordinator. Each of them answered the electronic questionnaire 
and to continue the research, each one invited three colleagues 
from their professional category via WhatsApp messages and 
so on until the sample size of 158 nursing technicians was 
reached. The questionnaire was based on the WHO Guide for risk 
assessment of health professionals (2020). The following variables 
were included: Sex, Age, Workplace, Work sector, Number of 
places working, Use of PPE, Procedures, exposure resulting 
from accidents with biological material. The questionnaire was 
administered using an electronic form for a smartphone and 
managed by a digital platform developed by a team specialized in 
information technologies.

Data Analysis

To assess mental/emotional impacts, five validated instruments 
were used: the Self Report Questionnaire (SRQ-20), which assesses 
mental suffering; the 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; the 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 [7,8].

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 
[9-11]. The recommendation to utilize the AUDIT-C (Alcohol Use 
Disorders Identification Test - Consumption) and SRQ-20 (Chronic 
Respiratory Questionnaire) as initial screens for depression 
and anxiety within a multi-step process was used since their 
proven effectiveness in identifying individuals who require more 
comprehensive mental health assessments [9].

The frequency of positivity of nursing technicians 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 with the instruments for assessing 
mental/emotional impacts.

An exploratory analysis of the professional category under 
study was carried out using the Statistical software. Afterwards, 
the data was entered and coded into a spreadsheet in the Microsoft 
Excel 2019 program, to check for possible inconsistencies. They 
were analyzed with the aid of IBM SPSS Statistics v. 26.0 software 
(IBM Corp.®, Armonk, NY, USA). Then, Pearson’s Chi-square test 
was applied for lower values <5. Next, a descriptive analysis of 
all variables was carried out and comparisons and relationships 
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were carried out using the Chi-square test to identify factors 
associated with the study outcomes. In all tests, the significance 
level established at p<0.05 was considered.

Results

A total of 158 technical nursing professionals took part in this 
research. Of which, 129 (81.65%) were female, with an average 
age for both sexes of 30 to 39 years (33.54%). 111 professionals 
(70.25%) had comorbidities, the most cited being obesity, 19 
(12.03%). The majority had 1 to 2 employment relationships, 155 
(98.10%) in public hospitals, 104 (65.82%) and in the infirmary 
environment (42.41%). A total of 93 (58.83%) technicians reported 
having had training in the use of PPE and the most used PPE were 
disposable props (10.13%), waterproof coats and protective 
glasses (8.86%) and face shields (8.23%). 72.15% of professionals 
participated in procedures with biological risk, with disposable 
props (6.96%), face shield (3.16%) and waterproof coat (3.16%) 
being the PPE always used. In relation to accidents with biological 
materials, the most cited was perforation with any contaminated 
instrument (5.70%) followed by the splash of biological liquid/
secretions on non-intact skin (1.90%). Of the professionals 
interviewed, 42.42% classified the risk of contracting COVID-19 as 
very high and only 102 (64.56%) responded that they had carried 
out a test for SARS-CoV-2. These informations were included as 
Supplementary Material S1.

The highest percentage of both positive and negative 
individuals was represented by brown color, being positive 
(51.96%) and negative (21.57%). In the positive versus negative 
comparison, the results were significant (p-value=0.051). 
Regarding symptoms suggestive of COVID-19, 66.67% presented 
any symptom related to the disease, with the positive versus 
negative comparison being significant (p<0.01) (Table 1).

The age of positive individuals was 40 to 49 years, while 
the age of negative individuals was 30 to 49 years. When 
comparing positives versus negatives, there was no significance 

in relation to age (p-value= 0.941). Regarding gender, there was a 
predominance of females, with no significant difference between 
positive and negative results. Of the professionals tested, 40.20% 
who were positive for SARS-CoV-2 received training in the use of 
personal protective equipment and 11.76% reported having had 
an accident with biological material (Table 1).

According to the SRQ psychiatric symptomatology assessment 
protocol, the physical and behavioral signs most cited by technical 
nursing professionals were: “sleeping poorly” (N=87/55.06%), 
“feeling nervous, tense ( a) or worried” (N=78/49.37%), “gets 
tired easily” (N=74/46.84%), “has been feeling sad lately” 
(N=70/44.30%), “ has frequent headaches” (N=65/41.14%) and 
“has unpleasant sensations in the stomach” (N=64/40.51%). It 
was described in Supplementary Material S2. For SRQ Score - 20* 
27.22% of mental suffering was obtained (Table 2).

In the test (AUDICT-C) it was possible to identify low risk 
in both females (63.92%) and males (9.51%) (Table 3). For the 
AUDIT-C Score, 6.97% of mental suffering was obtained (Table 4). 
Regarding the evaluation of mental health scales by average score, 
relating positive VS negative nursing technicians for SARS-CoV-2, 
for the SRQ test 67.65% of professionals were positive and showed 
some physical and behavioral signs compatible with psychiatric 
symptoms. In the AUDICT-C test, 67.65% of respondents were 
positive and reported problems related to substance use. Among 
the 158 participants who responded to this study’s questionnaire, 
only 102 were tested for COVID-19, and of these 102, only 33 
passed to the second phase of the mental health test, which 
comprises the PHQ-9, GAD-7 and the PCL-5 test. Regarding the 
PHQ-9 Patient Health Questionnaire, 69.70% were positive and 
reported difficulties related to physical and mental health. On 
the GAD-7 Scale, 69.70% were positive and reported anxiety. In 
the Post-Traumatic Stress Disorder Checklist for DSM-V (PCL-5) 
69.70% were positive and reported post-traumatic stress related 
to the COVID-19 pandemic (Table 5).

Table 1: Factors associated with positive SARS-CoV-2 in nursing technicians in Belém-PA (2021).

Variables Negative (%) Positive (%) Total (%) p-value

Age

< 30 5 (4.90%) 9 (8.82%) 14 (13.73%)

0.941

> 60 1 (0.98%) 1 (0.98%) 2 (1.96%)

30 - 39 11 (10.78%) 20 (19.61%) 31 (30.39%)

40 - 49 11 (10.78%) 26 (25.49%) 37 (36.27%)

50 - 60 5 (4.90%) 13 (12.75%) 18 (17.65%)

Race

Yellow 2 (1.96%) 0 (0.00%) 2 (1.96%)

0.051

White 3 (2.94%) 11 (10.78%) 14 (13.73%)

Indigenous 0 (0.00%) 0 (0.00%) 0 (0.00%)

Brown 22 (21.57%) 53 (51.96%) 75 (73.53%)

Black 6 (5.88%) 5 (4.90%) 11 (10.78%)
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Sex

Female 29 (28.43%) 55 (53.92%) 84 (82.35%)
0.311

Male 4 (3.92%) 14 (13.73%) 18 (17.65%)

Comorbidities

Diabetes 2 (1.96%) 3 (2.94%) 5 (4.90%) 0.708

Hypertension 4 (3.92%) 8 (7.84%) 12 (11.76%) 0.938

Obesity 6 (5,88%) 12 (11.76%) 18 (17.65%) 0.921

Heart diseases 1 (0.98%) 3 (2.94%) 4 (3.92%) 0.748

Kidney disease 1 (0.98%) 0 (0.00%) 1 (0.98%) 0.146

Other illness 6 (5,88%) 7 (6.86%) 13 (12.75%) 0.255

No illness 20 (19.61%) 45 (44.12%) 65 (63.73%) 0.65

Work places

UBS 12 (11.76%) 24 (23.53%) 36 (35.29%) 0.876

UPA 1 (0.98%) 3 (2.94%) 4 (3.92%) 0.748

Public hospital 21 (20.59%) 47 (46.08%) 68 (66.67%) 0.653

SAMU 0 (0.00%) 3 (2.94%) 3 (2.94%) 0.224

Private hospital 3 (2.94%) 10 (9.80%) 13 (12.75%) 0.444

Office/home 1 (0.98%) 4 (3.92%) 5 (4.90%) 0.545

Stopped using PPE

Disposable gloves 4 (3.92%) 5 (4.90%) 9 (8.82%) 0.417

N95 Mask 14 (13.73%) 26 (25.49%) 40 (39.22%) 0.646

Surgical mask 4 (3.92%) 6 (5.88%) 10 (9.80%) 0.586

Face shield 16 (15.69%) 21 (20.59%) 37 (36.27%) 0.076

Protective goggles 12 (11.76%) 17 (16.67%) 29 (28.43%) 0.219

Disposable surgical gown 10 (9.80%) 16 (15.69%) 26 (25.49%) 0.441

Waterproof coat 15 (14.71%) 24 (23.53%) 39 (38.24%) 0.299

Disposable hat or cap 4 (3.92%) 6 (5.88%) 10 (9.80%) 0.586

Disposable props 10 (9.80%) 20 (19.61%) 30 (29.41%) 0.891

Had training in the use of PPE 17 (16.67%) 41 (40.20%) 58 (56.86%) 0.451

Accident with biological material 3 (2.94%) 12 (11.76%) 15 (14.71%) 0.268

Symptoms suggestive of COVID-19 21 (20.59%) 68 (66.67%) 89 (87.25%) <0.001

Table 2: SRQ Score - 20* in nursing technicians who treated cases of COVID-19, with the cutoff point for moving to the second phase > 8, in 
Belém, PA, 2021.

Score N % Mental suffering

0 23 14.56%  

1 10 6.33%  

2 19 12.03%  

3 16 10.13%  

4 10 6.33%  

5 13 8.23%  

6 9 5.70%  

7 5 3.16%  
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8 10 6.33%  

9
4 2.53% Yes

(cutoff)

10 6 3.80% Yes

11 9 5.70% Yes

12 13 8.23% Yes

13 2 1.27% Yes

14 2 1.27% Yes

15 1 0.63% Yes

16 4 2.53% Yes

17 1 0.63% Yes

18 1 0.63% Yes

Grand total 158 100.00%  

Total in the next phase 43 27.22%  

Table 3: Alcohol Use Disorders Identification Test - AUDIT C Scores and risk categories for alcohol use in nursing technicians who cared for 
COVID-19 in Belém, PA, 2021.

Score Female % Male % n total %

0 83 52.53% 9 5.70% 92 58.23%

1 8 5.06% 2 1.27% 10 6.33%

2 10 6.33% 2 1.27% 12 7.59%

3 5 3.16% 2 1.27% 7 4.43%

4 6 3.80% 5 3.16% 11 6.96%

5 5 3.16% 3 1.90% 8 5.06%

6 6 3.80% 1 0.63% 7 4.43%

7 4 2.53% 2 1.27% 6 3.80%

8 1 0.63% 2 1.27% 3 1.90%

9 1 0.63% 1 0.63% 2 1.27%

Grand total 129 81.65% 29 18.35% 158 100.00%

 

Risk categories

  Female % Male %

 

Low risk 101 63.92% 15 9.51%

Moderate risk 16 10.12% 8 5.06%

High risk 10 6.33% 3 1.90%

Severe risk 2 1.26% 3 1.90%

Table 4: AUDIT-C score in nursing technicians who treated cases of COVID-19, with the cutoff point for moving to the second phase > 6, in 
Belém, PA, 2021.

Score N % Mental suffering

0 92 58.23%  

1 10 6.33%  

2 12 7.59%  

3 7 4.43%  

4 11 6.96%  
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5 8 5.06%  

6 7 4.43%  

7
6 3.80% Yes

(cutoff)

8 3 1.90% Yes

9 2 1.27% Yes

Grand total 158 100.00%  

Total in the next phase 11 6.96%  

Table 5: Assessment of mental health scales by average score, of professionals who were tested for COVID-19, positive VS negative for SARS-
CoV-2 in nursing technicians, Belém-PA 2021.

Mental health n Positive % Negative %

SRQ 102 69 67.65% 33 32.35%

Average score   6.01   5.55  

AUDIT-C 102 69 67.65% 33 32.35%

Average score   1.84   1.42  

PHQ-9 33 23 69.70% 10 30.30%

Average score   7.48   9.2  

GAD-7 33 23 69.70% 10 30.30%

Average score   5.96   7.6  

PCL-5 33 23 69.70% 10 30.30%

Average score   21.52   20  

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, c = 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.

Among the 158 participants, only 102 took the test for 
COVID-19, and of these 102, only 33 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.

Discussion

Health professionals who work in low, medium and high 
complexity networks providing care for suspected or confirmed 
cases of COVID-19 are susceptible to infection by the SARS-CoV-2 
virus due to the nature of their work activity. Studies during 
the pandemic revealed that all countries had a large number of 
infected professionals and high mortality rates. In Brazil, until 
August 2021, the professional category most affected by COVID-19 
contamination were nursing professionals, highlighting the large 
percentage for the number of deaths. In a literature review 

investigating the characteristics of healthcare professionals 
affected by COVID-19, it was identified that in China, Italy and the 
USA there was a predominance of females and an age group over 
40 years old in up to 70% of related research [12].

The data from this study regarding gender also detected a 
higher frequency for females. These data can be justified because 
the nursing profession is historically composed mostly of female 
professionals, whether they are nurses or nursing technicians. 
Thus, the profile of the professionals who participated in this 
research corroborates the study by Hernandes ESC, et al. (2017), 
where, according to him, Brazilian health professionals are, for 
the most part, made up of women, young people, over 30 years 
old [13]. However, in the present study there was no statistical 
difference between genders in relation to positivity for SARS-
CoV-2.

Thus, corroborating the global index and the state of Pará, 
this study revealed that 66.67% of technical nursing professionals 
were positive in a test for SARS-CoV-2 and had symptoms of 
COVID-19. This high positivity rate may be related to the work 
process of the technical nursing professional who needed to deal 
with immediate care for patients with COVID-19, requiring high 
productivity in performing tasks, in the shortest possible period. 
The high number of symptomatic professionals who did not take 
any test for SARS-CoV-2 (69 out of 158) is notable. In the study 
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questionnaire there was no question about the reason, however 
on April 23, 2020, nursing technicians and nurses in Rio de Janeiro 
reported the lack of availability of tests for professionals suspected 
of having COVID-19. Even on April 28, 2020, the hospital cleaner 
(68 years old) had the right, but was unable to take the test for 
COVID-19 [14].

In April 2020, the Ministry of Health (MS) issued a document 
on the distribution and offer of rapid tests for COVID-19 to states 
and municipalities, as well as criteria established to contemplate 
their use, with priority given to health professionals, security 
professionals public and population considered a risk group 
[15-17]. For the equitable distribution of tests to states and 
municipalities, an estimate of the professional number of health 
workers across the entire care network was made based on data 
available in the Information Technology Department of the Unified 
Health System [18]. Although the document from the Ministry of 
Health (MS) (BRASIL, 2020) elucidates the planning for offering 
COVID-19 tests to health professionals, many reports reported 
difficulties in accessing them and, consequently, not carrying them 
out [19].

In the work context of technical nursing professionals, there 
was an increase in work overload, and even without knowing the 
disease for sure, they began to face a high demand of patients 
in the health service and with an insufficient number of human 
resources and infrastructure. inadequate in health services [20].

Work overload, stress, general imbalance and inability 
to deal with everyday difficulties are factors, symptoms and 
causes that lead to mental illness with mental and consequently 
behavioral disorders. Mental disorders are visibly understood 
as deterioration in functioning, in the sense of not being able to 
progress or develop daily life activities. It is also perceived by 
changes in psychic functions, which affect mood and emotions 
and are understood as something pathological. Sadness can only 
be characterized as a change at an unhealthy level if diagnosed as 
pathological sadness [21].

In this present study, the main physical and behavioral signs 
reported by nursing technicians were: sleeping poorly, feeling 
nervous, tense or worried, easily tired, feeling sad, frequent 
headaches, and unpleasant sensations in the stomach. Diseases 
such as COVID-19 can cause considerable mental stress to 
healthcare professionals who provide care to people affected by 
various pathologies, and this process can result in a decrease in 
decision-making capacity, the quality of interaction with patients, 
and increased levels of anxiety and post-traumatic stress disorders 
[22].

Regarding the problem related to alcohol use, it was possible 
to identify that both females and males presented low risk. For 
males, the percentages were low, which may be directly related 
to the size of the male sample in the study. Technical nursing 
professionals reported difficulties related to physical and mental 

health, anxiety and post-traumatic stress related to the COVID-19 
pandemic [23]. Studies have reported several impacts on the 
lives of healthcare workers due to the COVID-19 pandemic. A 
study in China, in the initial phase of the disease, showed that the 
pandemic seriously worsened stress and anxiety among nursing 
professionals, this being the category that most demonstrated 
some level of physical or mental exhaustion [24]. A Brazilian 
study reported a predominance of professionals affected by 
anxiety, followed by depression [25] and other studies reported 
feelings such as fear, uncertainty, insecurity, nervousness, anxiety, 
insomnia and post-traumatic stress disorder [26,27].

Thus, despite all the physical and behavioral signs reported in 
the aforementioned studies, the Federal Nursing Council (COFEN) 
prohibited associates from denying nursing care in urgent, 
emergency, epidemic, disaster and catastrophe situations, causing 
professionals to continue assisting the victims of the pandemic 
[28]. The study under analysis showed that the technical nursing 
professionals positive for COVID-19 were mostly of mixed ethnicity. 
However, it is expected since the Brazilian racial composition 
differs between regions, with a greater concentration of whites 
in the south and southeast regions, with black and brown races 
prevailing in the north and northeast regions [29].

In the present study, of the nursing technicians who 
were positive for SARS-CoV-2 and who reported having some 
comorbidity, they most frequently cited obesity. However, in the 
analysis for each type of comorbidity there was no significance, 
which may be associated with the limited size of the study 
population. Comorbidities in this study were more significant than 
in other studies. In the study by Guan WJ, et al., only 25.1% had 
some comorbidity, with a prevalence of hypertension followed 
by heart disease and diabetes [30]. Similar values were found by 
Huang C, et al. [31].

In the province of Muscat (Oman), the main risk factors 
associated with healthcare professionals infected with COVID-19 
were obesity, diabetes, heart disease, chronic neurological and 
hematological disease, asthma and chronic lung disease [32]. In 
a study that evaluated healthcare professionals positive for SARS-
CoV-2 in Brazil, it was shown that the main pre-existing diseases 
were systemic arterial hypertension, asthma/bronchitis, heart 
disease, diabetes, rhinitis, hyperthyroidism, obesity and multiple 
sclerosis [33].

According to data from this study related to the frequency of 
use of PPE, disposable props were the most cited as always and 
most often used, followed by waterproof coats, protective glasses 
and face shields. The disposable surgical gown was the personal 
protective equipment (PPE) never used, followed by the N95 
mask and face shield. However, it was observed that many PPE 
were not used, including the cheapest and most easily accessible 
PPE, as 16.46% of professionals responded that they did not use 
disposable gloves and a surgical mask. A study reported that the 
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shortage of PPE contributes to intensifying professionals’ fear of 
exposure to the coronavirus at work, contributing to psychological 
suffering or other illnesses. Therefore, a stable and adequate 
supply of PPE is extremely necessary, even in non-pandemic 
periods [34].

In addition to the Institutions having the obligation to provide 
adequate PPE, it is extremely necessary to provide clear guidance 
on use, creating and promoting logistical support in the supply 
of PPE and medical equipment, adjusting routines and educating 
employees, prioritizing donning and doffing of the equipment. Of 
the technical nursing professionals who participated in our survey, 
only 58.86% responded that they had been trained in the use of 
PPE. This percentage was much lower than expected. In another 
study similar to ours, also in the State of Pará, Brazil, around 72% 
of professionals reported receiving this training [35]. However, 
this study used information only from professionals from a single 
Health Hospital, while ours, by using the RDS methodology, several 
professionals from UBS, UPA, public Hospital, SAMU and private 
Hospital responded to the questionnaire.

In India, a study carried out with 143 frontline healthcare 
professionals found that only 44.1% of the total had undergone 
prior training in handling PPE, which is more similar to our results 
[36]. In this study, analyzing the results of tests for SARS-CoV-2 
in relation to the use of PPE, there was no statistical significance. 
Biological risk is intensively encountered in the hospital 
environment and the need for protection against it is defined 
by the source of the material, the nature of the operation or 
experiment to be carried out, as well as the conditions under which 
it is carried out. In this research, 86.08% of participants reported 
having suffered an accident with biological material, however the 
frequency of individuals positive in a test for COVID-19 reporting 
a biological accident was higher than those negative, but without 
statistical significance.

A survey carried out with nursing professionals on the front 
line in emergency units, the majority cited that they were exposed 
to biological risks through contact with blood and bodily fluids, 
as there was a lack and shortage of various PPE, with gloves and 
masks being the most used. and protective glasses the least used. 
It was mentioned that there was a lack of adherence to safety 
protocols due to discomfort when using the equipment, as well as 
a lack of training on how to use it [37].

The greatest positivity among the professionals in this study 
and the lack of use of PPE questioned was in relation to the lack of 
use of the N95 mask, waterproof coat and face shield. However, in 
the analysis of the variables, no statistically significant difference 
was found. This lack of use of PPE may be related to the number 
of care provided to victims of the pandemic, which as a result has 
seen a significant increase in the amount of PPE needed to provide 

care to them. Additionally, to optimize the use of PPE, institutional 
protocols were created, sometimes without scientific evidence or 
support from international organizations, such as the reuse of N95 
masks, a condition that did not value worker health, but rather 
cost reduction, placing worker health at risk [38].

Nursing technicians represent the class of health professionals 
who have the greatest proximity to patients, which can make them 
more mobilized with emotional and physical issues that emerge 
from this professional contact and it is also necessary to consider 
the socioeconomic vulnerabilities of nursing technicians, being a 
group with lower income compared to other professionals. Thus, 
this study showed the reality reported by these professionals in 
2021 in Belém, emphasizing agreement with other literature 
that portrays the precarious scenario of these professionals 
during the first years of the pandemic. In this study it can be 
observed that technical nursing professionals are exposed to 
numerous occupational risks, pre-existing health conditions and 
unavailability of supplies for greater protection during their work 
activities.

The main limitation of this study was the low adherence of 
health professionals, due to excessive work in extreme conditions. 
In view of this and our results, it is necessary to expand 
knowledge about discussions and improvement and prevention 
programs regarding occupational risks, strengthen worker health 
surveillance actions and guarantee municipal, state and federal 
actions for better working conditions. work for the category.

Conclusions

Through the analysis of the variables in this study, it was 
possible to identify that the factors associated with positive SARS-
CoV-2 in technical nursing professionals (PTEs) in Belém-PA, 2021 
were race (brown color) and symptoms suggestive of COVID-19. It 
is also possible to observe the predominance of females and the 
age range of 40 to 49 years of positive individuals.

PTEs positive for SARS-CoV-2 cited the comorbidity of obesity 
and public hospitals as the workplace as the most common, with 
the N95 mask being the least used personal protective equipment. 
The greatest positivity for SARS-CoV-2 among the professionals in 
this study and the lack of use of PPE questioned was in relation to 
the lack of use of the N95 mask.

The physical and behavioral signs most cited by professionals 
were: “sleeping poorly”, “feeling nervous, tense or worried”. In 
relation to alcohol use, it was possible to identify that both genders 
presented low risk and the majority presented some physical and 
behavioral signs compatible with psychiatric symptoms. Overall, 
this study can help improve the mental health of healthcare 
workers and by ensuring that they are better equipped to 
provide care during the ongoing pandemic. Thus, it is necessary 
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to guarantee actions by public and private authorities for better 
working conditions for the category considering these biosecurity 
aspects.
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Supplementary Material S1
Table 1: Characteristics of the technical nursing professionals in the study.

Participant characteristics
Nursing technicians (n = 158)

n %

Sex

Female 129 81.65%

Male 29 18.35%

Age

<30 26 16.46%

> 60 3 1.90%

30 - 39 53 33.54%

40 - 49 50 31.65%

50 - 60 26 16.46%

Presence of comorbidity

Yes 111 70.25%

No 47 29.75%

Type of comorbidity

Diabetes 6 3.80%

HAS 14 8.86%

Obesity 19 12.03%

Heart diseases 4 2.53%

Kidney disease 2 1.27%

Other Disease 19 12.03%

Number of jobs    

2-Jan 155 98.10%

4-Mar 3 1.90%

Provider institution

Basic Health Unit (PSF) 42 26.58%

UPA 11 6.96%

Public hospital 104 65.82%

SAMU 3 1.90%

Private Hospital 26 16.46%

Office/Home assistance 8 5.06%

Desktop

Emergency 32 20.25%

ICU 30 18.99%
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Outpatient 28 17.72%

Nursery 67 42.41%

Others 47 29.75%

Table 2: Adherence to infection prevention and control during care interactions with patients with COVID-19 and accidents with biological 
materials.

Participant characteristics
Nursing technicians (n = 158)

n %

Did you have training in the use of PPE at any point during the pandemic?

No 65 41.14%

Yes 93 58.86%

While providing care to a patient with COVID-19. Indicate the frequency of use of each PPE:

Disposable gloves

Always (> 95%) 1 0.63%

Most of the time (greater than or equal to 50%) 2 1.27%

Sometimes (< 50%) 7 4.43%

Never 26 16.46%

Not available in the service 114 72.15%

No value stated 8 5.06%

N95 Mask

Always (> 95%) 5 3.16%

Most of the time (greater than or equal to 50%) 5 3.16%

Sometimes (< 50%) 26 16.46%

Never 33 20.89%

Not available in the service 81 51.27%

No value stated 8 5.06%

Surgical mask

Always (> 95%) 3 1.90%

Most of the time (greater than or equal to 50%) 11 6.96%

Sometimes (< 50%) 32 20.25%

Never 26 16.46%

Not available in the service 78 49.37%

No value stated 8 5.06%

Face shield

Always (> 95%) 13 8.23%

Most of the time (greater than or equal to 50%) 15 9.49%

Sometimes (< 50%) 62 39.24%

Never 32 20.25%

Not available in the service 27 17.09%

No value stated 9 5.70%

Protective goggles

Always (> 95%) 14 8.86%

Most of the time (greater than or equal to 50%) 21 13.29%
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Sometimes (< 50%) 54 34.18%

Never 25 15.82%

Not available in the service 35 22.15%

No value stated 9 5.70%

Disposable surgical gown

Always (> 95%) 3 1.90%

Most of the time (greater than or equal to 50%) 5 3.16%

Sometimes (< 50%) 40 25.32%

Never 35 22.15%

Not available in the service 66 41.77%

No value stated 9 5.70%

Waterproof coat

Always (> 95%) 15 9.49%

Most of the time (greater than or equal to 50%) 21 13.29%

Sometimes (< 50%) 54 34.18%

Never 26 16.46%

Not available in the service 33 20.89%

No value stated 9 5.70%

Disposable hat or cap

Always (> 95%) 1 0.63%

Most of the time (greater than or equal to 50%) 0 0%

Sometimes (< 50%) 9 5.70%

Never 19 12.03%

Not available in the service 120 75.95%

No value stated 9 5.70%

Disposable props

Always (> 95%) 16 10.13%

Most of the time (greater than or equal to 50%) 30 18.99%

Sometimes (< 50%) 49 31.01%

Never 16 10.13%

Not available in the service 38 24.05%

No value stated 9 5.70%

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

No 44 27.85%

Yes 114 72.15%

During these procedures, indicate how often you used PPE:

Disposable gloves

Always (> 95%) 0 0%

Most of the time (greater than or equal to 50%) 0 0%

Sometimes (< 50%) 5 3.16%

Never 6 3.80%

Not available in the service 103 65.19%
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No value stated 44 27.85%

N95 Mask

Always (> 95%) 2 1.27%

Most of the time (greater than or equal to 50%) 1 0.63%

Sometimes (< 50%) 12 7.59%

Never 15 9.49%

Not available in the service 84 53.16%

No value stated 44 27.85%

Surgical mask

Always (> 95%) 1 0.63%

Most of the time (greater than or equal to 50%) 17 10.76%

Sometimes (< 50%) 19 12.03%

Never 16 10.13%

Not available in the service 61 38.61%

No value stated 44 27.85%

Face shield

Always (> 95%) 5 3.16%

Most of the time (greater than or equal to 50%) 13 8.23%

Sometimes (< 50%) 34 21.52%

Never 23 14.56%

Not available in the service 39 24.68%

No value stated 44 27.85%

Protective goggles

Always (> 95%) 4 2.53%

Most of the time (greater than or equal to 50%) 13 8.23%

Sometimes (< 50%) 33 20.89%

Never 21 13.29%

Not available in the service 43 27.22%

No value stated 44 27.85%

Disposable surgical gown

Always (> 95%) 0 0%

Most of the time (greater than or equal to 50%) 4 2.53%

Sometimes (< 50%) 22 13.92%

Never 27 17.09%

Not available in the service 61 38.61%

No value stated 44 27.85%

Waterproof coat

Always (> 95%) 5 3.16%

Most of the time (greater than or equal to 50%) 13 8.23%

Sometimes (< 50%) 36 22.78%

Never 28 17.72%

Not available in the service 32 20.25%

No value stated 44 27.85%
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Disposable hat or cap

Always (> 95%) 0 0%

Most of the time (greater than or equal to 50%) 0 0%

Sometimes (< 50%) 5 3.16%

Never 12 7.59%

Not available in the service 97 61.39%

No value stated 44 27.85%

Disposable props

Always (> 95%) 11 6.96%

Most of the time (greater than or equal to 50%) 24 15.19%

Sometimes (< 50%) 29 18.35%

Never 17 10.76%

Not available in the service 33 20.89%

No value stated 44 27.85%

Have you had an accident with biological material?

I didn’t have an accident with biological material 136 86.08%

Other 2 1.27%

Drilling with any contaminated instrument 9 5.70%

Piercing with any contaminated instrument, Splash of biological fluid/secretions 
on non-intact skin, other 1 0.63%

Splash of biological liquid/secretions on the mucous membrane of the mouth/
nose 1 0.63%

Splash of biological liquid/secretions on the mucous membrane of the eyes 2 1.27%

Splash of biological liquid/secretions on the mucosa of the eyes, Splash of bio-
logical liquid/secretions on the mucosa of the mouth/nose, Splash of biological 

liquid/secretions on non-intact skin, Piercing with any contaminated instrument
1 0.63%

Splash of biological liquid/secretions on the mucous membrane of the eyes, Splash 
of biological liquid/secretions on non-intact skin 2 1.27%

Splash of biological fluid/secretions on non-intact skin 3 1.90%

Splash of biological fluid/secretions on non-intact skin, other 1 0.63%

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

Very high risk 67 42.41%

High risk 59 37.34%

Medium risk 24 15.19%

Low risk 8 5.06%

No risk 0 0%

Have you been tested for COVID-19?

No 56 35.44%

Yes 102 64.56%
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Table 1: SRQ-20: Percentage and sample number (n) of each response applied to nursing technicians in Belém-PA, 2021.

Dimensions n %

Do you have frequent headaches? 65 41.14%

Do you have a lack of appetite? 14 8.86%

Do you sleep poorly? 87 55.06%

Are you easily scared? 55 34.81%

Do you have hand tremors? 26 16.46%

Do you feel nervous, tense or worried? 78 49.37%

Do you have poor digestion? 58 36.71%

Do you have trouble thinking clearly? 42 26.58%

Have you been feeling sad lately? 70 44.30%

Have you been crying more than usual? 42 26.58%

Do you find it difficult to carry out your daily activities satisfactorily? 49 31.01%

Do you have difficulty making decisions? 38 24.05%

Do you have difficulties at work (your work is painful, causes suffering)? 24 15.19%

Are you unable to play a useful role in your life? 6 3.80%

Have you lost interest in things? 29 18.35%

Do you feel like a useless, useless person? 5 3.16%

Have you had ideas about ending your life? 5 3.16%

Do you feel tired all the time? 58 36.71%

Do you have unpleasant sensations in your stomach? 64 40.51%

Do you get tired easily? 74 46.84%
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