
How to cite this article

Vieira LS, Machado WL, Dal Pai D, Magnago TSBS, Azzolin KO, Tavares JP. Burnout and resilience in intensive 

care Nursing professionals in the face of COVID-19: A multicenter study. Rev. Latino-Am. Enfermagem. 2022;30:e3537.  

[Access
daymonth year

]; Available in: 
URL

. https://doi.org/10.1590/1518-8345.5778.3537

*	 Paper extracted from master’s thesis “Alterações psíquicas 
e resiliência em profissionais de enfermagem de terapia 
intensiva frente à pandemia pela COVID-19: um estudo 
multicêntrico”, presented to Universidade Federal do Rio 
Grande do Sul, Porto Alegre, RS, Brazil.

1	 Universidade Federal do Rio Grande do Sul, Porto Alegre, 
RS, Brazil.

2	 Scholarship holder at the Coordenação de Aperfeiçoamento 
de Pessoal de Nível Superior (CAPES), Brazil.

3	 Pontifícia Universidade Católica do Rio Grande do Sul, 
Faculdade de Psicologia, Porto Alegre, RS, Brazil.

4	 Universidade Federal do Rio Grande do Sul, Departamento 
de Enfermagem Médico-Cirúrgica, Porto Alegre, RS, Brazil.

5	 Universidade Federal de Santa Maria, Departamento de 
Enfermagem, Santa Maria, RS, Brazil.

Burnout and resilience in intensive care Nursing professionals in the 
face of COVID-19: A multicenter study*

Highlights: (1) A multicenter study conducted in four 
reference hospitals in COVID-19 care. (2) Data from the 
first contagion peak, with high exposure of the professionals. 
(3) An unprecedented study, with advancement of knowledge 
about work resilience. (4) Using network analysis, proposing 
a more realistic behavior between the variables. (5) Focus 
on intensive care professionals, with the potential to foster 
strategies.

Objective: to analyze the relationship between the Burnout dimensions 
and the work resilience of intensive care Nursing professionals in 
the COVID-19 pandemic in four hospitals from southern Brazil. 
Method: this is a multicenter and cross-sectional study, composed 
of 153 nurses and nursing technicians of the Intensive Care Units. 
Sociodemographic, health and work-related questions were collected, 
and the Maslach Burnout Inventory and Resilience at Work Scale 20 
instruments were applied. The data were submitted to descriptive 
analysis and to bivariate and partial correlations (network analysis). 
Results: work resilience presented an inverse correlation to emotional 
exhaustion (r=-0.545; p=0.01) and depersonalization (r=-0.419; 
p=0.01) and a direct one to professional achievement (r=0.680; 
p=0.01). The variable with the greatest influence on the correlation 
network was the perception of the impact of the pandemic on mental 
health. Conclusion: resilience interferes in the emotional exhaustion 
and low professional achievement domains of Burnout. Emotional 
exhaustion is conducted through minor psychological disorders, with 
an impact on the workers’ physical and mental health variables. The 
development of institutional resilience should be encouraged in order 
to moderate the illness.

Descriptors: Burnout, Professional; Resilience, Psychological; 
Nursing; Intensive Care Units; Coronavirus; Brazil.
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Introduction

According to the World Health Organization, on March 

11th, 2020 the outbreak of the disease caused by the new 

coronavirus was characterized as a pandemic(1). Since 

then, the impact of the disease on the population has 

been reflecting on the health services and on the work 

routines of the teams(2).

In Brazil, the high incidence rates of the disease and 

the high mortality(3) brought about an increased demand 

for critical care beds, impacting on the intensive care 

services. The increase in the workload in intensive care 

units and the greater need for Nursing professionals due to 

COVID-19 have already been evidenced in the literature(4-5). 

In addition to the complexity and the requirement of 

human resources, acting directly in the care of patients 

can generate an increase in the emotional burden, arising 

from work and from the pandemic situation(6).

In this context, Nursing professionals who work 

in intensive care are exposed, in addition to the risks 

inherent to the disease, to high workloads, unfavorable 

working conditions, experienced fear, difficulties providing 

care to patients and families, frequent contact with death 

and, also, psychological distress(2).

Among the possible psychological impairments, the 

Burnout syndrome, mainly motivated by stressors in 

the workplace, consists of three dimensions: emotional 

exhaustion, depersonalization and low professional 

achievement. This can be characterized by difficulties 

in psychological, psychophysiological and behavioral 

adaptation which, mainly, affect professionals who perform 

their functions directly with people exposed to stressful 

situations(7-8).

To cope with adverse situations and experiences 

at work, the professionals often need to seek individual 

tools that prevent the high burden of stress and harms 

to health. Among these, work resilience involves aspects 

such as creativity and innovation, hope, authenticity, 

high self-esteem for problem solving, critical thinking, 

autonomy, ability to interact with the environment, being 

proactive, dealing with unpredictability, managing stress 

and the support from the family and friends(9). 

It is noteworthy that there are several concepts 

of resilience in the literature, but without a universal 

definition. Its construct involves physics and engineering, 

psychology, social aspects and health, as well as 

organizational relationships(9). Despite its broad concept, 

it is known that most definitions of resilience include at 

least two points in common: the involvement of some 

form of adversity or challenge and then some degree of 

positive adaptation(10). Therefore, they are characteristics 

that can facilitate the worker more positive responses to 

adversity and minimize the risk of illness(9).

Inverse relationships between the Burnout 

syndrome and resilience have already been reported in 

the literature(11-12) at the time prior to the pandemic, in 

which nurses with high resilience scores showed lower 

prevalence of the Burnout syndrome, acting as a partial 

mediator to this outcome(12). However, the factors 

associated with nurses’ resilience are still questioned(13).

A number of studies(11-15) evidence resilience as an 

important protective factor in the face of the adversities. 

However, there is a gap in knowledge linked to the fact 

that investigations on this topic are mostly based on scales 

not specific to the work and health environment(11-15), 

presenting uncertainties in the understanding of the 

factors that involve resilience in the work of these 

professionals.

In view of the above, the following is asked: Which 

is the relationship between the Burnout dimensions and 

the work resilience of intensive care Nursing professionals 

in the COVID-19 pandemic? Therefore, this study aims 

at analyzing the relationship between the Burnout 

dimensions and the work resilience of intensive care 

Nursing professionals in the COVID-19 pandemic at four 

hospitals from southern Brazil. 

Method

Study design and location

This is a cross-sectional and multicenter study, 

guided by the STROBE (Strengthening the Reporting of 

Observational Studies in Epidemiology) guideline, used 

to report observational studies(16).

The study included four hospitals in the state of 

Rio Grande do Sul, Brazil, which were described as H1, 

H2, H3 and H4. Hospital H1 is a public and university 

institution, mostly providing care via the Unified Health 

System (Sistema Único de Saúde, SUS); hospital H2 is a 

teaching hospital, a reference in trauma and had a specific 

wing for COVID-19; hospitals H3 and H4 are general and 

university hospitals. All hospitals were references in the 

care of patients with COVID-19, in need for intensive care.

Period

The data collection period was between August 3rd 

and October 22nd, 2020.

Population

The population of intensive care Nursing professionals 

was 1,127, with 900 technicians and 227 nurses. It is 

noteworthy that the nursing assistants are not part of 

the intensive care teams.
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Selection criteria

Workers from the Nursing teams of the intensive care 

units who were working in assistance in the COVID-19 

pandemic during the data collection period were included. 

Those removed from function during the pandemic of 

COVID-19 were excluded. 

Sample definition

All professionals were invited to the study. Non-

probabilistic sampling was used. Sample calculation took 

into account the network analysis, which estimates the 

partial correlation between the variables and the number 

of variables included in the analysis. The sample size 

exceeds the number of variables in the model (n = 18) 

and has the same number of non-redundant elements in 

the partial correlation matrix [(18*17/2)](17), accounting 

for a total of 153 participants.

Study variables

The questionnaire contained sociodemographic 

information (gender, age, number of children, marital 

status, skin color, schooling level), health (increased 

alcohol consumption during the pandemic, smoking, 

physical activities, sleep quality, quality of the eating 

habits), work (institution, time in the institution, time in 

the sector, time in the profession, position, employment 

contract, other employment contract, work shift, relocation 

in the pandemic, care for patients with COVID-19, 

perception of exposure to the risk for COVID-19, work 

leave in the pandemic, days away from work, perception 

of the impact of the pandemic on physical health and 

mental health), minor psychological disorders (MPD)(18), 

Burnout syndrome(7) and resilience at work(9).

The employment contract variable included 

employees, who respond to the rules established by the 

Consolidation of Labor Laws (Consolidação das Leis do 

Trabalho, CLT), with formal registration; temporary, with 

a contract of defined duration and statutory, referring to 

public servants.

The perception of sleep and eating habits quality were 

evaluated using a five-point Likert scale, varying from 1 

(very poor) to 5 (excellent). To assess the perception of 

the impact of the pandemic on physical health and mental 

health, a five-point Likert scale was used, varying from 1 

(no impact) to 5 (intense impact).

Instruments used to collect the information

To evaluate the Burnout syndrome, the Maslach 

Burnout Inventory (MBI), validated in Brazil, was used(7). 

The instrument has a five-point Likert scale and 22 

questions. Nine questions assess emotional exhaustion 

(questions 1, 2, 3, 6, 8, 13, 14, 16 and 20), five assess 

depersonalization (questions 5, 10, 11, 15 and 22) and 

eight assess professional achievement, with an inverse 

score (questions 4, 7, 9, 12, 17, 18, 19 and 21)(7). The 

answers indicated are added up and divided, in order 

to obtain the arithmetic mean of the scores in each 

dimension. The variables of the inventory’s three subscales 

are presented independently and can be measured and 

analyzed separately(7,19).

To assess work resilience, the Resilience at Work - 

RAW Scale Brazil 20 was used, developed in Australia(10) 

and validated in Brazil(9). The scale has seven domains: 

Living authentically (questions 1, 2 and 3), Finding 

vocation (questions 5, 6, 7 and 8), Keeping the balance 

(questions 9, 10 and 11), Managing stress (questions 

13, 14, 15 and 16), Interacting cooperatively (questions 

17 and 18), Staying healthy (questions 20 and 21), 

Building networks (questions 23 and 24). The answer 

options vary from strongly disagree (0) to strongly 

agree (6). Questions nine and 11 have inversely scored 

items. It is noteworthy that the instrument includes 25 

questions, with the option of using the versions with 20 

or 25 items of the scale, both validated in Brazil. The 

general Cronbach’s alpha of the RAW Scale Brazil 20 

remained at 0.79 and, for the scale’s domain, it varied 

from 0.49 to 0.85. Confirmatory factor analysis showed 

factor loadings ≥0.30(9). The general score of the scale 

was used to verify the correlation between the variables. 

Due to copyrights, the analysis modality requires a 

request through the http://www.workingwithresilience.

com.au website.

To track minor psychological disorders, the Self-

Reporting Questionnaire (SRQ-20) was used, which 

contains 20 dichotomous questions about depressive, 

anxious and psychosomatic symptoms that occurred in 

the last 30 days from the answer. The score of one (1) 

indicates presence of symptoms and zero (0), absence. 

Seven or more affirmative answers are considered to 

identify minor psychological disorders(18,20).

Data collection

The workers were invited through the institutional 

email service, receiving the research instrument, via 

Google Forms and the Free and Informed Consent Form 

(FICF). The form received provided access to the FICF first. 

Subsequently, it was subdivided into sections: general 

worker’s data (sociodemographic and health issues), 

information about work (labor issues), Maslach Burnout 

Inventory, Self-Reporting Questionnaire and the Resilience 

at Work Scale - 20, constituting 93 mandatory questions. 

Prior evaluation of the questionnaire was performed to 

identify possible failures and estimate the response time.
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As a strategy during data collection, visits were made 

to the units to invite the professionals who had not been 

granted access to the research instrument and also to 

remind them about the study.

In view of the limitations related to the critical 

pandemic period, it was not possible to carry out 

supervision tasks during completion of the forms. 

However, all professionals were instructed to answer them.

Data treatment and analysis

The data were stored in Excel® spreadsheets and 

later transferred to the SPSS® Statistical Package for the 

Social Sciences, SPSS Inc, Chicago), version 18.0 for 

Windows, and to the JASP platform - Jeffreys’s Amazing 

Statistics Program (version 0.14.1)(17). A descriptive and 

inferential statistical analysis was performed.

Distribution of the variables was verified using the 

Shapiro-Wilk test, considering p≤0.05 to indicate non-

adherence to normal distribution. The parametric variables 

(age and time working in the profession) were described 

as mean and standard deviation. The other continuous, 

non-parametric variables were described in medians and 

interquartile intervals. The data obtained by means of the 

Likert scale were described in medians and interquartile 

ranges. The categorical variables were presented through 

of absolute and relative frequencies.

To verify the correlation between the variables, 

bivariate Spearman correlations were performed, 

suitable for analyses that include ordinal and continuous 

variables. To evaluate the difference between two groups 

and the Burnout syndrome domains (Emotional Strain, 

Depersonalization and Professional Achievement), the 

Mann-Whitney test was used and, for more than two 

groups, Kruskal-Wallis and Dunn. Therefore, it was 

verified which independent variables (sociodemographic, 

health and work-related variables) presented a 

significant relationship (p<0.05) with at least one of 

the dependent variables.

To investigate the relationship between Burnout 

and resilience at work, a network analysis was carried 

out, which comprises two stages: the first consists in 

estimating the matrix of regularized partial correlations 

(that is, with values close to zero, set at zero) through 

of the Graphical Least Absolute Shrinkage and Selection 

Operator (GLASSO) algorithm and the second stage, in 

which the partial correlation matrix is represented in a 

two-dimensional plane in a graphic object(17). The partial 

correlations are estimated using the inverse matrix (m-

1) of the bivariate correlation matrix, which, in the JASP 

software, are calculated using the “cor_auto” function that 

considers the measurement and distribution level of each 

pair of variables (e.g. Pearson, Spearman, dot-biserial, 

polyserial, etc.).

The resulting non-directional network is formed by 

vertices, representing the variables investigated, and by 

edges, representing the partial correlations among them. 

The partial correlations can vary in magnitude (more or 

less thick lines) and in positive (blue) or negative (red) 

direction(21). This analysis identifies the associations 

between two variables after controlling the effect that 

all others have on them; thus increasing the certainty of 

the inferences presented in the previous analyses.

Ethical aspects

The study was approved by the Research Ethics 

Committee for each institution under study, as well as 

by the National Research Ethics Commission (Comissão 

Nacional de Ética em Pesquisa, CONEP), under opinion 

number 4,152,027 and CAAE: 33105820.2.0000.0008. The 

ethical precepts were respected according to Resolution 

466/12 of the National Health Council (Conselho Nacional 

de Saúde, CNS)(22). Clarifications about the study were 

transcribed in the Free and Informed Consent Forms and 

made available to the participants. Completion of the 

instrument was considered as acceptance to participate 

in the research.

Results

The highest percentage of the participants 

corresponded to the female gender (78.4%; n=120). 

The mean age was 38.41 ± 7.42 years old and the median 

for children was 1 (0-2). Regarding marital status, 75.2% 

(n=115) were married or had a partner. The workers 

stated being white- (79.6%; n= 121), brown- (11.2%; 

n=17) and black-skinned (9.2%; n=14). The level of 

vocational/technical training represented 43.8% (n=67), 

followed by specialization/residency (30.7%; n=47), 

master’s/PhD degree (16.3%; n=25) and undergraduate 

degree (9.2%; n=14). 

Regarding life habits, 30.1% (n=46) reported an 

increase in alcohol consumption during the pandemic and 

92.2% (n=141) were non-smokers. Physical activity was 

reported by 26.8% (n=41) of the workers. In addition to 

that, the perception of sleep quality had a median of 3 (2-4).

The work-related characteristics of intensive 

care Nursing professionals are presented in Table 1. 

Furthermore the perception of the impact of the pandemic 

on health had a median of 4 (3-4) for physical health 

and 4 (3-5) for mental health. Regarding work leaves 

during the pandemic, 43.1% of the cases (n=66) were 

due to suspected COVID-19 and 13.1% (n=20) due to 

confirmation of the disease.
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Table 1 - Work-related characteristics of intensive care 

Nursing professionals (N=153). Rio Grande do Sul, Brazil, 

2020

Variables n=153

Institution*

Hospital 1
Hospital 2
Hospital 3
Hospital 4

87 (56.9)
27 (17.6)
25 (16.3)
14 (9.2)

Working time in the institution in months† 33 (5-123.5)

Time in the profession in months‡ 145.55 ± 85.6

Position*

Nurse
Nursing technician

69 (45.1)
84 (54.9)

Employment contract*

CLT§

Temporary
Statutory

108 (70.6)
42 (27.5)

3 (1.9)

Working time in the sector in months† 33 (4-105)

Other employment contract*

No
Yes

121 (79.1)
32 (20.9)

Work shift*

Day
Night

89 (58.2)
64 (41.8)

Relocated to another sector/unit during the 
COVID-19 pandemic*

No
Yes

104 (68)
49 (32)

Assistance to patients with COVID-19*

No
Yes

5 (3.3)
148 (96.7)

Exposure to risk of the disease† 4 (3-5)

Variables n=153

Work leaves during the pandemic*

No
Yes

100 (62.7)
53 (37.3)

Days of work leaves† 7 (4-14)

*n(f); †Median and 25th and 75th percentiles; ‡Mean ± Standard Deviation; 
§CLT = Professionals in a labor regime that responds to the rules established 
by the Consolidation of Labor Laws (CLT) 

Regarding the workers’ psychological health, the 

prevalence of minor psychological disorders was 54.9% 

(n=84). In relation to Burnout, 11.1% (n=17) of the 

workers had the syndrome. Regarding the Burnout 

domains, 28.8% (n=44) presented emotional exhaustion; 

39.9% (n=61), depersonalization and 26.1% (n=40), low 

professional achievement. Emotional exhaustion was low 

in 21.6% (n=33), moderate in 49.7% (n=76) and high 

in 28.8% (n=44). Depersonalization was low in 18.3% 

(n=28), moderate in 41.8% (n=64) and high in 39.9% 

(n=61). Regarding professional achievement, it was low 

in 24.2% (n=37), moderate in 49.7% (n=76) and high 

in 26.1% (n=40).

The presence of minor psychological disorders was 

correlated with emotional exhaustion (r=0.632; p=0.01), 

depersonalization (r=0.477; p=0.01) and low professional 

achievement (r=-0.450; p=0.01). Resilience at work 

was inversely correlated with emotional exhaustion (r=-

0.545; p=0.01) and depersonalization (r=-0.419; p=0.01) 

and directly correlated with professional achievement 

(r=0.680; p=0.01). There was a negative correlation 

between resilience at work and minor psychological 

disorders (r=-0.675; p=0.01). The network of correlations 

between the Burnout dimensions and resilience at work 

is represented in Figure 1.
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It is noted that depersonalization is driven by 

emotional exhaustion. Professional achievement directly 

interferes with resilience at work. Resilience at work 

proved to be a protective factor against emotional 

exhaustion.

The socio-occupational variables, with a statistically 

significant difference with the Burnout dimensions and/

or with resilience at work, were included in the network 

analysis.

Emotional exhaustion was, significantly, related 

to time working in the institution (p=0.005), working 

time in the sector (p=0.009), perception of the impact 

of the pandemic on physical (p<0.001) and mental 

(p<0.001) health, days of work leaves (p=0.024), position 

(p=0.007), employment contract (p=0.01), perceived risk 

of exposure to COVID-19 (p<0.001), work shift (p=0.001) 

and sleep quality (p<0.001).

Depersonalization was, significantly, related to the 

practice of regular physical activity (p=0.01), working 

time in the institution (p=0.043), the perception of 

the impact of the pandemic on physical (p=0.001) and 

mental (p=0.001) health, perceived risk of exposure to 

COVID-19 (p<0.001), sleep quality (p=0.02) and work 

shift (p=0.01).

Professional achievement was, significantly, 

related to time working in the institution (p=0.005), the 

perception of the impact of the pandemic on mental health 

(p<0.001), days of work leaves (p=0.024), employment 

contract (p=0.009), need to distance from work (p=0.035) 

and work shift (p=0.001).

Resilience at work was, significantly, related to the 

perception of the impact of the pandemic on mental health 

(p<0.001), employment contract (0.024), sleep quality 

(0.012) and work shift (p=0.001).

Analyzing the network of partial correlations (Figure 

2), some relevant groups in this system stand out. Minor 

psychological disorders interfered with the impact of the 

pandemic on mental health, aggravated by emotional 

exhaustion. Depersonalization is driven by emotional 

exhaustion, with a direct and high magnitude relationship. 

The perception of the impact of the pandemic on mental 

health showed, with a high association strength, to be 

influenced by the perception of exposure to COVID-19 

and the perception of the impact of the pandemic on 

physical health. The perceptions about physical health 

showed to be driven through variables about the workers’ 

need and time of work leaves. With a weaker magnitude 

and an inverse relationship, the professionals who did 

not perform physical activities and reported having poor 

sleep quality had a more negative perception of the 

impact of the pandemic on physical health, in addition to 

a greater relationship with minor psychological disorders. 

Emotional exhaustion also presented an inverse and weak 

relationship with work-related variables such as having 

a temporary job, shorter time in the institution and in 

the work sector, that is, with lower rates for this domain.

The vertices represent variables and the edges represent positive (blue color) and negative (red color) associations

Figure 1 - Network of correlations between the Burnout dimensions and resilience at work. Rio Grande do Sul, Brazil, 

2020
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Centrality measures allow us to identify the most 

relevant variables on the network of regularized partial 

correlations, with the greatest potential to provide 

changes. Therefore, according to the centrality table (Table 

2), the variable that presented the greatest influence on 

the network of correlations was the perception of the 

impact of the pandemic on mental health.

Table 2 - Centrality measures of the network of regularized 

partial correlations (N=153). Rio Grande do Sul, Brazil, 

2020

Variables Expected 
influence

Resilience at work -0.805

Emotional distress 1.005

Depersonalization 0.756

Professional achievement 0.580

Male gender -0.674

Physical activity -0.515

Time in the institution -0.688

Impact of the pandemic on the physical health 0.949

Impact of the pandemic on the mental health 2.166

Variables Expected 
influence

Days of work leaves 0.005

Position of nurse -0.809

Temporary employment contract -1.855

Exposure to COVID-19 1.020

Work leaves 0.448

Morning work shift -0.973

Sleep quality -0.468

Time in the sector 0.683

Minor psychological disorders -0.824

Discussion

The findings of this study evidenced resilience at 

work as a protective factor in the presence of high levels 

of emotional exhaustion and depersonalization, domains 

with the highest scores in the Burnout syndrome.

A number of studies(23-24) carried out with intensive 

care professionals in European countries indicate a higher 

prevalence of Burnout. However, at the international 

level, identification of the syndrome is performed in a 

The vertices represent variables and the edges represent positive (blue color) and negative (red color) associations

Figure 2 - Network of partial correlations between the burnout dimensions, resilience at work and socio-occupational 

variables. Rio Grande do Sul, Brazil, 2020

Resilience proved to be a protective factor against 

minor psychological disorders and emotional distress. 

Resilience also presented a strong positive correlation with 

professional achievement. The morning shift professionals 

presented an inverse correlation to resilience at work 

and to the position of nurse. The gender variable did not 

interfere with the network model. 
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different way, without considering the three domains 

for the characterization of Burnout. In a Brazilian study 

carried out before the pandemic, high levels of emotional 

exhaustion and depersonalization were also found, 

justified by the high workload of professionals(25).

The work environment of intensive care units is 

characterized by high technological density and complexity 

of care, requiring from the professional technical and 

specific knowledge, quick thinking, constant scientific 

updating and emotional balance to face adversities. During 

the COVID-19 pandemic, an Italian study(26) evidenced that 

these professionals’ workload increased significantly, linked 

to complex procedures, such as pronating patients and 

the use of Extracorporeal Membrane Oxygenation (ECMO), 

to the pathophysiology of the disease(27), to prolonged 

mechanical ventilation, to increased use of vasoactive 

drugs and to the occurrence of adverse events(28). 

With the advent of the pandemic, factors such as the 

professionals’ gowning and degowning, the feasibility of 

communication between family members and patients, and 

the management of delirium with a higher incidence should 

also be considered when measuring the workload(29).

All these factors, inherent to work in intensive care, 

reveal the profound changes and adaptations that have 

taken place in the services in the face of the pandemic, 

becoming stressors and potentially aggravating health. 

The perception of the impact of the pandemic on physical 

and mental health and the perception of exposure to 

the disease showed to interfere with mental health, in 

the presence of minor psychological disorders and high 

emotional exhaustion. A review study pointed out that the 

most frequent feeling among health workers during the 

pandemic was fear and that negative perceptions related 

to mental health were linked to insomnia, psychological 

distress, Burnout, anxiety and depressive symptoms. As 

for physical health, the manifestations were limited to 

symptoms resulting from COVID-19 infection(30). As a result, 

negative feelings and psychological health problems do not 

seem to be considered an issue linked to physical health.

A qualitative study(31), about the nurses’ emotions 

and perceptions in the face of the pandemic, reveals 

feelings of concern, tension and fear in the face of 

exposure to infection, also related to the possibility 

of COVID-19 contamination of their family members. 

Anguish, despair, sadness, frustration and anxiety were 

also observed through the participants’ testimonies, 

corroborating our findings that point to the relationship 

between mental health issues and the perception of the 

impact of the pandemic on health. The authors highlight 

the importance of self-knowledge and the detection of 

warning signs and manifestations, to develop actions 

aimed at coping with and reducing such feelings(31).

The perception of the impact of the pandemic on 

physical health was related to the need to distance from 

work and to longer periods of time away from work. In 

addition to leaves due to COVID-19, mental health issues 

such as somatization can be related to high stress levels, 

which are often only considered when they interfere with 

physical health to justify the need for a work leave. A 

study with the objective of performing a psychological 

intervention in health professionals evidenced that there 

is resistance on the part of many workers to accept 

psychological support. The authors point out that, 

despite showing excitability, irritability, unwillingness 

to rest and signs of psychological distress, the nurses 

refused any psychological help and stated that they had 

no problems. Among the staff, this refusal of psychological 

support was linked to a desire for uninterrupted rest, 

sufficient protective supplies, and the need for training in 

psychological skills to deal with the patients’ anxiety, panic 

and other emotional problems, as well as the support 

provided by the mental health team to these patients(32).

Therefore, when the impact of work on health is 

not managed, it can lead to physical and psychological 

harms. In addition, the relationship between the presence 

of health problems and greater susceptibility to emotional 

exhaustion was also evidenced in a study carried out with 

Portuguese nurses during the pandemic(33), corroborating 

the relationship between physical and psychological health.

It is noteworthy that our data come from a critical 

period of the pandemic, at the peak of the number of 

cases, with overcrowding of intensive care units and in 

the absence of vaccines, which reflects in high exposure 

of the professionals. According to the Federal Nursing 

Council(34), 44,441 nurses, technicians and assistants were 

distanced from work in 2020, after infection with the 

new coronavirus. In addition to the factors that involve 

workers’ exposure, exhaustion also became a concern due 

to the increased risk of errors with personal and assistance 

care measures, considering the extreme fatigue of the 

teams due to the long period of work and stress(34).

Sleep quality and performance of physical activities 

showed a positive impact on physical health and a 

protective factor for minor psychological disorders. It is 

known that sleep has a function of physical restoration, 

conservation, energy and protection(35) and that the 

practice of physical exercise is fundamental for maintaining 

health. Due to the pandemic and the high number of 

leaves, many professionals faced double working hours, 

as well as high workload and stress, factors that can affect 

sleep quality. In addition to that, the need for a lockdown 

and social isolation restricted leisure activities and sports, 

harming health and quality of life(36).

A study carried out in China indicated that working 

on the front lines in the fight against the pandemic was, 
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significantly, associated with increased anxiety and stress 

levels, with a negative influence on the professionals’ sleep 

quality(37). Greater susceptibility to depressive symptoms, 

anxiety, stress and sleep-related problems in women and 

nurses has also been reported, considering the places 

with the greatest focus of the pandemic as a heightened 

risk for these symptoms(38). The authors reinforce the 

link between sleep and mental health, in which insomnia 

can be related to psychopathologies such as depression 

or post-traumatic stress disorder, after a stressful event. 

In addition to that, people who suffer from insomnia have 

greater difficulties dealing with daily stressors(39).

Regarding the practice of physical activities, a study 

showed a lower risk of illness for the group that exercised 

regularly(40). Performance of physical exercises is capable 

of producing beneficial effects for physical and mental 

health, being considered effective in the prevention of 

mood disorders and neurodegenerative diseases through 

mechanisms involved in the organs-brain signaling axis(41).

Resilience at work proved to be a protective factor 

for the mental health variables, such as presence of 

minor psychological disorders, emotional exhaustion 

and depersonalization. A study carried out in China, 

with front-line nurses at the peak of the COVID-19 

pandemic, revealed the association between resilience 

and Burnout in this population. Resilience showed 

significant negative correlations with burnout, emotional 

exhaustion, depersonalization and reduced personal 

achievement. Negative affects such as fear, nervousness, 

irritability, hostility and shame and positive affects such 

as enthusiasm, attention, pride, hope and contentment, 

were mediators in the Burnout domains, whose study 

proposes to establish resilience strategies for front-line 

health professionals to reduce burnout(42).

A study conducted with front-line female nurses from 

Philippines also evidenced that increased levels of personal 

resilience, organizational support and social support in 

nurses were associated with reduced anxiety levels related 

to COVID-19(43).

Our findings evidenced a direct relationship between 

emotional exhaustion and longer time in the profession. 

In the literature, professional experience tends to improve 

sound awareness in problem solving, which can increase 

confidence in the professional actions, inducing less stress 

and anxiety(33). However, a number of Italian authors, 

who reported their perspectives within an Intensive 

Care Unit during the pandemic, highlight that older and 

more experienced nurses needed to train new Nursing 

professionals, due to care complexity. Therefore, the 

responsibility was assigned to guarantee a high level of 

care and, at the same time, support less experienced 

Nursing colleagues, making their work routines more 

intense and stressful(44).

As for work shift, the morning professionals 

presented an inverse relationship to resilience at work. 

According to the literature, professionals with low levels 

of resilience present a higher risk of illness and this is, 

mainly, related to night shift professionals. The factors 

related to the risk of illness mainly include sleep disorders, 

long working hours and agreement with the chronotype, in 

addition to the practice of physical activity as a protective 

factor(40,45-46). It is noteworthy that the professionals 

working the morning shift can also be affected by these 

factors, as they assume the first demands of the patients 

in the day, have greater contact with the family members 

and participate in activities established for the morning 

shift. In addition to that, the morning shift teams have 

contact with a greater number of professionals, which can 

be related to problem solving and conflict management.

In relation to the professional position, a review study 

on resilience in health workers highlighted that Nursing 

professionals have lower resilience scores when compared 

to other professions, and that front-line professionals also 

have lower resilience rates. The authors report that the 

nurses with higher resilience scores had fewer negative 

mental health results, including anxiety, depression and 

post-traumatic stress disorder(47). An important factor to 

increase the professionals’ resilience and the impulse to 

overcome the challenges facing the pandemic was the 

presence of teamwork(48). Therefore, providing ways to 

build resilience among health professionals with a focus 

on increasing resilience in nurses is encouraged, seeking 

to understand the impact of interventions on the resilience 

scores and on coping with emotional distress(49).

Furthermore, managers should prioritize building 

personal resilience among front-line nurses, as greater 

personal resilience was associated with less anxiety 

motivated by COVID-19. Positive coping strategies and 

nurses’ self-efficacy should be encouraged, in addition to 

providing adequate organizational support, which involves 

maintaining a safe work environment, availability of quality 

Personal Protective Equipment in sufficient numbers, 

supplies to prevent infections, provision of accurate and 

timely information about the disease and implementation 

of training sessions relevant to COVID-19(43).

As limitations, the cross-sectional design does not 

allow monitoring the individuals to verify the impacts of 

the pandemic on mental health, requiring a cohort study. 

There are also few investigations that assess resilience 

at work with the instrument used, creating difficulties in 

corroborating some results. In our study, only healthy 

workers were included, as well as an important percentage 

of new workers in the profession and in the institution, 

with attenuated risk factors for developing Burnout 

syndrome in the first moment of the pandemic, when 

data collection took place.
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This study has important implications about 

strategies that can be made available to Nursing 

professionals in coping with COVID-19 and any other 

possible pandemic. The network analysis allows for a more 

realistic assessment of the variables that affect workers’ 

health and that may be associated with resilience at work. 

In addition to that, the advancement of knowledge about 

resilience at work is highlighted, as the scale applied to 

the professionals is still recent and not widespread, with 

the potential to fill gaps in knowledge.

Conclusion

Resilience positively interferes in the emotional 

exhaustion and low professional achievement domains of 

Burnout. Emotional exhaustion is conducted through minor 

psychological disorders, with an impact on the workers’ 

physical and mental health variables. The level of exposure 

to COVID-19 influences the perception of the impact of 

the pandemic on mental health. Strategies that work on 

the professionals’ resilience can guarantee more positive 

responses to adversities and should be considered at the 

institutional level to minimize the occurrence of Burnout 

among the intensive care Nursing team.

References

1. World Health Organization. WHO Director-General’s 

opening remarks at the media briefing on COVID-19 - 11 

March 2020 [Internet]. Geneva: WHO; 2020 [cited 2021 

May 25]. Available from: https://www.who.int/dg/speeches/

detail/who-director-general-s-opening-remarks-at-the-

media-briefing-on-COVID-19---11-march-2020

2. Crowe S, Howard AF, Vanderspank-Wright B, Gillis 

P, McLeod F, Penner C, et al. The effect of COVID-19 

pandemic on the mental health of Canadian critical care 

nurses providing patient care during the early phase 

pandemic: A mixed method study. Intensive Crit Care 

Nurs. 2021;63:102999. doi: https://doi.org/10.1016/j.

iccn.2020.102999

3. Cavalcante JR, Cardoso-dos-Santos AC, Bremm JM, Lobo 

AP, Macário EM, Oliveira WK et al. COVID-19 no Brasil: 

evolução da epidemia até a semana epidemiológica 20 de 

2020. Epidemiol Serv Saúde. 2020;29(4):e2020376. doi: 

http://dx.doi.org/10.5123/s1679-49742020000400010

4. Lucchini A, Giani M, Elli S, Villa S, Rona R, Foti G. 

Nursing Activities Score is increased in COVID-19 patients. 

Intensive Crit Care Nurs. 2020;59:102876-7. doi: https://

doi.org/10.1016/j.iccn.2020.102876

5. Bruyneel A, Gallani MC, Tack J, d’Hondt A, Canipel 

S, Franck S, et al. Impact of COVID-19 on nursing time 

in intensive care units in Belgium. Intensive Crit Care 

Nurs. 2021;62:102967. doi: https://doi.org/10.1016/j.

iccn.2020.102967

6. Temsah M, Al-Sohime F, Alamro N, Al-Eyadhy A, Al-Hasan 

K, Jamal A, et al. The psychological impact of COVID-19 

pandemic on health care workers in a MERS-CoV endemic 

country. J Infect Public Health. 2020;13(6):877-82. doi: 

https://doi.org/10.1016/j.jiph.2020.05.021 

7. Lautert L. O desgaste profissional do enfermeiro [Thesis]. 

Salamanca (ES): Universidad Pontificia de Salamanca; 

1995.

8. World Health Organization. International Classification of 

Diseases 11th Revision. The global standard for diagnostic 

health information: 2019. Geneva: WHO; 2020 [cited 2021 

May 28]. Available from: https://icd.who.int/browse11/l-m/

en#/http://id.who.int/icd/entity/129180281

9. Greco PBT. Adaptação transcultural para a língua 

portuguesa do Brasil da Resilience at Work Scale (RAW 

Scale) [Thesis]. Santa Maria (RS): Universidade Federal 

de Santa Maria; 2018.

10. Winwood PC, Colon R, McEwen K. A practical measure 

of workplace resilience: Developing the Resilience at work 

scale. Int J Occup Environ Med. 2013;55(10):1205-12. doi: 

https://doi.org/10.1097/JOM.0b013e3182a2a60a

11. Silva SM, Borges E, Abreu M, Queirós C, Baptista PCP, 

Felli VEA. Relação entre resiliência e Burnout: promoção 

da saúde mental e ocupacional dos enfermeiros. Rev Port 

Enferm Saúde Mental. 2016;(16):41-8. doi: https://doi.

org/10.19131/rpesm.0156

12. Guiyuan Z, Xiuying S, Xiaohong T, Chunqin L, Guopeng 

L, Linghua K, et al. Correlates of psychological distress, 

Burnout, and resilience among Chinese female nurses. Ind 

Health. 2016;54(5):389-95. doi: https://doi.org/10.2486/

indhealth.2015-0103 

13. Fiona Y, Raphael D, Mackay L, Smith M, King A. Personal 

and work-related factors associated with nurse resilience: 

A systematic review. Int J Nur Stud. 2019;93(12):129-40. 

doi: https://doi.org/10.1016/j.ijnurstu.2019.02.014

14. Brolese DF, Lessa G, Santos JLG, Mendes JS, Cunha 

KS, Rodrigues J. Resilience of the health team in caring 

for people with mental disorders in a psychiatric hospital. 

Rev Esc Enferm USP. 2017;51:e03230. doi: https://doi.

org/10.1590/S1980-220X2016026003230

15. Silva SM, Baptista PCP, Silva FJ, Almeida MCS, Soares 

RAQ. Resilience factors in nursing workers in the hospital 

context. Rev Esc Enferm USP. 2020;54:e03550. doi: 

https://doi.org/10.1590/S1980-220X2018041003550

16. Von Elm E, Altman DG, Egger M, Pocock SJ, Gotzsche PC, 

Vandenbroucke JP, et al. The Strengthening the Reporting 

of Observational Studies in Epidemiology (STROBE) 

Statement: guidelines for reporting observational studies. 

J Clin Epidemiol. 2008 Apr;61(4):344-9. doi: http://doi.

org/10.1016/j.jclinepi.2007.11.008



www.eerp.usp.br/rlae

11Vieira LS, Machado WL, Dal Pai D, Magnago TSBS, Azzolin KO, Tavares JP.

17. Leme DEC, Alves EVC, Lemos VCO, Fattori A. Network 

analysis: a multivariate statistical approach for health 

science research. Geriatr Gerontol Aging. 2020;14(1):43-

51. doi: https://doi.org/10.5327/Z2447-212320201900073

18. Mari JJ, Williams P. A Validity Study of a Psychiatric 

Screening Questionnaire (SRQ-20) in Primary Care in the 

city of Sao Paulo. Br J Psychiatry. 1986;148(1):23-6. doi: 

https://doi.org/10.1192/bjp.148.1.23

19. Souza MBCA, Helal DH, Paiva KCM. Análise descritiva 

das dimensões do Burnout: um estudo com jovens 

trabalhadores. Cad Bras Ter Ocup. 2019;27(4):817-27. 

doi: https://doi.org/10.4322/2526-8910.ctoAO1778

20. Gonçalves DF, Stein AT, Kapczinski F. Performance of 

the Self-Reporting Questionnaire as a psychiatric screening 

questionnaire: a comparative study with Structured 

Clinical Interview for DSM-IV-TR. Cad Saúde Pública. 

2008;24(2):380-90. doi: https://doi.org/10.1590/S0102-

311X2008000200017

21. Epskamp S, Fried E. A tutorial on regularized partial 

correlation networks. Psychol Methods. 2018;23(4):617-

34. doi: https://psycnet.apa.org/doi/10.1037/met0000167

22. Ministério da Saúde (BR), Conselho Nacional de Saúde. 

Resolução Nº 466/2012, de 13 de junho de 2012: diretrizes 

e normas regulamentadoras de pesquisa envolvendo seres 

humanos. [Internet]. Diário Oficial da União, 13 de junho de 

2012 [cited 2021 Jan 18]. Disponível em: https://conselho.

saude.gov.br/resolucoes/2012/Reso466.pdf

23. Stocchetti N, Segre G, Zanier ER, Zanetti M, Campi R, 

Scarpellini F, et al. Burnout in Intensive Care Unit Workers 

during the Second Wave of the COVID-19 Pandemic: a 

single center cross-sectional Italian study. Int J Environ 

Res Public Health. 2021;18(11):6102. doi: https://doi.

org/10.3390/ijerph18116102

24. Bruyneel A, Smith P, Tack J, Pirson M. Prevalence 

of Burnout risk and factors associated with Burnout 

risk among ICU nurses during the COVID-19 outbreak 

in French speaking Belgium. Intensive Crit Care Nurs. 

2021;65:103059. doi: https://doi.org/10.1016/j.

iccn.2021.103059

25. Aragão NSC, Barbosa GB, Santos CLC, Nascimento DSS, 

Bôas LBSV, Martins DF Júnior, et al. Burnout Syndrome 

and Associated Factors in Intensive Care Unit Nurses. Rev 

Bras Enferm. 2021;74 Suppl 3:e20190535. https://doi.

org/10.1590/0034-7167-2019-0535

26. Lucchini A, Iozzo P, Bambi S. Nursing workload in the 

COVID-19 era. Intensive Crit Care Nurs. 2020;61:102929. 

doi: https://doi.org/10.1016/j.iccn.2020.102929

27. Clerkin KJ, Fried JA, Raikhelkar J, Sayer G, Griffin 

JM, Masoumi A, et al. COVID-19 and Cardiovascular 

Disease. Circulation. 2020;141:1648-55. doi: https://doi.

org/10.1161/CIRCULATIONAHA.120.046941

28. Reper P, Bombart MA, Leonard I, Payen B, 

Darquennes O, Labrique S. Nursing Activities Score is 

increased in COVID-19 patients. Intensive Crit Care 

Nurs. 2020;60:102891. doi: https://doi.org/10.1016/j.

iccn.2020.102891

29. Kotfis K, Roberson SW, Wilson JE, Dabrowski W, Pun 

BT, Ely EW. COVID-19: ICU delirium management during 

SARS-CoV-2 pandemic. Crit Care. 2020;24(1):176. doi: 

https://doi.org/10.1186/s13054-020-02882-x

30. Pablo GS, Vaquerizo-Serrano J, Catalan A, Arango 

C, Moreno C, Ferre F, et al. Impact of coronavirus 

syndromes on physical and mental health of health care 

workers: systematic review and meta-analysis. J Affect 

Disord. 2020;275:48-57. doi: https://doi.org/10.1016/j.

jad.2020.06.022

31. Eleres FB, Abreu RNDC, Magalhães FJ, Rolim KMC, 

Cestari VRF, Moreira TMM. Coronavirus infection has 

reached Brazil, what now? Nurses’ emotions. Rev Bras 

Enferm. 2021;74 Suppl 1:e20201154. doi: https://doi.

org/10.1590/0034-7167-2020-1154

32. Chen Q, Liang M, Li Y, Guo J, Fei D, Wang L, et al. Mental 

health care for medical staff in China during the COVID-19 

outbreak. Lancet Psychiatry. 2020;7(4):15-6. doi: https://

doi.org/10.1016/s2215-0366(20)30078-x

33. Duarte I, Teixeira A, Castro L, Marina S, Ribeiro C, 

Jácome C. Burnout among Portuguese healthcare workers 

during the COVID-19 pandemic. BMC Public Health. 

2020;20(1):1885. doi: https://doi.org/10.1186/s12889-

020-09980-z

34. Conselho Federal de Enfermagem (BR). Brasil representa 

um terço das mortes de profissionais de Enfermagem por 

COVID-19 [Internet]. Brasília: COFEN, 2020 [Acesso 22 jun 

2021]. Disponível em: www.cofen.gov.br/brasil-responde-

por-um-terco-das-mortes-de-profissionais-de-enfermagem-

por-COVID-19_84357.html

35. Amaral KV, Galdino MJQ, Martins JT. Sleep quality 

and work among nursing vocational students. Rev 

Bras Enferm. 2021;74(6):e20201285. doi: https://doi.

org/10.1590/0034-7167-2020-1285

36. Deschasaux-Tanguy M, Druesne-Pecollo N, Esseddik 

Y, Edelenyi FS, Allès B, Andreeva VA, et al. Diet and 

physical activity during the coronavirus disease 2019 

(COVID-19) lockdown (March–May 2020): results from 

the French NutriNet-Santé cohort study. Am J Clin Nutr. 

2021;113(4):924-38. doi: https://doi.org/10.1093/ajcn/

nqaa336

37. Xiao H, Zhang Y, Kong D, Li S, Yang N. The Effects of 

Social Support on Sleep Quality of Medical Staff Treating 

Patients with Coronavirus Disease 2019 (COVID-19) in 

January and February 2020 in China. Med Sci Monit. 

2020;26:e923549. doi: https://doi.org/10.12659/

msm.923549

38. Lai J, Ma S, Wang Y, Cai Z, Hu J, Wei N, et al. Factors 

Associated With Mental Health Outcomes Among Health 

Care Workers Exposed to Coronavirus Disease 2019. 



www.eerp.usp.br/rlae

12 Rev. Latino-Am. Enfermagem 2022;30:e3537.

Received: Dec 19th 2021
Accepted: Feb 13th 2022

Copyright © 2022 Revista Latino-Americana de Enfermagem
This is an Open Access article distributed under the terms of the 
Creative Commons (CC BY).
This license lets others distribute, remix, tweak, and build upon 
your work, even commercially, as long as they credit you for the 
original creation. This is the most accommodating of licenses 
offered. Recommended for maximum dissemination and use of 
licensed materials.

Corresponding author:
Juliana Petri Tavares
E-mail: jupetritavares@gmail.com

 https://orcid.org/0000-0003-4121-645X

Associate Editor:  
Maria Lúcia do Carmo Cruz Robazzi

JAMA Netw Open. 2020;3(3):e203976. doi: https://doi.

org/10.1001/jamanetworkopen.2020.3976

39. Vandekerckhove M, Wang Y. Emotion, emotion 

regulation and sleep: an intimate relationship. Aims 

Neurosci. 2018;1(1):1-22. doi: https://doi.org/10.3934/

neuroscience.2018.1.1

40. Cattani AN, Silva RM, Beck CLC, Miranda FMD, Dalmolin 

GL, Camponogara S. Evening work, sleep quality and illness 

of nursing workers. Acta Paul Enferm. 2021;34:eAPE00843. 

doi: https://doi.org/10.37689/acta-ape/2021ao00843

41. Nay K, Smiles WJ, Kaiser J, Mcaloon LM, Loh K, Galic 

S, et al. Molecular Mechanisms Underlying the Beneficial 

Effects of Exercise on Brain Function and Neurological 

Disorders. Int J Mol Sci. 2021;22(8):4052. doi: https://

doi.org/10.3390/ijms22084052

42. Zhang X, Jiang X, Ni P, Li H, Li C, Zhou Q, et al. 

Association between resilience and Burnout of front-line 

nurses at the peak of the COVID-19 pandemic: positive and 

negative affect as mediators in Wuhan. Int J Ment Health 

Nurs. 2021;30(4):939-54. doi: https://doi.org/10.1111/

inm.12847

43. Labrague LJ, De Los Santos JAA. COVID-19 anxiety 

among front-line nurses: Predictive role of organisational 

support, personal resilience and social support. J Nurs 

Manag. 2020;28(7):1653-61. doi: https://doi.org/10.1111/

jonm.13121

44. Imbriaco G, Monesi A, Ferrari P. Nursing perspectives 

from an Italian ICU. Nursing. 2021;51(1):46-51. doi: 

https://doi.org/10.1097/01.NURSE.0000724372.73357.bf

45. Sousa KHJF, Zeitoune RCG, Portela LF, Tracera GMP, 

Moraes KG, Figueiró RFS. Factors related to the risk of 

illness of nursing staff at work in a psychiatric institution. 

Rev. Latino-Am. Enfermagem. 2020;28:e3235. doi: https://

doi.org/10.1590/1518-8345.3454.3235

46. Silva RM, Zeitoune RCG, Beck CLC, Martino MMF, Prestes 

FC, Loro MM. Chronotype and work shift in nursing workers 

of university hospitals. Rev Bras Enferm. 2017;70(5):958-

64. doi: https://doi.org/10.1590/0034-7167-2016-0542

47. Resnick B. COVID-19 lessons learned from the 

voices of our geriatric nurses: leadership, resilience, and 

heroism. Geriatr Nurs. 2020;41(4):357-9. doi: https://doi.

org/10.1016/j.gerinurse.2020.06.008

48. Catania G, Zanini M, Hayter M, Timmins F, Dasso N, 

Ottonello G, et al. Lessons from Italian front-line nurses’ 

experiences during the COVID-19 pandemic: a qualitative 

descriptive study. J Nurs Manag. 2020;29(3):404-11. doi: 

https://doi.org/10.1111/jonm.13194

49. Baskin RG, Bartlett R. Healthcare worker resilience 

during the COVID-19 pandemic: an integrative review. 

J Nurs Manag. 2021;1-14. doi: https://doi.org/10.1111/

jonm.13395

Authors’ contribution

Study concept and design: Lizandra Santos Vieira, 

Daiane Dal Pai, Tânia Solange Bosi de Souza Magnago, 

Juliana Petri Tavares. Obtaining data: Lizandra Santos 

Vieira, Wagner de Lara Machado, Daiane Dal Pai, Tânia 

Solange Bosi de Souza Magnago, Karina de Oliveira 

Azzolin, Juliana Petri Tavares. Data analysis and 

interpretation: Lizandra Santos Vieira, Wagner de Lara 

Machado, Daiane Dal Pai, Tânia Solange Bosi de Souza 

Magnago, Karina de Oliveira Azzolin, Juliana Petri Tavares. 

Statistical analysis: Lizandra Santos Vieira, Wagner 

de Lara Machado, Daiane Dal Pai, Tânia Solange Bosi de 

Souza Magnago, Karina de Oliveira Azzolin, Juliana Petri 

Tavares. Drafting the manuscript: Lizandra Santos 

Vieira, Wagner de Lara Machado, Daiane Dal Pai, Tânia 

Solange Bosi de Souza Magnago, Karina de Oliveira 

Azzolin, Juliana Petri Tavares. Critical review of the 

manuscript as to its relevant intellectual content: 

Lizandra Santos Vieira, Wagner de Lara Machado, Daiane 

Dal Pai, Tânia Solange Bosi de Souza Magnago, Karina de 

Oliveira Azzolin, Juliana Petri Tavares. Final approval of 

the version to be published; Responsibility for all 

aspects of the text in ensuring the accuracy and 

integrity of any part of the work: Lizandra Santos 

Vieira, Wagner de Lara Machado, Daiane Dal Pai, Tânia 

Solange Bosi de Souza Magnago, Karina de Oliveira 

Azzolin, Juliana Petri Tavares.

All authors approved the final version of the text.

Conflict of interest: the authors have declared that 

there is no conflict of interest.


