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ABSTRACT

Objective: To analyze whether resilience modulates the levels of depression, anxiety, stress and the impact of
events in physiotherapists who work with COVID-19 patients with those who do not.

Methods: A cross-sectional study was conducted from August 2020 up to October 2020. A total of 519 physio-
therapists were enrolled and divided according to resilience and whether they worked with COVID-19 patients.
Volunteers answered sociodemographic questionnaires, rating their depression, anxiety, and stress on a scale
(DASS-21). The impact of event scale revised (IES-R) and 14-item resilience scale (14-RS) were also used.
Results: Physiotherapists with low resilience present scores significantly high of depression, anxiety, stress and
impact of event compared to the high resilience group (P < .001). Additionally, working with COVID-19 patients
also resulted in increased levels of depression, anxiety, stress, and impact of event compared with the NO COVID-
19 group (P < .001). These responses were modulated by age, sex, number of absences from work, whether or not
personal protective equipment was received, host leadership, and the practice and maintenance of regular
physical activity.

Limitations: The responses to the questionnaires were anonymous and self-administered. We cannot assess
whether these people had a previous diagnosis of depression, anxiety and stress.

Conclusions: Low resilience and work with COVID-19 patients were associated with high levels of depression,
anxiety, and stress and worse psychological impacts of events. Several aspects modulate these responses and can
contribute to improving the resilience and mental health of physiotherapists who are responsible for the care of
COVID-19 patients.

1. Introduction

immobilization and mechanical ventilation (Dean et al., 2020; Kiekens
et al., 2020; Pinto and Carvalho, 2020). With the COVID-19 pandemic,

When the first case of infection by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) was confirmed in 2020 in the city of Sao
Paulo, health professionals were prepared to cope with the pandemic
(Battaglini et al., 2020; Correa et al., 2020; Righetti et al., 2020; Teich
et al., 2020). Unfortunately, Brazil was also severely affected by the
disease, with 22,167,781 confirmed cases and 616,251 deaths (World
Health Organization, 2021).

Among the multitude of professional teams considered frontline in
the care of patients demanding hospitalization are the physiotherapists
who work to minimize or treat complications due to the long period of

the demand for physiotherapist experts in intensive care unit (ICU) has
increased exponentially in Brazil. The increase in the number of cases
and the scarcity of human resources overloaded these professionals,
which has increased their workload (Pergorari et al., 2020). Brazilian
physiotherapists work in private and public institutions and are hired by
the hospital. According to the size of the hospital service, they are
allocated to ICU, inpatient units, and outpatient clinics (Emilia Nozawa
etal., 2008). To be graduated in Brazil such professionals must complete
five years in college afterwards two years of residency in critical pa-
tients. The Federal Council of Physiotherapy and Occupational Therapy
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recommends the presence of one physiotherapist per ten hospital beds
(Federal Council of Physiotherapy and Occupational Therapy (COF-
FITO), 2014). During the data collection of present study around 5373
infirmary beds and 9570 beds of ICU were available for patients with
COVID-19. For the NO COVID-19 patients were available around 19,505
infirmary beds and 4895 of ICU beds (Governo do Estado de Sao Paulo,
2020). Based upon the numbers of hospital beds a total of approximately
9314 physiotherapists worked in the hospitals in the state of Sao Paulo,
being 3945 in direct assistance and contact with patients with COVID-19
and 5369 physiotherapists dedicated to other illnesses.

It is already known that levels of emotional exhaustion are high
among health professionals (O’Connor et al., 2018) however, symptoms
of depression, anxiety, and stress can be intensified due to the pandemic
(Chen and Huang, 2020; El-Hage et al., 2020; Lai et al., 2020). Inter-
estingly, people who tend to be more resilient can better control and
withstand adverse situations without suffering negative consequences
from a physical, psychological, or social aspect (Haglund et al., 2007;
Rutter, 2006). The resilience can be defined as a positive adaptation
after stressful situations and represents coping mechanisms and over-
coming difficult experiences, that is, a person's ability to successfully
adapt to changes, resist the negative impact of stressors and avoid the
occurrence of significant dysfunctions (Southwick et al., 2014). Strate-
gies for increasing resilience can protect and reverse negative psycho-
logical effects such as feelings of depression, anxiety and fear (Chen and
Bonanno, 2020; Wagnild, 2016).

Therefore, this study aimed to investigate levels of stress, depression,
and anxiety, the impact of the event, and the resilience in physiother-
apists who work with or are not in contact with patients with COVID-19.
We also investigated the determinants and modulators of these
responses.

2. Methods
2.1. Study design

This study was approved by the Ethics and Research Committee of
the Hospital of Clinics of the Faculty of Medicine of the University of Sao
Paulo (n.° 4,229,228). Data were collected from August 22, 2020, to
October 22, 2020, through an anonymous online questionnaire using
Google forms (Google LLC. USA). The form was distributed to the par-
ticipants over the internet through a snowball sampling technique via e-
mail and different social media platforms. All participants provided
informed consent electronically prior to registration.

2.2. Participants

Eligible participants were physiotherapists who agreed with the free
and informed consent form that worked in hospitals located in the state
of Sao Paulo, Brazil. The participants were asked if they interacted with
COVID-19 patients in the acute phase of disease or if they cared non-
COVID-19 patients with other types of illnesses. Duplicates responses
were excluded based on the collection of e-mail addresses from
volunteers.

2.2.1. Demographic data

Basic demographic data included age, sex, pregnancy status, marital
status, whether the participant has children, lives with seniors, lives
with children, has experienced a death in the family or the death of a
close friend due to COVID-19, graduation time, the practice of regular
physical activity, the maintenance of physical activity during the
pandemic period, previous chronic disease history, absence from work
due to other diseases, COVID-19 diagnosis, needed hospitalization due
to COVID-19, COVID-19 diagnostic method, the nature of the institution
they work in, whether they were removed from work, the sector of the
hospital they work in, weekly workload, wage/income, whether they
had salary reduction during the pandemic period, received personal
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protective equipment, received host leadership, or received training.

2.2.2. Assessment of mental health and resilience

To evaluate the signs and symptoms of depression, anxiety, and
stress, we used the depression, anxiety, and stress scale (DASS-21 Scale)
(Wang et al., 2020). To evaluate symptoms of posttraumatic stress dis-
order, we used the 22-item Impact of Event Scale-Revised (IES-R) (Lee
etal., 2018; Reynolds et al., 2008) and the 14-Item Resilience Scale (14-
RS) to measure levels of resilience (Wagnild, 2009). The total scores for
ranking each subscale of the DASS-21 were as follows: depression,
normal (0-4), mild (5-6), moderate (7-10), severe (11-13), and
extremely severe (14-+); anxiety normal (0-3), mild (4-5), moderate
(6-7), severe (8-9) and extremely severe (10+); and stress normal (0-7),
mild (8-9), moderate (10—12), severe (13-16), and extremely severe
(174) (Lovibond and Lovibond, 1995). This 22-item IES-R questionnaire
comprises three subscales and aims to measure mean avoidance, intru-
sion, and hyperarousal (Weiss, 2007). The total score is the sum of the
scores of the subscales divided into 0-23 (normal), 24-32 (mild), 33-36
(moderate), and >37 (severe) to determine psychological impact (Beck
et al., 2008). Resilience levels were defined as very low (14 to 56 points),
low (57 to 64 points), moderately low (65 to 73 points), moderately high
(74 to 81 points), high (82 to 90 points), and very high (91 to 98 points)
(Wagnild and Young, 1993). We dichotomized the 14-RS in two ways:
low (14-73) and high (74-98) resilience. All scales used in the study
were translated and validated for the Portuguese language (Caiuby
et al., 2012; Pesce et al., 2005; Vignola and Tucci, 2014).

2.3. Statistical analysis

Data were initially checked by description. The normality of the
variables was evaluated by the Kolmogorov-Smirnov test. Continuous
variables are presented as medians (interquartile ranges) due to the non-
constant distribution of data. Categorical variables are presented as
frequencies (percentages). We compared the studied variables between
the low and high resilience groups, in addition to the COVID-19 and NO
COVID-19 groups, via the Mann-Whitney test. Categorical variables
were compared using the x test between these groups. The correlation
between the continuous variables studied was investigated using the rho
coefficient of Spearman.

After analyzing univariate associations, we elaborated several pat-
terns of multiple linear regression to investigate the influence of resil-
ience on the mental health outcomes of the health professionals studied.
The scores of the DASS-21 and IES-R questionnaires determined the
outcomes. The score of resilience and working with COVID-19 patients
were considered main predictors. After analysis, we adjusted all patterns
to the following variables: age, sex, absence from work, receiving pro-
tective equipment, receiving host leadership, practicing regular physical
activity, and maintaining physical activity during the pandemic period.
Multicollinearities were avoided considering the variation inflation
factor < 4 between the predictors and covariables. The calculation of the
sample was performed using www.statstodo.com as per the patterns of
multiple linear regression. It was considered one R multiple (i.e., size of
the pattern effect) conservative of 0.20 and the inclusion up to 10 pre-
dictors in the pattern. Considering alpha = 0.05 and beta = 0.20 (i.e.,
statistical power = 0.80), we found a sample of 398 participants to be
sufficient to answer our research questions. Taking this into account, the
sample of the presented study is over 30.4% higher than the necessary
calculated sample. All analyses were performed in the Statistical Pack-
age SPSS, version 24, and the r alpha probability error was established at
5%.

3. Results
A total of 603 physiotherapists responded to the questionnaires, but

84 were excluded due to not working in a hospital located in Sao Paulo.
Therefore, the total sample that completed the survey was 519


http://www.statstodo.com
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participants who were divided according to low (145 [38.9%]) and high
(374 [61.1%]) resilience and according to whether or not they worked
with COVID-19 patients (COVID-19 group, 445 [72.7%] or NO COVID-
19 group, 74 [27.3%]). All descriptions are presented in Fig. 1.

3.1. Demographic characteristics according to resilience and working with
COVID-19 patients

Table 1 expresses the study participants' demographics, financial
backgrounds, and clinic dates according to low and high resilience. In
the analysis, we observed that the high-resilience group (374 [61.1%])
practiced more regular physical activity (203 [54.3%] vs. 64 [44.1%])
and had more support than the low-resilience group for coping with the
pandemic through receiving host leadership (263 [70.3%] vs. 83
[57.2%]) and training (307 [82.1%] vs. 107 [73.8%]) (P < .05). Table 2
shows the same characteristics but according to whether or not the
participant worked with COVID-19 patients, with 445 [72.7%] of the
sample included in the COVID-19 group. We noticed that the NO COVID-
19 group contained a higher percentage of pregnant woman (7 [9.5%]
vs. 6 [1.3%]), people living with children (40 [54.1%] vs. 147 [33.0%]),
people who graduated between 11 and 20 years ago (38 [51.4%] vs. 160
[36.0%]) or between 21 and 30 years ago (9 [12.2%] vs. 20 [4.5%]),
those who practiced physical activity during the pandemic period (19
[25.7%] vs. 61 [13.7%]), and those with a salary up to 7.000 reais (13
[17.6%] vs. 35 [7.9%]). Also included in this group were those with a
higher salary reduction. In addition, most of the participants in the NO
COVID-19 group worked in private hospitals (28 [37.8%] vs. 130
[29.2%]), the infirmary (30 [40.5%] vs. 66 [14.8%]), ambulatory
medicine (9 [12.2%] vs. 2 [0.4%]), and supervisor occupations (5
[6.8%] vs. 8 [1.8%]) and received more host leadership to support them
in coping with the pandemic (62 [83.8%] vs. 284 [63.8%]) than the
COVID-19 group (P < .05). Instead, in the COVID-19 group, it was
relevant that their past graduation time was between 5 and 10 years ago
(159 [35.7%] vs. 14 [18.9%]); they were absent from work due to other
diseases (64 [14.4%] vs. 2 [2.7%]); they mostly worked in critical care
units (348 [78.2%] vs. 26 [35.1%]); and the workload was between 51
and 60 h per week (68 [15.3%] vs. 3 [4.1%]) compared to the NO
COVID-19 group (P < .05).
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3.2. DASS-21 and IES-R according to resilience and working with
COVID-19 patients

The low-resilience group presented higher scores (median [IQR]) on
the DASS-21 and on the IES-R compared to the high resilience group. As
evaluated by subscales the average for depression was (9 [5-12] vs. 4
[2-8]), anxiety was (7 [5-12] vs. 5 [2-9]), and stress was (12 [8-15] vs.
9 [6-12]), in each group, respectively (P < .001). As evaluated by the
IER-S subscales average avoidance was (13 [9-17] vs. 9 [5-14]),
intrusion was (14 [9-19] vs. 9 [5-14]), hyperarousal was (12 [8-19] vs.
7 [5-13]) and total IES-R score (42 [28-55) vs.26 [16-42]), (P < .001)
(Table 3).

Table 4 shows that working with COVID-19 patients resulted in
higher scores on the DASS-21 and IES-R scales compared those who
didn’t work with COVID-19 patients (depression (7 [3—10] vs. 1 [0-2]),
anxiety (7 [4-11] vs. 0 [0-1.25]), stress (11 [8-14] vs. 3 [2-4]),
avoidance (11 [8-16] vs. 3 [1-7]), intrusion (11 [8-17] vs. 3 [1-7]),
hyperarousal (10 [7-16] vs. 2[0-4]) and total IES-R score (33 [23-48)
vs.8 [3-16]), P < .001. Not working with COVID-19 patients resulted in
higher resilience scores compared to those who worked (90 [84-95] vs.
80 [72-88]), P < .001.

3.3. Spearman rho correlation

The Spearman rho correlation test demonstrated that depression,
anxiety, stress, and the variables analyzed in the impact of the event:
avoidance, intrusion, and hyperarousal variables, are all relevant and
have moderate to strong associations among each other. Resilience
presented a weak correlation but was significantly negative with the
other variables. The correlation coefficients are expressed in Table 5.

3.4. Regression analysis

In the univariate analysis, unadjusted resilience and working with
COVID-19 patients were significant predictors in the DASS-21 and IES-R
scores. After multivariate analysis, these variables remained selected as
significant predictors with coefficients of magnitude very similar to
those not adjusted, showing the independence of these predictors.
Resilience and work with COVID-19 patients explained between 26.1

Physiotherapists who

answered the

Excluded due to not
work in hospitals in

questionnaires - the state of Sdo Paulo
n =603 n=284
Physiotherapists included
in analysis
n=519 (100%)
Divided according to:
\
\ \
Low Resilience NO COVID-19 COVID-19

High Resilience

n=145 (38.9%) n= 374 (61.1%)

n=74 (27.3%) 445 (72.7%)

Fig. 1. Flow diaphragm of the physiotherapists inclusion in the process.
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Table 1
Demographics, financial backgrounds and clinic dates according to low and high
resilience.

Variables Low Resiliense High Resiliense P
(N = 145) (N = 374) value
Age, n (%)
20-30 years 35 (28.9) 115 (35.7) N.S.
31-40 years 63 (52.1) 161 (50.0) N.S.
41-50 years 20 (16.5) 39 (12.1) N.S.
51-60 years 3(2.5) 7 (2.2) N.S.
Female, n (%) 127 (87.6) 327 (87.4) N.S.
Pregnant status, n (%) 3(2.1) 10 (2.7) N.S.
Marital Status, n (%)
Married 41 (33.9) 132 (41.0) N.S.
Divorced 7 (5.8) 13 (4.0) N.S.
Separeted 1 (0.8) 1 (0.3) N.S.
Not married 59 (48.8) 150 (46.6) N.S.
Stable Union 11 (9.1) 23 (7.1) N.S.
Others 2(1.7) 3(0.9) N.S.
Has children, n (%) 43 (35.5) 122 (37.7) N.S.
Family members living together, n %
Seniors 25(17.2) 73 (19.5) N.S.
Childrens 52 (35.9) 135 (36.1) N.S.
Death in family or close friends 48 (33.1) 103 (27.5) N.S.
due to COVID-19, n (%)
Graduation time, n (%)
<5 years 34 (23.4) 85 (22.7) N.S.
5-10 years 54 (37.2) 119 (31.8) N.S.
11-20 years 48 (33.1) 150 (40.1) N.S.
21-30 years 9(6.2) 20 (5.3) N.S.
Physical activity, n (%)
Practice of regular physical 64 (44.1) 203 (54.3) <.05
activity
Physical activity during the 17 (13.3) 63 (18.5) N.S.
pandemic period
Medical history, n (%)
Previous chronic disease 28 (19.3) 57 (15.2) N.S.
Absence from work due to other 19 (13.1) 47 (12.6) N.S.
diseases
COVID-19 diagnosis 33(22.8) 98 (26.2) N.S.
Needed for hospitalization due 5(3.4) 5(1.3) N.S.
to COVID-19
The nature of the institution they work in, n (%)
Public 53 (39.0) 114 (35.7) N.S.
Private 50 (36.8) 108 (33.9) N.S.
Both 33 (24.3) 97 (30.4) N.S.
Removed from work due to, n (%)
Being Pregnant 2(8.7) 5(11.9) N.S.
Having a chronic disease 3(13.0) 2(4.8) N.S.
Adapted to work at home office 0 2(4.8) 2
Others reasons 18 (78.3) 33 (78.6) N.S.
The sector of the hospital they work, n (%)
Critical Care Unit 110 (75.9) 264 (70.6) N.S.
Semi Intensive unit 4(2.8) 13 (3.5) N.S.
Infirmary 25 (17.2) 71 (19.0) N.S.
Emergency Room 20149 6 (1.6) N.S.
Supervisor 21.4) 11 (2.9) N.S.
Ambulatory 2(1.49) 9(2.4) N.S.
Weekly workload, n (%)
<20 h 2(1.4) 6 (1.6) N.S.
20-30 h 64 (44.8) 155 (41.6) N.S.
31-40 h 32 (22.4) 100 (26.8) N.S.
41-50 h 13 (9.1) 32(8.6) N.S.
51-60 h 24 (16.8) 47 (12.6) N.S.
>60 h 8 (5.6) 33(8.8) N.S.
Wage/income in real, n (%)
<1500,00 real 2149 6 (1.6) N.S.
1500,00-3.000,00 29 (20.1) 70 (18.8) N.S.
3.000,00 - 5.000,00 72 (50.0) 184 (49.3) N.S.
5.000,00-7.000,00 27 (18.8) 79 (21.2) N.S.
>7.000,00 14 (9.7) 34 (9.1) N.S.
Salary reduction during the 25 (17.2) 84 (22.5) N.S.
pandemic period, n (%)
Support for coping with the pandemic, n (%)
Received personal protective 136 (93.8) 358 (95.7) N.S.
equipment
Received host leadership 83 (57.2) 263 (70.3) <.05
Received training 107 (73.8) 307 (82.1) <.05
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Abbreviation: N.S., difference is not significant.
(.*) This categorical is not used in comparisons because its column proportion is
equal to zero or one.

and 49.0% of the total variability of domains of the DASS-21 scale and
between 16.9 and 23.2% of the domains of the IES-R scale. We found a
significant interaction between resilience and work with COVID-19 to
depression and stress. Working with COVID-19 modified the relation-
ship between resilience and these outcomes, decreasing its influence. In
the case of stress, the correlation with resilience became non-significant.
After multivariate adjustment, the remaining seven predictors added
between 0.059(5.9% for stress) and 0.096 (i.e., 9.6% for depression) to
the coefficient of determination, R2, in the case of the DASS-21 scale,
and between 0.030 (i.e., 3% for avoidance) and 0.045 (i.e., 4.5% for
intrusion) considering the IES-R scale. Many of the coefficients of
determination of the multivariate models are assigned in Table 6.

4. Discussion

This study revealed that low resilience and working with COVID-19
patients significantly affect symptoms of depression, anxiety, stress, and
a major impact of events. In addition, age, sex, absence from work,
receiving personal protective equipment, receiving host leadership,
practicing regular physical activity, and maintaining physical activity
during the pandemic period were predictors of the scores on the DASS-
21 and 22-item IES-R.

In the present study, mental health status was measured using the
DASS-21. Physiotherapists who work with COVID-19 patients present
higher levels of depression, anxiety, and stress symptoms than those
working in hospitals with no COVID-19. Similarly, Yang et al. (2020)
evaluated the mental health of 65 physiotherapists at three hospitals in
South Korea and showed that 18.5% of the respondents experienced
symptoms of anxiety and depression. A multicentric and multinational
survey with 906 healthcare workers from hospitals in India and
Singapore revealed that 5.3% screened positive for moderate to very
severe depression, 8.7% for moderate to extremely severe anxiety, and
2.2% for moderate to extremely severe stress (Chew et al., 2020).

Since the beginning of the coronavirus outbreak, several scholars
worldwide have been investigating healthcare workers' mental health
(Arafa et al., 2021; Hummel et al., 2021; Tiete et al., 2021). A meta-
analysis aimed to provide additional evidence of the psychological
impact among healthcare workers caused by the COVID-19 pandemic. A
total of 65 studies were included and showed a higher prevalence of
anxiety, depression, stress, posttraumatic stress syndrome, insomnia,
psychological distress, and burnout among these professionals (Batra
et al., 2020).

Physical and emotional exhaustion in healthcare workers is caused
by an increase in COVID-19 cases, an excessive workload, a lack of
specialized health professionals, and a shortage of personal protective
equipment (Hossain et al., 2020). In addition, these workers experience
feelings of rejection from others, fear of contamination, fear of infecting
their families and patients, and fear of the loss of coworkers and family
members (Hall et al., 2008). All these factors can contribute to the
appearance of psychological symptoms and posttraumatic stress disor-
der (Liu et al., 2021; Sarapultseva et al., 2021).

Symptoms of posttraumatic stress disorder (PTSD) were investigated
in our research using the 22-item IES-R. We noticed higher median
scores in the three subscales evaluated (intrusion, avoidance, and hy-
perarousal) in the COVID-19 and low-resilience groups. In the analysis,
the physiotherapists who worked with COVID-19 reported worse psy-
chological impact of the pandemic. Similarly, other pandemics and vi-
olent coronavirus outbreaks have caused fear and insecurity in frontline
healthcare workers (Chong et al., 2004; Ji et al., 2017; Pollock et al.,
2020). In an Italian study, 63% of the healthcare workers interviewed
had experienced some traumatic events related to COVID-19; this per-
centage was larger in nurses and healthcare staff working in ICUs and
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Table 2
Demographics, financial backgrounds and clinic dates according to working or
not with COVID-19 patients.

Variables NO COVID-19 COVID-19 (N P
(N =74) = 445) value
Age, n (%)
20-30 years 22 (36.1) 128 (33.5) N.S.
31-40 years 31 (50.8) 193 (50.5) N.S.
41-50 years 6 (9.8) 53 (13.9) N.S.
51-60 years 2(3.3) 8(2.1) N.S.
Female, n (%) 68 (91.9) 386 (86.7) N.S.
Pregnant status, n (%) 7 (9.5) 6(1.3) <.001
Marital Status, n (%)
Married 18 (29.5) 155 (40.6) N.S.
Divorced 2(3.3) 18 (4.7) N.S.
Separeted 1(1.6) 1 (0.3) N.S.
Not married 33 (54.1) 176 (46.1) N.S.
Stable Union 6 (9.8) 28 (7.3) N.S.
Others 1(1.6) 4(1.0) N.S.
Has children, n (%) 23 (37.1) 142 (37.1) N.S.
Family members living together, n (%)
Seniors 13 (17.6) 85 (19.1) N.S.
Childrens 40 (54.1) 147 (33.0) <.001
Death in family or close friends due 22 (29.7) 129 (29) N.S.
to COVID-19, n (%)
Graduation time, n (%)
<5 years 13 (17.6) 106 (23.8) N.S.
5-10 years 14 (18.9) 159 (35.7) <.05
11-20 years 38 (51.4) 160 (36.0) <.05
21-30 years 9(12.2) 20 (4.5) <.05
Physical activity, n (%)
Practice of regular physical activity 40 (54.1) 227 (51) N.S.
Physical activity during the 19 (27.9) 61 (15.3) <.05
pandemic period
Medical history, n (%)
Previous chronic disease 12 (16.2) 73 (16.4) N.S.
Absence from work due to other 2(2.7) 64 (14.4) <.05
diseases
COVID-19 diagnosis 15 (20.3) 116 (26.1) N.S.
Needed for hospitalization due to 1(1.4) 9(2 N.S.
COVID-19
The nature of the institution they work in, n (%)
Public 15 (26.3) 152 (38.2) N.S.
Private 28 (49.1) 130 (32.7) <.05
Both 14 (24.6) 116 (29.1) N.S.
Removed from work due to, n (%)
Being Pregnant 5 (35.7) 2(3.9 <.05
Having a chronic disease 2(14.3) 3(5.9) N.S.
Adapted to work at home office 1(7.1) 1 (2.0) N.S.
Other reasons 6 (42.9) 45 (88.2) <.05
The sector of the hospital they work, n (%)
Critical Care Unit 26 (35.1) 348 (78.2) <.05
Semi Intensive Unit 4 (5.4) 13 (2.9) N.S.
Infirmary 30 (40.5) 66 (14.8) <.05
Emergency Room 0 8(1.8) 2
Supervisor 5(6.8) 8(1.8) <.05
Ambulatory 9(12.2) 2(0.4) <.05
Weekly workload, n (%)
<20 h 2(2.7) 6(1.4) N.S.
20-30 h 38 (52.1) 181 (40.9) N.S.
31-40 h 19 (26.0) 113 (25.5) N.S.
41-50 h 9 (12.3) 36 (8.1) N.S.
51-60 h 3(4.1) 68 (15.3) <.05
>60 h 2(2.7) 39 (8.8) N.S.
Wage/income in real, n (%)
<1500,00 0 8(1.8) 2
1500,00-3.000,00 18 (24.7) 81 (18.2) N.S.
3.000,00-5.000,00 30 (41.1) 226 (50.9) N.S.
5.000,00-7.000,00 12 (16.4) 94 (21.2) N.S.
>7.000,00 13 (17.8) 35(7.9) <.05
Salary reduction during the 22(29.7) 87 (19.6) <.05
pandemic period, n (%)
Support for coping with the pandemic, n (%)
Received personal protective 74 (100) 420 (94.4) N.S.
equipment
Received host leadership 62 (83.8) 284 (63.8) <.05
Received training 61 (82.4) 353(79.3) N.S.
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Abbreviation: N.S., difference is not significant.
(.*) This categorical is not used in comparisons because its column proportion is
equal to zero or one.

Table 3
Prevalence of DASS-21, IES-R and resilience between physiotherapists that
presented low and high resilience.

Resilience
Low High P value
DASS-21 subscales and score
Depression, median (IQR) 9 (5-12) 4 (2-8) <.001
Anxiety, median (IQR) 7 (5-12) 5(2-9) <.001
Stress, median (IQR) 12 (8-15) 9 (6-12) <.001
IES- R subscales and score
Avoidance, median (IQR) 13 (9-17) 9 (5-14) <.001
Intrusion, median (IQR) 14 (9-19) 9 (5-14) <.001
Hyperarousal, median (IQR) 12 (8-19) 7 (5-13) <.001
Total IES-R score, median (IQR) 42 (28-55) 26 (16-42) <.001

Abbreviations: IQR, interquartile range; IES-R, 22-item Impact of Event Scale-
Revised.

Table 4
Prevalence of DASS-21, IER-S and resilience between physiotherapists that work
or not with COVID-19 patients.

Works in COVID-19

No Yes P value

DASS-21 subscales and score

Depression, median (IQR) 1(0-2) 7 (3—-10) <.001

Anxiety, median (IQR) 0 (0-1.25) 7 (4-11) <.001

Stress, median (IQR) 3(2-4) 11 (8-14) <.001
IES- R subscales and score

Avoidance, median (IQR) 2.5 (0-7.25) 11 (8-16) <.001

Intrusion, median (IQR) 3(1-7) 11 (8-17) <.001

Hyperarousal, median (IQR) 2 (0-4) 10 (7-16) <.001

Total IES-R score, median (IQR) 8 (3-16) 33 (23-48) <.001
14-item Resilience Scale

Total Score, median (IQR) 90 (84-95) 80 (72-88) <.001

Abbreviations: IQR, interquartile range; IES-R, 22-item Impact of Event Scale-
Revised.

sub-intensive COVID-19 units (Lasalvia et al., 2020). Another study with
270 doctors who were dispatched to Wuhan from a Shanghai hospital to
work at the height of the pandemic showed that the prevalence of PTSD
symptoms was 31.6% (Li et al., 2020). In the Republic of Cyprus, a
country with a low SARS-CoV-2 burden, physicians, nurses, physio-
therapists, and other healthcare workers reported 15% as having PTSD
symptoms. This study argues that the traumatic impact depends on sit-
uations such as experience during previous outbreaks, pandemic con-
trol, and employment in COVID-19 units (Chatzittofis et al., 2021).

We also observed a significant association between lower resilience
and higher scores of depression, anxiety, stress, and PTSD, confirming
that people with low resilience were more likely to develop psycho-
logical disorders (Davydov et al., 2010). In our study, physiotherapists
who worked in COVID-19 units had lower levels of resilience compared
to those who did not work with coronavirus patients. The state of Sao
Paulo has been the epicenter of the coronavirus disease in Brazil, and the
number of physiotherapist specialists available to critical patients was
not enough. Many of these professionals were transferred to other areas
to work in intensive care units with a shorter graduation time, and most
of our sample consisted of young people and women. Some studies have
shown that younger healthcare workers and females are more vulner-
able to stress disorders (Gilleen et al., 2021; Kisely et al., 2020; Luceno-
Moreno et al., 2020).

A systematic review has shown that workplace-provided in-
terventions that support basic daily needs, psychological support, and
pharmacological interventions can increase the resilience and protect
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Table 5
Spearman rho correlation between resilience and main outcomes studied.
Resilience Depression Anxiety Stress Avoidance Intrusion Hyperarousal IES-R total
Resilience 1
Depression —-0.476" 1
Anxiety -0.317° 0.700" 1
Stress —0.322% 0.734" 0.784" 1
Avoidance -0.302" 0.542" 0.555" 0.576" 1
Intrusion —0.349° 0.601" 0.649" 0.652" 0.756" 1
Hyperarousal —0.398° 0.665" 0.730" 0.713" 0.773" 0.893" 1
IES-R total —0.375" 0.644" 0.691° 0.690" 0.899" 0.946" 0.949" 1
Abbreviation: IES-R, 22-item Impact of Event Scale-Revised.
? p <.001.
Table 6
Linear regression of DASS-21 and IES-R associated with resilience and COVID-19.
Outcomes Unadjusted B (SE) AR? Adjusted B (SE)* R?
Resilience COVID-19 Resilience COVID-19
Depression* —0.128 (0.017)° 4.817 (0.575)" 0.289 0.002 (0.037)" 16.127 (3.552)" 0.385
Anxiety —0.063 (0.017)" 5.810 (0.572)" 0.261 —0.046 (0.017)° 5.285 (0.567)° 0.316
Stress™ —0.065 (0.015)" 7.873 (0.509)" 0.431 0.014 (0.033) 14.237 (3.203)" 0.490
Avoidance —0.094 (0.025)" 6.121 (0.854)" 0.169 —0.080 (0.026)° 5.512 (0.863)" 0.199
Intrusion —0.115 (0.025)" 6.110 (0.838)" 0.192 —0.101 (0.025)" 5.323 (0.838)" 0.237
Hyperarousal —0.133 (0.024)" 6.551 (0.817)" 0.232 —0.120 (—0.025)" 5.888 (0.820)" 0.269
IES-R total —0.343 (0.068)" 18.781 (2.286)" 0.228 —0.301 (0.068)" 16.723 (2.286)" 0.269

Abbreviation: IES-R, 22-item Impact of Event Scale-Revised; B = coefficient; SE = standard error.

Works in COVID-19 unit is a factor (yes = 1; no = 0).

# Adjusted for age, sex, absence from work, received protective personal equipment, received host leadership, practice regular physical activity and maintenance of

physical activity during the pandemic period.
" Significant interaction between resilience and working with COVID-19.
b p < .001.
¢ p<.05.

the mental health of frontline healthcare workers (Pollock et al., 2020).

Curiously, physiotherapists with high resilience practiced regular
physical activity, received leadership support, and underwent training
to face the pandemic. The regular practice of physical activity affects
neurobiological factors that are involved with depression and resilience,
increasing the scores (Cotman and Berchtold, 2002). Psychosocial ac-
tions are recommended to health service coordinators to protect the
team from chronic stress and poor mental health (World Health Orga-
nization, 2020). Social and organizational support was able to increase
levels of personal resilience and decrease levels of anxiety in health care
workers during the COVID-19 pandemic (Labrague and De Los Santos,
2020; Rieckert et al., 2021).

There is a positive linear correlation between working with COVID-
19 patients and symptoms of depression, anxiety, stress, avoidance,
intrusion, and hyperarousal and a negative correlation between resil-
ience and all of these variables. The fact of having found a significant
interaction between working with COVID-19 and resilience, reducing
the relationship of the resilience with depression and stress, reinforcing
ever more the results of the importance of working with COVID-19 as a
determinant of the studied outcomes.

Our study had some limitations and strengths. The responses to the
questionnaires were anonymous and self-administered, and we cannot
assess whether these people had a previous diagnosis of depression and
anxiety. We are not aware of the number of questionnaires distributed
and the recovery rate and the highest percentage of response was from
the group of physiotherapists who worked with COVID-19 patients. In
addition, this is the first cross-sectional study to evaluate the psycho-
logical impact of the COVID-19 pandemic on the mental health and
resilience of Brazilian physiotherapists. This study included a large
number of physiotherapists who worked either in public or private
hospitals. Another strong point is the fact that we included a control
group that did not attend patients with COVID-19.

In conclusion, low resilience and work with COVID-19 patients were
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associated with high levels of depression, anxiety, and stress and worse
psychological impacts of events. Several aspects modulate these re-
sponses and can contribute to improving the resilience and mental
health of physiotherapists who are responsible for the care of COVID-19
patients. This way, there is an urgent need to design strategies and
propose effective interventions to improve resilience on frontline
physiotherapists. The development of strategies can protect pro-
fessionals who are in contact with patients with COVID-19 from psy-
chological disorders and minimize the posttraumatic effect.
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