
ORIGINAL ARTICLE

The mental health of Brazilian healthcare professionals
during the COVID-19 pandemic: a longitudinal study
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Objective: To compare the distress level among Brazilian healthcare professionals during the
coronavirus disease 2019 (COVID-19) pandemic and estimate risks by sex, age, and occupation.
Methods: In a longitudinal cohort design, a nationally distributed online survey was used to collect
data from 10,490 active healthcare professionals who worked during the pandemic. Participants were
mostly female, aged 18 to 82 years; 13 different health professions and all states of Brazil were
represented.
Results: The most frequent professions were psychology, dentistry, and nursing. The Brief Symptom
Inventory (BSI) score suggested an increased distress perception among health professionals.
Females showed poorer mental health than males, but the absolute rise in Global Severity Index (GSI)
score was larger in males than in females. Younger adults reported more symptoms of psychological
distress than older adults. The most impacted age group was between 30-39 years. Nurse technicians
presented the highest risk of distress.
Conclusion: Health professionals are essential to overcoming the pandemic; thus, their mental health
status should be monitored, and features associated with increased distress should be identified. Our
findings suggest distress risk should be stratified by occupation, age, and sex. Health professionals
showed an increased distress perception. Women, individuals between the ages of 30 and 39, nursing
personnel, and physicians were more likely to report distress compared with other health
professionals.
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Introduction

Eighteen months since its declaration, the coronavirus
disease (COVID-19) pandemic remains an ongoing
challenge for countries worldwide, from its social and
economic impacts to the availability of enough healthcare
facilities to provide adequate care. Healthcare profes-
sionals have been essential to overcoming the effects of
the pandemic, but have also been exposed to a higher
risk of its deleterious impacts, including on their health,
financial stability, and family relationships.1 They com-
monly work long hours, under risk of becoming infected
and spreading the virus to their loved ones.2,3 They often

face difficult choices while overburdened by the demands
of the health care system. The high-stress conditions
health personnel have faced since the emergence of the
COVID-19 pandemic is undeniable.

Psychological distress is perceived as a persistent
feeling of emotional suffering, overwhelm, and vulner-
ability, as occurs in socially disruptive conditions that
promote overload.4 Previous longitudinal studies, such as
one conducted in the general population in England,
found that psychological distress increased 5% from
2018-2019 to April 2020, a greater increase than
expected for that timeframe.5 The authors observed
persistent elevated distress reported at the 3-month
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follow-up, co-occurring with an increase in mental health
problems.6 In undergraduate medical students, there was
an increase in perceived stress and anxiety levels,
apparently related to the pandemic.7 Some studies
reported higher stress, fear, anxiety, and depression
among healthcare professionals, mostly in cross-sec-
tional designs.8-10 In a study conducted in China, being a
nurse, female, working in a hotspot or on the frontline
were considered risk factors for mental health symptoms
in health professionals.8-10 In addition, the burden on the
mental health of professionals could be compounded by
the global consequences of the pandemic, which include
economic, environmental, and social problems that
challenge healthcare systems around the world.11,12

Another factor is the mass media coverage, which could
support efforts to control the pandemic or generate more
pressure on the mental health of individuals if not based
on accurate, reliable information that helps prevent
COVID-19 spread.13

In the present study, we measured distress and its
demographic features at two timepoints, 6 months apart,
during the COVID-19 pandemic. Our aim was to observe
and compare distress among Brazilian healthcare occu-
pations and to estimate the associated risk effects of sex,
age, and occupation.

Methods

Participants

The sample consisted of 10,490 people who answered
the survey questionnaire in the first and second time-
points of the longitudinal study and agreed to being

followed. The inclusion criteria included working in a
healthcare occupation (self-reported). Participants were
mostly female (81.1%) and with ages ranging from 18 to
82 years (mean [M] = 37.8; standard deviation [SD] =
10.3); all states of the federation were represented, but
the Southeast region of Brazil predominated (52%). The
most common health professions were psychology
(11.1%), dentistry (9.8%), and nursing (9.5%), among
those who responded to the two waves of the survey.
Around one-third of the professionals reported fearing the
disease at work (30.5% at timepoint 1 and 33.8% at
timepoint 2). About 14.2% reported that their families or
friends were infected by COVID-19 at the first timepoint, a
rate which rose to 35.7% at the second timepoint. About
half of the respondents feared spreading the disease to
their families or friends (42.5% at timepoint 1 and 50.8%
at timepoint 2). Demographics are shown in Figure 1 and
Table 1.

Study design

Potential participants were contacted via the Brazilian
Ministry of Health by e-mail, and were invited to a
voluntary open survey that would take about 25 minutes
to be completed. The form was composed of 13 pages,
with each page containing one scale; the content and
order of these were the same for all participants. Each
wave of the survey delivered a cookie to the respondent’s
device to facilitate identification of previous responses.
The study was publicized online via social media and
on the websites of supporting institutions. All partici-
pants were directed to the consent form and, after its

Figure 1 Geographical distribution of participants.
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acceptance, were invited to fill out an anonymous,
comprehensive online questionnaire that covers several
aspects of individual physical and mental health, beha-
viors, and consequences of the COVID-19 pandemic.

Data collection took place respectively between May-June
2020 (timepoint 1) and December 2020-February 2021
(timepoint 2). At timepoint 1, 223,867 individuals accessed
the form, but only 205,591 filled the items about distress. At
timepoint 2, 60,448 individuals accessed the form, but only
58,218 filled the items about distress. This corresponds to a
73% attrition rate from the first to the second wave. The data
presented herein refer only to those individuals who
completed the online questionnaire at both timepoints,
which corresponds to 10,490 individuals.

Instruments

The Brief Symptom Inventory (BSI)14 is a 53-item self-
report inventory designed to assess psychological dis-
tress and psychopathological symptoms across nine
dimensions (somatization, obsessive-compulsion, inter-
personal sensitivity, depression, anxiety, hostility, phobic
anxiety, paranoid ideation, and psychoticism) and a
Global Severity Index (GSI), which represents the sum
of all items. It can be used to assess clinical populations
and the general population, with a minimum age of 13
years. The items are rated on a five-point Likert scale
(0-4), ranging from ‘‘not at all’’ to ‘‘extremely’’. The internal
structure has been verified for the Brazilian population.15

A bifactor structure was replicated in Brazil and was
supported by data. The study suggests that only the GSI
was sufficient to explain individual variability. The reli-
ability of the general factor GSI was oh = 0.98. Normative
parameters of the instrument for the Brazilian population
were established amid the COVID-19 pandemic.16

Statistical analysis

The population was divided into five age groups (18-29,
30-39, 40-49, 50-59, and 60 years or older) and 22 health
occupations were compared. The Wilcoxon signed rank
test for paired samples and repeated-measures analysis
of variance were used to compare GSI/BSI score means
for the overall health professionals and for groups
considering sex, age group, and occupation. Post-hoc
analysis using Scheffé-corrected p-values was used
because it is more appropriate for exploratory hypoth-
eses, for unbalanced data, and is more sensitive to type I
error than other methods.17 The analyses were conduc-
ted in Jamovi v1.6 software (The Jamovi Project, 2021
version 1.6 – http://www.jamovi.org). A longitudinal
Poisson regression was performed to check the rate of
the slopes through two timepoints, controlling by age
group, sex, occupation, and baseline score. The variables
were coded for entry into the model as follows: occupation
was transformed to dummy variables, sex used ‘‘male’’ as
the reference category, and age groups used 18-to-29 as
the reference category. Analyses were performed with
the lme418 and jtools19 packages of R v. 4.1.0 software
(R Core Team, 2021. https://www.R-project.org/).

Effect sizes were calculated through rank biserial
correlations (rc) and partial eta-squared (Z2

p); interpreta-
tion of the magnitudes followed the guidelines proposed
by Cohen et al.20,21 For the correlation effect sizes,
thresholds are trivial (rc o 0.1), small (rc = 0.1 to 0.3),

Table 1 Demographics characteristics of the sample (n =
10,490)

Characteristics

Sex
Female 8,464 (81.0)
Male 1,975 (19.0)
Missing 51

Age (mean [SD]) 37.82 (10.33)
Missing 227

Age groups (years old)
18-29 2,536 (25.0)
30-39 3,779 (37.0)
40-49 2,369 (23.0)
50-59 1,271 (12.0)
X 60 308 (3.0)
Missing 227

Brazilian state
Acre 10 (o 0.1)
Alagoas 87 (0.8)
Amapá 12 (0.1)
Amazonas 171 (1.6)
Bahia 439 (4.2)
Ceará 244 (2.3)
Distrito Federal 304 (2.9)
Espı́rito Santo 213 (2.1)
Goiás 261 (2.5)
Maranhão 56 (0.5)
Mato Grosso 106 (1.0)
Mato Grosso do Sul 107 (1.0)
Minas Gerais 1,127 (11.0)
Paraná 577 (5.6)
Paraı́ba 127 (1.2)
Pará 128 (1.2)
Pernambuco 328 (3.2)
Piauı́ 85 (0.8)
Rio Grande do Norte 116 (1.1)
Rio Grande do Sul 914 (8.8)
Rio de Janeiro 998 (9.6)
Rondônia 36 (0.3)
Roraima 24 (0.2)
Santa Catarina 533 (5.1)
Sergipe 59 (0.6)
São Paulo 3,279 (32)
Tocantins 48 (0.5)
Missing 101

Occupation
Psychologist 1,163 (11.1)
Dentist 1,030 (9.8)
Nurse 998 (9.5)
Pharmacist/biochemist 908 (8.7)
Physiotherapist 877 (8.4)
Biologist/biomedical scientist 645 (6.1)
Nurse technician 629 (6.0)
Veterinarian 595 (5.7)
Physical educator 574 (5.5)
Dietitian 537 (5.1)
Physician 440 (4.2)
Speech therapist 354 (3.4)
Social worker 343 (3.3)
Health student 18 (0.2)
Others 1,379 (13.1)

Data presented as n (%), unless otherwise specified.
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medium (rc = 0.3 to 0.5), and large (rc 4 0.5), and for the
partial eta-squared, they are trivial (Z2

p o 0.01), small
(Z2

p = 0.01 to 0.06), medium (Z2
p = 0.06 to 0.14), and

large (Z2
p 4 0.14).

Ethics statement

The single-cohort longitudinal design of this study was
evaluated and approved by the Brazilian National Com-
mission on Research Ethics (Comissão Nacional de Ética
em Pesquisa, CONEP) on May 2, 2020 (CAAE 308236
20.6.0000.5149). The study complied with the Declaration
of Helsinki (1989).

Results

The overall evolution of mental health of the healthcare
professionals was verified by comparing both timepoints.
The median GSI showed a significant increase for the
population of health professionals (Wilcoxon signed rank
test, p o 0.001), with a large effect size. The mean
differences for GSI in each state are shown in Figure 2.
Positive values denote an increase in mean score, and
negative values, a decrease.

Similarly, the evolution of the score was evaluated for
the health professionals, controlling by sex group. No
interaction effects were significant (F[1] = 2.18, p = 0.140),
while the effects within subjects were significant (F[1] =
72.62, p o 0.001, Z2

p = 0.007), but with a trivial effect
size. The difference between sex groups are also
significant (F[1] = 246, p o 0.001, Z2

p = 0.023), and a
small effect size was found. A Wilcoxon paired test
comparing both groups confirmed the difference (W =

2.31e+7, p o 0.001, rc = -0.097). At both timepoints,
females had worse mean GSI scores than males.
However, the absolute rise in scores was higher for
males than for females (Dmales = 0.067; Dfemales = 0.047).

Next, we compared the five age groups at both
timepoints. Within- and between-subjects effects were
statistically significant, including the interaction between
the two timepoints and age groups (F[4] = 2.81, po 0.024,
Z2

p = 0.001), with a trivial effect size. The difference in
means within the two timepoints was also statistically
significant (F[1] = 28.32, p o 0.001, Z2

p = 0.003), with a
trivial effect size. The difference between age groups also
showed significance, with a medium effect size (F[4] = 200,
po 0.001, Z2

p = 0.001). Thus, the age groups are relevant
to explain differences in GSI score between individuals.

As illustrated by Figure 3, younger individuals reported
more symptoms of psychological distress than older
respondents during the COVID-19 pandemic. Individuals
in the 30-to-49 age group reported more symptoms
between timepoints 1 and 2. A post-hoc comparison of
the interaction term showed that most paired compar-
isons are significant for all interaction groups. The
exceptions are the mean difference between 18-to-29-
year-olds for both first and second timepoints (t[10254] =
-3.557; p = 0.179), the difference between 50-to-59-year-
olds at timepoint 1 and 50-to-59-year-olds at timepoint 2
(t[10254] = -1.159; p = 0.998) and against the 60-or-older
group at timepoint 2 (t[10254] = 3.253; p = 0.306), and for
the 60-or-older group at timepoint 1 no differences were
found in comparison with 60 or more years old at the
timepoint 2 group (t[10254] = -0.823; p = 1.000). In addition,
at timepoint 2 there were no differences between the
50-to-59 and 60-or-older groups (t[10254]) = 3.622; p = 0.157).

Figure 2 Difference in Global Severity Index (GSI) means by Brazilian state.
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In summary, individuals aged 18 to 29 had the highest
mean GSI scores in both timepoints and a wide increase
in the mean of GSI between timepoints. The same trend
was noted for individuals between 30 and 49 years old.
On the other side, people 60 years old or older had the
lowest means in timepoint 1 and timepoint 2, but they
reported an increase in symptoms at timepoint 2.
Individuals aged 50 to 59 showed a stable level of
distress between timepoint 1 and timepoint 2 (Figure 3).

GSI scores were compared among 22 health occupa-
tions. The interaction effects were significant (F21 = 3.66,
p p 0.001, Z2

p = 0.007), as were the within-subject
effects (F21 = 59.21, p o 0.001, Z2

p = 0.006), but both
showed a trivial effect size. The differences between
occupations were also significant (F21 = 9.23, p o 0.001,
Z2

p = 0.019) with a small effect size.
Respondents from 10 of 13 occupations reported an

increase in the absolute mean test score in relation to
psychological distress (Figure 4). The exceptions were
physiotherapy, which remained stable, and dentistry and
speech therapy, which reported a decrease in symptoms.
Post-hoc comparisons indicated that most of the mean
differences were not statistically significant.

The last model investigated was the slope variation of
all variables of interest between the two timepoints using
a Poisson regression model. In the model, the score at
timepoint 2 was controlled by the score at timepoint 1, age
group, sex, and occupation. The physical education
category was excluded from the final model due to matrix
singularities, which made its coefficients undefined. After
this exclusion, the model adequately converged (w2[18] =

1971.42, p o 0.001). The baseline score for GSI (odds
ratio [OR] = 1.51, p o 0.001), sex (ORmale = 0.90, p o
0.001), and the age groups (OR40-49 years old = 0.89, p o
0.001; OR50-59 years old = 0.74, po 0.001; OR60+ years old =
0.62, po 0.001) were statistically significant. None of the
occupations had a slope different from 0 (Figure 5). As
expected, the baseline GSI score was a good indicator of
the GSI score at the second timepoint. Being male or
older than 40 years contributed to a lower score on this
assessment. Despite variations on the absolute mean
score for each occupation, the model did not find any
association between having a given occupation and
reporting lower or higher symptoms on the GSI scale.

Discussion

Feeling more distressed was common for most health
professions through the pandemic. In this study, the first
data collection matches the beginning of the pandemic,
a time marked by uncertainty, while at the second time
point, 6 months later, some health professionals were
probably living highly demanding work and domestic
routines. In a review of mental health impact on health
care professionals who acted in response to previous
epidemics, there was a common finding of adverse
psychological experiences.22 Wide variability was
observed in 94 studies, with 18 to 89% of health workers
reporting psychological distress during outbreaks.22 The
most common findings were distress and anxiety up to
3 years persisting after the disease outbreak.18 In this
pandemic, the risk of feeling distressed could be stratified

Figure 3 Means and standard deviation of each age group at timepoints 1 and 2.
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among health professionals. We found that nurses and
doctors reported more distress over time, while for other
professions, distress remained stable or even decreased,
as was the case for dentistry.

We found higher distress for nurses since the beginning
of the pandemic, which might reflect early stressful
conditions or an already existing occupational burden.
Six months later, nurses still reported high scores of
distress. A previous study showed high rates of suicide
among nurses compared to physicians and to the general
population.23 A Chinese study identified a high number of
suicides among nurses, and discussed the need to
improve work environment, income, and the psychologi-
cal condition of this population.24 A 6-month follow up of
changes in the stress levels of health professionals in
Finland suggests that the measure of distress was an
important feature to define worsening outcome.25 Our
data also suggest that nurses may require special
attention from other professions and society, especially
in periods of an even higher work burden. The features
related to this finding were not evaluated; however,
nurses are a clear target for additional support and
mental health care.23

Interesting findings related to sex were observed.
Women usually had higher scores early in the pandemic,
and scores remained higher over time. In contrast, men’s
scores started lower, but seemed to reflect a greater

impact of distress after 6 months, showing a more
pronounced slope. A Spanish study about distress and
loneliness perception during lockdown found lower
distress in older respondents, which was attributed to a
better use of adaptive coping strategies.26 Here, we found
a higher impact among adults aged 30-39 followed by
40-49-year-olds, suggesting a higher impact when com-
pared to older adults. In a Mexican sample, being an adult
woman and living with children were risk factors asso-
ciated with distress.27 We did not evaluate associated
factors, but we can assume a potential burden linked to
overload for adults, particularly women, who have more to
handle at work and at home. Homeschooling children,
working from home, fear of economic struggle, and risk of
contaminating loved ones were identified as distressing
factors in a previous study by our groups.3 All these
variables might be important to determine risk of long-
lasting psychiatric consequences.

Brazil is a large and heterogeneous country. Data were
collected from different municipalities, affected differently
by the pandemic. However, all were exposed to a deadly
first wave, and for some, the second wave was emerging
or ongoing during data collection. As vaccination in Brazil
started in January 2021, it had not yet changed the
scenario during data collection, but it did provide a
perspective of better days ahead. We expect that next
waves will start to show a decrease in the number of

Figure 4 Means and standard deviations of Global Severity Index (GSI) scores for each occupation at timepoints 1 and 2.
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symptomatic individuals and severity of symptoms tend-
ing to decline as vaccines are widely distributed. This will
allow people to start having more of a normal life and
fewer economic constraints. Despite the representative
national health care sampling, this study has some
limitations of which we are aware: we likely reached a
population with more internet access, and we lost a
considerable number of respondents to follow-up, which
might have introduced bias.

During the pandemic, there were a multitude of factors
associated with healthcare professionals and a constant
need to identify ways to minimize impact. Identifying
vulnerabilities is essential to optimize efforts and provide
the best conditions to mitigate the impacts of COVID-19
and its burden on health workers, especially because this
does not cease with the outbreak. Strengths and
weakness of the healthcare system, its organizational
policies, and social factors that could potentially affect the
mental health perceptions of individuals all need to be
evaluated. Caring for health professionals seems essen-
tial to avoid burnout and to reduce the likelihood of
providers leaving their occupation. Our findings suggest
that nurses, adults, and women should be targets of any
call for action. Since feeling supported was an important
feature for physicians’ recovery in China,28 there is a
potential benefit to establishing regular screening for
stress and anxiety and making mental health services
available. In terms of policies, it is paramount to help

health professionals fulfill their fundamental work during
the most critical times of the pandemic and beyond.
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Chaparro MS, Gallego-Alberto L, Fernandes-Pires J, et al. Long-

itudinal correlates of loneliness and psychological distress during the

lockdown situation due to COVID-19. Effects of age and self-percep-

tions of aging. J Gerontol B Psychol Sci Soc Sci. 2022;77:652-60.

27 Toledo-Fernández A, Betancourt-Ocampo D, González-González A.
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