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Objectives: This study aimed to examine the changes in depression and anxiety symptoms among Bra-
zilian adults over 10 months of the COVID-19 pandemic.
Study design/Methods: The present study used data from wave 1 (June/July 2020) and wave 2 (December
2020/January 2021) of the Prospective Study About Mental and Physical Health (PAMPA) Cohort, a state-
level, ambispective longitudinal study with adults from southern Brazil. The frequency of anxiety and
depressive symptoms was assessed using the Hospital Anxiety and Depression Scale. Anxiety and
depressive symptoms before social distancing were retrospectively assessed during wave 1.
Results: Most of the 674 participants were classified as non-symptomatic for depressive (85.0%) and
anxiety symptoms (73.2%) before the COVID-19 pandemic. At wave 1, there were increases in symptoms
of depression (7.6% [95% confidence interval [CI]: 7.2%, 8.1%]) and anxiety (9.1% [95% CI: 8.6%, 9.5%]).
These decreased at wave 2 (depression: 6.9% [95% CI: 6.5%, 7.2%]; anxiety: 7.4% [95% CI: 7.1%, 7.8%])
although they were still elevated compared with pre-COVID (depression: 4.5% [95% CI: 4.2%, 4.8%];
anxiety: 5.8% [95% CI: 5.5%, 6.1%]). Adults living alone (b ¼ 0.44 [95% CI: 0.07, 0.82]) had a faster trajectory
in anxiety symptoms than their counterparts. Cohort members who were living alone (b ¼ 0.24 [95% CI:
0.06, 0.42]) and with diagnosed chronic disease (0.32 [95% CI: 0.18, 0.46]) had a faster increase in
depressive symptoms than their respective counterparts. Participants aged �60 years showed a slower
trajectory of depressive (b ¼ �0.46 [95% CI: �0.73, �0.18]) and anxiety (b ¼ �0.61 [95% CI: �1.20, �0.02)
symptoms.
Conclusions: During 10 months of COVID-19, anxiety and depression symptoms improved but were still
higher than before COVID-19.

© 2022 The Royal Society for Public Health. Published by Elsevier Ltd. All rights reserved.
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Introduction

The new COVID-19 had the first case reported in late December
2019 in China. Since then, more than 154 million cases had been
recorded worldwide, with the United States and Brazil accounting
for roughly one-third of the number of people diagnosed with
COVID-19.1 Also, millions of people had lost their lives due to this
disease in the world. Furthermore, robust healthcare systems have
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Fig. 1. Flow chart describing sampling process.
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been disrupted due to the sharp and rapid increase in hospitali-
zations due to COVID-19.2

As disease-modifying treatments have not been developed
before 2021, non-pharmacological strategies to mitigate virus
transmission such as social distancing have been used.3 Social
distancing has been proven to be an efficient approach at the
population level to lessen the number of cases, deaths, and hospi-
talizations attributed to COVID-19.4 However, it also has been
associated with other effects such as aggravated symptoms of
anxiety and depression.5,6 To identify the effects of social distancing
on mental and physical health in adults from southern Brazil, the
PAMPA (Prospective Study About Mental and Physical Health)
Cohort was created.7 Using data from wave 1 carried out between
June and July 2020, we observed that cases of moderate-to-severe
anxiety and depressive symptoms had increased by 7.4- and 6.6-
fold, respectively.8 These increases were even higher than those
observed in countries where more restrictive strategies (e.g. lock-
down) were adopted.9e11

Sociodemographic and health-related factors, including female
sex, age (�45 years), presence of a chronic disease, and physical
inactivity, have been identified as risk factors for higher levels of
depressive and anxiety symptoms during the pandemic.5,6,9,10,12,13

However, individual repeated-measures data to quantify the lon-
gitudinal changes on anxiety and depressive symptoms since the
beginning of social distancing are scarce.14 This gap limits our
knowledge as to whether these symptoms are still elevated, have
increased even more, or have diminished after several months into
the COVID-19 pandemic. For example, data from the United
Kingdom15 and Germany16 showed that the rapid increase in
depressive and anxiety symptoms observed in March 2020 was
followed by a decline up to 5 months later. Thus, we aimed to
examine the changes in depression and anxiety symptoms among
Brazilian adults over 10 months of the COVID-19 pandemic. Based
on previous longitudinal studies with shorter follow-up,15,16 we
hypothesized that the frequency of anxiety and depressive symp-
toms would remain elevated although stable in our cohort in the
second half of 2020.

Methods

The present study used data from the first two waves of the
PAMPA Cohort, a state-level, ambispective longitudinal study with
adults from southern Brazil. A full description of the PAMPA cohort
can be found elsewhere.7 The study protocol was approved by the
institutional research ethics board of the Superior School of Phys-
ical Education of the Federal University of Pelotas, Brazil (protocol:
4.093.170).

Recruitment phase

Adults living in the Rio Grande do Sul state were recruited via
personal networks and social and local media.7,17 Data were
collected using an online-based, self-reported questionnaire. In
wave 1, recruitment lasted 4weeks (June 22, 2020, to July 23, 2020),
whereas in wave 2, it was over 7 weeks because it included the
holiday period (December 1, 2020, to January 15, 2021). Both sets of
data collection were performed exclusively online.

The Rio Grande do Sul state is divided into regions by the gov-
ernment, and each region is weekly classified into one of the four
flag colors (i.e. yellow, orange, red, and black) based on the current
number of COVID-19 cases and the rate of contamination as well as
the capacity of the health system to attend to the population of the
region. The yellow flag indicates a region that has low risk of
transmission and hospital occupancy rate and a high availability of
intensive care units (ICU), whereas the black flag indicates a region
15
with high risk of transmission and hospital occupancy rate and a
low ICU availability. Regions rated with a black flag have the most
restrictive measures to limit virus spread. Up to 73.5% and 95.2% of
the state's population were rated with red flag during waves 1 and
2, respectively, as defined by the State government's social
distancing policies. During this level of restrictions, social clubs,
gyms, theaters, religious temples, commercial activities, and malls
were allowed to open, but with maximal capacity reduced by up to
75% to prevent gatherings.

Sample

The required sample size calculated before wave 1 was based on
the prevalence of depression in the Rio Grande do Sul state in 2013
(13.2%; 95% confidence interval [CI]: 11.8%e15.0%]). Considering the
state's population according to the latest census (10,693,929 in-
habitants),18 a 95% CI with 1.8 percentage points of margins of error,
and a possible lost-to-follow-up of up to 30%, the required sample
size was set at 1767 participants. Furthermore, the Rio Grande do
Sul state is divided into seven macroregions of health, as follows
(names are in Portuguese): Serra, Norte, Nordeste, Centro-Oeste,
Vales, Metropolitana, and Sul. Using the latest national census, we
divided the required sample size proportionally to the number of
people living in each region. Participants aged �18 years, who
provided contact information (e.g. phone number, social media),
and were living in the Rio Grande do Sul State were included in
wave 1. From this initial sample, participants who were still living
in the State were contacted in wave 2, as shown in Fig. 1.

Outcome

The frequency of anxiety and depressive symptoms was
assessed using the Hospital Anxiety and Depression Scale (HADS).
This instrument was previously validated in both primary care and
community settings.19e22 The scale is composed by two domains
(anxiety and depression), with seven items, each scoring from 0 to
3. Thus, each domain has a maximum score of 21 points, with
higher scores indicating higher frequency of symptoms. Partici-
pants who scored seven or less were classified as non-symptomatic
for that domain. Scores between 8 and 10 were considered as mild
risk, scores between 11 and 14 were considered as moderate risk,
and scores higher than 15 were considered as severe risk of anxiety
or depression.20
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In wave 1, participants were asked to rate the frequency of
depressive and anxiety symptoms twice. First, we explored
depression and anxiety retrospectively by asking the participant to
answer the HADS as if they were 2 months before (i.e. before the
COVID-19 pandemic). Second, they responded to that same ques-
tionnaire but referred to the last 2 weeks. In wave 2, these symp-
toms were assessed using the HADS with the last two weeks as the
reference period.
Exposures

Sociodemographic characteristics, including age, gender, skin
color, conjugal situation, and educational level, were assessed in
wave 1. We also asked participants in wave 1 how social distancing
affected their monthly income (i.e. decreased, unchanged,
increased). Self-reported weight and height were reported to
calculate body mass index (BMI). BMI was further categorized into
normal (BMI <25 kg/m2), overweight (BMI �25 and <30 kg/m2),
and obese (BMI �30 kg/m2). Chronic diseases diagnosed by a
physician were also reported during wave 1 using the question
previously used in the Brazilian Telephone-based Surveillance
System for Noncommunicable Diseases.23

In wave 1, physical activity before social distancing and during
the current week was determined. In wave 2, the reference period
for physical activity was the current week. The following validated
questionwas used:24 “(Before social distancing restrictions OR During
the current week),were you engaged in physical activity regularly?” If
participants indicated a positive answer (i.e. “yes”), then the
number of days and minutes were asked. Participants were further
categorized according to the latest guidelines of physical activity
provided by the World Health Organization.25 Respondents with
less than 150 min of physical activity per week were classified as
inactive, and those with 150 min or more were considered physi-
cally active. We also asked participants about the use of online
services to practice home-based physical activity during wave 2.
a
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Fig. 2. Mean score at depression and anxiety domains of the Hospital Anxiety and
Depression Scale (HADS) throughout the follow-up period. (a) P < 0.05 compared with
the pre-COVID-19 period. (b) P < 0.05 compared with the JuneJuly 2020 period.
Data analyses

Due to the overrepresentation of respondents from one mac-
roregion in the state (Sul, N ¼ 436, 64.6%), all analyses were
weighted by the respondents' proportion in each macroregion.
Normality of data distribution and homoscedasticity were tested
using ShapiroeWilk and Bartlett tests, respectively. Continuous
data were reported as mean and 95% CI, whereas categorical vari-
ables were shown as proportions and 95% CI. Differences between
excluded and included participants were tested using the Chi-
squared test. Two-way analysis of covariance with repeated mea-
sures was used to compare HADS scores among the three periods,
with P values adjusted for multiple comparisons using the Bon-
ferroni's post-hoc.

We further used structural equation modeling with maximum
likelihood method to identify the velocity of change on depressive
and anxiety symptoms over 10 months of the COVID-19 pandemic.
The slope and intercept of the model for each domain (i.e. anxiety
and depression) were integrated into multivariate linear regression
models. A significant intercept indicates between-group differ-
ences before COVID-19 social distancing. Positive and negative
slope coefficients indicated the trajectory of the symptoms was
faster or slower, respectively, than the reference groups. All vari-
ables from univariate analyses were added in the multivariate
model, and a P value �0.20 was set to determine whether variables
were maintained in the model. We adopted a P value lower than
0.05 as the level of significance. All analyzes were performed using
STATA/MP 14.2 (Stata Corp, College Station, TX).
16
Results

From the participants included in wave 1 (n ¼ 2321), 1302 were
available for wave 2, as shown in Fig. 1. A total of 674 (51.8% of the
available sample) individuals participated in both waves and were
included in this analysis. Eligible participants who were lost-to-
follow-up in wave 2 were more likely to be older than 30 years
(P ¼ 0.005), as shown in Supplementary Table 1. Most of included
participants were women (80.7%), aged between 31 and 59 years
(52.4%), White (91.9%), and lived with a partner (57.0%). Also, par-
ticipants were more likely to have a university degree (67.3%) and
classified as overweight/obesity (53.9%) and have a medical diag-
nosis of some chronic disease (57.3%). Roughly half of the partici-
pants were active before social distancing, whereas 38.9% used
online services to assist with home-based physical activity during
wave 2. Most respondents were classified as non-symptomatic for
depressive (85.0%) and anxiety (73.2%) symptoms before the
COVID-19 pandemic.

Scores of both depressive and anxiety-specific domains
increased in wave 1 and decreased in wave 2, as shown in Fig. 2.
However, those values remained elevated compared with before
COVID-19 period. Supplementary Table 2 illustrates the scores from
the HADS depression-specific domain. Significant time � group
interactions were observed based on age groups (P < 0.001), con-
jugal situation (P ¼ 0.003), and depressive (P < 0.001) and anxiety
(P ¼ 0.014) symptoms before the pandemic. People aged <60 years
reported an increased and sustained frequency of depressive
symptoms over 10 months of the COVID-19 pandemic. On the other
hand, no significant changes were observed among people aged
�60 years and those with moderate-to-severe depressive symp-
toms. During social distancing, participants who lived with a
partner showed a lower score on depressive symptoms than those
who lived alone. Participants who were non-symptomatic for
depressive symptoms before social distancing reported a higher
score on the depression-specific HADS domain during wave 1 fol-
lowed by a reduction in wave 2. However, scores in wave 2
remained elevated compared with before the pandemic. Partici-
pants with a mild risk of depression showed elevated scores in
waves 1 and 2 with no significant difference between these two
time points. No interaction effect was observed for other variables.

Changes on anxiety symptoms over 10 months of the COVID-19
pandemic are reported in Supplementary Table 3. Younger partic-
ipants (i.e. aged <60 years) had higher scores of anxiety-specific
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HADS in wave 1 followed by a significant reduction in wave 2
although still higher than before the pandemic. A similar pattern
was observed among participants non-symptomatic for anxiety
levels before the pandemic. Those with a mild risk for anxiety
showed increased scores in wave 1 with no reduction in wave 2,
whereas those with moderate-to-severe risk remained with
elevated scores throughout the follow-up. No interaction effect was
observed for other variables.

Younger adults and people with chronic diseases reported
higher level of anxiety symptoms before the pandemic, as shown in
Table 1. Age, conjugal status, and anxiety level before the pandemic
were associated with the velocity of changes in such domain. Par-
ticipants aged �60 years (b ¼ �0.61 [95% CI: �1.20 to �0.02]) as
well as those with mild (b ¼ �0.41 [95% CI: �0.75 to �0.08]) and
moderate-to-severe risk of anxiety before the pandemic (b ¼ �1.80
[95% CI: �2.46 to �1.13]) reported slower aggravation during social
distancing. However, adults living alone had a faster increase in
anxiety symptoms than those who lived with a partner (b ¼ 0.44
[95% CI: 0.07e0.82]).
Table 1
Association between sociodemographic, behavioral, and health-related factors with anx
(N ¼ 674).

Variables Intercept

b (95% CI)

Sex
Male 1.00
Female 0.29 (�0.01e0.59)

Age (years)
18e30 1.00
31e59 �0.22 (�0.47e0.04)
60+ �0.65 (�1.13e�0.17)

Ethnicity
White 1.00
Black 0.01 (�0.64e0.66)
Mixed 0.16 (�0.42e0.74)
Other �0.87 (�4.02e2.27)

Living situation
Living with a partner 1.00
Living alone 0.14 (�0.12e0.40)

Highest education level
High school or lower 1.00
University degree �0.10 (�0.43e0.23)
Specialized, Masters, PhD �0.08 (�0.39e0.22)

Decreased monthly income
No 1.00
Yes 0.13 (�0.12e0.37)

Self-reported body mass index
Normal 1.00
Overweight 0.22 (�0.06e0.50)
Obese 0.11 (�0.22e0.44)

Chronic diseases
No 1.00
Yes 0.36 (0.10e0.61)

Physical activity before COVID-19 pandemic
Inactive 1.00
Active �0.08 (�0.33e0.17)

Online services to practice home-based physical
activity

No 1.00
Yes 0.02 (�0.52e0.55)

Depressive symptoms
Non-symptomatic 1.00
Mild 0.58 (0.19e0.98)
Moderate-to-severe 1.01 (0.38e1.65)

Anxiety symptoms
Non-symptomatic 1.00
Mild 3.89 (3.59e4.19)
Moderate-to-severe 6.65 (6.07e7.24)

Adjusted for sex, age, skin color, living situation, highest education level, decreased mon
depressive and anxiety symptoms pre-COVID-19.
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Women, younger adults, and people with chronic diseases re-
ported higher levels of depressive symptoms before the pandemic,
as shown in Table 2. Some participants reported faster worsening of
depressive and anxiety symptoms since social distancing began.
Cohort members who were living alone (b ¼ 0.23 [95% CI:
0.09e0.37]) and had an diagnosed chronic disease (0.32 [95% CI:
0.18e0.46]) had a faster increase in depressive symptoms than their
respective counterparts. A similar pattern was observed for those
with a mild-to-moderate risk of depression and anxiety before the
COVID-19 pandemic. On the other hand, participants aged �60
years (b ¼ �0.45 [95% CI: �0.71 to �0.18]) showed a slower tra-
jectory of depressive symptoms.

Discussion

This is the first longitudinal state-level study addressing the
frequency of depressive and anxiety symptoms over 10 months of
the COVID-19 pandemic in Brazil. The country is the current
epicenter of the pandemic, with a total of 422,340 deaths by May 9,
iety trajectory evaluated by latent growth curve model, Rio Grande do Sul, Brazil

Slope

P value b (95% CI) P value

0.063 0.531
1.00
0.13 (�0.28e0.55)

0.007 0.003
1.00
0.34 (�0.07e0.76)

�0.61 (�1.20e�0.02)
0.896 0.572

1.00
0.43 (�0.42e1.28)

�0.37 (�1.26e0.52)
1.18 (0.89e1.48)

0.283 0.021
1.00
0.44 (0.07e0.82)

0.816 0.077
1.00

�0.02 (�0.53e0.50)
�0.42 (�0.85e0.02)

0.316 0.453
1.00
0.14 (�0.22e0.50)

0.307 0.361
1.00

�0.04 (�0.43e0.35)
�0.32 (�0.79e0.14)

0.006 0.224
1.00
0.23 (�0.14e0.59)

0.519 0.658
1.00
0.08 (�0.29e0.46)

0.948 0.830

1.00
0.04 (�0.33e0.41)

<0.001 0.528
1.00
0.28 (�0.28e0.84)
0.36 (�0.65e1.37)

<0.001 0.001
1.00

�0.50 (�0.99e�0.02)
�1.70 (�2.78e�0.63)

thly income, self-reported body mass index, chronic diseases, physical activity, and



Table 2
Association between sociodemographic, behavioral, and health-related factors with depression trajectory evaluated by latent growth curve model, Rio Grande do Sul, Brazil
(N ¼ 674).

Variables Intercept Slope

b(95% CI) P value b (95% CI) P value

Sex 0.025 0.084
Male 1.00 1.00
Female 0.25 (0.03e0.47) 0.16 (�0.02e0.35)

Age (years) 0.002 0.001
18e30 1.00 1.00
31e59 0.07 (�0.13e0.27) 0.03 (�0.16e0.23)
60+ �0.63 (�0.97e�0.28) �0.46 (�0.73e�0.18)

Ethnicity 0.778 0.275
White 1.00 1.00
Black 0.14 (�0.33e0.61) 0.22 (�0.14e0.59)
Mixed �0.18 (�0.60e0.24) �0.20 (�0.58e0.18)
Other �0.10 (�2.39e2.18) �0.13 (�0.33e0.07)

Living situation 0.051 0.011
Living with a partner 1.00 1.00
Living alone 0.25 (�0.01e0.50) 0.24 (0.06e0.42)

Highest education level 0.430 0.231
High school or lower 1.00 1.00
University degree �0.15 (�0.39e0.09) �0.19 (�0.40e0.03)
Specialized, Masters, PhD �0.04 (�0.26e0.18) �0.13 (�0.33e0.07)

Decreased monthly income 0.149 0.113
No 1.00 1.00
Yes 0.17 (�0.06e0.41) 0.13 (�0.04e0.29)

Self-reported body mass index 0.399 0.718
Normal 1.00 1.00
Overweight 0.12 (�0.08e0.33) 0.06 (�0.13e0.24)
Obese �0.02 (�0.26e0.22) �0.03 (�0.24e0.18)

Chronic diseases <0.001 <0.001
No 1.00 1.00
Yes 0.33 (0.15e0.52) 0.32 (0.18e0.46)

Physical activity before COVID-19 pandemic 0.540 0.462
Inactive 1.00 1.00
Active �0.06 (�0.24e0.12) �0.27 (�0.44e�0.09)

Online services to practice home-based physical
activity

0.821 0.821

No 1.00 1.00
Yes 0.03 (�0.25e0.31) 0.02 (�0.17e0.22)

Depressive symptoms <0.001 <0.001
Non-symptomatic 1.00 1.00
Mild 0.97 (0.69e1.25) 0.85 (0.60e1.11)
Moderate-to-severe 1.80 (1.35e2.25) 1.24 (0.84e1.65)

Anxiety symptoms <0.001 0.003
Non-symptomatic 1.00 1.00
Mild 0.58 (0.36e0.80) 0.36 (0.15e0.57)
Moderate-to-severe 0.36 (�0.07e0.79) 0.30 (�0.06e0.66)

Adjusted for sex, age, skin color, living situation, highest education level, decreased monthly income, self-reported body mass index, chronic diseases, physical activity,
depressive and anxiety symptoms pre-COVID-19.
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2021, and 53% of them occurred in 2021. We observed that the
prevalence of moderate-to-severe symptoms of anxiety and
depression did not change significantly compared with wave 1,
supporting our initial hypothesis. However, some groups had
different trajectories of symptoms in the follow-up period.

We identified that depression and anxiety scores remained
elevated compared with before the COVID-19 pandemic, despite a
reduction from wave 1 to 2. This decreased burden in anxiety and
depressive symptoms suggests a populational adaptation to the
COVID-19 pandemic situation.15,26 The government of the Rio
Grande do Sul started with state-level social distancing policies in
March 2020. Since then, a plethora of online and home-based lei-
sure activities such as physical exercise classes, the amplified use of
virtual communication tools, and the increased availability of
psychological services via telemedicine might have contributed to
lessen the aggravation in anxiety and depressive symptoms in our
population.27 For example, 38.9% of the included sample reported
using online-based services to practice physical activity during
18
wave 2 although this strategy was not associated with changes in
anxiety and depressive symptoms. Furthermore, although most
macroregions were classified with the red and black flags by the
state government throughout the fieldwork, some restrictions were
eased during the December holidays. For example, restaurants and
pubs were allowed to open with reduced capacity and opening
hours. A misleading perception of normality in social life also
encouraged by the federal government might have contributed to
the reduced frequency of anxiety and depressive symptoms. Also,
the news that a vaccine could be soon available might have induced
a feeling of safety, reducing the burden on mental health.

Those aged �60 years reported lower levels of anxiety and
depression symptoms before the pandemic, followed by lower
variation in the scores of such mental health domains. On the other
hand, the frequency of anxiety symptoms was reduced between
waves 1 and 2, whereas depressive symptoms were persistently
high during wave 2 among adults <60 years. Previous studies have
indicated that people aged up to 45 years were at higher risk for
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worse depressive and anxiety symptoms during the COVID-19
pandemic.5,8 Adults from this age group might have been more
affected by schools closing and interrupted commercial activities
such as business centers. Although these approaches are important
to reduce virus transmission, they represent, in most cases, reduced
monthly income and uncertainty about the near future. Appro-
priated financial and psychological support followed by timely in-
terventions to reduce anxiety and depressive symptoms among
young and middle-aged adults is urgently needed, mainly in pop-
ulations from developing countries such as Brazil, which have both
a large number of COVID-19 cases and economically frail
individuals.

Depressive symptoms increased in wave 1 but decreased in the
subsequent period in some groups. However, in those living alone,
the scores from depressive-specific HADS remained elevated
compared with before the pandemic, with no significant difference
before social distancing (i.e. intercept) and between waves 1 and 2.
Social isolation, sometimes wrongly confounded as social
distancing, is a leading cause of depression and suicide.28 While
social distancing requires people to keep a safe distance (i.e. 2 m)
from each other and stay at home when possible, social isolation is
a lack of social connections. Social isolation might contribute to the
risk of future neurological diseases such as dementia.29 Although
the population must stay at home whenever is possible, strategies
to improve social activities must be promoted, especially for the
vulnerable population such as those living in areas with no internet
access.30

Participants non-symptomatic for anxiety and depression
before the pandemic reported an increased frequency of these
symptoms during wave 1 followed by a reduction in wave 2.
However, the scores in the latest wave remained significantly
higher than those observed in the pre-COVID-19 period, suggesting
an inverted J-shaped curve in the frequency of symptoms for this
group. Based on previous findings,15,26 this decrease could be
attributable to the development of coping strategies by partici-
pants. A similar process was seen in other types of isolation such as
incarcerations where a remarkable increase in depressive symp-
toms is followed by a steady decline.26 Nevertheless, the prevalence
of moderate-to-severe symptoms of anxiety and depression in
wave 2 persisted remarkably higher than the period before the
COVID-19 pandemic. As previously noted, the easing of some re-
strictions might also have stimulated this reduction. However,
transmission rate in Brazil was high during wave 2. The weekly
switching from less to more severe restrictions (and vice-verse,
depending on the situation) might have limited the decrease in
the frequency of anxiety and depressive symptoms. It is well-
known that this pandemic can trigger an unpredictable increase
in the prevalence of depression and anxiety, especially in low- and
middle-income countries.31 Until a large proportion of the popu-
lation get vaccinated, strategies to protect people's mental health
need to be promoted by federal, state, and local governments.

Some methodological limitations of our study must be
acknowledged. First, our retention rate was lower than expected
(52% vs 70%7). However, large, population-based cohort studies
found similar or even lower (e.g. 28%) response rates using online-
based questionnaires.32 Second, we used self-reported measure-
ments to evaluate anxiety and depressive symptoms, physical ac-
tivity, and other variables. In-person interviews or assessments
were not allowed by the local research ethics committee. Third, the
retrospective design used during wave 1may have led to recall bias.
Nevertheless, as stated previously, there were no data from large,
state-level prospective studies in south Brazil.8 Fourth, the pro-
portion of participants with an academic degree was overex-
pressed. Although 17% of adults aged �25 years had at least one
academic degree, this proportion reached 42.4% (95% CI: 37.6% to
19
47.3%) in our sample. As data collection was online, we expected
this sampling bias as less educated people might have limited
internet access. However, the COVID-19 has a deeper impact in
lower economic groups, so sampling bias is likely to underestimate
our occurrence measurements.

In summary, we report the changes on anxiety and depressive
symptoms in adults from southern Brazil over 10 months of the
COVID-19 pandemic. The frequency of these symptoms decreased
from June/July 2020 to December 2020/January 2021 yet remained
elevated compared with the pre-COVID-19 period. Long-lasting
strategies to control the burden of social distancing on mental
health at a population level are warranted as the COVID-19
pandemic in Brazil is likely to last longer, be more aggressive, and
continuously increase the health disparities in the country.
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