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Abstract

This is a cross-sectional study investigating the factors affecting brazilians’
self-rated health during the COVID-19 pandemic, based on data from the
web-based behavior survey. Carried out from April 24 to May 24, 2020, the
survey recruited participants by a chain sampling procedure. Its outcome was
the worsening of self-rated health during the pandemic. Statistical analysis
was based on a hierarchical model of determination. Logistic regression mod-
els were used to test the associations between sociodemographic characteristics,
pre-existing health conditions, lifestyle indicators and intensity of social re-
straint measures, and biological and psychological issues during the pandemic.
From the total sample of 45,161 participants, 29.4% reported worsening of
health state during this period. After adjusting for hierarchical distal factors,
the health problems mostly associated with worsening health state were: bad
self-rated health (adjusted OR = 4.35, p < 0.001), health care seeking for men-
tal health problem (adjusted OR = 3,95, p < 0.001), and for COVID-19 (ad-
justed OR = 3.60, p < 0.001). People who experienced sleep problems, worsen-
ing of back pain, depression and at least one flu symptom during the pandemic
were twice as likely to report worsening of health status. Sedentary and eat-
ing behaviors and adherence to social distancing measures showed significant
correlation with the outcome. There exists a relation between social, biologi-
cal, and psychological factors, mediated by lifestyles and variables pertaining
to confinement. Altogether, these factors have negatively affected self-rated
health during the COVID-19 pandemic in Brazil.
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Introduction

In December 2019, cases of severe infectious respiratory disease were reported in Wuhan, Hubei
Province, China. The novel coronavirus (SARS-CoV-2) has been found to be the agent of this disease,
named coronavirus disease 2019 (COVID-19) by the World Health Organization (WHO) 1. Since the
first reported case, the outbreak has rapidly spread across China and worldwide in a short period,
with an explosive increase in several countries, reaching around 6 million diagnosed cases and more
than 350,000 deaths worldwide from December, 2019 to the end of May, 2020 2.

On March 11, 2020, the WHO classified the novel coronavirus epidemic as a pandemic 3. In Brazil,
the first COVID-19 case was identified on February 26. By the end of May, the government reported
more than 500,000 cases, with roughly 30,000 deaths and 5.7% lethality rate (https://bigdata-covid19.
icict.fiocruz.br/).

The COVID-19 pandemic is forcing the implementation of drastic measures worldwide to control
the massive spread. Besides timely diagnosis and case isolation, public health measures to contain the
disease spread include quarantine and social distancing measures 4.

Although most people have not yet experienced quarantine, this public health measure had been
established in the past 5 to control the SARS and MERS epidemics. Some areas in China and Canada
imposed community quarantines during the 2003 outbreak of severe acute respiratory syndrome
(SARS), while entire villages in many West African countries were quarantined during the 2014 Ebola
public health emergency 6.

During the COVID-19 pandemic, to avoid the overload of health systems 7 and to delay the spread
of infected cases, several countries are implementing measures of social restraint, ranging from the
closure of schools and commercial establishments to national quarantines 4. The first measures were
adopted by China, where entire cities became effectively quarantined 8. Currently, a large part of the
world population is under some form of restriction to avoid crowding 4.

The arrival of the COVID-19 pandemic in Brazil has led to a series of initiatives and recommenda-
tions for protecting the population. Since March, public health measures like confinement and social
distancing have been adopted in the main Brazilian cities as well as lockdown of small cities to prevent
the entry of cases from the metropoles. Schools and non-essential businesses have been closed, work-
ers have been instructed to carry out activities from home, some cities and states have closed borders,
and travels have been restricted 9.

Motivated by the preliminary results of the ConVid — Behavior Survey, a web-based population
survey conducted in Brazil (http://www.convid.icict.fiocruz.br), which indicated the worsening of
several health problems and the practice of unhealthy behaviors during the COVID-19 pandemic, the
present study aims at establishing the most important factors affecting Brazilians’ self-rated health.

Methods

This cross-sectional study used data from the web-based ConVid — Behavior Survey carried out in
Brazil from April 24 to May 24, 2020. An online questionnaire was used to assess changes in life-
styles, routine activities, psychological issues, health conditions, and access to health care during the
COVID-19 pandemic in the country. The survey was elaborated by the Oswaldo Cruz Foundation
(Fiocruz), in partnership with the Federal University of Minas Gerais (UFMG) and the State Univer-
sity of Campinas (UNICAMP) and a group of researchers from other Brazilian academic institutions.
The project was approved by the Brazilian National Research Ethics Commission (Process number
3.980.277).

For data collection and management, the researchers used the RedCap (Research Electronic Data
Capture; https://www.redcapbrasil.com.br) application. Self-completed using a cell phone or laptop/
computer with internet access, all responses to the questionnaire were completely anonymous. The
information was directly stored on the server of the Institute of Communication and Scientific and
Technological Information in Health (ICICT/Fiocruz). Inclusion criteria were being 18 years old or
over and being a Brazilian citizen residing in the country during the pandemic. Further details are
available at the ConVid — Behavior Survey website (http://www.convid.icict.fiocruz.br).
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Participants were invited through a chain sampling procedure. In the first stage, a total of 200
other researchers from different Brazilian states were chosen to start the sampling chain. In addition,
each researcher selected 20 people from their social network, totaling roughly 500 people initially
chosen to comprise the seeds of the chain. Each seed sent the survey link to at least 12 people from
their social networks, obeying a stratification by gender, age group (18-39; 40-59; 60+ years) and
educational level (incomplete high school or less; complete high school; complete college education
or over), so at least 3 people in each strata participated in the survey. The participants invited by the
seeds made up the second wave of the recruitment chain. Each person in the second wave was asked
to invite at least three other people from their social networks, and so on. At the end of the data col-
lection (April 24 to May 24, 2020), the sample reached 45,161 people.

The sample was weighted using data from the 2019 Brazilian National Household Sample Survey
(PNAD 2019) from the Brazilian Institute of Geography and Statistics IBGE) to obtain the same
sample distribution by state, gender, age group, skin color, and educational level of the Brazilian
population. Further details of the survey methodology can be found in Szwarcwald et al. 10.

For the statistical analysis, self-rated health was used to assess the overall health status: “Overall,
how do you rate your health?” (very good; good; regular; bad). Changes in health status during the
pandemic was assessed by the following question: “Do you think the pandemic caused changes in your
health?” (got better; stayed the same; got a little worse; got a lot worse). In this study, the outcome was
the worsening of self-rated health (got a little or a lot worse) during the COVID-19 pandemic.

To analyze the factors associated with the outcome, we used a hierarchical model of determina-
tion 11,12, This type of analysis considers the association of each variable with the outcome, controlling
for possible confounder effects between proximal and distal variables. We developed our conceptual
model to integrate social, behavioral, psychological, and biological factors to explain their relations
with worsening of health status during the pandemic. The model includes factors that have tradition-
ally been identified as relevant to self-evaluation of health including sociodemographic variables 13,
behavioral factors 14, non-communicable chronic diseases 15, as well as clinical and psychological
issues occurring during the pandemic.

The independent variables were organized into four hierarchical blocks (one distal, two interme-
diary, and one proximal) and used throughout the statistical analysis: sociodemographic characteris-
tics; pre-existing health conditions; lifestyle indicators and adherence to social restriction measures
during the pandemic; and health problems occurring during the pandemic. The proximal variables
(block 4) were health care seeking, flu symptoms, and clinical and psychological problems during the
pandemic, which may affect the outcome directly. Hierarchically above and considered in parallel,
the intermediary variables were subdivided into group 2 - pre-existing health conditions, which may
influence clinical and psychological issues during the pandemic, and group 3 — behavioral variables
(including adherence to social restriction measures) during the pandemic, which may affect the
health status through intermediate mechanisms 16. Lastly, socioeconomic variables and individual
characteristics such as age and gender acted as distal determinants, which may interfere in non-
communicable diseases and lifestyles 17 during the pandemic.

Block 1 comprised the sociodemographic characteristics: gender, age groups (18-29; 30-44;
45-59; 60+ years), skin color (white; non-white), and income per capita based on the monthly mini-
mum wage in Brazil — around USD 200.00 (< %; ¥5-1; 1-2; > 2).

Block 2 addressed pre-existing health conditions: general self-rated health; previous diagnosis of
chronic non-communicable diseases (hypertension, diabetes, asthma/emphysema/chronic respirato-
ry disease/other lung disease, heart disease, depression); usual sleep problems; and chronic back pain.

Among the behavioral indicators during the pandemic (block 3), the analysis included: increase
in usual alcohol consumption; increase in the daily number of cigarettes among smokers; consump-
tion of sweets/chocolates on 2 or more days a week; consumption of vegetable and fruit on 5 days or
more a week; recommended physical activity (150 minutes or more a week); and sedentary behaviors
measured by hours/day watching television and using a computer/tablet. Additionally, adherence
to social restraint measures during the pandemic (no or little restriction; intense social restriction —
people leaving only for grocery stores and pharmacies; total social restriction — people leaving only
for health care needs) was also included in this block.
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As to health conditions occurring during the pandemic (block 4), we considered: psychological
issues (frequent feelings of depression, anxiety, and loneliness); worsening of sleep quality (got worse
or started to have sleep problems); health care seeking (COVID-19 symptoms, mental health prob-
lems, or other health problems during the pandemic); at least one flu symptom during the COVID-19
pandemic; and back pain status during the pandemic (got worse or started to have pain).

Initially, we analyzed the blocks separately performing, for each block of variables, a descriptive
analysis of each variable, and estimating the prevalence of worsening health status for each variable
category. To assess the possible factors associated with the outcome, we used logistic regression mod-
els to test at the 1% significance level the associations of health state worsening during the pandemic
period with the variables of each hierarchical block. The estimated odds ratio (OR) and the respective
95% confidence interval (95%CI) was used as the measure of association.

For the multivariate analysis, the variable bocks were inserted sequentially and hierarchically,
starting with the sociodemographic block, followed by the pre-existing health conditions and behav-
ior indicators, and lastly the variables related to the pandemic. Variables with p-values < 0.01 in each
block analysis were included in the multivariate model. Only variables with a p-value < 0.01 remained
in the final multivariate analysis.

Results

From the total of 45,161 adults analyzed, 46.4% were male and 53.6% female (Table 1). In the total
sample, 29.4% reported worsening of health state.

Table 1 describes the associations between the outcome and sociodemographic characteristics.
The results showed differences by gender, with women experiencing a significantly higher propor-
tion of health state worsening than men. Regarding age groups, worsening of self-rated health was

Table 1

Sociodemographic characteristics and associations with health worsening perception during the COVID-19 pandemic.
Brazil, 2020.

Variable/Category n % Health state OR 95%ClI
worsening (%)

Total sample 45,161 - 29.4 - -
Gender
Male 20,975 46.4 24.9 1.00 -
Female 24,186 53.6 334 1.51 1.45-1.58
Age group (years)
18-29 11,142 24.7 39.3 2.69 2.52-2.87
30-39 9,492 21.0 33.6 2.10 1.96-2.24
40-49 8,164 18.1 27.3 1.56 1.45-1.67
50-59 7,190 15.9 23.8 1.30 1.20-1.40
60+ 9,173 20.3 19.4 1.00 -
Skin color
White 20,423 45.2 26.9 0.80 0.77-0.83
Non white 24,738 54.8 31.5 1.00 -
Per capita income *
<% 11,893 28.1 335 1.45 1.37-1.53
-1 9,103 21.5 29.4 1.20 1.12-1.27
1-2 10,409 24.6 27.9 1.1 1.05-1.18
=2 10,980 25.9 25.8 1.00 -

95%Cl: 95% confidence interval; OR: odds ratio.
* Monthly minimum wage in Brazil around USD 200.00.
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inversely and significantly correlated with age: the lower the age, the higher the percentage, varying
from 19.4%, among older adults, to 39.3%, among young adults (18-29 years). Per capita income was
also a significant correlate: among the less affluent, chances of reporting health worsening was 1.45
higher than among the most affluent. Although skin color showed less correlation, white people
reported a less affected health status.

In Table 2, we analyze the pre-existing health problems. Regarding self-rated health, 26% evalu-
ated their health as regular/poor. For those with not good self-rated health, the proportion of health
state worsening was significantly higher (OR = 4.75, p < 0.001). Among people with previous diag-
nosis of a chronic non-communicable disease, depression showed the highest association with the
outcome (OR = 2.40, p < 0.001), followed by asthma/emphysema/chronic respiratory disease/other
lung disease (OR = 1.42, p < 0.001), and heart disease diagnosis (OR = 1.37, p < 0.001). Usual sleep
problems (OR = 1.85, p < 0.001) and chronic back pain (OR = 1.41, p < 0.001) were also significantly
associated with the outcome.

Table 3 comprises the associations between the outcome and behavioral indicators. The results
show that 34% of usual smokers increased their daily number of cigarettes, with increased number of
cigarettes significantly affecting self-perception of health state worsening (OR = 2.00, p < 0.001), as
well as the increase in alcohol consumption (OR = 1.32, p < 0.001). Physical activity for 150 minutes
or over a week was inversely correlated with the outcome (OR = 0.62, p < 0.001) but only 12% of the
sample practiced sufficient physical activity during the pandemic. On the other hand, the two indica-

Table 2

Pre-existing health problems and associations with health worsening perception during the COVID-19 pandemic. Brazil,
2020

Variable/Category n % Health state worsening (%) OR 95%ClI p-value

Self-rated health

Not good 11,733 26.0 55.0 475 4.54-4.97 <0.001

Good 33,379 74.0 20.4 1.00 - -
Diagnosis of hypertension

Yes 8,705 193 28.1 0.93 0.88-0.98  0.004

No 36,456 80.7 29.7 1.00 - -
Diagnosis of diabetes

Yes 3262 7.2 31.6 112 1.04-1.21 0.005

No 41,899 92.8 29.2 1.00 - -
Diagnosis of lung disease *

Yes 5104 11.3 36.2 142 1.34-1.51 <0.001

No 40,057 88.7 28.6 1.00 - -
Diagnosis of heart disease

Yes 1,961 43 36.0 1.37 1.25-1.51 <0.001

No 43,200 95.7 29.1 1.00 - -
Diagnosis of depression

Yes 6,710 14.9 46.3 240 2.27-253 <0.001

No 38,451 85.1 26.5 1.00 - -
Chronic back pain

Yes 15,194 33.8 34.2 141 1.35-1.47 <0.001

No 29,642 66.2 27.0 1.00 - -
Usual sleep problems

Yes 29,735 66.1 25.0 1.85 1.77-1.92  <0.001

No 15,250 339 33.9 1.00 - -

95%Cl: 95% confidence interval; OR: odds ratio.
* Asthma/emphysema/chronic respiratory disease/other lung disease.
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Table 3

Behavioral indicators and associations with health worsening perception during the COVID-19 pandemic. Brazil, 2020.

Variable/Category n % Health state OR 95%Cl p-value
worsening (%)

Increase in the number of cigarettes

Yes 1,807 34.0 38.8 2.00 1.77-2.23 <0.001

No 3,500 66.0 24.0 1.00 - -
Increase in alcohol use

Yes 3,726 8.3 34.8 1.32 1.22-1.43 <0.001

No 41,001 91.7 28.8 1.00 - -
Physical activity = 150 minutes a week

No 39,051 88.0 30.5 1.00 - -

Yes 5,329 12.0 21.5 0.62 0.58-0.67 <0.001
TV-watching increase

Yes 27,628 61.8 333 1.68 1.61-1.75 <0.001

No 17,111 38.2 23.0 1.00 - -
Tablet/Laptop using increase

Yes 23,058 53.6 334 1.56 1.50-1.63 <0.001

No 19,928 46.4 243 1.00 - -
Vegetable and fruit consumption > 5 days a week

Yes 9,743 21.8 23.2 0.67 0.64-0.71 <0.001

No 34,986 78.2 31.1 1.00 - -
Chocolate and sweet consumption = 2 days a week

Yes 20,536 47.1 333 1.41 1.35-1.46 <0.001

No 23,065 52.9 26.2 1.00 - -
Intensity of social restriction

No 11,572 25.8 25.9 1.00 - -

Intense 26,572 59.2 30.3 1.25 1.19-1.31 <0.001

Total 6,770 15.1 32.9 1.40 1.31-1.50 <0.001

95%Cl: 95% confidence interval; OR: odds ratio.

tors of sedentary behaviors during the pandemic, TV-watching and tablet/laptop use were frequent
behaviors during the pandemic and were significantly associated with worsening of health state
(OR = 1.68, p < 0.001; OR = 1.56, p < 0.001). Only 21.8% consumed fruits and vegetables for 5 days
or more a week during the pandemic, showing inversely correlation with health state worsening
(OR =0.67, p < 0.001). Almost 50% consumed chocolates and sweets for 2 days or more a week, what
significantly influenced the perception of health state worsening (OR = 1.41, p < 0.001). As to social
restriction measures, 59.2% showed intense adherence and 15.1% total adherence, that is, leaving
home only for medical needs. Total and intense adherence were associated with worsening of health
status during the pandemic: OR = 1.40 (p < 0.001) and OR = 1.25 (p < 0.001), respectively.

In Table 4, we present the associations of clinical and psychological issues during the pandemic
with worsening of self-rated health. Seeking health care for a mental health problem was the most
associated factor with the outcome (OR = 5.74, p < 0.001), followed by COVID-19 symptoms (OR =
4.71, p < 0.001). Having flu symptoms during the pandemic was associated with the outcome, as well
(OR =2.53, p < 0.001). Among the self-reported psychological issues, anxiety (52.6%) and depression
(40.4%) showed strong association with health state evaluation, with participants being four times
more likely to report health state worsening when compared to people without those issues. The
chances of health state worsening was two times greater among those reporting loneliness (OR =
2.17, p < 0.001). Worsening of sleep problems also showed important association with the outcome:
16.3% reported worsening of sleep problems and were five times more likely to report health state

Cad. Saude Publica 2021; 37(3):e00182720
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Health problems during the COVID-19 pandemic and associations with health worsening perception. Brazil, 2020.

Variable/Category n % Health state OR 95%Cl p-value
worsening (%)
Health care seeking
No 35,234 78.3 26.1 1.00 - -
COVID-19 symptoms 1,600 3.6 62.5 4.71 4.24-5.22 <0.001
Mental health problems 329 0.7 67.0 5.74 4.56-7.24 <0.001
Other health problems 7,817 17.4 35.4 1.55 1.47-1.63 <0.001
At least one flu symptom
Yes 12,670 28.1 44.0 2.53 2.42-2.64 <0.001
No 32,396 71.9 237 1.00 - -
Depression
Yes 18,173 40.4 46.5 4.00 3.83-4.17 <0.001
No 26,828 59.6 17.8 1.00 - -
Anxiety
Yes 23,721 52.6 42.4 4.21 4.02-4.41 <0.001
No 21,352 47.4 14.9 1.00 - -
Loneliness
Yes 25,665 56.9 36.0 217 2.07-2.26 <0.001
No 19,412 43.1 20.6 1.00 - -
Worsening of sleep problems
No 24,715 54.9 171 1.00 - -
Got worse 7,324 16.3 52.8 5.42 5.12-5.73 <0.001
Started to have 12,946 28.8 39.9 3.22 3.07-3.38 <0.001
Worsening of back pain
No 24,440 54.5 19.4 1.00 - -
Got worse 8,263 18.4 451 3.41 3.24-3.60 <0.001
Started to have 12,133 271 38.8 2.63 2.51-2.76 <0.001

95%Cl: 95% confidence interval; OR: odds ratio.

worsening when compared with people without changes in sleep quality; 28.8% started to experience
sleep problems during the pandemic and were three times more likely to report worsening of health.
Regarding back pain, 27.1% started to experience back pain during the pandemic and 18.4% reported
worsening of back pain. Both back pain indicators showed highly significant associations with the
outcome (OR = 2.63, p < 0.001; OR = 3.41, p < 0.001), respectively.

In Table 5, we present the results of the hierarchical logistic regression model. After controlling
for sex, age group, skin color and per capita income we analyzed the associations of block 2 and block
3 variables. Associations with the proximal variables (block 4) were analyzed after controlling for all
other variables. The following health problems were strongly associated with worsening health status:
health care seeking for mental health problem (adjusted OR = 3.95, p < 0.001) and health care seeking
for COVID-19 symptoms during the pandemic (adjusted OR = 3.60, p < 0.001). People who experi-
enced sleep problems, worsening of back pain, depression and at least one flu symptom during the
pandemic were twice as likely to report health state worsening. Anxiety and loneliness and health care
seeking for other reasons remained significantly associated with the outcome although with weaker
OR (smaller than 1.4). Among pre-existing health conditions, bad self-rated health was the most
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Table 5

Most associated indicators with health worsening perception during the COVID-19 pandemic. Brazil, 2020.

Variable/Category Adjusted OR 95%Cl p-value

Previous health conditions *

Bad self-rated health 4.35 4.14-4.58 <0.001
Diagnosis of depression 1.62 1.52-1.72 <0.001
Sleep problems 1.32 1.25-1.38 <0.001
Usual back pain 1.31 1.24-1.38 <0.001
Diagnosis of heart disease 1.19 1.06-1.33 0.003
Behavioral indicators *
Physical activity = 150 minutes a week 0.69 0.63-0.74 <0.001
TV-watching increase 1.36 1.30-1.43 <0.001
Tablet/Laptop use increase 1.38 1.32-1.45 <0.001
Vegetables and fruits consumption > 5 days a week 0.73 0.69-0.78 <0.001
Chocolates and sweets consumption > 2 days a week 1.24 1.18-1.30 <0.001
Increase in alcohol use 1.25 1.15-1.35 <0.001
Total social restriction 1.49 1.38-1.61 <0.001
Intense social restriction 1.10 1.04-1.17 <0.001
Health conditions during the pandemic **
Health care seeking for COVID-19 symptoms 3.60 3.14-4.12 <0.001
Health care seeking for mental health problems 3.95 2.81-5.54 <0.001
Health care seeking for other health problems 1.14 1.07-1.22 <0.001
At least one flu symptom 1.77 1.68-1.87 <0.001
Worsening of sleep problems 2.15 2.00-2.31 <0.001
Started to have sleep problems 2.10 1.93-2.30 <0.001
Worsening of back pain 2.12 1.94-2.32 <0.001
Started to have back pain 1.58 1.48-1.69 <0.001
Depression 1.81 1.70-1.93 <0.001
Anxiety 1.38 1.29-1.48 <0.001
Loneliness 1.16 1.09-1.23 <0.001

95%Cl: 95% confidence interval; OR: odds ratio.

* Adjusted OR after controlling for sociodemographic characteristics (gender, age group, skin color,
and per capita income);

** Adjusted OR after controlling for sociodemographic characteristics (gender, age group, skin color,
and per capita income), previous health conditions, and lifestyles indicators.

associated factor with the outcome (adjusted OR = 4.35, p < 0.001). Previous diagnosis of depression
and heart disease, usual sleep problems and previous back pain significantly affected the outcome, as
well. As to behavioral variables, total and intense adherence to social restriction measures, sedentary
behaviors, increase in alcohol use, and chocolates and sweets consumption for two days or over a
week negatively affected health status perception during the pandemic. The only factors significantly
and inversely correlated with the outcome were practice of sufficient physical activity and vegetable
and fruit intake on five days or more a week during the pandemic.

Cad. Saude Publica 2021; 37(3):e00182720
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Discussion

This study used a hierarchical model to identify the most important predictors of worsening of
health status during the COVID-19 pandemic. The main proximal factors were seeking care for
mental health problems and COVID-19 symptoms, as well as self-reported psychological issues. As to
intermediate behavioral indicators, healthy food intake and physical activity practice during the pan-
demic showed a positive influence on health state perception while sedentary habits and adherence to
social restraint measures negatively affected health status evaluation. Considering pre-existing health
conditions, worsening of health status was greater among those with poor self-rated health. In turn,
association with the distal variables corroborate previous results with less affluent people being more
affected than the most affluent 18.

Largely used as a morbidity indicator in health surveys, self-rated health is useful for its valid-
ity, established by their relations with the individual’s clinical conditions and with morbidity and
mortality indicators 19,20, In the context of the COVID-19 pandemic in Brazil, health care seeking for
COVID-19 symptoms was one of the greater predictors of health worsening perception. This finding
corroborates previous studies, suggesting that individual feelings create a poor health state perception
even before medical diagnosis of the disease 21.

While medical evaluation refers to disease diagnosis indicated by a set of signals, symptoms, and
laboratory results, self-rated health is subjective, combining physical, emotional, and well-being
components 22.23, Our findings reinforce the influence of emotional conditions on health state evalu-
ation 2425, Psychological issues such as depression and anxiety as well as worsening of sleep prob-
lems, reported by a large proportion of participants, were central for understanding the perception
of health worsening. Particularly among young adults (18-29 years old), these psychological issues
were often reported and negatively affected their health status. Perceived social isolation, commonly
termed loneliness, was also associated with the outcome 26,

Although the health value of quarantine remains essential, coping with social restraint measures
are challenging factors. Reviewing past outbreak articles, most studies reported negative psycho-
logical effects 27. A study in Turkey during the current pandemic showed that uncertainty and fears
related to COVID-19 have direct and significant effects on mental wellbeing 28. Lack of information,
fake news, and misinformation are likely to reinforce the panic leading to anxiety and other mental
health issues 27.

Another factor negatively affecting health status is the postponement of medical assistance for
problems not related to COVID-19. Due to the exhausted capacity of health services or for fear of
becoming infected in health care units, medical appointments have been canceled or people have post-
poned routine health care. In Brazil, 36% of adults with previous diagnosis of heart disease reported
worsening of health status. France showed a dramatic drop in the number of cardiovascular admis-
sions after establishing social confinement measures 29.

In Brazil, quarantine has been firstly adopted in Sao Paulo in March 2020 and was followed by
strict social distancing measures in all other states in the country, travel restrictions, and lockdowns in
some cities 9. Separation from loved ones, loss of freedom, uncertainty about the disease, and changes
in routine activities have led to distress, anxiety and depression, generating relevant psychological
problems and adoption of unhealthy behaviors. Our results show an increase in the daily number of
cigarettes among smokers, in alcohol consumption, in chocolate and sweets consumption, a reduction
in physical activity, and increase in TV-watching and tablet/laptop use. All these unhealthy habits show
negative associations with self-rated health status, corroborating results of previous studies 30,31,32,

As the adoption of healthy behaviors has been growing in Brazil, notably the decrease in the use of
tobacco products 33, the increase in the daily number of cigarettes represents a step backwards, mean-
ing that health policies aimed at reducing the use of tobacco products will need to be strengthened.
On the other hand, fruits and vegetables intake for five days or more a week as well as regular physical
activity during the pandemic showed a positive influence on health state perception. As previously
discussed, Brazilians are already associating healthy behaviors to their well-being 34.

Efforts are also being made to encourage the practice of physical activities 35. Domestic con-
finement, however, caused a substantial decrease in regular exercise. Prolonged bouts of sedentary
behaviors result in various health risks, including increased levels of stress, depression, and anxiety 36,
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as opposed to regular physical activity, which releases endorphins and provide a feeling of well-being
and tension relief 37. In addition, sedentary behaviors and changes in routine and work activities
during confinement aggravate chronic back pain 38, one of the greater predictors of worsening
health status.

One limitation of the web-based ConVid — Behavior Survey is the involuntary exclusion of low-
income people who do not have internet access, either by cell phone or computer, and thus unable to
participate in the survey. Although the sample weighting with national household data contributed
to obtain a similar sample distribution to that of the national population, this segment remained
under-represented. As for the sample geographic distribution, all states featured in the survey. After
data weighting, the sample was representative of macro-regions, but over-representative of the state
capitals. The dependence of observations resulting from the chain recruitment sampling may also
have caused bias on the estimates 39. We cannot also disregard the possibility of bias inherent to cross-
sectional studies due to the lack of follow up of health events 40. Finally, as in other national health
surveys, large sample sizes are likely to find significant relationships even when the strength of the
association is weak. In this study, associations were tested at the 1% level of significance to minimize
this problem.

On the other hand, sample limitations of under or over representation have been reduced due to
the sample size. Comparison with the 2013 Brazilian National Health Survey data shows our sample
is representative of diabetes prevalence, smoking status, chronic back pain, among many other
health indicators 41.

In conclusion, there exists a relation between social, biological, and psychological factors, medi-
ated by lifestyles and variables pertaining to confinement and isolation from immediate social circle,
such as family, neighbors, and community. Altogether, these factors have negatively affected Brazil-
ians’ self-rated health during the COVID-19 pandemic.
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Resumo

O estudo transversal investigou fatores que afetam
a autopercep¢do de satide dos brasileiros durante
pandemia da COVID-19, com base em dados de
um inquérito comportamental eletronico. Realiza-
do entre 24 de abril e 24 de maio de 2020, o estudo
recrutou participantes através de um procedimen-
to de amostragem em cadeia. A varidvel de desfe-
cho era a piora na autopercepcao de saiide durante
a pandemia. A andlise estatistica usou um modelo
hierdrquico de determinacdo. Foram utilizados
modelos de regressao logistica para testar as as-
sociagdes entre caracteristicas sociodemogrdficas,
doengas preexistentes, indicadores de estilo de vida
e intensidade de medidas de distanciamento social,
e aspectos biologicos e psicoldgicos durante a pan-
demia. Na amostra total de 45.161 participantes,
29,4% relataram piora do estado de saiide durante
a pandemia. Apés ajustar para fatores hierdrqui-
cos distais, os problemas de satide mais associados
a piora do estado de satide foram: autopercep¢cdo
de saude ruim (OR ajustado = 4,35, p < 0,001): e
procura de assisténcia devido a problemas de saii-
de mental (OR ajustado = 3,95, p < 0,001) e para
COVID-19 (OR ajustado = 3,60, p < 0,001). As
pessoas que relataram problemas de sono, piora
da dor lombar, depressdo e pelo menos um sin-
toma gripal durante a pandemia apresentavam
duas vezes maior probabilidade de relatar piora
do estado de satide. Comportamentos sedentdrios e
alimentares e adesao a medidas de distanciamento
social mostraram correlacao significativa com o
desfecho. Hd uma correlagdo entre fatores sociais,
bioldgicos e psicologicos, mediada por estilos de
vida e varidveis relacionadas ao confinamento.
Juntos, esses fatores tém afetado negativamente a
autopercep¢do de satide dos brasileiros durante a
pandemia da COVID-19.

COVID- 19; Pandemias; Inquéritos
Epidemioldgicos

FACTORS AFFECTING THE BRAZILIANS' SELF-RATED HEALTH

Resumen

Se trata de un estudio transversal que investiga
los factores que afectan la salud autoevaluada de
los brasilerios durante la pandemia de COVID- 19,
basada en datos de una encuesta por internet sobre
comportamiento. Se llevé a cabo del 24 de abril al
24 de mayo de 2020, la encuesta recluté partici-
pantes mediante un método de muestreo en cade-
na. Su resultado fue el empeoramiento de la salud
autoevaluada durante la pandemia. El andlisis
estadistico estuvo basado en un modelo jerdrquico
de determinacion. Los modelos de regresion logis-
tica se usaron para probar las asociaciones entre
caracteristicas sociodemogrdficas, condiciones de
salud preexistentes, indicadores de estilo de vida e
intensidad de las medidas de distanciamiento so-
cial, y problemas biolégicos y psicolégicos duran-
te la pandemia. De una muestra total de 45.161
participantes, un 29,4% informaron de un empeo-
ramiento del estado de salud durante este periodo.
Tras el ajuste por factores jerdrquicos distales, los
problemas de salud en su mayoria asociados con
un empeoramiento del estado de salud fueron:
mala salud autoevaluada (OR ajustada = 4,35,
p < 0,001), busqueda de cuidados de salud por pro-
blemas mentales (OR ajustada = 3,95, p < 0,001),
y en el caso del COVID-19 (OR ajustada = 3,60,
p < 0,001). Las personas que sufrieron problemas
de suefio, empeoramiento del dolor de espalda, de-
presion y al menos un sintoma de gripe durante la
pandemia tuvieron dos veces mds probabilidades
de informar de un empeoramiento del estado de
salud. Sedentarismo y comportamientos alimenti-
cios, asi como la adherencia a las medidas de dis-
tanciamiento social mostraron una significativa
correlacion con el resultado. Existe una relacion
entre los factores sociales, bioldgicos, y psicoldgi-
cos, influenciados por los estilos de vida y varia-
bles relacionadas con el confinamiento. En con-
junto, estos factores han afectado negativamente
la salud autoinformada durante la pandemia de
COVID-19 en Brasil.
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