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Abstract 
Introduction: Despite efforts by health organizations to share evidence-based information, fake news hindered the promotion of social 
distancing and vaccination during the coronavirus disease 2019 (COVID-19) pandemic. This study analyzed COVID-19 knowledge and 
practices in a vulnerable area in northern Rio de Janeiro, acknowledging the influence of the complex social and economic landscape on public 
health perceptions. 
Methodology: This cross-sectional study was conducted in Novo Eldorado – a low-income, conflict-affected neighborhood in Campos dos 
Goytacazes – using a structured questionnaire, following the peak of COVID-19 deaths in Brazil (July–December 2021). Statistical tests were 
used to delineate profiles and evaluate knowledge and preventive behaviors associated with COVID-19. 
Results: This study involved a cohort of 156 participants, predominantly women (74%), with an average age of 53 years. Almost half of the 
participants were identified as single (48%), and more than half had not completed elementary school. Notably, 68% believed they were well-
informed about COVID-19. The answers to the questionnaire revealed that the majority correctly identified severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) as a virus (65%); 72% recognized fever or cough as the main symptoms; and 71% recognized the importance of 
wearing masks. The overall mean score of the study was 7.628 (SD 1.583047). Social networks, especially ‘WhatsApp’ (65%), were the 
primary information sources. Those using social media or WhatsApp had higher knowledge scores (8.000 vs. 7.000, p = 0.0064). 
Conclusions: Involving marginalized communities and using social media to disseminate accurate information and trust in science is necessary 
to tackle COVID-19 challenges. 
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Introduction 

Severe pneumonia cases in Wuhan (Hubei, China), 
led to numerous deaths in December 2019 [1]. The 
pathogen was identified as severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2), and the 
disease was named coronavirus disease 2019 (COVID-
19) [2]. In Brazil, the first case of COVID-19 was 
diagnosed in the city of São Paulo on February 26, 
2020, and the first death from the disease was diagnosed 
the following month [3]. Subsequently, COVID-19 had 
infected more than 34.368,909 Brazilians, resulting in 
more than 683,390 deaths in the country in 30 months 
[3,4]. Brazil experienced its second wave of COVID-19 
in March 2021, driven by the Manaus Gamma variant, 
with a daily average of 72,000 cases and over 2,000 
deaths per day for weeks [4]. 

Since the pandemic's onset, Pan American Health 
Organization (PAHO), the regional office for the World 

Health Organization (WHO) in the Americas; and 
Oswaldo Cruz Foundation (FIOCRUZ) [5]; have 
consistently provided evidence-based information on 
their websites to combat rumors and misinformation. 
Meanwhile, online research, which allows researchers 
to collect data conveniently through the internet, found 
that Brazilians had a fundamental understanding of 
COVID-19 [6,7]. However, the population of this 
country is significantly heterogeneous; cities in the Rio 
de Janeiro state harbor communities are characterized 
by low-income socio-demographics, residents enduring 
armed conflicts, and limited access to educational 
resources. These communities were more vulnerable to 
misinformation and had a less proactive response to 
COVID-19, despite access to information [8,9]. 
Furthermore, the vulnerability of respondents to 
COVID-19 encompasses both financial and social 
dimensions. A high Gini index, indicating inequality 
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(0.524 in 2020), coupled with a lower human 
development index (HDI; 0.76, in 2022) were 
demonstrably associated with higher mortality rates due 
to SARS-CoV-2 infection [10].  

In this study, we aimed to explore COVID-19 
awareness and practices in a low-income, conflict-
affected area in northern Rio de Janeiro. 

 
Methodology 
Study design and experimental setting 

This study was conducted in Novo Eldorado, which 
is a low-income neighborhood with a population of 
approximately 4,720 inhabitants located in Campos dos 
Goytacazes, Rio de Janeiro, Brazil. Data was collected 
from July 14 to December 16, 2021, using convenience 
sampling and interviewer-administered questionnaires. 
The research period coincided with the time when 
Brazil faced the highest number of deaths (April 2021) 
and a little before the period with the most significant 
number of cases following the emergence of a new 
variant that was less lethal but more transmissible; and 
there was access of vaccination (January 2022) [11,12]. 
The interviews were conducted on Saturday afternoons, 
outside business hours, and during workdays to ensure 
a more representative sample. 

The inclusion criteria were age ≥ 18 years, residing 
in the Novo Eldorado area, and with at least one other 
person residing in the same household. People who 
were under the influence of alcohol or those who were 
mentally incapacitated were excluded from 
participation in this research. 

The questionnaire applied in this study was an 
adaptation of a previous similar questionnaire survey 
used in China, which was translated into Portuguese 
and supplemented with questions covering 
sociodemographic and epidemiological data [10]. The 
questionnaire was piloted using two random individuals 
to ensure its validity and usability. The study data were 
gathered and managed using the REDCap electronic 
data capture tool [13] and stored on the Faculdade de 
Medicina de Campos server. 

A scoring system for assessing participants' 
COVID-19 knowledge and understanding was created 
after analysis of the questionnaire which included 
participants’ responses to the following statements: "a 
virus causes COVID-19"; "COVID-19 can be 
transmitted by air"; "I can protect myself by wearing a 
mask"; "which mask should I use (cloth, two masks, 
surgical, or N95)"; "fever or cough are major symptoms 
of COVID-19"; "social isolation is what we need to do 
in case of suspected contamination"; "yes, I have 
recovered from the COVID-19 disease, but I can be 

infected again"; "I've recovered, but I need to keep 
wearing a mask"; "I took or I will take the COVID-19 
vaccine to protect myself"; "isolation must be done to 
not infect others.". Each of these questions was scored 
as a binary (1/0) – correct responses earned one point, 
while incorrect or unanswered ones received zero point. 
This method quantitatively assessed participants' 
COVID-19 knowledge and aided in gauging public 
awareness.  

 
Ethical considerations 

The study received approval from the Regional 
Committee of Ethics in Research in Humans from the 
Faculdade de Medicina de Campos (CAAE: 
47657421.3.0000.5244). All participants gave written 

Table 1. Demographic profile of survey participants (n = 156). 
Variable N (%) 
Gender 
Female 111 (74) 
Male 40 (26) 
Age (years) 
18–29 43 (31) 
30–39 28 (20) 
40–49 34 (24) 
50–59 20 (14) 
≥ 60 15 (11) 
Marital status 
Single 74 (48) 
Married/common-law marriage 64 (41) 
Divorced/Separated 10 (6) 
Widowed 7 (5) 
Education 
No education 3 (2) 
Elementary School (incomplete) 82 (54) 
Elementary School (complete) 21 (14) 
High school (incomplete) 27 (18) 
High school (complete) 19 (13) 
Work status 
Part time job 8 (5) 
Full time job 13 (8) 
Unemployed 74 (47) 
Self-employed 44 (28) 
Student 1 (1) 
Retiree 13 (8) 
Pensioner 3 (2) 
Monthly income ($ US dollars)  
< 50 24 (15) 
50–200 76 (49) 
200–400 49 (32) 
400–600 6 (4) 
Religion 
Protestantism 103 (66) 
Christianity 25 (16) 
Spiritism 1 (1) 
Atheist 2 (1) 
Others 24 (15) 
Some variables do not add up to 100%; this is expected because we rounded 
to the nearest whole number. 
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informed consent in compliance with the Declaration of 
Helsinki. 
 
Data analysis 

The variables were presented as median with 
interquartile range or mean with standard deviation. 
Nonparametric tests like Wilcoxon and Spearman 
correlation were used for non-normally distributed 
continuous variables. Statistical significance was set at 
5%. Data analysis was performed using R programming 
language [14]. 
 
Results 

This study included 156 participants, the majority 
(111, 74%) were women, with an age range of 18 to 73 
years and an average age of 53 (standard deviation, SD, 
2.9) years. Seventy-four (48%) eligible participants 
were single, and over half of them did not finish 
elementary school (Table 1). Many participants were 
unemployed or self-employed and had monthly 
earnings of up to $ 200. Furthermore, 106 (68%) 
individuals believed that they were well-informed about 
COVID-19. 

The majority (65%) of participants correctly 
identified SARS-CoV-2 as a virus (Table 2), and 24% 
identified as bacteria. Fever or cough were mentioned 
as the main symptoms of COVID-19 (72%), and 71% 
said they used up to two cloth masks, surgical masks, or 
N95 to protect themselves. In response to the question 
"how should I protect myself?", 142 (91%) participants 
responded with ‘wearing a mask’, and 140 (90%) of the 
participants responded affirmatively to "I've recovered, 
do I need to keep wearing a mask?". However, most 
participants (74%) did not recognize the importance of 
social isolation in cases of suspected infection. Overall, 
the participants demonstrated a commendable level of 
COVID-19-related knowledge, as reflected by the mean 
score of 7.628 (SD 1.583047). 

The participants in our sample were more 
concerned about hygiene measures such as ‘washing 
their hands with soap’ (89%), than with measures of 
protection such as ‘social isolation’ (n = 89, 57%) or 
‘wearing a mask before leaving the house’ (n = 59, 
38%). However, there was a significant prevalence of 
usage of cloth (fabric) masks with one/two layers (n = 
133, 78%), which necessitates frequent changing for 
cleaning. In addition, 89 (57%) followed social 
isolation at the time of interview (Table 3). We did not 
find a difference in knowledge score between 
participants who washed their hands after coming from 
outside and those who did not (8.000 vs. 7.000, p = 
0.7539); or between those who always ‘wore a mask’ 
when leaving home and those who did not (8.000 vs. 
8.000, p = 0.3871). 

Access to social networks was reasonably high 
(85%), with WhatsApp being the most popular (65%), 
followed by Facebook (43%; Table 4). The median 
knowledge score was statistically higher in participants 
who used social media or WhatsApp to get information 
about COVID-19 than via TV, radio, school, friends, 
and church (8.000 vs. 7.000, p = 0.0064). However, we 
did not find any association between knowledge score 
and age (R = – 0.142, p = 0.093, Spearman correlation), 
gender (p = 0.2654), or level of education (p = 0.1430) 

During the interview, 26 (17%) participants 
answered "yes" when asked if they had ever had an 
episode of COVID-19. However, only 17 (65%) of 
them sought medical attention, and 16 (62%) were 
tested (Table 5). Twenty-nine (19%) participants had a 
family member with the disease, three (1.9%) lost a 
resident of the same household, and three other 
participants (1.9%) lost a familiar person but not a 
household member.  

 
 

Table 2. Assessment of participants' COVID-19 knowledge and understanding. 
Statements Correct answer, n (%) Wrong answer, n (%) 
COVID-19 is caused by virus 101 (65) 55 (35) 
COVID-19 can be transmitted by air 118 (76) 38 (24) 
I can protect myself by wearing mask 142 (91) 14 (9) 
Which mask should I use (cloth, two masks, surgical or N95) 111 (71) 45 (29) 
Fever or cough are major symptoms of COVID-19 112 (72) 44 (28) 
Social isolation is necessary in case of suspected infection 71 (45) 85 (55) 
Yes, I have recovered (from previous infection), but I can be reinfected  126 (82) 28 (18) 
I have recovered, but I need to keep wearing a mask  140 (90) 16 (10) 
I took or I will take the COVID-19 vaccine to protect myself 145 (93) 11 (7) 
Isolation must be done in order not to infect others 115 (74) 41 (26) 
Score mean (SD) 7.628 (1.583047) 

COVID-19: coronavirus disease 2019; SD: standard deviation. 
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Discussion 
This study examined a unique setting where the 

population faced socio-economic challenges like low 
education, poverty, and armed conflict. Surprisingly, 
high internet and social media access correlated 
positively with knowledge scores, contrary to 
expectations influenced by extensive open television 
programming. The main sociodemographic 
characteristics of our participants were young age, 
female gender, unemployment, and a low monthly 
income, which were risk factors for poor knowledge, 

Table 3. COVID-19 preventive behaviors and participant responses. 
Statements/questions N % 
In what situation did you wash your hands last month?    
Before dinner 100 22 
After going to the bathroom 117 25 
After returning home from the street 113 25 
After touching objects in the street 47 10 
Before and after putting on the mask 36 8 
After contact with animals or handling animal feces 30 7 
After contact with tears, mucus and sputum 12 3 
Do not wash  2 0 
How have you washed your hands in the last month?    
With detergent or soap 146 89 
Only with water  7 5 
With chlorine/bleach 9 5 
I don't remember  2 1 
How often did you wear a mask when you left your home in the past month?    
Always 59 38 
Often 35 23 
Rarely  60 38 
Never  1 1 
What kind of mask have you used in the last month?   
Cloth (fabric) with one/two layers 133 78 
Cloth/fabric with three layers 11 6 
Two masks (cloth and disposable or two cloth masks or two disposable masks) 0 0 
Disposable medical/surgical 24 14 
N-95 3 2 
How often have you changed or sanitized your mask in the last month?   
2–4 hours 41 26 
Everyday 69 45 
2 to 5 days 14 9 
More than 5 days 10 6 
I continue to use it after cleaning 14 9 
Others 7 5 
What is the correct method for wearing a surgical mask?   
I hold it by the straps and put it behind the ears 130 37 
I check the front and back of the mask and always put my nose on the back  87 25 
I cover all mouth, chin and nose 104 30 
I cover my mouth and chin 7 3 
I cover my nose, most important part 12 3 
Unknown 0 0 
I don't wear a mask 4 1 
Others 4 1 
Have you practiced or do you practice social isolation?    
Yes 89 57 
No 66 43 

 COVID-19: coronavirus disease 2019. 

Table 4. Social network usage: types of apps preferred. 
Statements/Questions N % 
Access to social networks 
Yes 99 85 
No 17 15 
If yes, which? 
WhatsApp 96 43 
Facebook 67 30 
Instagram 39 17 
Telegram 1 0 
Twitter 3 1 
TikTok 15 7 
Others 2 1 
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attitudes, and behavior profiles for COVID-19 [15]. In 
this armed conflict environment, many respondents 
were evangelical Protestants. The biggest problem 
encountered was dealing with religious congregations 
because mobilization of face-to-face meetings would 
constitute a possible vehicle of viral transmission. 
However, religious beliefs and practices were 
mediators in the health context here since they 
encouraged the adoption of healthy behaviors, such as 
lowering illegal drug usage and violence [16]. At the 
same time, conflicting findings in COVID-19 scenarios 
have been reported [17,18]. 

We observed that participants who utilized social 
media and WhatsApp as sources of COVID-19 
information had a significantly higher median 
knowledge score (8.000) than those who relied on TV, 
radio, school, friends, and church (7.000) as 
information sources. These data were noteworthy, 
because these two social networks were responsible for 
disseminating about 51% of the fake news about 
COVID-19 in the country [19]. Those numbers were 
even higher in another survey where WhatsApp alone 
was responsible for 74% of the dissemination of fake 
news and Facebook for almost 16% of the 
dissemination of fake news. Thus, together they were 
responsible for up to 90% of the fake news distributed 
[20]. Our study aligned with previous research findings, 
which emphasized the importance of education in 
combating misinformation. However, no singular factor 
explained the varying levels of COVID-19 knowledge, 
as shown in Table 2. 

Furthermore, our survey indicated that only 35% of 
the participants considered social isolation was a 

required measure of control in case of suspected 
infection, and this was much lower than the 90% 
reported in other studies [9,21]. However, the 
participants in our study had some specific knowledge 
that could have been considered as a favorable scenario 
for dissemination of information on COVID-19. The 
participants in our study were aware that the virus that 
causes COVID-19 is airborne, and the use of masks was 
an important measure to protect themselves even after a 
primary infection. 

The high overall score of knowledge (7.628 ± 
1.583) in our study can be explained mainly by the 
information received via social media, church, and 
television. The score, although higher that that reported 
in Rohingya refugees [22], was lower than the one 
reported in other studies in Brazil [6,7]. Our results 
found no association between knowledge score and age, 
gender, or level of education. The participants of this 
study were similar in demographics to previous cross-
sectional surveys and community-based research that 
included a significant percentage of young unemployed 
women [9,23]. This could be seen as a study limitation, 
but from a sampling point of view, the explanation 
could be that a qualitative survey of this nature required 
face-to-face home interviews, and it was easier to enroll 
more women, especially mothers, because they spend 
more time on responsibilities such as childcare and 
domestic chores than their male counterparts [24]. 

However, COVID-19 protective measures taken by 
the participants in our study were lower than usually 
reported [25], with just 38% of them confirming 
wearing a mask when leaving home and 25% washing 
their hands after returning home. However, the median 

Table 5. Personal and family clinical history related to COVID-19. 
Statements/questions N % 
Have you ever had COVID-19?    
Yes 26 17 
No 129 83 
If so, have you had a test to confirm the diagnosis?   
Yes 16 62 
No 10 38 
Did you go to the doctor/healthcare unit?    
Yes 17 65 
No 9 35 
Were you hospitalized for COVID-19?   
Yes 2 8 
No 24 92 
Has anyone residing in the household had COVID-19?  
Yes 29 19 
No 126 81 
If yes, how many?   
Mean ± SD 1.21 ± 0.56 
Has any resident in the house died from COVID-19?   
Yes 3 12 
No 20 76 
Yes, relative but not resident  3 12 

COVID-19, coronavirus disease 2019; SD, standard deviation. 
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knowledge scores did not statistically differ between 
participants who washed their hands after being outside 
and those who did not; nor between those who always 
wore masks when leaving home and those who did not. 

We did not find an association between the 
knowledge score and self-reported infection with 
COVID-19 (p = 0.7452). The prevalence of 17% 
(26/155) was close to the number that was officially 
declared by the Ministry of Health in Brazil (15%) at 
the time. The participants in this research were defined 
as low-income category and relied on government 
support, including access to healthcare services. 
However, our study found that only 62% had 
themselves tested to confirm the disease, lower than 
74% cited by an online survey in Brazil [7] which 
included a different socioeconomic class. We believe 
these findings could be due to: a lack of access to 
COVID-19 tests or a lack of understanding of when was 
the right time to test. Furthermore, a study in Brazil 
highlighted that there may be inequalities in public 
healthcare related to municipality-level deprivation 
[26]. 

A strength of this study is that we included a 
representative sample of the local population with low 
education and income, and who resided in a conflict 
region of the country. In a worldwide context, it is not 
difficult to identify people knowledgeable about the 
COVID-19 pandemic, even in low-income countries 
such as the Philippines [27]. This exploratory survey 
with face-to-face interviews demonstrates the potential 
positive and negative impacts of social media as the 
primary source of information for health education. 
During the study period, many cases in the region may 
have had challenges in acquiring knowledge about 
COVID-19. Our data can help us study the communities 
and understand how they acquire knowledge.  

A principal challenge lies in the socioeconomic 
impact on health-related behaviors, which makes it 
difficult to prevent diseases. The questionnaire was 
administered during a period immediately following the 
second wave of SARS-COV-2 in Brazil caused by the 
Zeta and Omicron variants [5]. This temporal context 
may account for the observation that less than half of 
the participants (43%) reported not adhering to social 
isolation measures, and this deviated significantly from 
findings reported in a systematic review [15]. It is worth 
mentioning that in the months leading up to the 
administration of the questionnaire, the population had 
suffered several challenges affecting their psycho-
socioeconomic well-being [28]. This could have 
intensified and broadened acceptance of misleading 
information, including fake news, and eroded trust in 

science [29]. This trend was especially prominent 
within marginalized regions such as the one in this 
study. 

 
Conclusions 

This study focused on a unique situation where 
various socioeconomic factors overlapped. The study 
highlighted communities that face challenges like 
limited access to education, low incomes, and armed 
conflicts; but also have areas with widespread internet 
and social media use. It is vital to recognize that 
marginalized populations in Brazil rely on the internet 
and social media for information. Therefore, it is crucial 
for governmental and public health agencies to increase 
their presence on these platforms to ensure that accurate 
information reaches the intended audience. Otherwise, 
misinformation can hinder not only the fight against 
COVID-19, but also other efforts to help these 
marginalized populations. 
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