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Abstract 
Background: Risk perceptions of coronavirus disease 2019 (COVID-19) 
are considered important as they impact community health behaviors. 
The aim of this study was to determine the perceived risk of infection 
and death due to COVID-19 and to assess the factors associated with 
such risk perceptions among community members in low- and 
middle-income countries (LMICs) in Africa, Asia, and South America. 
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Methods: An online cross-sectional study was conducted in 10 LMICs 
in Africa, Asia, and South America from February to May 2021. A 
questionnaire was utilized to assess the perceived risk of infection and 
death from COVID-19 and its plausible determinants. A logistic 
regression model was used to identify the factors associated with 
such risk perceptions. 
Results: A total of 1,646 responses were included in the analysis of 
the perceived risk of becoming infected and dying from COVID-19. 
Our data suggested that 36.4% of participants had a high perceived 
risk of COVID-19 infection, while only 22.4% had a perceived risk of 
dying from COVID-19. Being a woman, working in healthcare-related 
sectors, contracting pulmonary disease, knowing people in the 
immediate social environment who are or have been infected with 
COVID-19, as well as seeing or reading about individuals infected with 
COVID-19 on social media or TV were all associated with a higher 
perceived risk of becoming infected with COVID-19. In addition, being 
a woman, elderly, having heart disease and pulmonary disease, 
knowing people in the immediate social environment who are or have 
been infected with COVID-19, and seeing or reading about individuals 
infected with COVID-19 on social media or TV had a higher perceived 
risk of dying from COVID-19. 
Conclusions: The perceived risk of infection and death due to COVID-
19 are relatively low among respondents; this suggests the need to 
conduct health campaigns to disseminate knowledge and information 
on the ongoing pandemic.

Keywords 
COVID-19, perceived risk, online cross-sectional study, preventive 
measure, determinants
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Introduction
The coronavirus disease 2019 (COVID-19), caused by the severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), has had catastrophic effects on the economy, health, and society1–3 and is associated with long-term health
problem.4,5 The risk perceptions of COVID-19 are considered important as they influence health behaviors in the
community.6 According to one study, accessing the media to obtain information on COVID-19 is linked to an increase in
COVID-19 perceived risk and severity.7 In addition, a study found that the willingness to receive COVID-19 vaccination
was related to the perceived risk of becoming infected with SARS-CoV-2.8 Therefore, providing reliable information on
the risks of infection and possible adverse health outcomes (including death) could directly influence an individual’s risk
perceptions. This, in turn, may affect their decisions to select suitable preventive measures.9

Several studies have analyzed risk perceptions during the ongoing pandemic to learn more about their correlates and
predictors.6,7,9,10 In general, the findings from these studies suggest that risk perceptions of SARS-CoV-2 infection are
predictive of the adoption of different protective behaviors.6,9 Furthermore, strategic interventions aimed at increasing the
risk perceptions of individuals can help promote desired protective behaviors.6 In addition, perceived risks are also
considered as important drivers for the adoption of COVID-19 control measures implemented by the government and
other responsible agencies.10

Studies that assess risk perceptions and the associated determining factors will provide policymakers with critical
information that will help to design population-wide health measures to combat the ongoing pandemic. In addition, long-
term COVID-19 risk perception studies, especially in low- and middle-income countries (LMICs), will help to develop
efficient preventive strategies within the population.9 The present study was designed to determine the perceived risk
of becoming infected and dying as a result of COVID-19, as well as to assess the factors associated with such risk
perceptions in the community members of LMICs in Africa, Asia, and South America.

Methods
Study design and setting
We conducted an online cross-sectional study23 in 10 LMICs in Africa, Asia, and South America between February
and May 2021. The survey link, hosted by SurveyMonkey, was shared on Twitter, Facebook, and WhatsApp. The
survey22 consisted of three sections: an introduction page with study information and an informed consent page where
respondents had to provide consent to participate, and themain survey, which asked respondents about their demographic
background, previous health conditions, perceived risk of infection and death due to COVID-19, and several possible
determinants. The survey included an informed consent page that included the benefits of the study, risks and discomforts
and information that this study was completely voluntary. All respondents provided consent to participate by clicking
“Agree” before the next page could be opened. It took approximately 15 minutes to complete all the questions. Before
being utilized in the study, the questions in the questionnaire were evaluated and their validity was confirmed. Most of
the questions were adopted from a previous study11 and during the validity assessment, each question was assessed
by experts in the fields of virology and public health. Changes were made to the questionnaire based on the validity
assessment. No further reliability or validity tests in the field weremade. The inclusion criteria to be eligible in this survey
were those who were aged over 18 years old and able to read and understand English in the 10 studied countries.
We sought a 95% confidence level and a 5% margin of error to recruit the minimal sample size with a conservative
assumption that 50% of respondents having good perceived risk of COVID-19. We employed a convenience sampling
approach, a non-probability sampling method, to recruit the samples. We received 1,849 responses during the study of
which 203 respondents were excluded due to incomplete information.

The Institutional Review Board of Universitas Syiah Kuala & Zainoel Abidin Hospital (129/EA/FK-RSUDZA/2021)
approved the study protocol and it was registered with the Indonesian National Health Research and Development Ethics
Commission (1171012P).

Study variables
Response variable

The response variable in this study was the perceived risk of COVID-19. To assess the perceived risk, the respondents
were asked two questions: (1) “What do you think are the chances that you will get COVID-19 in the next month?” and
(2) “What do you think is your risk of dying from COVID-19 if infected?” A slide bar was provided to the respondents,
with which they could move the percentage between 0% and 100%. The perceived risk score was then classified into low
(a score equal to or less than 50%) and high (a score of more than 50%). Each question was analyzed separately.
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Explanatory variables

Age, gender, urbanicity, monthly household income inUSD, religion, occupation sector (healthcare- and non-healthcare-
related), type of occupation, and the presence of COVID-19 comorbidities based on self-reports, such as hypertension,
diabetes, heart disease, and pulmonary disease were all included as explanatory variables. In addition, the respondents
were asked whether they knew anyone in their immediate social environment who were or had been infected with
COVID-19. Respondents were also questioned about their exposure to information (have seen or read) of individuals
infected with COVID-19 on TV or social media.

Statistical analysis
Logistic regression analysis was used to assess the factors associated with the perceived risk of contracting COVID-19
and the factors associated with the perceived risk of dying from COVID-19 if infected. The unadjusted logistic
regressions, crude odds ratio (OR), and 95% confidence interval (CI) of each plausible factor were calculated separately
in the first step. Factors with p-values of less than 0.25 in the univariate analysis were included in the adjusted analysis,
where the adjusted OR (aOR) was calculated. The analyses were conducted using SPSS software version 24 (SPSS Inc.,
Chicago, IL, USA) (SPSS, RRID:SCR_019096).

Results
Demographic characteristics
Table 122 presents the characteristics of the 1,646 responses that were analyzed. India and Pakistan had the highest
number of respondents. More than half of the participants were between the ages of 21 and 30, and 58% of the total
respondents were female. The majority (81%) of the respondents lived in urban areas, and 65%were part of a family with
amonthly household income of less than $2,000. Respondents with hypertension, diabetes, heart disease, and pulmonary
disease made up 5.9%, 3.5%, 3.3%, and 5.5% of the study participants, respectively. Almost 70% of the respondents
knew someone who had been infected with COVID-19 in their immediate social environment, and more than 92.7% had
seen or read about individuals infected with COVID-19 on social media or TV.

Perceived risk of becoming infected with COVID-19 and the associated determinants
Of the 1,646 respondents, 36.4% (600/1,646) had a high perceived risk of being infectedwith COVID-19. The unadjusted
logistic regression suggested that the country, age group, religion, type of job, having pulmonary disease, knowing
people in the immediate social environment who were or had been infected with COVID-19, seeing or reading about
individuals infected with COVID-19 on social media or TV, and type of occupation were associated with a perceived risk
of contracting COVID-19 (Table 1). In the adjusted logistic regression, only country, age group, gender, religion, type of
job, those with pulmonary disease, knowing people in the immediate social environment who were or had been infected
with COVID-19, seeing or reading about individuals infected with COVID-19 on social media or TV, and type of
occupation were associated with a perceived risk of contracting COVID-19.

Females had a greater perceived risk of contracting COVID-19 compared to males (aOR: 1.40; 95% CI: 1.10–1.78,
p=0.006) (Table 1). Those working in healthcare-related sectors had almost 1.48 times higher odds of a higher perceived
risk of contracting COVID-19 compared to those working in non-healthcare sectors (aOR: 1.48; 95% CI: 1.16–1.89,
p=0.002). Our study also found that people with COVID-19 comorbidities, in particular pulmonary disease, had a higher
perceived risk compared to those with no pulmonary disease (aOR: 2.44; 95% CI: 1.48–4.05). Participants who knew
someone from their immediate social environment who were or had been infected with COVID-19, as well as those who
had seen or read about COVID-19 cases on social media or TV, had 2.05 (95% CI: 1.55–2.70) and 1.72 (95% CI: 1.06–
2.77) times higher odds of perceived risk of becoming infected with COVID-19 compared to those who did not know and
had never seen or read about COVID-19 cases, respectively. Compared to self-employed participants, those who were
employed for wages, students, and those who were retired (unable to work) had higher odds of contracting COVID-19
(aOR: 2.22, 2.05, and 11.36, respectively) (Table 1).

Perceived risk of dying from COVID-19 and associated determinants
Of the total respondents, 22.4% (370/1,649) had a perceived risk of dying from COVID-19, which was classified as high.
In the unadjusted analysis, the level of perceived risk was associated with country, age group, gender, monthly household
income, religion, having hypertension, heart disease, and pulmonary disease, and knowing or not knowing someone in
the immediate social environment who were or had been infected with COVID-19 to varying degrees (Table 2). In the
adjusted logistic regression, country, age group, gender, religion, type of job, pulmonary disease, knowing people in the
immediate social environment who were or had been infected with COVID-19, had seen or read about individuals
infected with COVID-19 on social media or TV, and type of occupation were associated with a perceived risk of dying
from COVID-19 (Table 2).
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Our data suggested that the elderly group (those over the age of 51) had a higher perceived risk of dying fromCOVID-19,
if infected, by 2.7 times (95% CI: 1.21–5.99) compared to the youngest age group (those under the age of 20) (Table 2).
Compared to male participants, female participants had 1.5 times higher odds of perceived risk of dying from COVID-19
(aOR: 1.58; 95% CI: 1.20–2.08, p=0.001). Participants who had heart disease and pulmonary disease had a 2.3- and 2.8-
fold chance of having a perceived risk of dying from COVID-19 compared to those who did not have such comorbidities
(aOR: 2.35; 95% CI: 1.20–4.60 and aOR: 2.88; 95% CI: 1.73–4.78, respectively). Our study also found that participants
who knew someone from their immediate social environment who were or had been infected with COVID-19 had higher
odds of perceiving the risk of dying from COVID-19 with an aOR: 1.51; 95% CI: 1.11–2.05.

Discussion
An individual’s perception of COVID-19-associated risks plays a major role in the ongoing pandemic.12 At the
community level, perceived risk contributes to increased public participation in preventive measures devised by
governments and other health organizations. In addition, it encourages voluntary health behaviors that are beneficial
in controlling the spread of SARC-CoV-2.12,13

According to our findings, 36.4% of participants had a high perceived risk of COVID-19 infection, while only 22.4% had
a high perceived risk of dying from COVID-19. This is lower compared to the other studies.14–16 In a cross-sectional
study conducted in Myanmar, the COVID-19-associated risk perception level was reported to be moderate to high.16

However, a study conducted in Hong Kong reported high levels of perceived risk among participants.17 In another study,
higher risk perception was found to be associated with spending more time at home. Furthermore, higher risk perception
was also observed in individuals living in counties with higher mortality rates.12 Therefore, governments and other health
agencies should focus on increasing the COVID-19 risk perception of the public to enhance voluntary health behaviors.
Our study found that female participants had a higher perceived risk of being infected and dying from COVID-19
compared to their male counterparts. Several studies have reported similar findings. Men are less concerned about the
potential health consequences associated with COVID-19 and, therefore, express a lower perceived risk of infection.18

In an online survey conducted in Ethiopia, perceived risk was found to be dependent on age, occupation, educational
status, and place of residence.14 Our study found that participants working in healthcare-related sectors had a higher
perceived risk of contracting COVID-19 compared to those working in non-healthcare sectors. Previous studies have
reported that the perceived risk of becoming infected is higher among healthcare professionals.19 The high perceived risk
among individuals working in healthcare-related sectors can be attributed to their better knowledge of COVID-19 than
the general population.20 In addition, being awoman, having pulmonary disease, knowing people in the immediate social
environment who were or have been infected with COVID-19, and seeing or reading about individuals infected with
COVID-19 on social media or TV were also associated with a higher perceived risk of being infected with COVID-19.

It has been already established that individuals with chronic diseases (such as heart diseases, chronic obstructive pulmonary
disease, hypertension, diabetes, and cancer) are at an increased risk for adverse outcomeswithCOVID-19.13,21 In our study,
individuals with pulmonary disease had a higher perceived risk of COVID-19 infection than healthy individuals.
Furthermore, knowing people in the immediate social environment who were or have been infected with COVID-19, as
well as seeing or reading about individuals infected with COVID-19 on social media or TV, were associated with a higher
perceived risk. Similarly, being an elderly individual with heart disease and pulmonary disease, knowing people in the
immediate social environment who were or had been infected with COVID-19, as well as seeing or reading about
individuals infected with COVID-19 on social media or TV, also had a higher perceived risk of death due to COVID-19.

Being an online survey, there are a few limitations that can lead to bias in this study. For example, this survey might
have excluded individuals belonging to lower socioeconomic classes, those with lower educational qualifications, and
those who are illiterate. In addition, variation in Internet access might have contributed to selection bias across the
countries evaluated in this study. Furthermore, the participants may also respond in a manner that may cause a social
desirability bias.

Conclusions
Our data suggests that there is a low perceived risk of becoming infected and dying due to COVID-19 among community
members in certain LMICs. Factors such as age group, sex, religion, type of job, health status, etc., modify the perceived
risk. These determinants can be used to alter and influence community health behaviors. Governments and other health
agencies can use the data from this study to target susceptible groups within the community by conducting health
campaigns to disseminate knowledge and information on the ongoing pandemic.
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Data availability
Underlying data
Figshare: Perceived risk of infection and death fromCOVID-19 among community members of low- andmiddle-income
countries. https://doi.org/10.6084/m9.figshare.19128134.22

The project contains the following underlying data:

- Perceived Risk Master Data.xlsx

- Questionnaire of Perceived risk of infection and death from COVID-19 among community members of low-
and middle-income countries.pdf

Reporting guidelines
Figshare: STROBE checklist for ‘Perceived risk of infection and death from COVID-19 among community members of
low- and middle-income countries’. https://doi.org/10.6084/m9.figshare.19128332.23

Data are available under the terms of the Creative Commons Attribution 4.0 International license (CC-BY 4.0).
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