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Community perceptions of early-stage pandemics may have significant implications

for subsequent disease control and management. Perceptions of COVID-19 among

Indonesian citizens were assessed 2 months after the first reported case in the

country. The study used an online survey tool, which was adapted from a standardized

questionnaire for risk perception of an infectious disease outbreak. The questions

of the survey involved respondents’ perceived level of knowledge, preparedness,

efficacy of control measures, newness, infectiousness, seriousness, motivating and

hindering factors, and effectiveness of prevention methods, as well as questions that

assessed actual level of knowledge of respondents such as causative agents, modes

of transmission, number of total cases, and available control measures. A total of 1,043

respondents participated in this study. The main sources of information of respondents

were social media (85.2%) and online news (82.2%). Nearly all respondents were

aware that COVID-19 is a viral disease with saliva droplets (97.1%) and contaminated

surfaces (86.5%) being its main modes of transmission. Participants showed a good

level of knowledge pertaining to control measures, an adequate level of belief toward

their efficacy, and a willingness to implement such measures. More than 95% of the

respondents perceived COVID-19 to be either serious or very serious. However, the level

of anxiety among respondents was moderate, suggesting the presence of risk tolerance

in the community. Individual characteristics such as gender, educational background, and

occupation were found to have a statistically significant relationship with risk perception

and tolerance, but voluntary participation in control measures was high and similar. This

indicates that the COVID-19 health campaign during early pandemic in Indonesia was a

success. This research also revealed certain areas where health promotion, education,

and awareness might be improved.
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INTRODUCTION

On December 31, 2020, China reported having found a cluster
of new pneumonia cases in Wuhan, Hubei Province, caused by
the SARS-CoV-2 virus (1). At that time, the average incubation
period of COVID-19 was estimated to be 5 days (2). Due to the
rapid transmission, on March 31, 2020, COVID-19 was declared
as a pandemic (3). According to several studies conducted during
the early stages of the COVID-19 pandemic, men were at a higher
risk of developing severe health outcomes and had a higher
fatality rate than women (4–6). With regard to the age of the
victim, COVID-19 was found to be more fatal toward individuals
of older age (7–9).

In order to reduce the transmission of COVID-19, behavioral
changes in communities play a crucial role (10, 11). The
transmission of a disease is influenced by behavioral response
of an individual, such as adopting preventive measures, which
is shaped by their perceptions (12–14). Managing public
health risks, especially during the current COVID-19 pandemic,
greatly relies on the ability of a community to appreciate
those risks (15). Risk perception of an individual significantly
influences their motivation to change their health behavior
(16–18).

On the other hand, how a person perceives risk is not always
associated with the epidemiological risk (19). Looking back at
the Ebola outbreak in 2014, perception of the public toward a
disease is influenced by their knowledge, which originates from
their various information sources (20–22). Risk perceptions have
been widely accepted as a main concept in navigating people
toward achieving a suitable health behavior (23). At the same
time, however, risk tolerance, a feeling of individual capability to
control the risks, may lead to optimism bias and cause a person
to become more relaxed toward an unsafe behavior (24). Hence,
balancing the level of risk perception and risk tolerance is crucial
in controlling risk (25).

Based on several theories (i.e., Protection Motivation
Theory, Risk Compensation/Risk Homeostasis Theory, Situated
Rationality Theory, Habituated Theory, Social Action Theory,
and Social Control Theory), the Campbell Institute (25) created
a model of factors that affects risk perception and risk tolerance.
The various factors are categorized based on their scale, namely,
macro-level (structural or institutional factors), meso-level (peer-
to-peer or community factors), and micro-level (individual
factors) (25).

On March 2, 2020, the first and second cases of COVID-19
were officially declared by Indonesian President, Joko Widodo.
Following the announcement, an online platform was established
for COVID-19-related communication between the Indonesian

government and its citizens (www.covid19.go.id). Since then,

risk communication from the Indonesian government has
continued, not only via the website but also through television
and other forms of public media. The main goal of risk

communication by the Indonesian government during that
stage was to update the total number of emerging COVID-
19 cases and to suggest COVID-19 control measures, e.g.,
hand sanitizing, staying at home, etc. Whether the provided
information and other sources of information have shaped risk

perception and risk tolerance of Indonesian citizens is yet to
be investigated.

Several “local” studies in Indonesia found low levels of anxiety
and risk perception (26, 27). This study was aimed to assess the
risk perception and risk tolerance among Indonesian citizens
from a large study population, focusing on those who resided
in the areas most affected by COVID-19 during the time of
research. According to www.covid19.go.id, in earlyMay 2020, the
seven provinces that had the highest number of COVID-19 cases
were Jakarta, West Java, Central Java, East Java, South Sulawesi,
Bali, and Serang. Individual factors associated with perceived
risk will be investigated to be able to provide meaningful
recommendations for risk communicators and the government
for optimizing health promotion to the public.

METHODS

Instrument
Since most people were working at home during the COVID-
19 pandemic, an online survey was conducted using a self-
administered questionnaire. Indonesian residents aged 18 years
or more were eligible to participate in this cross-sectional
study. A link to the online questionnaire using a Google
form was circulated among the potential participants via
WhatsApp (Facebook) messenger application in contacts of
the investigators. Snowball sampling methods were applied to
gather potential participants. Ethics approval for the study
was obtained from the Research and Community Engagement
Ethical Committee, Faculty of Public Health Universitas
Indonesia (164/UN2.F10.D11/PPM.00.02/2020).

A set of standardized questions sought information on
demographics (i.e., gender, age, marital status, religion, job title,
education background, city/town, and province of residence).
Regarding COVID-19, a standardized self-administered
questionnaire from ECOM (Effective Communication in
Outbreak Management for Europe 2015) was used to gather
information on knowledge (two questions), disease background
(three questions), and risk perception (eight questions of
COVID-19) downloaded from http://ecomeu.info/wp-content/u
ploads/2015/11/Standard-questionnaire-risk-perception-ECOM
-november-2015.pdf

Sample Size
The study population includes COVID-19-confirmed cases from
all Indonesian provinces (34 provinces in total), which, on April
24, 2020, were 8,185 confirmed cases. Of 8,185 confirmed cases,
6,682 confirmed cases were from DKI Jakarta (3,599), West Java
(862), East Java (690), Central Java (575), South Sulawesi (420),
Banten (359), and Bali (177). By applying Slovin’s formula (with
assumption that there were 8,185 confirmed cases, 95%CI, and a
margin of error of 5%), the minimum sample size for the present
study was 368 participants. Based on the proportion of each
province’s confirmed cases relative to the total confirmed cases,
the sample from each province is as follows: DKI Jakarta (198),
West Java (28), East Java (29), Central Java (30), South Sulawesi
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(24), Banten (21), and Bali (10).

n =
N

1+ Ne2
(1)

Data Analysis
The prevalence of each response for every question was
calculated. Differences in prevalence among groups were assessed
using the chi-square test. The level of significance was set at p
< 0.05. All statistical analyses were conducted using Statistical
Package for the Social Sciences version 23.0 [Statistical Package
for the Social Sciences (SPSS) Statistics 23, 2014].

RESULTS

The survey results are described in the following paragraphs,
and the associations between perceptions and sociodemographic
variables are provided in Supplementary Materials.

Characteristics of the Survey Respondents
A total of 1,043 respondents participated in this study,
representing 30 out of the 34 total provinces in Indonesia with
more than 90% of the respondents resided in the seven provinces
mentioned (DKI Jakarta, West Java, East Java, Central Java, South
Sulawesi, Banten, and Bali). Sociodemographic characteristics
of the respondents are presented in Table 1. Out of the 1,043
respondents, 40.9% (n = 425) were male and 59.1% (n = 615)
female, while three respondents preferred not to answer. The
majority of the respondents (66.3%, n = 692) were 26–45 years
old (adults). Based on their marital status, 63.9% (n = 666)
of the respondents were married, and 36.1% (n = 377) were
unmarried. According to their occupational status, most of the
respondents were working as an employee at a private company
(30.2%, n = 315) and as civil servants (24.4%, n = 254). Half
of the respondents (55.2%, n = 576) were graduates, and 29.2%
(n = 305) of postgraduates represent the educated group of
Indonesian population.

Level of Knowledge of COVID-19
Four choices were provided in the questionnaire pertaining to the
respondent’s level of knowledge of COVID-19, which were none,
little, average, and above average. Of the 1,043 respondents, the
majority (70.9%, n= 740) identified as having an average level of
knowledge, 19.2% (n = 200) indicated that they had an above-
average level of knowledge, while the remaining respondents
identified as having very little (9.6%, n = 100) and none (0.3%,
n = 3). There was a significant difference in respondents’
perceived level of knowledge between males and females (p <

0.001) and between educational background groups (p = 0.000)
(Supplementary Tables 1, 2).

Source of Information
The respondents were asked where their sources of information
originated from, in which they could answer more than one.
The sources included online news, social media, television,
newspaper, radio, word of mouth, and others. Interestingly,
social media (85.2%) and online news (82.2%) were the two
most accessed sources, followed by television (63%) and word

TABLE 1 | Sociodemographic characteristics of the respondents (N = 1,043).

Characteristics Participants

n %*

Sex (n = 1,040)

Male 425 40.9

Female 615 59.1

Preferred not to answer 3

Age (n = 1,043)

(18–25) 230 22.1

(26–45) 692 66.3

(46–65) 117 11.2

(>65) 4 0.4

Marital Status (n = 1,043)

Married 666 63.9

Unmarried 377 36.1

Religion (n = 1,043)

Islam 748 71.7

Catholic 32 3.1

Christian 82 7.9

Buddha 4 0.4

Hindu 164 15.7

Preferred not to answer 13 1.2

Occupation (n = 1,043)

Civil Servant 254 24.4

Private Company 315 30.2

Student 140 13.4

Housewife 117 11.2

Others 217 20.8

Educational Background (n = 1,043)

Senior high school 162 15.5

Graduate 576 55.2

Post-graduate 305 29.2

*Note: % =
n
N .

of mouth (45.3%). However, <20% of the respondents retrieved
information on COVID-19 from the newspaper (12.9%),
radio (9.4%), and other sources (18.5%). Married respondents
identified word of mouth (p = 0.042) and radio (p = 0.012)
as a source of information more frequently than unmarried
respondents (Supplementary Tables 1, 2).

Disease Background Information
Understanding of respondents about the causative agent of
COVID-19 and its modes of transmission was examined. The
vast majority of the respondents (99.8%, n = 1,041) were aware
that COVID-19 is a viral disease. Respondents were also asked
about the knowledge of the modes of transmission, where the five
options were saliva droplets, contaminated surfaces, food, water,
and animal bites, and respondents could select more than one
answer. The majority (97.1%) of respondents (n = 1,037) agreed
that saliva droplets are the main route of transmission, followed
by contaminated surfaces (86.5%, n= 921). Other modes such as
contaminated food, water, and animal bites accounted for <20%
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FIGURE 1 | Level of anxiety toward COVID-19 in Indonesia (n = 1,043).

each. Interestingly, those who have had contact with an active
COVID-19 patient were more likely to perceive contaminated
food (p < 0.01) and water (p < 0.01) as modes of transmission.

Participants were also asked about their knowledge of available
COVID-19 control measures, where the choices included hand
sanitizing, physical distancing, wearing a face mask, staying
at home, exercising, and consuming nutritious food, in which
respondents could choose one than one option. The vast majority
believed that hand sanitizing (95.9%, n = 1,000), physical
distancing (95.6%, n = 997), wearing a face mask (94.7%, n
= 988), and staying at home (91.9%, n = 958) are effective in
controlling COVID-19 infection. In addition, the respondents
also believed that exercising (74.7%, n = 779) and consuming
nutritious foods (87.6%, n = 914) are effective. There was a
significant difference between females and males perceptions
toward the effectivity control measures (p < 0.05). Educational
background and occupation also affected the perception of
respondents toward the efficacy of control measures, which can
be seen in Supplementary Tables 3, 4.

Perception of COVID-19
Interestingly, the level of anxiety due to COVID-19, in this study
population, was densely distributed between quite anxious (31%,
n = 323), anxious (43%, n = 448), and very anxious (21.4%, n =

223) (Figure 1). It can be concluded that the level of anxiety of
respondents was moderate.

To explain these findings, the state of the risk perception and
that of the risk tolerance of the respondents were examined in
terms of the interaction between fear and anxiety.

In this study, the risk perception of the respondents on
COVID-19 was qualitatively assessed through the perceptions
of the newness, severity, infectiousness, contagiousness,
seriousness, and total cases of the disease of the respondents
(Figure 2). In general, the respondents perceived COVID-19
as a high-risk disease that is emerging (75.8%, n = 791), and

77% (n = 803) believed that its severity ranges from severe to
very severe. The majority (73.3%, n = 764) agreed that it is
a very serious disease, that it spreads rapidly (within days to
immediately) (91.4%, n = 953), and that the total number of
cases varies between high and very high (98.7%, n= 1,020).

Risk perception is associated with various individual
factors. In our study, the most influential sociodemographic
factors were sex, occupation, and level of education (refer to
Supplementary Tables 5, 6).

Conversely, we found that the level of risk tolerance of
respondents ranged from moderate to high (Figure 3). Almost
half (47.4%) of the respondents perceived that they were quite
prepared to face COVID-19. They perceived their ability to
control COVID-19 risks to be “fairly able” (41.1%) to “able”
(43.4%). Most strikingly, more than 97% were willing to perform
hand sanitizing, physical distancing, and wearing a face mask.
Though 97% agreed that staying at home is important, only 83.4%
would carry out this control due to job requirements.

It is important to note that during the course of this
study, the Eid holiday period was quickly approaching. The
Government emphasized the notion that if those who reside in
the metropolitan areas were to visit their hometown, as is the
norm here during this time of year, they could infect those back
home. Interestingly, this message was well accepted by the people
with 96.6%, indicating that they would refrain from visiting their
hometown. This study classifies this action as a control measure
as it follows the same basic principle as social distancing. As is
the case with risk perception, risk tolerance is also associated with
sociodemographic variables (Supplementary Tables 7, 8).

Motivating and Hindering Factors in
Carrying Out Control Measures
Motivation is crucial to drive the implementation of control
measures. This study found that the main motivating factor
for implementing control measures, apart from “not visiting
hometown during Eid,” was their sense of responsibility toward
their own health, followed by their desire to avoid spreading
the virus to others and their trust in the efficacy of the control
measures (above 82%)—(see Figure 4). The cause of why the
respondents would not visit their hometown was likely due
to their sense of responsibility to protect health of others, as
promoted by the Government. The most dominant hindering
factor, however, is caused by the lack of facilities, e.g., not enough
public faucets, not having face masks, etc., followed by peer
pressure from those who do not carry out the measures (Table 2).

DISCUSSION

Level of Knowledge and Source of
Information
The findings of this study indicate that most of our respondents
believed that their knowledge pertaining to COVID-19 is
satisfactory. Almost 100% of the respondents understood that the
causative agent of COVID-19 is a virus that can be transmitted
via saliva droplets (97.1%) and contaminated surfaces (86.5%);
this can serve as an indication that the respondents of this
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FIGURE 2 | Perception on: (A) Newness; (B) Severity; (C) Infectiousness; (D) Contagiousness; (E) Seriousness; and (F) Total cases of COVID-19 in Indonesia

(n = 1,043).

study had an adequate level of knowledge regarding COVID-19.
Two individual factors had a statistically significant association
with respondents’ level of knowledge of COVID-19, namely, sex
(p < 0.001) and level of education (p < 0.001).

Though an association between level of education and
knowledge on COVID-19 makes logical sense, interestingly,
there is a statistically significant association between knowledge
and gender. While most female respondents perceive their
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FIGURE 3 | Perception on: (A) Preparedness; (B) Ability to control the risk; (C) Efficacy of Control Measures; and (D) Willingness to carry out measures of COVID-19

in Indonesia (n = 1,043).

knowledge on COVID-19 to be average, more male respondents
identified as above average. Contrary to their perception, in
reality, female respondents were found to bemore knowledgeable
on available control measures, i.e., proper hand washing, wearing
a face mask, physical distancing, staying at home, exercising
at home, and consuming nutritious food (p-value ranges
from <0.001 to 0.044).

Previous studies have found gender to be an important
determinant of health, such as that in 2000, wherein this
statement was acknowledged by the WHO (31). Other studies
have shown that women tend to implement more preventive
and health behavior compared to men (32, 33). Since health
behaviors can be linked with gender, effective health promotion
and communication need to be more specialized toward its target
demographic, which the WHO calls gender approach (report
WHO) (34).

In terms of source of information regarding COVID-19,
online news, social media, and television were the most accessed
sources of information in our study population. Other sources

of information such as word of mouth, newspaper, and radio
were accessed less than their online counterparts. These findings
highlight the significance of online news, social media, and
television as important means of risk communication and health
promotion in Indonesia, and social media should be directed to
support public health promotion (35). This finding is consistent
with the study from Wang et al. in Taiwan who found that
information from the internet was the most frequently accessed
COVID-19 information (30). At quite the same time, in Jordan,
Olaimat et al. revealed that the most of the university students
relied on internet and social media as source of information
regarding COVID-19 (36). Yet, in all states of the US, Ali et al.
discovered that most of US citizens access to traditional media as
source of information regarding COVID-19 (37).

However, the downside of having online news, social
media, and even television in Indonesia is the spread of
misinformation or hoax. As indicated by low index of
uncertainty avoidance culture according to Hofstede’s theory
(38), Indonesian is more tolerant to misinformation compared
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FIGURE 4 | Motivating factors that drive the willingness to carry out preventive measures of COVID-19 in Indonesia (n = 1,043).

to high uncertainty avoidance culture (39). Much of the
misinformation or disinformation feeds into fears of government
control, conspiracies, and distrust of vaccination. Certain
Indonesian TV channels are directly linked to various political
parties, which may result in biased reporting. Unfortunately,
it is very difficult to eliminate such things from happening
due to its massive scale. Bridgman et al. and Pulido et
al. found that misinformation may hinder the adoption of
pandemic control measures and intensify the pandemic due to
opportunity of misinformation to be shared between individual
wasmore frequently than science-based evidence or public health
recommendations (29, 40). Thus, Indonesian government and
risk communicators should be aware of potential hoax news and
clarify that misinformation through online platform since social
media and online news has been claimed as the most accessed
source of information regarding COVID-19.

Risk Perception and Risk Tolerance
It was found that almost all respondents believed COVID-19 to
be an emerging, infectious, serious, contagious disease and that
there was a high number of total confirmed cases. Fortunately,

respondents also believed that they were moderately capable
of controlling the risks as they believed in the efficacy of the
promoted control measures and were willing to implement
them. A survey conducted in Indonesia by Lembaga Demografi
(41) found similar results. Even though their sociodemographic
variables differed from our study, it was found that Gen
Z (those born between 1995 and 2012) individuals who
actively use Instagram agree that COVID-19 is dangerous and
contagious; however, the majority of the respondents believe
in the efficacy of health protocols (wearing face mask and face
shield, hand sanitizing, and social distancing) and 75% of them
were willing to implement those controls (41). According to
Extended Parallel Processing Model (EPPM), high perception
on both threat and efficacy will lead to individual practice
on self-protective behavior (42, 43) as high coping capability
by Bandura (44). As shown in the supplementary materials
(Supplementary Tables 3, 4), various individual factors had
statistically significant associations with risk perception and
tolerance; however, willingness to implement COVID-19 control
measures, which include hand washing, physical distance,
wearing a facemask, and staying at home, was quite similar.
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TABLE 2 | Hindering factors that hinder the willingness to carry out preventive measures of COVID-19 in Indonesia.

Hindering factors Hand sanitizing

(N = 8)

Physical distancing

(N = 28)

Wearing a face

mask (N = 1)

Staying at home

(N = 174)

Not visiting

hometown (N = 36)

n %* n %* n %* n %* n %*

Absence of face mask NA NA NA NA 1 100 NA NA NA NA

Hard to find hand-washing facilities 4 50 NA NA NA NA NA NA NA NA

I am never ill 0 0 1 3.6 0 0 2 1.1 2 5.6

COVID-19 is not a serious disease 0 0 0 0 0 0 0 0 0 0

I am not worried about my health 0 0 1 3.6 0 0 2 1.1 2 5.6

I do not think I am at risk of contracting

COVID-19

0 0 1 3.6 0 0 1 0.6 5 13.9

I do not think that I would spread

COVID-19 to others

0 0 1 3.6 0 0 6 3.4 7 19.4

I doubt that control measure will help 1 12.5 7 25.0 0 0 1 0.6 2 5.6

Takes too much effort 0 0 9 32.1 0 0 0 0 0 0

I feel that too little information is provided

about the control measure

0 0 5 17.9 0 0 0 0 1 2.8

People in my environment will also not

carry out the measures

0 0 13 46.4 0 0 14 8.0 2 5.6

My immediate family is living at hometown NA NA NA NA NA NA NA NA 15 41.7

My extended family is living at hometown NA NA NA NA NA NA NA NA 21 58.3

Job requirement NA NA NA NA NA NA 155 89.1 NA NA

Financial cause NA NA NA NA NA NA 35 20.1 4 11.1

Others 3 37.5 10 35.7 0 0 24 13.8 9 25.0

*Note: % =
n
N .

This data could imply that a health protocol campaign is
in the works.

Self-responsibility in protecting own health of an individual
became the main motivation that drove the willingness of
respondents to control the associated risks. However, the absence
or inaccessibility of facilities such as hand washing faucets
and face masks, together with peer pressure, were perceived as
hindering factors in performing health behaviors.

Perceived efficacy and adoption of control measures from
this study were comparable with the result conducted in Hong
Kong by Kwok et al. who reported that 96.7 and 94.9% of
the respondents believed the efficacy of frequent hand washing
and wearing a face mask, respectively (45). At lesser amount,
only 81.6% of Kwok’s study’s participants had confidence in
the efficacy of staying at home. Lower risk tolerances were
shown in two studies: one conducted in three Middle Eastern
countries and the other in Myanmar. According to the Middle
Eastern study conducted by Shahin and Hussein, the willingness
among their respondents to perform handwashing, wearing a
face mask, and social distancing was only 66.8, 61.0, and 67.6%,
accordingly (46). From the study conducted in Myanmar, Mya et
al. found that 84% of their respondents believed in the efficacy
of washing hands and 72% believed in the efficacy of wearing a
face mask (47).

Balancing the level of risk perception and the level of risk
tolerance is crucial in controlling risk and negative emotions
(25, 48). Due to comparable levels of risk perception and risk
tolerance in this study, most respondents had an appropriate level

of “fear” with the perceived level of anxiety being distributed in
the middle, ranging from quite anxious to anxious. Only 21.4%
of the respondents were classified as very anxious, and 4.7% were
not anxious at all. Several individual factors were associated with
respondents’ level of anxiety, namely, gender, age, marital status,
and occupation.

It was shown in this study that married women and
housewives had a higher level of anxiety in contrast to other
groups of respondents. This might be partially associated by
their concern for the health of loved ones as highlighted in
the study by Mertens et al. (49). Hou et al. also found that
women in China showed greater a extent of anxiety due to
COVID-19 (28). Heffner et al. revealed that gender, anxiety, and
social media exposure may increase the vulnerability of negative
distress (50). Age can also be another predictor of anxiety. In this
study, late adults (46–65 years old) also showed a higher level
of anxiety, which may be acquitted to the fact that, during the
early stages of the pandemic in Indonesia, fatality rate among the
older population was higher, despite confirmed cases being very
prevalent among the younger population. This study identified
potential vulnerable groups of the Indonesian population who
are prone to the various negative emotional impacts caused by
COVID-19, hence why they require extra protection, specifically
regarding their mental health.

The limitations of this study include the following: (1) the
study population was dominated by the highly educated part
of the population and (2) the study population was almost
exclusively from only seven provinces, consistent with the aims
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of this study. Therefore, generalization of findings of this study
to the national population should be interpreted in context.

CONCLUSION

In conclusion, among the educated section of population of
Indonesia, it was discovered that they consider their degree of
knowledge on COVID-19 to be adequate. A high level of risk
perception was counterbalanced by a high level of tolerance
and voluntariness in putting control mechanisms in place. This
finding suggests that the health protocol campaign in Indonesia
during the early stages of the pandemic was a success. This study
also discovered certain areas where health education, promotion,
and campaigning may be improved, particularly in the area of
mental health protection.

DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included
in the article/Supplementary Material, further inquiries can be
directed to the corresponding author/s.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by ethical approval for this study was obtained from
the Research and Community Engagement Ethical Committee.
Faculty of Public Health. Universitas Indonesia (Ethical
Clearance Number: Ket-164/UN2.F10.D11/PPM.00.02/2020).

The patients/participants provided their written informed
consent to participate in this study.

AUTHOR CONTRIBUTIONS

MT contributed to the process of research proposal preparation,
data collection and analysis, and manuscript writing. BW
and DE contributed to the research proposal preparation,
data collection, and analysis. AP and SS contributed to data
collection and analysis. IW contributed to proposal preparation,
data collection, and analysis. BK and YT contributed to data
collection. All authors contributed to the article and approved the
submitted version.

ACKNOWLEDGMENTS

The authors are grateful to the Directorate of the Research
and Community Service, Universitas Indonesia for funding this
study through PUTI Penugasan COVID-19 Grant (Contract
Number: NKB-2606/UN2.RST/HKP.05.00/2020). We would
like to also acknowledge the support from Siti Fajrina
and Julia Rantetampang who have helped with statistics in
this study.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fpubh.
2021.731459/full#supplementary-material

REFERENCES

1. World Health Organization. Q&A on Coronaviruses (COVID-19). (2020).

Available online at: https://www.who.int/news-room/q-a-detail/q-a-

coronaviruses (accessed December 30, 2020).

2. Lauer SA, Grantz KH, Bi Q, Jones FK, Zheng Q, Meredith HR, et al. The

incubation period of coronavirus disease 2019 (COVID-19) from publicly

reported confirmed cases: estimation and application. Ann Intern Med. (2020)

10:M20-0504. doi: 10.1101/2020.02.02.20020016

3. World Health Organization. WHO Timeline - COVID-19. (2020). Available

online at: https://www.who.int/news-room/detail/08-04-2020-who-

timeline---covid-19 (accessed December 30, 2020).

4. Jin JM, Bai P, He W, Wu F, Liu XF, Han DM, et al. Gender differences in

patients with COVID-19: focus on severity andmortality. Front Public Health.

(2020) 8:152. doi: 10.3389/fpubh.2020.00152

5. Singh S, Chowdhry M, Chatterjee A, Khan A. Gender-based disparities in

COVID-19 patient outcomes : A propensity-matched analysis. MedRXIV

[Preprint]. (2020) doi: 10.1101/2020.04.24.20079046

6. Wei X, Xiao YT, Wang J, Chen R, Zhang W, Yang Y, et al. Sex Differences in

Severity and Mortality Among Patients With COVID-19: Evidence from Pooled

Literature Analysis and Insights from Integrated Bioinformatic Analysis. (2020).

Available online at: http://arxiv.org/abs/2003.13547

7. Jordan RE, Adab P, Cheng KK. Covid-19: Risk factors for severe disease and

death. BMJ. (2020) 368:1–2. doi: 10.1136/bmj.m1198

8. Onder G, Rezza G, Brusaferro S. Case-fatality rate and characteristics of

patients dying in relation to COVID-19 in Italy. JAMA. (2020) 323:1775–

6. doi: 10.1001/jama.2020.4683

9. Russell TW, Hellewell J, Jarvis CI, van Zandvoort K, Abbott S, Ratnayake

R, et al. Estimating the infection and case fatality ratio for coronavirus

disease (COVID-19) using age-adjusted data from the outbreak on the

Diamond Princess cruise ship, February 2020. Eurosurveillance. (2020)

25:256. doi: 10.2807/1560-7917.ES.2020.25.12.2000256

10. Betsch C, Wieler LH, Habersaat K. Monitoring behavioural insights related to

COVID-19. Lancet. (2020) 395:1255–6. doi: 10.1016/S0140-6736(20)30729-7

11. West R, Michie S, Rubin GJ, Amlôt R. Applying principles of behaviour

change to reduce SARS-CoV-2 transmission. Nat Hum Behav. (2020) 4:451–

9. doi: 10.1038/s41562-020-0887-9

12. Atchison KA, Dubin LF. Understanding health behavior and perceptions.

Dent Clin North Am. (2003) 47:21–39. doi: 10.1016/S0011-8532(02)00051-4

13. Bults M, Beaujean DJMA, Richardus JH, Voeten HACM. Perceptions and

behavioral responses of the general public during the 2009 influenza A (H1N1)

pandemic: A systematic review. Disaster Med Public Health Prep. (2015)

9:207–19. doi: 10.1017/dmp.2014.160

14. Dryhurst S, Schneider CR, Kerr J, Freeman ALJ, Recchia G, van der Bles AM,

et al. Risk perceptions of COVID-19 around the world. J Risk Res. (2020)

23:1–13. doi: 10.1080/13669877.2020.1758193

15. Fischhoff B. Risk Perception and Communication. in Risk Analysis and Human

Behavior. (2013). Available online at: https://www.taylorfrancis.com/books/

e/9780203140710/chapters/10.4324/9780203140710-7 (accessed October 1,

2021).

16. De Zwart O, Veldhuijzen IK, Elam G, Aro AR, Abraham T, Bishop GD, et

al. Perceived threat, risk perception, and efficacy beliefs related to SARS and

other (emerging) infectious diseases: Results of an international survey. Int J

Behav Med. (2009) 16:30–40. doi: 10.1007/s12529-008-9008-2

17. Ferrer RA, Klein WMP. Risk perceptions and health behavior. Curr. Opin.

Psychol. (2015) 5:85–9. doi: 10.1016/j.copsyc.2015.03.012

18. Abraham C, Sheeran P. The health belief model. In Conner M, Norman

Berkshire P, Predicting and Changing Health Behaviour Research and

Practice with Social Cognition Models. McGraw Hill (2014), p. 47.

doi: 10.1017/CBO9780511543579.022

Frontiers in Public Health | www.frontiersin.org 9 October 2021 | Volume 9 | Article 731459

https://www.frontiersin.org/articles/10.3389/fpubh.2021.731459/full#supplementary-material
https://www.who.int/news-room/q-a-detail/q-a-coronaviruses
https://www.who.int/news-room/q-a-detail/q-a-coronaviruses
https://doi.org/10.1101/2020.02.02.20020016
https://www.who.int/news-room/detail/08-04-2020-who-timeline---covid-19
https://www.who.int/news-room/detail/08-04-2020-who-timeline---covid-19
https://doi.org/10.3389/fpubh.2020.00152
https://doi.org/10.1101/2020.04.24.20079046
http://arxiv.org/abs/2003.13547
https://doi.org/10.1136/bmj.m1198
https://doi.org/10.1001/jama.2020.4683
https://doi.org/10.2807/1560-7917.ES.2020.25.12.2000256
https://doi.org/10.1016/S0140-6736(20)30729-7
https://doi.org/10.1038/s41562-020-0887-9
https://doi.org/10.1016/S0011-8532(02)00051-4
https://doi.org/10.1017/dmp.2014.160
https://doi.org/10.1080/13669877.2020.1758193
https://www.taylorfrancis.com/books/e/9780203140710/chapters/10.4324/9780203140710-7
https://www.taylorfrancis.com/books/e/9780203140710/chapters/10.4324/9780203140710-7
https://doi.org/10.1007/s12529-008-9008-2
https://doi.org/10.1016/j.copsyc.2015.03.012
https://doi.org/10.1017/CBO9780511543579.022
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


Tejamaya et al. COVID-19 Risk Perception in Indonesia

19. Reintjes R, Das E, Klemm C, Richardus JH, Keßler V, Ahmad A.

“Pandemic public health paradox”: Time series analysis of the 2009/10

influenza A/H1N1 epidemiology, media attention, risk perception

and public reactions in 5 European countries. PLoS ONE. (2016)

11:e0151258. doi: 10.1371/journal.pone.0151258

20. Gesser-Edelsburg A, Shir-Raz Y, Hayek S, Sassoni-Bar Lev O. What does the

public know about Ebola? The publics risk perceptions regarding the current

Ebola outbreak in an as-yet unaffected country. Am J Infect Cont. (2015)

43:669–75. doi: 10.1016/j.ajic.2015.03.005

21. Rübsamen N, Castell S, Horn J, Karch A, Ott JJ, Raupach-Rosin H, et al.

Ebola risk perception in Germany, 2014. Emerg Infect Dis. (2015) 21:1012–

8. doi: 10.3201/eid2106.150013

22. Sell TK, Boddie C, McGinty EE, Pollack K, Smith KC, Burke TA, et al. Media

messages and perception of risk for Ebola virus infection, United States. Emerg

Infect Dis. (2017) 23:108–11. doi: 10.3201/eid2301.160589

23. Brewer NT, Chapman GB, Gibbons FX, Gerrard M, McCaul KD, Weinstein

ND. Meta-analysis of the relationship between risk perception and health

behavior: The example of vaccination. Health Psychol. (2007) 26:136–

45. doi: 10.1037/0278-6133.26.2.136

24. Wilde GJS.Target Risk: DealingWith the Danger of Death, Disease and Damage

in Everyday Decisions. PDE Publications: Castor & Columba (1994).

25. Campbell Institute. Risk Perception: Theories,Strategies, Next Steps. (2014).

Available online at: https://www.thecampbellinstitute.org/wp-content/

uploads/2017/05/Campbell-Institute-Risk-Perception-WP.pdf (accessed

October 1, 2021).

26. Pemkot Bogor, Lapor Covid-19 and Nanyang Technological Institute. Hasil

Survei Persepsi Risiko Covid-19 di Kota Bogor. (2020). Available online

at: http://kotabogor.go.id/index.php/show_post/detail/14457#.X6BnpZDis2x

(accessed October 1, 2021).

27. Rinaldi MR, Yuniasanti R. Kecemasan Pada Masyarakat Saat Masa Pandemi

Covid-19 Di Indonesia. 1st ed., In: SantosoDH, Santosa A, editors. Yogyakarta:

MBridge Press (2020). Available online at: http://lppm.mercubuana-yogya.

ac.id/wp-content/uploads/2020/07/BUKU-RAPID-RESEARCH-COVID-

UPDATE-1.pdf

28. Hou F, Bi F, Jiao R, Luo D, Song K. Gender differences of depression

and anxiety among social media users during the COVID-19 outbreak

in China:a cross-sectional study. BMC Public Health. (2020) 20:1–

11. doi: 10.1186/s12889-020-09738-7

29. Pulido CM, Ruiz-Eugenio L, Redondo-Sama G, Villarejo-Carballido

B. A new application of social impact in social media for overcoming

fake news in health. Int J Environ Res Public Health. (2020)

17:72430. doi: 10.3390/ijerph17072430

30. Wang PW, Lu WH, Ko NY, Chen YL, Li DJ, Chang YP, et al. COVID-19-

related information sources and the relationship with confidence in people

coping with COVID-19: facebook survey study in Taiwan. J Med Internet Res.

(2020) 22:20021. doi: 10.2196/20021

31. Raphael D, Evans J, Butler L, Crawley I, Rayson D, Bell D. What About the

Boys? A Literature Review on the Health and Development of Adolescent Boys.

Geneva: World Health Organization (2000).

32. Ratner PA, Bottorff JL, Johnson JL, Hayduk LA. The interaction effects of

gender within the health promotion model. Res Nurs Health. (1994) 17:341–

50. doi: 10.1002/nur.4770170505

33. Courtenay WH. Engendering health: a social constructionist examination

of mens health beliefs and behaviors. Psychol Men Masculinity. (2000) 1:4–

15. doi: 10.1037/1524-9220.1.1.4

34. World Health Organization. The Health and Well-Being of Men in the WHO

European Region: Better Health Through a Gender Approach. (2018). Available

online at: Available at: www.euro.who.int (accessed September 5, 2018).

35. Depoux A, Martin S, Karafillakis E, Preet R, Wilder-Smith A, Larson

H. The pandemic of social media panic travels faster than the

COVID-19 outbreak. J Travel Med. (2020) 27:1–2. doi: 10.1093/jtm/

taaa031

36. Olaimat AN, Aolymat I, Shahbaz HM, Holley RA. Knowledge and

information sources about COVID-19 among university students

in Jordan: a cross-sectional study. Front Public Health. (2020)

8:254. doi: 10.3389/fpubh.2020.00254

37. Ali SH, Foreman J, Tozan Y, Capasso A, Jones AM, DiClemente RJ. Trends

and predictors of COVID-19 information sources and their relationship with

knowledge and beliefs related to the pandemic: Nationwide cross-sectional

study. JMIR Public Health Surveill. (2020) 6:21071. doi: 10.2196/21071

38. Hofstede G. Culture and Organizations. Int Stud Manag Organ. (1980) 10:15–

41. doi: 10.1080/00208825.1980.11656300

39. Kim HK, Ahn J, Atkinson L, Kahlor LA. Effects of COVID-

19 misinformation on information seeking, avoidance, and

processing: a multicountry comparative study. Sci Commun. (2020)

42:586–615. doi: 10.1177/1075547020959670

40. Bridgman A, Merkley E, Loewen PJ, Owen T, Ruths D, Teichmann L, et al.

The causes and consequences of COVID-19 misperceptions: Understanding

the role of news and social media. Harvard Kennedy School Misinform Rev.

(2020) 1:1–18. doi: 10.37016/mr-2020-028

41. Lembaga Demografi FEB UI. Persepsi Risiko Virus COVID-19 di Periode

Adaptasi Kebiasaan Baru pada Generasi Z. (2020). Available online at: https://

ldfebui.org/penelitian/ringkasan-penelitian/persepsi-risikovirus-covid-19-

di-periode-adaptasi-kebiasaan-baru-padagenerasi-z/ (accessed October 1,

2021).

42. Witte K. Putting the fear back into fear appeals: The extended

parallel process model. Commun Monogr. (1992) 59:329–

49. doi: 10.1080/03637759209376276

43. Chen L, Yang X, Fu L, Liu X, Yuan C. Using the extended parallel process

model to examine the nature and impact of breast cancer prevention

information on mobile-based social media: Content analysis. JMIR mHealth

uHealth. (2019) 7:13987. doi: 10.2196/13987

44. Benight CC, Bandura A. Social cognitive theory of posttraumatic recovery:

The role of perceived self-efficacy. Behav Res Ther. (2004) 42:1129–

48. doi: 10.1016/j.brat.2003.08.008

45. Kwok KO, Li KK, Chan HHH, Yi YY, Tang A, Wei WI, et al. Community

responses during the early phase of the COVID-19 epidemic in Hong Kong:

risk perception, information exposure and preventive measures. Emerg Infect

Dis. (2020) 26:1575–9. doi: 10.3201/eid2607.200500

46. Shahin MAH, Hussien RM. Risk perception regarding the COVID-

19 outbreak among the general population: a comparative Middle East

survey. Middle East Curr Psychiatry. (2020) 27:7. doi: 10.1186/s43045-020-0

0080-7

47. Mya KS, Hlaing WA, Hlaing SS, Aung T, Lwin SMM, Tun T, et al.

Awareness, perceived risk and protective behaviours of Myanmar

adults on COVID-19. Int J Commun Med Public Health. (2020)

7:1627. doi: 10.18203/2394-6040.ijcmph20201530

48. Li Q, Luo R, Zhang X, Meng G, Dai B, Liu X. Intolerance of covid-19-related

uncertainty and negative emotions among Chinese adolescents: A moderated

mediation model of risk perception, social exclusion and perceived efficacy.

Int J Environ Res Public Health. (2021) 18:1–15. doi: 10.3390/ijerph18062864

49. Mertens G, Gerritsen L, Duijndam S, Salemink E, Engelhard IM. Fear of the

coronavirus (COVID-19): predictors in an online study conducted in March

2020. J Anxiety Disord. (2020) 74:102258. doi: 10.1016/j.janxdis.2020.102258

50. Heffner J, Vives ML, FeldmanHall O. Anxiety, gender, and social media

consumption predict COVID-19 emotional distress.Human Soc Sci Commun.

(2021) 8:140. doi: 10.1057/s41599-021-00816-8

Conflict of Interest: The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be construed as a

potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations, or those of

the publisher, the editors and the reviewers. Any product that may be evaluated in

this article, or claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Copyright © 2021 Tejamaya, Widanarko, Erwandi, Putri, Sunarno, Wirawan,

Kurniawan and Thamrin. This is an open-access article distributed under the terms

of the Creative Commons Attribution License (CC BY). The use, distribution or

reproduction in other forums is permitted, provided the original author(s) and the

copyright owner(s) are credited and that the original publication in this journal

is cited, in accordance with accepted academic practice. No use, distribution or

reproduction is permitted which does not comply with these terms.

Frontiers in Public Health | www.frontiersin.org 10 October 2021 | Volume 9 | Article 731459

https://doi.org/10.1371/journal.pone.0151258
https://doi.org/10.1016/j.ajic.2015.03.005
https://doi.org/10.3201/eid2106.150013
https://doi.org/10.3201/eid2301.160589
https://doi.org/10.1037/0278-6133.26.2.136
https://www.thecampbellinstitute.org/wp-content/uploads/2017/05/Campbell-Institute-Risk-Perception-WP.pdf
https://www.thecampbellinstitute.org/wp-content/uploads/2017/05/Campbell-Institute-Risk-Perception-WP.pdf
http://kotabogor.go.id/index.php/show_post/detail/14457#.X6BnpZDis2x
http://lppm.mercubuana-yogya.ac.id/wp-content/uploads/2020/07/BUKU-RAPID-RESEARCH-COVID-UPDATE-1.pdf
http://lppm.mercubuana-yogya.ac.id/wp-content/uploads/2020/07/BUKU-RAPID-RESEARCH-COVID-UPDATE-1.pdf
http://lppm.mercubuana-yogya.ac.id/wp-content/uploads/2020/07/BUKU-RAPID-RESEARCH-COVID-UPDATE-1.pdf
https://doi.org/10.1186/s12889-020-09738-7
https://doi.org/10.3390/ijerph17072430
https://doi.org/10.2196/20021
https://doi.org/10.1002/nur.4770170505
https://doi.org/10.1037/1524-9220.1.1.4
http://www.euro.who.int
https://doi.org/10.1093/jtm/taaa031
https://doi.org/10.3389/fpubh.2020.00254
https://doi.org/10.2196/21071
https://doi.org/10.1080/00208825.1980.11656300
https://doi.org/10.1177/1075547020959670
https://doi.org/10.37016/mr-2020-028
https://ldfebui.org/penelitian/ringkasan-penelitian/persepsi-risikovirus-covid-19-di-periode-adaptasi-kebiasaan-baru-padagenerasi-z/
https://ldfebui.org/penelitian/ringkasan-penelitian/persepsi-risikovirus-covid-19-di-periode-adaptasi-kebiasaan-baru-padagenerasi-z/
https://ldfebui.org/penelitian/ringkasan-penelitian/persepsi-risikovirus-covid-19-di-periode-adaptasi-kebiasaan-baru-padagenerasi-z/
https://doi.org/10.1080/03637759209376276
https://doi.org/10.2196/13987
https://doi.org/10.1016/j.brat.2003.08.008
https://doi.org/10.3201/eid2607.200500
https://doi.org/10.1186/s43045-020-00080-7
https://doi.org/10.18203/2394-6040.ijcmph20201530
https://doi.org/10.3390/ijerph18062864
https://doi.org/10.1016/j.janxdis.2020.102258
https://doi.org/10.1057/s41599-021-00816-8
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

	Risk Perception of COVID-19 in Indonesia During the First Stage of the Pandemic
	Introduction
	Methods
	Instrument
	Sample Size
	Data Analysis

	Results
	Characteristics of the Survey Respondents
	Level of Knowledge of COVID-19
	Source of Information
	Disease Background Information
	Perception of COVID-19
	Motivating and Hindering Factors in Carrying Out Control Measures

	Discussion
	Level of Knowledge and Source of Information
	Risk Perception and Risk Tolerance

	Conclusion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Acknowledgments
	Supplementary Material
	References


