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Abstract

Background and Aim: Effective prevention of coronavirus disease (COVID-19) requires public health focus on challenges
at the community level. This study aimed to identify the determinants of COVID-19 preventive behavior among people in
West Nusa Tenggara, Indonesia, using the health belief model.

Materials and Methods: This was a cross-sectional study conducted in West Nusa Tenggara Province, Indonesia. The
study sample included 385 randomly selected individuals. The dependent variable was COVID-19 preventive behavior.
The data were collected by a questionnaire and analyzed by path analysis using Stata Statistical Software version 13 for
Windows 64 bit.

Results: COVID-19 preventive behavior was positively and directly associated with perceived benefits (b=0.20; confidence
interval [CI] 95% 0.11-0.29; p<0.001), perceived barriers (b=—0.15; CI 95% —0.24-—0.06; p=0.002), and biological sex
(b=—0.43; CI 05% —0.78-—0.08; p=0.016). Preventive behavior was also positively and directly associated with attitude
(b=0.48; CI 95% —0.20-1.16; p=0.167) and perceived susceptibility (b=0.06; CI 95% —0.01-0.12; p=0.083), though these
associations were not significant. Preventive behavior was indirectly associated with knowledge, perceived severity, age,
health facility availability, and regulation exposure.

Conclusion: COVID-19 preventive behavior among people in West Nusa Tenggara, Indonesia, is directly related to the
perceived benefits, biological sex, perceived barriers, attitude, and perceived susceptibility. Preventive behavior of COVID-19
is indirectly associated with knowledge, perceived severity, age, health facility availability, and exposure to regulation.
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Introduction and 19" globally in terms of death rate [5]. In West
Nusa Tenggara Province, a total of 2799 cases have
been reported [6].

Individuals with an elevated risk of severe
COVID-19 disease and those living with them should
consider their risk level before choosing to leave their
homes and take steps to protect themselves [7].

Countries are currently in the race through a
series of strong evidence-based medicine to get a
vaccine that is effective in preventing Covid-19. The
Indonesian government has made efforts to fulfill the
need for vaccines, including through the purchase of
vaccines from Sinovac, Novavax, AstraZeneca, Pfizer,
as well as through COVAX / GAVI, as legally stated in
Minister of Health Decree No. HK.01.07 / Menkes /
12758/2020 dated 28 December 2020. Prevention and
management of this pandemic remain the best ways
to cope with the disease and reduce its spread, includ-

A previously unidentified viral infection was
detected in a small local fish and wild animal market
in the city of Wuhan, China’s Hubei Province, over
the last week of December 2019 [1]. The virus spread
rapidly throughout mainland China and became a
global pandemic [2,3].

Outbreak response readiness is slow in many
countries. Of the 45 low-income countries that under-
took a national preparedness assessment, none were
considered ready to respond, making them particu-
larly vulnerable to outbreaks. There are many expla-
nations for this, including inadequate nutrition and
health, compounded by high rates of human immu-
nodeficiency virus and tuberculosis [4]. Indonesia
reported 180,646 coronavirus disease (COVID)-
positive cases as of September 2, ranking third in Asia
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ing following guidelines for prevention and personal
hygiene, such as frequent hand washing with soap and
water, covering the mouth and nose while coughing
and sneezing, and not touching the nose, mouth, and
eyes. Every person is critical to promoting health,
but individual beliefs, values, preferences, and habits
drive right or wrong behavior [8].
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The WHO proposed a global plan of action
designed to reduce the spread of COVID-19 infec-
tions. The strategy stresses the importance of follow-
ing a variety of healthy habits, including, for example,
regular washing of hands, maintaining social distance,
improving respiratory hygiene, and self-isolation
while feeling unwell. However, the WHOs advice is
constrained by the fact that it does not focus on recog-
nizing the mechanisms of action underpinning these
preventive behaviors or improving individuals’ ability
to implement them [9].

Implementation of healthy lifestyle practices and
disease avoidance requires that the right behaviors be
learned and adopted by individuals and society. The
Health Belief Model (HBM) is the first theory related
to health behavior and can explain prevention behav-
ior and individual disease response. The HBM has
provided a useful framework for investigating health
behaviors and identifying fundamental health beliefs
and has been used to predict a range of health behav-
iors with moderate success [10].

The HBM provides a framework for explaining
one’s perceptions and attitudes regarding disease and
the negative consequences of poor decision-making.
The theory suggests that individuals’ assumptions
about the risk of contracting a disease or health con-
dition, their understanding of the proposed preventive
intervention’s efficacy, and signs of action determine
the probability of intervention [11].

It is essential to reach various specific popula-
tions so that challenges to preventing the spread of
COVID-19 disease can be identified and solutions
mobilized appropriately at all levels of society. This
study employed the HBM to identify determinants
of COVID-19 preventive behavior among people in
West Nusa Tenggara, Indonesia.

Materials and Methods

Ethical approval

Research ethics in this study include approval
sheets, anonymity, confidentiality, and ethical feasi-
bility. Ethical feasibility in this study came from the
Health Research Ethics Committee in the Faculty of
Medicine of Al-Azhar Islamic University (18/EC/
FK-06/UNIZAR/V/2020).

Study design, location and period

This cross-sectional survey study was conducted
in West Nusa Tenggara Province of Indonesia, from
May to June 2020. A total of 10 cities/districts were
selected to be a part of this study.

Population and sample

The population of West Nusa Tenggara Province
was 5,125,600 people at the time of the study. A sam-
ple of 385 people of reproductive age (15-64 years)
was selected using simple random sampling calculated
using OpenEpi with 5% standard error. Subjects were
recruited through an online social media platform
(WhatsApp). Participants had to be aged 15-64 years

(productive age) to consent to participate in the study
and have access to the internet to be eligible for inclu-
sion. The respondents were presented with an outline
of the report’s objectives and criteria followed by the
consent form and, finally, the survey. Participation
was voluntary, and informed consent was required
to complete and return the questionnaire. The ethics
committee approved the consent protocol since the
survey was confidential and non-invasive.

Study variables

The independent variables were biological sex,
age, attitude, knowledge, perceived susceptibility,
perceived benefits, perceived barriers, perceived
severity, availability of health facility, and exposure
to regulation. The dependent variable was COVID-19
prevention behavior.

Definitions

Biological sex was defined as the respondent’s
biological characteristics (male or female).

Attitude was defined as a positive or negative
view and assessment of the COVID-19 pandemic.

Knowledge was defined as a condition of knowl-
edge regarding COVID-19 gained through experience
or association.

Perceived susceptibility was defined as the
respondent’s subjective perception of the risk of
acquiring COVID-19.

Perceived benefit was defined as the respon-
dent’s motives for performing a behavior and adopt-
ing COVID-19 prevention behavior.

Perceived barrier was defined as the respon-
dent’s estimation of obstacles to a specified behavior
regarding the COVID-19 pandemic.

Perceived severity was defined as the negative
effects a respondent associates with the COVID-19
pandemic.

Availability of health facilities was defined as
the existence of accessible health facilities that pro-
vide preventive, curative, and rehabilitative care for
COVID-19.

Exposure to regulation was defined as the respon-
dent’s comprehension of policy regarding COVID-19
distributed by the local and national government.

COVID-19 prevention behavior was defined
as the respondent’s activities carried out to prevent
COVID-19.

Measures

The instrument was developed using standard-
ized WHO guidelines and adapted to refer to preven-
tive behaviors in COVID-19. Questions were pre-
sented in Bahasa Indonesia, a commonly used and
widely spoken language in Indonesia.

Statistical analysis

Descriptive statistics and path analysis were gen-
erated using STATA (ver. 13). Path analysis was gener-
alized to evaluate the relationships between biological
sex, age, attitude, knowledge, perceived susceptibility,
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perceived benefits, perceived barriers, perceived
severity, health facility availability, exposure to regu-
lation, and COVID-19 prevention behavior.

Results

Sample characteristics

Table-1 shows the demographic characteristics
of the 385 study subjects. Most participants were
>48 years old (298/385, 77.40%). The majority of
study subjects were male (210/385, 54.55%). A total
of 338 people (87.79%) stated that a health facility
was available to them, 321 people (83.38%) had been
exposed to regulations regarding the prevention of
COVID-19, 327 people (84.94%) had positive per-
ceived susceptibility, 354 (91.95%) had positive per-
ceived severity, 258 (92.99%) had positive perceived
benefits, 343 (89.09%) had positive perceived barri-
ers, 372 (96.62%) had a high degree of knowledge
about COVID-19 prevention, 359 (93.25%) people
had positive attitudes toward COVID-19 prevention,
and 283 (73.51%) exhibited positive behavior related
to COVID-19 prevention.

Path analysis

The specification of the model defined the cor-
relation between the studied variables. In this analysis,
11 variables were observed. The degree of freedom
(df) was 45 (df > 0), indicating that the path analysis
was feasible. The model specification will explain the
impact of the variables to be examined. The structural
model of path analysis on determinants of coronavirus
disease-19 preventive behavior using the health belief
model can be seen in Figure-1.

Table-2 shows the path analysis of the determi-
nants of COVID-19 preventive behavior using the HBM
model. COVID-19 preventive behavior was directly
affected by attitude, perceived susceptibility, perceived
benefits, perceived barriers, and biological sex.

Table-1: Characteristic of participants (categorical data).

The direct and positive effects of this were atti-
tude on COVID-19 preventive behavior. People with
the right attitude had a log odd of 0.48 units higher
(b=0.48; confidence interval [CI] 95% —0.20-1.16;
p=0.167) than people with a poor attitude, but the dif-
ference was not statistically significant. The direct and
positive effects were the effect of perceived suscepti-
bility on COVID-19 preventive behavior. People with
high perceived susceptibility had a log odd of 0.06
units higher (b=0.06; CI 95% —0.01-0.12; p=0.083)
than people with low perceived susceptibility, but the
difference was not statistically significant. The direct
and positive effects of this were perceived benefits
on COVID-19 preventive behavior. People with high
perceived benefits had a log odd of 0.20 units higher
(b=0.20; CI 95% 0.11-0.29; p<0.001) than the people
with low perceived benefits, a statistically significant
difference. There was a direct and negative effect of
perceived barriers on COVID-19 preventive behav-
ior. People with high perceived barriers had a log odd
of 0.15 units lower (b=—0.15; CI 95% —0.24-—0.06;
p=0.002) than people with low perceived barriers, a
statistically significant difference. There was a direct
and negative effect of biological sex on COVID-19
preventive behavior. Males had a log odd of 0.43 units
lower (b=—0.43; CI 05% —0.78-—0.08; p=0.016) than
females, a statistically significant difference.

The results show that COVID-19 preventive
behavior was indirectly affected by knowledge, per-
ceived severity, age, health facility availability, and
exposure to regulation. Knowledge and perceived
severity were positively related to attitude. People
with high knowledge (b=0.04; CI 95% 0.02-0.06;
p=0.001) and high perceived severity (b=0.01; CI 95%
0.01-0.03; p=0.006) had a more positive attitude. Age
was positively correlated with perceived susceptibility.
People over 48 years of age had increased perceived

No. Variables Criteria Frequency (n) Percentage
1. Age <48 years 87 22.60
>48 years 298 77.40
2. Biological sex Male 210 54.55
Female 175 45.45
3. Health facility Not available 47 12.21
Available 338 87.79
4. Exposure to regulation Not exposed 64 16.62
Exposed 321 83.38
5. Perceived susceptibility Negative 58 15.06
Positive 327 84.94
6. Perceived severity Negative 31 8.05
Positive 354 91.95
7. Perceived benefits Negative 27 7.01
Positive 258 92.99
8. Perceived barriers Negative 42 10.91
Positive 343 89.09
9. Knowledge Low 13 3.38
High 372 96.62
10. Attitude Negative 26 6.75
Positive 359 93.25
11. COVID-19 prevention behavior Negative 102 26.49
Positive 283 73.51
International Journal of One Health, EISSN: 2455-8931 33



Available at www.onehealthjournal.org/Vol.7/No.1/5.pdf

Knowledge 0.04 e
38
Regulation Attitude
: 01
05 Perceived 048
Severity e @
0.06 B
A Perceived pCoud;.l9
gc > R reventve
& 1 .
003| Susceptibility Behavior
0.20
043
Health Facili > Perceived
ealth Faci lty 02{
Benefit
015

Biological Sex

Perceived
Barrier

Figure-1: Structural model of path analysis on determinants of coronavirus disease-19 preventive behavior using the
health belief model.

Table-2: Results of path analysis on determinants of coronavirus disease-19 preventive behavior using the health belief
model.

Dependent variable Independent variable b 959% CI p-value
Lower limit Upper limit
Direct effect
COVID-19 preventive behavior «— Attitude (positive) 0.48 -0.20 1.16 0.167
«—  Perceived 0.06 -0.01 0.12 0.083
susceptibility (high)
< Perceived benefits (high) 0.20 0.11 0.29 <0.001
«—  Perceived barriers (high) -0.15 -0.24 -0.06 0.002
< Biological sex (Male) -0.43 -0.78 -0.08 0.016
Indirect effect
Attitude (positive) «— Knowledge (high) 0.04 0.02 0.06 0.001
«—  Perceived severity (high) 0.01 0.01 0.03 0.006
Perceived susceptibility (high) «— Age (years) 0.03 0.01 0.06 0.009
Perceived benefits (high) < Availability on health 0.26 0.11 0.41 0.001
facility
Knowledge (high) «—  Exposure to regulation 0.38 0.24 0.52 <0.001
Perceived severity (high) «—  Exposure to regulation 0.50 0.22 0.78 0.001

Number of total respondents=385

Log likelihood=—-1529.49

susceptibility (b=0.03; CI 95% 0.01-0.06; p=0.009).
The availability of health facilities was positively
related to perceived benefits. Availability of health
facilities increased perceived benefits (b=0.26; CI

95% 0.11-0.41; p=0.001). Exposure to regulation was
positively related to knowledge and perceived severity.
Exposure to regulation increased knowledge (b=0.38;
CI1 95% 0.24-0.52; p<0.001) and perceived severity.
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Discussion

This study is the first of its kind in Indonesia, West
Nusa Tenggara Province, to use the HBM to identify
determinants of COVID-19 preventive behavior using
path analysis. The results of this study indicate that
COVID-19 preventive behavior was directly affected
by attitude, perceived susceptibility, perceived bene-
fits, perceived barriers, and biological sex.

A meta-analysis examined the influence of fac-
tors present when an attitude was formed to the degree
this attitude guides future behavior — in this case,
COVID-19 preventive behavior. Results indicated that
when they were easy to remember (accessible) and sta-
ble over time, attitudes correlated more strongly with
future behavior. Because of increased accessibility
attitudes, future behavior was predicted more strongly
when participants directly experienced the object of
attitude and often reported their attitudes [12].

Perceived susceptibility refers to the subjective risk
assessment of COVID-19. Someone who feels at low
risk for a disease is more likely to engage in unhealthy
behavior. In contrast, someone who feels at risk for a dis-
ease is more likely to take actions to reduce that risk [13].
The HBM predicts that a person who has perceived sus-
ceptibility to an illness tends to prevent the disease from
occurring. In contrast, someone with low perceived vul-
nerability to illness has a lower tendency to take action to
prevent the disease from occurring. Individuals are more
likely to engage in unhealthy conduct or risky conduct
when their perceived risk is low [14].

If an individual believes that specific actions will
reduce susceptibility to COVID-19 or reduce the seri-
ousness of the disease, they tend to engage in behav-
ior, regardless of objective facts about the behavior’s
effectiveness. Indeed, the HBM theory states that
health-related behavior is also influenced by the per-
ceived benefits of a person taking healthy actions or
behaviors, that is, COVID-19 preventive behavior. A
person’s perceived benefits will impact their preven-
tive action [ 14]. The perceived benefits can affect one’s
decision to act or take measures to minimize harm. If
anyone believes in behavior that can reduce a disease’s
susceptibility, they appear to be interested [13].

In general, females are more resistant to infec-
tion than males, which may be mediated by multiple
factors, including sex hormones and high expression
of coronavirus receptors (ACE 2) in males and life-
style, such as higher levels of smoking and drinking
among males compared to females. Furthermore,
females tend to take more responsibility for COVID-
19 prevention than males, such as regular hand wash-
ing, face mask wearing, and ordering goods to be
delivered rather than shopping abroad [15].

This study also shows that COVID-19 preven-
tive behavior was indirectly affected by knowledge,
perceived severity, age, health facility availability, and
regulation exposure. Good knowledge of COVID-19
may not necessarily imply good, sustainable behavior

to prevent COVID-19. On the other hand, a lack of
knowledge may also not necessarily imply poor envi-
ronmental practice. Therefore, it is necessary to con-
sider other factors that intervene in the behavior [16].

Here, perceived severity refers to the subjec-
tive estimation of the seriousness of COVID-19 and
the risk that could be induced if it is not treated or
avoided. Anyone who agrees that a disease is severe
would have a higher chance of taking steps to avoid
or minimize its impact [ 14]. The perceived severity of
the disease can affect the belief in the illness. Trust in
one’s abilities is the secret to influence improvements
in health behavior [17].

Age directly affected perceived severity, pri-
marily because older individuals feel more threatened
by the intensity, and deterioration associated with
COVID-19. In general, the risk of getting severely ill
from COVID-19 increases with age. Indeed, 8 out of
10 COVID-19-related deaths reported in the United
States have been among adults aged 65 years and
older [7].

For prevention of health problems, the individual
should first feel personally susceptible (perceive sus-
ceptibility), be able to predict the possible seriousness
of the disease (perceived severity), believe in the ben-
efits of practicing prescribed health habits (perceived
benefits), and be able to resolve the costs of practicing
that particular behavior (perceived barriers) [18].

This study highlighted the importance of atti-
tude and biological sex (female) in contributing to
behavior in prevention. Interestingly, this behavior
did not encourage perceived vulnerability. Similarly,
an HBM analysis found that perceived susceptibility
has more accurately predicted preventive behavior
than sick-role behavior [19]. A related study showed
that people should try to change these four percep-
tions (perceived barriers, benefits, severity, and sus-
ceptibility) for the greatest behavioral impact to pre-
vent COVID-19 [20].

The limitations of our study include the online
nature of data collection. The sample may not be truly
representative of the targeted population. However,
the study was conducted when Indonesia was under
large-scale social restrictions, and the only plausi-
ble approach was online data collection. The ques-
tionnaire should be tested in different populations to
assess its generalizability, and the data were self-re-
ported. Therefore, the actual results reported could be
overestimated.

Conclusion

COVID-19 preventive behavior among people in
West Nusa Tenggara, Indonesia, is directly affected by
perceived benefits, biological sex, perceived barriers,
attitude, and perceived susceptibility, and was indi-
rectly affected by knowledge, perceived severity, age,
availability of health facility, and exposure to regula-
tion. Our findings are likely to be useful in developing
future prevention programs. For various activities to
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