VOLUME 23 NO 01 2022, pp 1-11
ISSN : Print 1411-3724 — Online 2549-7464

DOI : https://doi.org/10.24036/eksakta/vol23-iss01/290

Eksakta : Berkala imiah Bidang MIPA E ksa kta

http:/Avww.eksakta.ppj.unp.ac.idindex.php/eksakta

Article
Health Belief Model of Jambi City Community Against
Covid-19 Vaccination with Structural Equation Modeling

(ISEM! Method

Sherli Yurinanda'*, Cut Multahadah', Susi Marisa’

Article Info
"Department of Mathematics, Faculty of Science and
Technology, Universitas Jambi, Jambi, Indonesia

Article history : ’Department of Mathematics, Faculty of Science and

Technology, Universitas Islam Negeri Sulthan Taha Saefudin

Received October 13, 2021 Jambi, Jambi, Indonesia

Revised December 25, 2021
Accepted December 27, 2021
Published March 30, 2022

Abstract. The community's HBM (Health Belief Model) analysis of
the COVID-19 vaccination needs to be done. This perceived threat
assessment is based on perceived vulnerability and seriousness.
Judgments to behave in response to perceived threats are also
influenced by cues to action. Variables that cannot be explained
directly or variables that require explanation from other variables are
called latent variables. Latent variables consist of exogenous and

Keywords : endogenous variables. This study aims to analyze the public health
belief model of the city of Jambi towards COVID-19 vaccination
Health belief model with the structural equation modeling (SEM) method. The results

(HBM), vaccination,
covid-19, structural
equation modeling
(SEM)

showed that the health belief model for COVID-19 vaccination in
Jambi City, vaccination actions were significantly influenced by
perceptions of benefits and barriers. Perceived benefits and barriers
were significantly affected by perceived severity and seriousness and
then perceived severity and seriousness were significantly influenced
by cues to action. However, demographics including age,
occupation, income and beliefs in this study did not significantly
influence a person to vaccinate. The proposed model can be accepted
based on the goodness of fit indicator.
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1. Introduction
Jambi Province is a province located in western Indonesia that is also affected by COVID-19. Based

on data from the COVID-19 Task Force of Jambi Province, until March 2021 the number of people
who were confirmed positive reached 5611 people (http://corona.jambiprov.go.id).The prolonged
COVID-19 outbreak has had a significant impact on Indonesia's health sector and economy. The
President of the Republic of Indonesia (RI) has established a national team to accelerate the
development of the COVID-19 vaccine. Presidential Decree No. 18/2020 issued on September 3,
2020 stipulates the establishment of a COVID-19 vaccine development team under the supervision
of the Coordinating Minister for Economic Affairs.

On October 6, 2020, the President signed and issued a Presidential Regulation on vaccine
procurement and implementation of vaccination programs to combat the COVID-19 pandemic. The
regulation stipulates that the government will prepare the procurement and distribution of vaccines
and the implementation of vaccinations. The president stipulates PT. Bio farma, a state-owned
pharmaceutical company, to provide vaccines through cooperation with various international
institutions. This regulation also stipulates that the Ministry of Health regulates the distribution of
vaccines and national vaccination programs. The hope that the vaccine can prevent COVID-19 in
the medical world, is not coupled with the trust of the world community. According to kompas daily
news (2021) The latest global vaccine trust study says that political polarization and misinformation
from cyberspace threatens vaccination programs around the world including Indonesia. In the world
of health, a person's belief to take preventive measures against disease is called the Health Belief
Model (HBM).

The Health Belief Model is a cognitive model, which means that cognitive processes are
influenced by information from their environment [1,2,3,4,5,6,7,8]. The possibility of individuals
will take certain disease prevention measures depending on the results of health assessments (health
belief) namely threats and considerations about benefits and losses (benefit and cost). This perceived
threat assessment is based on perceived vulnerability and seriousness. Judgments to behave against
perceived threats are also influenced by cues to action. Threats, seriousness, immunity as well as
considerations about gains and disadvantages are influenced by demographic variables such as age
and beliefs and sociopsychological variables such as social status.

Variables that cannot be explained directly or variables that require an explanation of other
variables are called latent variables. While variables that can explain latent variables are called
indicator variables. According to [9], the analysis that discusses the relationship between variables in
which there contain latent variables and indicator variables is called SEM (Structural Equation
Modeling).Structural Equation Modeling (SEM) is a multivariable analysis technique that can be
used to describe the simultaneous interrelationship of linear relationships of observational variables
that simultaneously involve latent variables that cannot be measured directly [10,11,12,13]. In
general, SEM assumes that the observational variable is a continuous variable that distributes a
normal multivariate distribution [9].Thus this study analyzed the public Health Belief Model against
COVID-19 vaccination, especially in Jambi City using SEM (Structural Equation Modeling)
analysis.

http://www.eksakta.ppj.unp.ac.id/index.php/eksakta
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2. Experimental Section

The data used in this study is primary data obtained by researchers by distributing questionnaires.
The sample of this research is a candidate for vaccine receptor in Jambi City. The samples used in
this study were respondents who were taken from vaccine receptor candidates scattered in the city of
Jambi in each sub-district. The research sample area is Jambi City. The variables used in this study

are shown in the following Table 1.

Table 1. Research Variable

Latent Variable Manifest Variable Definition
Demographics (X;) Age (X11) Age of vaccine receptor candidate
Last Education (X;,) The education of the vaccine
receptor candidate
Work (X13) Activities carried out by prospective

Religion (X14)
Income (X;5)
Cues to action(X5) Vaccination Education(X,4)

Information Media (X,,)

Intervention(X,3)
Perceived Severity(Y11)
Severity/Seriousness
(Y1)

Seriousnes (Y;5)

Threat Knowledge(Y;3)

Confidence(Y:4)
Perceived benefits Efektiveness(Y,;)

and Perceived
barriers (Y,)

receptors to meet their life needs
Beliefs held by vaccine receptor
candidate

Monthly generation of vaccine
receptor candidates

Counseling given to vaccine receptor
candidates

Media used to disseminate vaccines
There is government intervention as
well as community leaders and
health institutions

Action of receptor candidate to
prevent disease by vaccination due
to susceptibility to disease

The action of the receptor candidate
to seek treatment because of the
seriousness of the disease in the
community

Knowledge of potential receptor to
dangerCovid-19

Vaccine receptor candidate
confidence in harm

Covid-19

The vaccine has been clinically
tested in accordance with health
standards
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Halal (Y,,) The vaccine has obtained a halal
certificate from MUI
Safety (Yy3) There are no side effects after
vaccination
Vaccination Access(Y,,) Vaccination service place
Vaccination Understanding Understanding of prospective
Measures (Z;) Vaccination(Z14) respondents on Covid-19
vaccination
Willingness (Z;5) Willingness of prospective

respondents to take part in the
Covid-19 vaccination

In this study, the estimation method wused is Maximum Likelihood (ML)
[14,15,16,17,18,19,20,21]. According to [22], ML is effective on the number of samples between
150-400 data. To check the normality of all data variables with univariate normality and multivariate
normality. A distribution is said to be normal if the data is not skewed to the left or to the right.
However, it is difficult to obtain because the distribution of data will vary on skewness and negative
and positive kurtosis. So according to [22] a distribution is said to be normal if the cr skewness and
cr kurtosis numbers are between -2.58 and +2.58 make specifications of the model, assess model
identification, estimating the model with maximum likelihood (ML). The Absolute Fit Indices test
directly compares the covariance matrix of the sample and the estimate. The Absolute Fit Indices
test directly compares the covariance matrix of the sample and the estimate. According to [22]
goodness of fit test on absolute fit indices are GFI, RMSEA, ECVI, TLI, NFI, AGFI, RFI, IFI, CFI,
PGFI and AIC.

3. Results and Discussion
Data collection was obtained directly from questionnaires distributed to the people of Jambi City by

taking random samples. Respondents were 201 people spread over 11 sub-districts in Jambi City. It
is hoped that the data obtained can describe the overall Health Beliefe Model of the Jambi City
community towards Covid-19 vaccination. Before the questionnaire was used, an analysis was
carried out first to determine test the quality and feasibility of the questionnaire. Analysis used is the
Validity Test and Reliability Test conducted on 30 data samples. The causality relationship path
diagram model of Health Belief Model (HBM) against COVID-19 vaccinationare shown in the
following Figure 1.

http://www.eksakta.ppj.unp.ac.id/index.php/eksakta
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Figure 1.The Causality Relationship Path Diagram Model

The model specification is carried out by converting the path diagram into a series of structural
model equations and measurement model equations. The above model is formed based on the
theory of health belief model which shows the relationship between demographics, cues to action,
Perceived Severity/Seriousness, and Perceived benefits and Perceived barriers to Vaccination
Measures. The next stage of data analysis is through the measurement model, which is presented in

Table 2.

Table. 2. Loading Factor Measurement Fit Test

. Factor Loading
Variable (Significance*)
Understanding Vaccination < Vaccination Measures 0,661 (*)
Willingness < Vaccination Measures 0,793 (*)
Intervention < Cues to Action 0,625 (0,068)
Information Media < Cues to Action 0,162 (*)
Education < Cues to Action 0,529 (*)
Efektivenes < Perceived benefits and barriers 0,810 (*)
Halal < Perceived benefits and barriers 0,790 (*)
Safety < Perceived benefits and barriers 0,817 (*)
Vaccination Access €< Perceived benefits and barriers 0,626 (*)
Severity < Perceived Severity/Seriousness 0,539 (*)
Seriousnes < Perceived Severity/Seriousness 0,561 (*)

Health Belief Model of Jambi City Community Against Covid-19 Vaccination
with Structural Equation Modeling (SEM) Method
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Threat Knowledge < Perceived Severity/Seriousness 0,733 (*)
Age < Demographics 0,015 (*)
Last Education < Demographics 0,615 (0,271)
Work < Demographics 0,623 (0,268)
Religion < Demographics 0,376 (0,283)
Income < Demographics 0,663 (0,266)
Confidence < Perceived Severity/Seriousness 0,762 (*)

Note. *: Significant at level 0.05

In Table 2 it can be seen that the indicator variable for the latent variable Demographics is
significant only age and other variables are not significant. The information media indicator variable
significantly affects the Cues Action latent variable but the loading factor value is less than 0.5. The
next step is structural Model Fit Test shown in the following Table 3.

Table 3. Model Structural

Variable Loading Factor
(Significance*)
Perceived Severity/Seriousness € Demographics 0,419 (0,22)
Perceived benefits and barriers € Perceived Severity/Seriousness 0,926 (*)
Vaccination Measures € Perceived benefits and barriers 0,787 (*)
Vaccination Measures €< Cuest to Action 0,651 (*)

Note. *: Significant at level 0.05

In Table 3 it can be seen that the structural model, it can be seen that the demographic variable
does not significantly affect to the Perceived Severity/Seriousness variable. So that the following
model is obtained. Based on the results of the measurement model and structural model, the
following modifications were made to the mode are shown in following Figure 2.

Figure 2. The Modification Model

http://www.eksakta.ppj.unp.ac.id/index.php/eksakta
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According to Figure 2, the output of the data about loading factor measurement fit test of the
modification model shown in the following Table 4.

Table. 4. Loading Factor Measurement Fit Test of the Modification Model

; Factor Loading

Variable (Significance*)
Understanding Vaccination < Vaccination Measures 0,733 (*)
Willingness <Vaccination Measures 0,854 (*)
Intervention < Cues to Action 0,701 (*)
Information Media < Cues to Action 0,224 (*)
Education < Cues to Action 0,430 (*)
Efektivenes < Perceived benefits and barriers 0,783 (*)
Halal < Perceived benefits and barriers 0,816 (*)
Safety < Perceived benefits and barriers 0,796 (*)
Vaccination Access €< Perceived benefits and barriers 0,607 (*)
Severity < Perceived Severity/Seriousness 0,598 (*)
Seriousness < Perceived Severity/Seriousness 0,500 (*)
Threat Knowledge < Perceived Severity/Seriousness 0,653 (*)
Perceived Benefits and < Perceived Severity/Seriousness 0,990 (*)
barriers < Cues to Action 1,147(*)
Perceived < Perceived Benefits and barriers 0,970(*)

Severity/Seriousness
Vaccination Measures
Note. *: Significant at level 0.05
According to Table 4 can be seen that all of indicator variable are significant at level 0,05. This
means that there is a significant and close relationship between independent variable and dependent
variable, for example, there is a close relationship between access to vaccination and perceived
benefits and barriers. When viewed from the correlation number, if it is above 0.5 it indicates a close
correlation and in the other hand if it is below 0.5 it indicates that there is no close correlation. Based
on table 4, the correlation between information media and cues to action as well as education and

cues to action is below 0.5. However, the correlation between intervention and cues to action is
above 0.5. The next step is structural Model Fit Test shown in the following Table 5.

Table 5. Model Structural of Modification Model

Variable Loading factor (Significance*)
Perceived benefits and barriers € Perceived Severity/Seriousness 1,55 (*)
Vaccination Measures I € Perceived benefits and barriers 0,90 (*)
Perceived Severity and seriousness € Cuest to Action 0,51 (*)

Note. *: Significant at level 0.05

Health Belief Model of Jambi City Community Against Covid-19 Vaccination
with Structural Equation Modeling (SEM) Method



Yurinanda, Multahadah, et al. 8

According to Table 5 can be seen that all of indicator variable are significant at level 0,05 and
the correlation number all of indicator variable above 0,5. It indicates a close correlation for all of
indicator variable. In SEM, data is normally distributed univariate and multivariate. The assumption
of normality can be tested with the z statistic value for skewness and the z statistic value for kurtosis.
The results of the normality test can be seen in Table 6.

Table 6. Normality Test
Variable Z skewness Zyurtosis

Vaccination Education (X;;) -0,436 -0,874
Information Media (X,5) -1,382 0,680
Intervention (X,3) -0,293 -0,874
Severity (Y1) -0,025 0,140
Seriousnes (Y;;) -0,228 0,146
Threat Knowledge (Y;3) -0,763 0,221
Efektiveness (Y,) -0,208 -0,488
Halal (Y;;) -0,390 -0,400
Safety (Y,3) -0,254 -0,223
Vaccination Access(Y4) -0,321 0,356
Understanding Vaccination (Z1) -0,107 -0.149
Willingness (Z;) -0,444 0,149
Multivariate 33,549

According to [22] a distribution is said to be normal if the numbers Zg,oness and Zyyrtosis are
between -2.58 to +2.58. If seen in Table 2, it can be seen that all variables meet univariate and
multivariate normality. It is known that the number of parameters to be estimated is 27 (k) and the
number of manifest variables is 12(p).

dp=1/2[(p).-(p + D] — k
=1/2[(12).(12 + 1)] — 27
=51

So the degree of freedom is 51 > 0 so that the model is over-identified, meaning that the model
is feasible for the estimation stage.

The research model that has met the specification and model identification stages can then be
estimated model. The estimation used is the Maximum Likelihood estimation. Maximum
Likelihood estimation can we chosen because the sample size is 200-500 data. In the estimation
stage, AMOS 2.2 software is used to help generate parameter values, because the equations are too
complex to be analyzed directly manually. The overall fit test of the model in this study and the
Goodness of Fit index criteria are shown in the following Table 7.

http://www.eksakta.ppj.unp.ac.id/index.php/eksakta
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Table 7.Goodness of Fit Index Criteria

Goodness of Fit Index Index Model Information
GFI 0.908 Good Fit
RMSEA 0.088 Fit to the Data
ECVI 0.920 Good Fit
TLI 0.911 Good Fit
NFI 0,893 Marginal Fit
AGFI 0,859 Marginal Fit
RFI 0,861 Marginal Fit
IFI 0,932 Good Fit
CFI 0.931 Good Fit
PGFI 0,593 Close Fit
AIC 183.932 Fit to the Data

According to [22], to see a good model is a model with a CMIN on the default model being
between the CMIN saturated model and the CMIN independence model. From the results of data
processing using Amos software, the default CMIN model is 129.932, which is between CMIN
saturated model 0.000 and CMIN independence model 1209.260. So the model is categorized as
good. On a large sample and a large number of indicators, other test tools are also used. The GFI
(Goodness of Fit Index) and AGFI (Adjusted Goodness of Fit Index) numbers range between 0 and
1. The closer the GFI and AGFT results are to 1, the better the model explains the data. Based on
table 5, the GFI and AGFI numbers are close to 1, so the model explains the existing data better.
Furthermore, NFI (Normed Fit Index), CFI (Comparative Fit Index), IFI (and RFI have a range of
values between 0 and 1. Values above 0.9 indicate that the model is in good fit with the existing
data. If the value is between or equal to 0.8 and 0.9, it is classified as marginal fit. RMSEA (Root
Mean Square Error of Approximation) value between 0.05 and 0.08 is a good fit. However, on the
result of the data RMSEA value is 0.088, it is considered that the model still fits the data. The AIC
(Aikake Information Criterion) value on default model is smaller than saturated model or
independence model that is indicates model fit to the data. Based on the data AIC value on default
model 183, 932 is smaller than AIC value on independence model. The result based on the AIC
value model fit to the data. So, based on the goodness of fit index criteria the propose model could
be accepted.

4. Conclusion
The purpose of the study analyzed the public The possibility of individuals will take certain disease

prevention measures depending on the results of health assessments (health belief) namely threats
and considerations about benefits and losses (benefit and cost). This perceived threat assessment is
based on perceived vulnerability and seriousness. Judgments to behave against perceived threats are
also influenced by cues to action. Threats, seriousness, immunity as well as considerations about
gains and disadvantages are influenced by demographic variables such as age and beliefs and

Health Belief Model of Jambi City Community Against Covid-19 Vaccination
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sociopsychological variables such as social status. Because of all factors can not be measured directly
to the object, the structural equation model is implemented to construct Health Belief Model against
COVID-19 vaccination especially in Jambi City. This study proved that health belief model against
COVID-19 vaccination in Jambi City, vaccination measure is significantly affected by Perceived
benefits and barriers. Perceived benefits and barriers is significantly affected by Perceived severity
and seriousness and then by Perceived severity and seriousness is significantly affected by cues to
action. However, demographics including age, occupation, income and beliefs in this study did not
significantly influence someone to vaccinate. In general, the proposed model could be accepted
based on t indicators of goodness of fit model GFI, RMSEA, ECVI, TLI,NFI, AGFI, RFI, IFI, CFI,
PGFI and AIC.
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