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Introduction 

Since March 11, 2020, coronavirus disease 

2019 (COVID-19) has been declared a pandemic 

disease by the World Health Organization [1]. 

Indonesia confirmed its first COVID-19 case on 

March 2, 2020, and the incidence has rapidly 

increased, despite the adoption of numerous 

preventive measures such as Large Scale Social 

Restrictions (LSSR), Community Activities 

Restrictions Enforcement (CARE), and other health 

protocols [2,3]. As of early January 2023, 

approximately 6.7 million COVID-19 cases have 

been reported in Indonesia [4]. In response to the 

catastrophic COVID-19 pandemic, the Indonesian 

government has undertaken several efforts, 

including the COVID-19 vaccination program, to 

limit the virus’s transmission. Until January 2023, 

the COVID-19 vaccination program included 4 
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A B S T R A C T 

Background: Vaccination has been one of the globally used efforts to minimize the spread 

of COVID-19 disease, including in Indonesia. The rising number of false rumours has 

been a challenge for the COVID-19 booster vaccination program in Indonesia. From this 

perspective, it is important for the community to have adequate knowledge and a positive 

attitude toward the COVID-19 vaccine. This study aimed to analyse the factors that 

influence the community’s knowledge, attitude, and behaviour toward the COVID-19 

vaccination program among Indonesians. Methods: This is a cross-sectional study using 

an online survey form distributed through social media using a snowball sampling method, 

responded by 595 participants during the period between June and August 2021. The 

survey assessed factors that influence Indonesian adults’ knowledge about COVID-19 and 

factors that influence their attitude toward COVID-19 vaccination. Results: A total of 576 

out of 595 filled-in questionnaires were eligible for analysis. Among respondents, 85.4% 

already received mandatory vaccination programs in their childhood, and almost half of 

them also received additional non-mandatory vaccine programs. Almost all of the 

respondents expressed a positive attitude toward the COVID-19 vaccination program. 

Conclusions: The Indonesian community in general had adequate knowledge and a 

positive attitude towards COVID-19 vaccination. Those factors significantly influenced 

the attitude and affected their behaviour toward acceptance of the COVID-19 vaccination 

and its future vaccination booster program. 

https://mid.journals.ekb.eg/
https://creativecommons.org/licenses/by/4.0/


Harla B et al. / Microbes and Infectious Diseases 2025; 6(3): 1006-1014 

doses. The first and second doses served as basic and 

mandatory vaccination, while the third and fourth 

doses served as booster vaccinations and were 

voluntary. The Indonesian Food and Drug 

Administration (BPOM = Badan Pengawas Obat 

dan Makanan) has approved 13 vaccines for 

COVID-19 through January 2023 and has 

announced the utilization of the nationally 

developed vaccines (IndoVac and InaVac) as a 

second booster [5]. In addition, the country has also 

received COVID-19 vaccine supplies from the 

COVAX alliance in the initial vaccination program 

[6]. 

According to a survey conducted by the 

Ministry of Health et al. in November 2020, 7.6% 

of Indonesian citizens refuse the COVID-19 vaccine 

and 27.6% are still hesitant to receive the 

vaccination [7]. The hesitancy had an impact on the 

COVID-19 vaccine coverage as only 74.56% of the 

targeted population received the second dose 

compared to 86.88% for the first dose [8].  

In January 2023, the Indonesian 

government declared that the fourth dose of the 

COVID-19 vaccine would be administered as a 

booster for immunogenicity against COVID-19. 

These second booster vaccines were specifically 

addressed to the general public above the age of 18 

[5]. Both the third and fourth doses of the COVID-

19 vaccine are booster and voluntary, although the 

third vaccine certification was needed for flying 

using commercial airlines as a substitute for 

COVID-19 antigen or PCR testing. However, as of 

January 2023, the number of Indonesians who have 

gotten the third dose of COVID-19 vaccination has 

only achieved 29.23% of the previously established 

goal [9]. There has been a challenge due to rising 

numbers of false rumours about the COVID-19 

vaccine spreading on social media, as most 

Indonesians (54%) preferred to get information 

concerning the COVID-19 vaccine from these 

platforms (WhatsApp, Facebook, Instagram, etc.), 

despite the poor authenticity and reliability of the 

information [7]. Therefore, it is crucial that 

individuals have adequate knowledge and a positive 

attitude toward the COVID-19 vaccine to reduce the 

spread of the virus in Indonesia more effectively. 

This study aimed to analyse the factors that 

influence the community’s knowledge, attitude, and 

behaviour on the COVID-19 vaccination program 

among adults. The insight into this phenomenon is 

increasingly crucial since the Indonesian 

government has just begun administering the second 

booster vaccine in January 2023 against COVID-19. 

Methods 

This cross-sectional study was conducted 

between June 2021 and August 2021. In this study, 

we assessed factors that influence Indonesian adults’ 

knowledge about COVID-19 as well as factors that 

influence their attitude towards COVID-19 

vaccination and its booster program. Respondents 

were recruited using the snowball sampling method. 

A questionnaire was distributed through social 

media, such as WhatsApp, Line, Instagram, and 

others. Before answering the set of questions, 

participants were requested to read an explanation 

regarding anonymity and provide informed consent 

to participate in the study. At the age of 17, citizens 

in Indonesia are issued an identity card, which 

signifies adulthood and grants them the ability to 

make legal decisions, including giving informed 

consent. For this reason, the responses from 

participants who were younger than 17 years old or 

who did not complete the questionnaire were 

excluded from the analysis. In total 576 out of 595 

respondents were included. This study has been 

approved by the Institutional Ethics Commission of 

the School of Medicine, Atma Jaya Catholic 

University of Indonesia (12/06/KEP-

FKIKUAJ/2021). 

The questionnaire (Supplementary file 1) 

used in this study has been previously validated 

[10,11]. It consisted of three sections, with the first 

section intended to collect information on 

demographic data, including participants' age 

(categorized into late adolescents and early adults 

(17-35 years); and late adults including elderly 

(>35)) [12]; gender; location of domicile 

(Jabodetabek (Jakarta-Bogor-Depok-Tangerang-

Bekasi), Java and Bali Islands, Outside Java, and 

Bali Islands); education status (low, for whom has 

or has not completed the elementary school, middle 

for whom has or has not completed the junior and 

senior high school, and high for whom went to 

colleges and universities); economic status (The 

value stated in Indonesian currency based on the 

monthly expenses: Low (<IDR 530.000), Middle 

(IDR 530.000-6.000.000) and High (>IDR 

6.000.000) [13]; and previous vaccination of either 

mandatory immunization (i.e.: hepatitis B, polio, 

BCG, measles and DPT) or additional non-

compulsory immunization (i.e.: MMR, PCV, 

rotavirus, hepatitis A, varicella, influenza, HPV, 
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JEB, dengue, typhoid, DPT-HB-HiB). In this study, 

we have recorded the data regarding the social 

media exposure to the COVID-19 vaccination 

program (per day: seldom (<1), moderate (2-3) and 

frequent (>3)); support from participant’s circle as 

other’s influence (parents, relatives, close friends, 

teachers, community leaders, and religious leaders); 

and participant’s interest in getting vaccinated 

against COVID-19. The second section includes 13 

questions assessing factors that influence 

knowledge regarding COVID-19 (for each correct 

answer, the participant was assigned a score of “1”, 

while incorrect answers and choosing the option “I 

do not know” were given a score of “0”). The third 

section consisted of seven questions assessing 

factors that influence attitudes towards the COVID-

19 vaccination program (for each positive response, 

the participants were assigned a score of “1”, while 

for negative responses and hesitation were given a 

score of 0). Furthermore, the participants were also 

questioned about their willingness to pay for the 

COVID-19 vaccine for booster vaccination. By the 

end of the questionnaire, we attempted to assess 

whether knowledge-attitude translated to positive 

behaviour as determined by the COVID-19 

vaccination status of the respondents (either first or 

first and second dose).  

The data in the study was collected in a 

Google Sheet, which was entered, coded, and 

analysed using SPSS version 22.0 (IBM, Chicago, 

IL). A descriptive analysis was carried out to 

determine the participants’ distribution of 

demographic data. Evaluation of the relationship of 

each independent variable with the intervening 

variable as well as the dependent variable was 

conducted using bivariate analysis, presented as an 

odds ratio (OR) with a 95% confidence interval (CI). 

A non-parametric Chi-square independent test was 

carried out, with a p-value <0.05 considered 

statistically significant. Data were visualized using 

GraphPad Prism 8.0 (GraphPad Software, La Jolla, 

CA, USA). 

Results 

Demographic characteristics 

A total of 595 individuals were registered 

as participants; however, 19 participants were 

excluded due to exclusion criteria, leaving 576 

participants eligible for analysis. Depicted details of 

the participants selected for this study are in 

supplementary figure (1). Most of the respondents 

are between 17-35 years old (71.4%); slightly more 

than 70% of participants were classified as early 

adults; 69.3% are female; and most were domiciled 

in Jabodetabek (73.4%). The majority of the 

respondents had been vaccinated for mandatory 

vaccination programs (BCG, DPT, polio, hepatitis 

B, measles/MMR) as provided by the government 

(85.4%), and some (46.7%) also had received 

additional vaccines (influenza, HPV, etc). In terms 

of both education and economic status, 

approximately 50% of the participants were in the 

middle category. It is recorded that most participants 

had completed their mandatory vaccination and 

nearly half had received additional non-compulsory 

vaccination. About 40% of participants had frequent 

social media exposure (per day) to the COVID-19 

vaccination. The majority of participants in this 

study were willing to receive the COVID-19 vaccine 

and over 97% of participants acknowledged 

receiving support from their social circle. The vast 

majority (>80%) of the participants have good 

knowledge of and a positive attitude toward the 

COVID-19 vaccination program (Supplementary 

table 1).  

Knowledge and attitude toward the COVID-19 

vaccination program 

Participants were assumed to have good 

knowledge if they answered more than seven out of 

thirteen questions correctly. Meanwhile, a 

participant’s attitude towards the COVID-19 

vaccination program was considered positive if they 

responded positively to more than five out of seven 

statements. The distribution of the score proportions 

of the participants tends to be good for knowledge 

and positive for attitude are shown in 

supplementary figure (2) and supplementary 

figure (3). A chi-square independent test was 

carried out to evaluate the association between 

variables. Table 1 summarizes the putative factors 

that could influence knowledge and attitude toward 

the COVID-19 vaccination program.  

According to the data analysis, age, 

mandatory vaccination status, and interest in 

receiving the COVID-19 vaccination were potential 

factors correlated with knowledge about the 

COVID-19 vaccination program. Regarding age, 

knowledge of the COVID-19 vaccination program 

is substantially lower among older adults. 

Participants who completed their mandatory 

vaccination are 2.5 times more likely to have 

superior knowledge of the COVID-19 vaccination. 

The participants in this study who have expressed an 

interest in receiving the COVID-19 vaccine are five 
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times more knowledgeable than those who do not. 

Vaccination history, social media exposure, the 

influence of others, and knowledge were significant 

factors influencing positive attitudes. Mandatory 

and additional vaccination experiences doubled the 

positive attitude, which in turn influenced the 

COVID-19 vaccination program. The attitude 

toward the COVID-19 vaccination program has 

been strongly (p<0.001) influenced by social media 

exposure and others’ influence. Overall, there was a 

significant correlation between adequate knowledge 

of the COVID-19 vaccination program and a 

positive attitude.  

Behaviour as an upshot of knowledge-attitude 

axis interaction 

The vaccination status of each participant 

was recorded to evaluate their knowledge and 

attitude toward the COVID-19 vaccination program. 

In this study, 443 (76.9%) participants had received 

either the first or second doses of the COVID-19 

vaccine, indicating positive behaviour toward the 

COVID-19 vaccination program. The remaining 

133 individuals have yet to be vaccinated; 81.2% 

(108) expressed their interest in receiving the 

COVID-19 vaccination, while the remaining 

participants did not. This specific group of interested 

participants who had not received the COVID-19 

vaccination was dominated by early adults (60.9%) 

and those domiciled in Jabodetabek (64.7%) 

(Supplementary table 2). Age and domicile 

slightly influenced positive behaviour. Strikingly, as 

expected, both knowledge (0.003) and attitude 

(<0.001) significantly lead to positive behaviour 

upon receiving the COVID-19 vaccine for 

individuals with the likelihood of two and 4.5 times, 

respectively (Table 2).  

Table 1. Factors influencing knowledge and attitude toward the COVID-19 vaccination program. 

Factors 

Knowledge Attitude 

Poor Good OR (95% CI)* p-value Negative Positive OR (95% CI)* p-value 

n (%) n (%) 

Age (years 

old) 

17-35 61 (14.8) 
350 

(85.2) 0.603 

(0.382-0.951) 
0.029 

NA 

>35 37 (22.4) 
128 

(77.6) 

Educational 

status 

Low 0 (0.0) 1 (100) 

NA 0.335 
Middle 46 (15.0) 

261 

(85.0) 

High 52 (19.4) 
216 

(80.6) 

Economic 

status 

Low 28 (17.0) 
137 

(83.0) 

NA 0.682 
Middle 46 (16.0) 

242 

(84.0) 

High 24 (19.5) 99 (80.5) 

Mandatory 

vaccination 

Not completed 25 (29.8) 59 (70.2) 
2.432 

(1.432-4.131) 
0.001 

18 (21.4) 66 (78.6) 
2.123 

(1.176-3.834) 
0.011 

Completed 73 (14.8) 
419 

(82.5) 
56 (11.4) 436 (88.6) 

Additional 

vaccination 

Not completed 
56 

(18.20) 

251 

(81.8) 1.206 

(0.778-1.870) 
0.402 

48 (15.6) 259 (84.4) 
1.732 

(1.042-2.880) 
0.033 

Completed 42 (15.6) 
227 

(84.4) 
26 (9.37) 243 (90.3) 

Social 

media 

Seldom 24 (19.2) 
101 

(80.8) 

NA 0.136 

29 (23.2) 96 (76.8) 

NA <0.001 Moderate 44 (19.7) 
179 

(80.3) 
32 (14.3) 191 (85.7) 

Frequent 30 (13.2) 
198 

(86.8) 
13 (5.7) 215 (94.3) 

Interest in 

COVID-19 

vaccination 

Not interested 12 (48.0) 13 (52.0) 
4.991 

(2.203-11.306) 
<0.001 NA 

Interested 86 (15.6) 
465 

(84.4) 

Other’s 

influence 

Unsupportive 

NA 

8 (57.1) 6 (42.9) 10.020 

(3.372-29.779) 
<0.001 

Supportive 66 (11.7) 496 (88.3) 

Knowledge 
Poor 26 (26.5) 72 (73.5) 3.235 

(1.888-5.543) 
<0.001 

Good 48 (10.0) 430 (90.0) 
* OR was calculated as the risk of poor knowledge and negative attitude toward the first-row condition in the related field. 

NA: Not Applicable 

1009



Harla B et al. / Microbes and Infectious Diseases 2025; 6(3): 1006-1014 

Table 2. COVID-19 vaccination status and possible factors. 

Factors 

Behaviour 

Negative Positive OR (95% CI)* p-value 

n (%) 

Age (years 

old) 

17-35 104 (25.3) 307 (74.7) 
1.589 (1.004-2.513) 0.047 

>35 28 (17.6) 136 (82.4) 

Domicile 

Jabodetabek 105 (24.8) 318 (75.2) 

NA 0.029 
Java and Bali 22 (24.2) 69 (75.8) 

Outside Java and 

Bali 
6 (9.7) 56 (90.3) 

Attitude 
Negative 38 (51.4) 36 (48.6) 4.522 (2.722-7.513) <0.001 

Positive 98 (18.9) 407 (81.1) 

Knowledge 
Poor 34 (34.7) 64 (65.3) 

2.034 (1.270-3.258) 0.003 
Good 99 (20.7) 379 (79.3) 

* OR was calculated as the risk of the negative behaviour of the first-row condition in the relative field.

NA: Not Applicable 

Figure 1. Schematic chart of the factors influencing the interaction between knowledge and attitude which lead 

to the positive behaviour of getting COVID-19 vaccination. 

Discussion 

The population in this study had good 

knowledge (83%) and a positive attitude (87.2%) 

toward the COVID-19 vaccination program in 

Indonesia, which aligns with the previous 

systematic review [14]. Our study demonstrated that 

previous mandatory vaccination experience was 

significantly associated with both knowledge and 

attitude, in line with the result of prior studies [15]. 

However, previous additional non-mandatory 

vaccination experience did not significantly affect 

participants’ knowledge of the COVID-19 vaccine. 

A prior study on the hepatitis A vaccine [16], 

however showed previous vaccination experience 

had a significant association with knowledge of 

getting vaccinated; as participants gained beneficial 

information from the experience for future 

knowledge. The knowledge obtained from prior 

non-compulsory vaccination experience 

significantly influences the attitude toward 

obtaining the COVID-19 vaccination, confirming 

the findings of the previous study [17]. 

This study revealed that education status 

and social media exposure did not significantly 

affect knowledge, although a study conducted in the 

United Kingdom (UK) presented contradictory 

outcome [18]. In the UK study, ethnicity was proven 

to have an association with education and public 

access to information regarding the COVID-19 

vaccine. Ethnic minority groups (particularly 

African-Caribbean) consistently experienced 

discrimination and racism in accessing healthcare 

services [18]. Moreover, the dissemination of 

incorrect information on the COVID-19 vaccination 

program has led to mistrust toward pharmaceutical 

companies and the government. Indirectly, this 

contributed to a low level of knowledge within the 
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community [19]. The same situation was not 

encountered in Indonesia, as the national 

vaccination programs are widely available to all 

citizens at no cost in all primary healthcare facilities 

and hospitals. 

This study showed (Supplementary table 

1) that most participants were often exposed to

information on social media (Instagram, WhatsApp, 

Line, Twitter, and Facebook). These findings were 

similar to a previous systematic review [17], which 

stated that information circulating on social media 

greatly influences one’s attitude toward receiving 

the COVID-19 vaccination. False or misleading 

information will raise doubts regarding the COVID-

19 vaccine. Meanwhile, positive information will 

certainly create a positive public attitude toward the 

COVID-19 vaccination program. Furthermore, this 

study aligns with the systematic review, which 

asserts that the support of family and friends 

influences an individual’s attitude [17]. 

We found that increased age was 

associated with greater knowledge along with 

positive behaviour. This is consistent with previous 

studies [20,21]. The majority of participants who 

had yet to receive COVID-19 vaccination but were 

interested in getting the vaccine were late adults, 

similar to those who were interested and had 

received COVID-19 vaccination (Table 2).

Additionally, the study supported the theory that 

interest encourages individuals to seek out 

additional information. Thus, it will significantly 

affect knowledge [22]. Equivalent to previous 

studies [17,23,24], most participants had a strong 

understanding, which encouraged a positive attitude 

toward the COVID-19 vaccination program. A 

positive attitude along with interest in getting 

vaccinated led to a willingness to be immunized 

against COVID-19. This was supported by the 

“Theory of Planned Behaviour (TPB)”, which states 

that a person’s behaviour begins with one’s interest 

in producing behaviour and is influenced by one’s 

attitude [25]. Consistent results were also 

demonstrated in other published studies [26,27]. 

Participants interested in getting COVID-

19 vaccination provided a variety of reasons, 

including the belief that the vaccine could provide 

protection without fatal adverse effects, prevent the 

transmission of the virus, and was guaranteed to be 

safe. Participants who were not interested or still 

hesitant to get vaccinated highlighted several 

reasons, such as having doubts regarding the 

vaccine’s safety and efficacy, fearing side effects, 

allergies, being pregnant, and waiting for another 

COVID-19 vaccine with greater efficacy to be 

distributed in Indonesia. Most of the participants 

who were still hesitant to get vaccinated mentioned 

that they preferred to consult family, medical 

personnel, friends, professional experts or scientists, 

and religious leaders for the vaccination program.  

The study indicated that economic status 

was not significantly associated with COVID-19 

vaccination knowledge. Inconsistency with the 

previous study could be explained by the fact that 

the majority of participants in this study are 

domiciled in Jabodetabek, an area with a higher 

economic status than other parts of Indonesia 

[14,28]. This in turn allows the majority of 

respondents to have better access to information; as 

such, that economic status did not significantly 

affect this study. The policy of the Indonesian 

government to provide free COVID-19 vaccinations 

to all citizens may also contribute to this 

phenomenon. 

Domicile had a significant impact on 

participants’ behaviour towards the COVID-19 

vaccination program in this study. The fact that most 

participants were domiciled in Java Islands 

(especially Jabodetabek areas) and Bali, the top 

priority for the COVID-19 vaccination program due 

to the rise in cases may have a role in this 

phenomenon [29]. The prevalence of participants 

who were interested but unvaccinated against 

COVID-19 was higher in the Java & Bali Islands 

(including Jabodetabek) than outside Java & Bali 

(Supplementary table 2). The reason was likely 

because most Indonesian citizens tend to choose 

certain vaccine brands despite the stock limitation 

declared by the government [30,31]. 

Strengths and limitations 

This study provides several advantages, 

such as evaluating the obligatory second dose of the 

COVID-19 vaccination program (second half of 

2021) and analysing the association between 

knowledge and attitude toward the ongoing COVID-

19 vaccination program on adults’ behaviour. The 

insight gained from this study could be used for 

designing approaches to the future voluntary booster 

vaccination program. However, an uneven 

distribution of participants in terms of age and 

domicile was present in this study. We also 

encountered difficulties in assessing ethnic and 

cultural factors that might affect the knowledge and 
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attitude of adult Indonesians toward the COVID-19 

vaccination program, as interethnic marriage is 

common in Indonesia. In the era of the COVID-19 

endemic, it is interesting to find out whether the 

attitude of the COVID-19 booster vaccination 

program would be the same as other voluntary 

vaccinations, such as vaccination for Influenza. 

Conclusions 

Figure 1 indicates that participants had a 

comprehensive understanding and positive attitude 

toward the COVID-19 vaccination program. Age, 

interest, and past vaccination experiences had an 

impact on knowledge about the vaccine, whereas 

social media exposure, peer influence, and previous 

vaccination experience played a role in shaping their 

attitude toward it. Behaviour was significantly 

influenced by the desire to be vaccinated, domicile, 

age, knowledge, and attitude. These findings are 

useful for planning the COVID-19 vaccination 

program in Indonesia, particularly for ensuring the 

success of booster shots. They may also apply to 

future vaccination programs with newly developed 

vaccines. 
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