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Introduction: Vaccine hesitancy could undermine efforts to reduce incidence of coronavirus disease 2019 (COVID-19). Understanding COVID-19 vaccine hesitancy is crucial to tailoring strategies to increase vaccination acceptance. This study aims to investigate the prevalence of and the reasons for COVID-19 vaccine hesitancy in Malang District, Indonesia.

Methods: Data come from a cross-sectional study among individuals aged 17-85 years old (N = 3,014). Multivariate ordered logistic regression was used to identify factors associated with postponing or refusing COVID-19 vaccines. The Oxford COVID-19 vaccine hesitancy scale was used to measure vaccine hesitancy. A wide range of reasons for hesitancy, including coronavirus vaccine confidence and complacency, vaccination knowledge, trust and attitude in health workers and health providers, coronavirus conspiracy, anger reaction and need for chaos, populist views, lifestyle, and religious influence, was examined.

Results and discussion: The results show that 60.2% of the respondents were hesitant to receive the COVID-19 vaccine. Low confidence and complacency beliefs about the vaccine (OR = 1.229, 95% CI = 1.195–1.264) and more general sources of mistrust within the community, particularly regarding health providers (OR = 1.064, 95% CI = 1.026–1.102) and vaccine developers (OR = 1.054, 95% CI = 1.027–1.082), are associated with higher levels of COVID-19 vaccine hesitancy. Vaccine hesitancy is also associated with anger reactions (OR = 1.019, 95% CI = 0.998–1.040), need for chaos (OR = 1.044, 95% CI = 1.022–1.067), and populist views (OR = 1.028, 95% CI = 1.00–1.056). The findings were adjusted for socio-demographic factors, including age, sex, education, marital status, working status, type of family, household income, religious beliefs, and residency. The results suggest the need for an effective health promotion program to improve community knowledge of the COVID-19 vaccine, while effective strategies to tackle “infodemics” are needed to address hesitancy during a new vaccine introduction program.
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Introduction

The coronavirus disease 2019 (COVID-19) pandemic continues to evolve and impact communities around the world, including in Indonesia. Since the first case was reported in December 2019, as of April 1, 2022, the pandemic has caused more than 6 million infectious disease cases and 155,164 deaths in Indonesia. The COVID-19 vaccine is a vital pillar in recovery from the pandemic (1), yet its full potential will be realized only if we can overcome vaccine hesitancy. According to the World Health Organization (WHO), vaccine hesitancy is a delay, disapproval or refusal of vaccinations notwithstanding the availability of vaccination services (2).

Vaccine hesitancy is a crucial problem that must be addressed given the increasing frequency of vaccine concerns and the requirement to immediately maintain high vaccination coverage across the country in order to reduce the effects of the current coronavirus pandemic. Potential disease epidemics caused by vaccine hesitancy would result in unnecessary pain and death for a large portion of the population as well as a waste of limited local health department resources. The COVID-19 vaccine is considered one of the most effective ways to protect individual health, secure the most vulnerable groups, restore social and economic life, and perhaps attain population health and safety through immunity (3). However, high levels of uptake are necessary for COVID-19 vaccinations to be effective. Vaccine hesitancy may thus lead to significant risks for the hesitant individual as well as the wider community.

Vaccine hesitancy has multifactorial and complex causes that entail a variety of interventions at the individual, medical, community, and healthcare system levels (4). These multifactorial causes, however, are frequently viewed through the lens of complacency, lack of confidence, and low convenience (5). Complacency occurs when the perceived risks of vaccine-preventable diseases are low, so vaccination is not considered necessary. A person's decision to accept or reject a vaccine can be viewed as a trade-off between risk and benefit. Vaccine hesitancy occurs when the public perceive the urgency of vaccination as low (referred to as complacency) and have concerns about the efficacy and safety of the vaccination (referred to as confidence).

Confidence includes trust in a vaccine's safety and efficacy, the healthcare system that provide the services, and the motivations of policymakers who make vaccine decisions. A lack of trust in vaccination is worsened by a poor understanding of vaccine effectiveness as well as mistrust in government and healthcare authorities and in the vaccine's innovativeness. In addition, the ease of obtaining vaccination (referred to as convenience) may be considered. Vaccination convenience is important when it comes to physical availability, affordability, and accessibility. Other reasons for hesitancy that have been recognized include social processes such as norms, lack of altruistic purposes, and lack of collective responsibility (5).

The COVID-19 vaccination program in Indonesia started in January 2021. In the early days of the pandemic, the government set up two phases for delivering COVID-19 vaccination. Phase 1 (January–April 2021) focused on health workers and support staff, medical students, older people (60+ years old), and front-line workers such as public transport drivers, army and police. Phase 2 (April–March 2021) focused on individuals younger than 60 years old with comorbidities. If vaccine doses were available, additional individuals were to be vaccinated. Ten COVID-19 vaccines are allowed by the government authority, including Sinovac, AstraZeneca, Sinopharm, Moderna, Pfizer, Novavax, Sputnik-V, Janssen, Convidencia, and Zifivax. All COVID-19 vaccines are available for free in public healthcare (1). Despite the availability of COVID-19 vaccination in the country, Indonesia had a low vaccination uptake, with roughly 67% of the adult population did the COVID-19 vaccine by May 2021. Hence, this study aimed to assess and identify factors associated with COVID-19 vaccine hesitancy in Indonesia, focusing on Malang, the second-largest district in East Java Province.



Materials and methods


Study setting

This study was conducted in Malang District, East Java Province, Indonesia, between July 07 and August 02, 2021, when the second wave of COVID-19 reached Indonesia. The COVID-19 vaccination program had already been launched in the district. Malang is the second-largest district in East Java Province, with a population of 2,542,963 people (2015 census) distributed across 33 sub-districts and 390 villages, 273 (70%) of which are rural and 117 (30%) of which are urban. It has 39 primary health centers, or Pusat Kesehatan Masyarakat (Puskesmas; one for every 65,000 people), and 390 village health clinics, or Pondok Kesehatan Desa (Ponkesdes; one for every 7,000 people). Malang District classifies 10.15% of its population as “poor or near poor,” compared to 11.46% in East Java overall (6). The Malang authority carried out its first COVID-19 vaccination program in January 2021. The government provided 1 million doses of vaccine in the first period. It then provided an additional 2 million doses beginning in April 2021. To accelerate the rollout of vaccination, the government has been employing front-line health workers in all 390 village health clinics to deliver vaccination.



Study design and participants

This study was a cross-sectional study among individuals aged 17–85 years. KoboToolbox (a simple, robust, and powerful data collection tool) was used to generate a semi-structured questionnaire (7). The survey apps were utilized by 39 trained field researchers in charge of data collection. The sampling population was determined using a stratified-based sampling design, with the population stratified into urban and rural areas. The total population for rural areas was 1,780,074 individuals and that for urban areas was 762,889 individuals. Based on the confidence level of 99.9% and the margin of error of 5%, we found the minimum samples for rural and urban areas to be 1,082 and 1,081 individuals, respectively. Initially, 3,600 potential participants (1,990 for rural areas and 1,610 for urban areas) provided written informed consent. To encourage participants to participate in the survey, we provided a door prize for 10 randomly selected participants at the end of the survey. Of these, 3,014 completed the survey (1,698 for rural areas and 1,316 for urban areas), yielding an 83.7 percent response rate.



Measures
 
Vaccine hesitancy scale

The Oxford COVID-19 vaccine hesitancy scale was used to measure hesitancy. This scale consists of seven items (see online Supplementary material). Higher scores indicate higher levels of vaccine hesitancy. In addition, Shapiro et al.s' vaccine hesitancy scale was employed to test the convergent validity of the Oxford COVID-19 vaccine hesitance scale (8). The questions were translated into Bahasa Indonesia and re-translated following the Oxford COVID-19 vaccine hesitancy scale guidelines. A language expert from Brawijaya University performed the initial translation into Bahasa Indonesia. Then, two independent language experts were hired as outside translators; they translated the questions back into English. The English re-translation agreed with the original questionnaire in English. The set of translated questions was pre-tested on 42 respondents. The pre-test stratified respondents by age, gender, and education. The results showed that even those with little formal education were able to understand the questions correctly. Similar procedures of questionnaire adaption were implemented for other scales used in this study.



Coronavirus vaccine confidence and complacency scale

The Oxford COVID-19 vaccine confidence and complacency scale was used to assess respondents' confidence in and complacency regarding COVID-19 vaccines (9). It assesses attitudes of vaccine complacency (e.g., the collective value of vaccine and the belief that an individual could contract the coronavirus and the vaccine would not work) and confidence (e.g., regarding vaccine innovation speed and side effects). The responses to each item were coded from 1 to 5. A “don't know” option was also available, but it was not scored. Higher scores imply a greater level of negative attitudes toward the vaccine.



Vaccination knowledge scale

The vaccination knowledge measure developed by Zingg and Siergrist was used to measure respondents' knowledge about vaccines (10). Participants were asked to assess a set of statements as correct or incorrect. Incorrect or “do not know” answers were scored as zero, while accurate/correct answers were counted as one. As a result, higher scores imply a greater understanding of vaccines.



Trust in doctors and developers questionnaire

The Oxford trust in doctors and developers questionnaire was used to measure trust in doctors and vaccine developers. This questionnaire includes 11 items about interpersonal disrespect from doctors and five items about distrust in vaccine developers (9). Each item was assessed on a scale of 1 (totally disagree) to 4 (absolutely agree), with a “don't know” option that was not scored. Higher scores suggest that respondents found doctors to be more disrespectful and less respected, and that respondents had more negative perceptions of vaccine developers.



Attitudes toward doctors and medicine questionnaire

Nineteen items from Marteau's questionnaire on doctors and medicine were used to measure respondents' attitudes toward doctors and medicine (11). Each item was graded on a scale of 1 (strongly disagree) to 6 (strongly agree). Higher scores indicate more positive attitudes toward doctors and medicine, whereas lower scores suggest more negative attitudes toward doctors and medicine.



The MacArthur scale of subjective social status

The MacArthur scale of subjective social status, consisting of two different items, was used to examine where people saw themselves on a social ladder compared to other people in their social circle (12). Each item has a rating of 0–10. Higher scores indicate a poorer subjective social position.



Brief core schema scales

The brief core schema scale developed by Fowler et al. was used to assess respondents' beliefs about themselves (13). Twelve items examine beliefs about oneself, ranging from “do not believe” (0) to “completely believe” (4). Higher scores indicate greater agreement with the items.



Medical doctor practice assessment questionnaire

A general practice assessment questionnaire with eight items was used to evaluate how respondents had been treated by their doctors (14). Each item was rated from 1 (very good) to 5 (very poor). Higher scores suggest less pleasant experiences with doctors.



Primary care or Puskesmas experience questionnaire

This study used eight questions to assess favorable and unfavorable experiences of primary community care. Each item is scored on a three-point scale ranging from 1 (no) to 3 (yes) (9). Higher ratings imply that respondents had fewer favorable primary care experiences and more negative primary care experiences.



OCEANS coronavirus conspiracy scale

The OCEANS coronavirus conspiracy scale, consisting of a seven-item general conspiracy scale and a 14-item COVID-19 conspiracy scale was used to measure respondents' levels of belief in coronavirus conspiracy theories (9). Each item was assigned a value from 1 (“do not agree”) to 5 (“totally agree”). A “don't know” response option that was not factored into the score was also provided. Higher scores imply a stronger belief in coronavirus conspiracy theories.



Vaccine conspiracy beliefs scale

A seven-item questionnaire was employed that asked participants how strongly they agreed with vaccine conspiracy statements on a seven-point scale (8). Higher scores reflect stronger support for conspiracy theories.



Everyday discrimination scale

This study used William et al.s' everyday discrimination scale, which has nine items (15). On a scale of 1 (almost every day) to 6 (never), individuals were asked to rate how frequently they found themselves in nine bad situations. Higher scores suggest that respondents have had fewer discriminatory experiences.



Dimensions of anger reactions

Five items of anger reactions from Forbes et al., assessed on a scale of 1 (none) to 5 (all the time), were employed (16). Higher scores imply a higher level of anger.



Need for chaos

Eleven items to assess the “need for chaos” were used to measure respondents' desire to undermine the established political system to raise one's social position. They are rated on a scale of 1 (strongly disagree) to 7 (strongly agree) (17). Higher scores imply a greater need for chaos.



Lifestyle and economic/government liberty

Seven items from Iyer et al. were used to assess the libertarian worldviews of respondents (18). Responses range from 1 (strongly disagree) to 6 (strongly agree). Higher scores reflect more libertarian views.



Populist views

Five questions from Akkerman et al. were used to assess the populist views of respondents. Each was scored on a scale of 1 (strongly disagree) to 6 (strongly agree) (19). Higher scores imply more populist views.



Perceived religious influence on health behavior and illness as punishment by God for sin

The Holt et al. questionnaire was used to measure the impact of religion on an individual's health beliefs (20). Each of the 15 questions was evaluated on a scale of 1 (strongly disagree) to 4 (strongly agree). Higher scores imply that religion has a bigger influence on health behavior and that disease is viewed as a punishment.

Socio-demographic factors include age, sex (female = 1, male = 0), education (elementary or less = 0, junior secondary school = 1, high school or higher education = 2), marital status, employment status (unemployed = 1, employed = 0), job status: whether affected by the pandemic or not, place of living (urban = 1, rural = 0), family monthly income [< Indonesian rupiah (IDR) 1 million = 1, IDR 1–3 million = 2, IDR 3–5 million = 3, IDR > 5 million = 4], and religion (Muslim = 1, non-Muslim = 0) (21). The Indonesian language version of the questionnaire used in the study is available in Supplementary material 1.




Statistical analysis

To ensure that the sample was representative of people living in Malang at large, descriptive statistics [percentages and 95% confidence intervals (CI)] for the outcomes were generated using cross-sectional weights. Since the independent variable was an ordinal scale, ordered logistic regression was performed (22). STATA 17.1 was used to clean and analyse the data. Listwise deletion was used to remove missing data from the analyses, allowing each model to include a different number of participants.



Ethics and consent

The survey was prefaced with a participant information statement and consent form in simple Bahasa (the local language). A trained interviewer read the statement and consent for every participant via the KoboToolbox survey app and confirmed that participants had understood the participant information statement to proceed to the survey; completion of the survey constituted consent. Ethics approval was granted by the Brawijaya University Ethical Board (Reference: 11/EC/KEPK/04/2021).




Results


Sample characteristics

Table 1 describes the socio-demographic characteristics of the respondents. Overall, the characteristics of the study sample are similar to the district's socio-demographic characteristics (7). The average age of respondents was 32 years old (standard deviation or SD = 9.5), which is similar to the average age of the district population in 2021. In 2021, the proportion of the female population in Malang was 49.6%, which is comparable to the proportion of female respondents in our study (49%).


TABLE 1 Sample characteristics and bivariate correlation with COVID-19 vaccine hesitancy.
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However, the proportion of respondents who graduated from college or university in this study was higher than that of the general population. Almost two-thirds (64%) of the study respondents graduated from college or university, while the proportion of individuals who graduated from college in the district in 2021 was about 36%. Most respondents in this study were married (72%) and employed (90%). These proportions are comparable with the proportion of the Malang population in 2021. Almost half of respondents (47%) reported that their job was affected by the pandemic, including losing their job or having their work hours reduced. The proportion of respondents living with their parents or other family members was 61%, and 57% reported having a monthly per capita income of <IDR 1 million (equal to USD 70). It was reported in 2021 that 10.5% of the Malang population had a daily expenditure of <USD 1.00). Most of the respondents in this study were Muslim (99%) and lived in rural areas (78%); these figures are nearly identical to the proportions of the Malang population in 2021. Results of unadjusted ordered logistic regressions show that being female, less educated, unemployed, single, living in a joint family, earning a higher income, being Muslim, and living in an urban area were associated with higher COVID-19 vaccine hesitancy.



Vaccine hesitancy

Table 2 describes respondents' responses to each of the questions on COVID-19 vaccine hesitancy. Only 39.8% reported that they would definitely take the vaccine if the government offered it to them. About 44.6% of the respondents reported wanting to get the vaccine as soon as possible. Likewise, 42.4% of respondents reported that they would get the vaccine as soon as possible when it became available through Puskesmas or primary healthcare. Accordingly, 23.3% of respondents said they would get the vaccine at Puskesmas when they had time. Regarding attitudes toward receiving the COVID-19 vaccine, 37.3 and 23.3% of respondents were very keen and quite positive about it. However, less than half of respondents (40.9%) reported that they would strongly encourage their family or friends to get the vaccination. Less than half of respondents (39.8%) said they were eager to get the vaccine, while 28.0% were willing to. Accordingly, 12.1% of respondents reported being anti-vaccination, and 14.0% said that being vaccinated was either unimportant or very unimportant.


TABLE 2 Distribution of responses on each of the Oxford COVID-19 vaccine hesitancy items.
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Reasons for vaccine hesitancy

Table 3 describes the socio-demographic determinants of vaccine hesitancy. Being older (OR = 1.015; 95% CI = 1.005–1.025) and being female (OR = 1.360; 95% CI = 1.181–1.567) were associated with higher vaccine hesitancy. Participants with high school and college educations had less likely vaccine hesitancy than those with elementary school or less education (OR = 0.557; 95% CI = 0.290–1.069 for high school and OR = −0.432; 95% CI = 0.227–0.819 for college). Null association was found for junior secondary school. Married individuals were less likely to reject vaccination than single individuals (OR = 0.559; 95% CI = 0.442–0.708). Null associations were found for divorced and widowed individuals. Individuals who reported that their jobs had been affected by the pandemic (OR = 0.878; 95% CI = 0.761–1.014) were less likely to refuse vaccination after controlling for all covariates. There was no association between employment status or family type and vaccine hesitancy. Higher-income individuals demonstrated a higher level of vaccine hesitancy independent of all covariates. Non-Muslims were also linked with a lower level of vaccine rejection. Null association was found in the relationship between individuals living in urban areas and vaccine hesitancy. In addition, the interaction between education and household income on hesitancy was examined to influence education for household income status. We found individuals educated at the junior secondary school level or higher and from households with incomes >5 million rupiahs to be associated with less hesitancy (detailed estimate results for the interaction variables are available in Supplementary material 2).


TABLE 3 Results of multivariate ordered logistic regression measuring the association of socio-demographic variables of interest with COVID-19 vaccine hesitancy.
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Table 4 shows the results from multivariate ordered logistic regressions showing the reasons for vaccine hesitancy. The regression results were adjusted with all socio-demographic factors in Table 3. Regarding confidence and complacency, lower confidence in and complacency toward the COVID-19 vaccine are associated with hesitancy (OR = 1.229, 95% CI = 1.195–1.264 for the collective importance of a COVID-19 vaccine, OR = 1.049, 95% CI = 1.011–1.089 for respondents' perceptions that they may contract the disease, OR = 1.049, 95% CI = 1.011–1.089 for the perception that vaccination is an effective solution, OR = 1.210, 95% CI = 1.165–1.258 for the rapidity with which the vaccines were developed, and OR = 1.199, 95% CI = 1.160–1.240 for vaccine side effects). However, general knowledge about vaccines (OR = 0.831, 95% CI = 0.768–0.899) and knowledge about childhood vaccines (OR = 0.952, 95% CI = 0.899–1.009) are negatively associated with hesitancy. People's trust in doctors and vaccine developers influences vaccine hesitancy. In this study, we observed that respondents' perceptions of disrespect on the part of doctors (OR = 1.055, 95% CI = 1.025–1.086) and their negative view of vaccine developers (OR = 1.055, 95% CI = 1.027–1.082) were associated with vaccine hesitancy. However, positive attitudes toward doctors, positive attitudes toward medicine, and negative attitudes toward medicine had no significant association with COVID-19 vaccine hesitancy. A negative attitude toward doctors had a positive and significant association with vaccine hesitancy (OR = 1.025, 95% CI = 0.997–1054). Negative beliefs about oneself, positive beliefs about oneself, and assessments of health workers were not associated with vaccine hesitancy. Negative experiences with public health providers were associated with higher vaccine hesitancy (OR = 1.064, 95% CI = 1.026–1.102). A higher score on the OCEANS coronavirus conspiracy scale was associated with greater vaccine hesitancy (OR = 1.011, 95% CI = 1.001–1.022), but general coronavirus conspiracy beliefs had no association with vaccine hesitancy. Other behaviors, including disrespect and having fewer discriminatory experience, were not associated with vaccine hesitancy. Anger reactions were associated with greater COVID-19 vaccine hesitancy (OR = 1.019, 95% CI = 0.998–1.040). A stronger need for chaos was also linked to COVID-19 vaccine hesitancy (OR = 1.044, 95% CI = 1.022–1.067). While lifestyle libertarians and economic/government liberty were not associated with hesitancy, populist views were significantly associated with COVID-19 vaccine hesitancy (OR = 1.028, 95% CI = 1.000–1.056). The influence of religion on health behavior was not related to COVID-19 vaccination hesitancy.


TABLE 4 Results of multivariate ordered logistic regression measuring the association of reasons for vaccine hesitancy with COVID-19 vaccine hesitancy.
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Discussion

This study measured coronavirus vaccination hesitancy and its determinants in the second-largest district in East Java, Indonesia. Only 39.8% of the Malang District population was willing to get the COVID-19 vaccine. This proportion was substantially lower than those observed in prior studies in other developing countries, including China (91.3%) (23), Malaysia (94.3%) (24), Brazil (85.4%), South Africa (81.6%), Mexico (76.3%), India (74.5%), and Nigeria (65.2%) (25). A study in Indonesia in 2020 found that 93.3% of respondents wanted to be vaccinated provided that the vaccine is 95% effective and provided by the government free of cost (26). However, that study was performed before the first COVID-19 vaccine deployment in the United Kingdom on December 08, 2020. The changes in disease progression, information and social media, vaccine availability, and government policies may have affected COVID-19 vaccine hesitancy over time. A longitudinal study in the United States found a decline in pro-vaccine attitudes and in COVID-19 vaccination intentions during the 6-month study period (27). Political ideology and media exposure were among the determinants of the decline.

The high level of vaccine hesitancy in Indonesia confirms the country's low vaccine uptake. According to a Ministry of Health study brief based on data obtained between April and May 2021, vaccination uptake remained low, with roughly 67% of Indonesia's adult population likely to take the coronavirus vaccine once it became available to them. Another survey, conducted by the Center for Strategic and International Studies, noted that 63 and 55% of youth in Jakarta and Yogyakarta, respectively, did not intend to become vaccinated against COVID-19. Those two regions were the epicenter of COVID-19. Furthermore, a survey conducted by the Indonesian Medical Association between February and March 2021 reported that only 45% of Indonesians aged 22–25 intended to get a COVID-19 vaccination (28). These high proportions of hesitancy are a cause of great concern for the government, which set an optimistic target of up to 2 million doses per day to reach the national vaccination coverage target of 208 million (28).

This study found that complacency and confidence in vaccine decision-making are related to vaccine hesitancy. The findings confirm those of prior studies, which explain that a set of beliefs tightly bound to a willingness to take the COVID-19 vaccine are plausible drivers of vaccine uptake (9). Freeman et al. explained that acceptance of a vaccine is tied to beliefs about its collective importance: that a vaccine will save lives and help the community and that it will be dangerous if residents do not get vaccinated (9). This corresponds to evidence from a study on collective responsibility in the context of climate change mitigation emphasizing that collective rather than personal responsibility may lead to greater change in individual behaviors (29, 30). This study also found three other key types of beliefs about a COVID-19 vaccine to be associated with hesitancy: that a respondent thought it unlikely that they would be infected and that the vaccine would work; that the speed of development of the vaccine would affect its safety and efficacy; and that receiving the vaccine might be physically unpleasant and that the recipient would feel experimented upon. All of these findings are highly consistent with the framing in the vaccine hesitancy literature of the importance of complacency and confidence in vaccine decision-making (9).

Furthermore, prior research has identified a frequent theme of vaccination safety concerns as a factor in COVID-19 vaccine hesitancy; these safety concerns include the vaccine's potential unexplained side effects, views about the disease itself, and a general impression that vaccine trials were rushed through (29–31). These findings are also confirmed in the present study. This study found low confidence in the speed of vaccine development and concerns about side effects to be associated with vaccine hesitancy in Malang District. Earlier research highlights the impact of both factors on vaccine hesitancy. For example, prior studies have found that, rather than actual vaccine side effects, fear of side effects is one of the main reasons for which individuals refuse to be vaccinated (32). In a randomized control trial study, Sudharsanan et al. found that although COVID-19 vaccine serious side effects are rare, the media's presentation of these risks may amplify concerns. Thus, addressing public concerns over vaccine side effects will help to improve the uptake of vaccines. Likewise, prior studies have found that individuals who do not perceive COVID-19 as a deadly disease and believe that they could be easily treated may then refuse vaccination as they think that the disease does not present a danger to them (33). A review revealed that concerns about the rapid development of the COVID-19 vaccines, as well as the belief that COVID-19 vaccines are harmful and ineffective, present barriers to vaccine uptake (33). These studies also show that vaccine hesitancy is significantly associated with concerns about vaccine safety, vaccine development speed, and longer-term vaccine side effects (33), which is confirmed in the present study.

Knowledge about COVID-19 vaccines is an important determinant of vaccination acceptance. A lack of knowledge about COVID-19 vaccines creates vaccine hesitancy. In this study, the variables measuring participants' knowledge about the COVID-19 vaccines and general knowledge about the importance of childhood vaccination are both associated with lower hesitancy. These findings confirm prior studies that suggest the important roles of effective vaccine education and campaigns to address vaccine hesitancy (34, 35). Such studies suggest that individuals with knowledge and positive attitudes toward vaccines are likely to have a higher willingness to accept vaccination (36, 37). Community education regarding vaccination programs is needed to improve individual knowledge of the benefits as well as the side effects of vaccination before the inoculation campaign, especially in communities with significant exposure to misinformation about COVID-19 vaccines and vaccine fake news.

For most people, taking a vaccination is a matter of trust; they believe that the vaccine is necessary, will work as expected, and is safe (38, 39). Therefore, unwillingness to receive the vaccination is more likely when excessive mistrust is part of an individual's general attitude (40). If a person is skeptical of experts, authorities, and organizations, he or she will likely be skeptical of vaccinations. Distrust is more likely when people feel mistreated and prone to exploitation (marginalized), think that doctors look down on them, believe in conspiracy theories, embrace specific worldviews (e.g., individualism), and are ignored (e.g., exhibit a “need for chaos”) (41). A prior study in Indonesia found that trust in both science and government is linked to higher vaccine acceptance. Due to mistrust of the government among Indonesians, the country's response to the COVID-19 situation has also been delayed by denial, reluctance, and rejection (42, 43). Confirming these earlier findings, the present study also reveals that vaccine hesitation is significantly associated with certain confidence and complacency beliefs about COVID-19 vaccines and that it is correlated with sources of mistrust.

This study has found that mistrust of doctors and COVID-19 vaccine developers is related to vaccine hesitancy. These results are in line with the results of previous studies, which have shown a relationship between levels of trust in public institutions and in COVID-19 vaccination (9). However, Quinn and Fremitus reported that individuals who do not trust their government tend to refuse COVID-19 vaccination (4). In contrast to this study, the study found that only mistrust in doctors and COVID-19 vaccine developers was related to respondents' refusal of vaccines. Concerns about scientists' personal bias and corporate motivations, as well as a lack of communication with the general public about COVID-19 advances and vaccinations, are the key issues facing scientists and may result in loss of faith in them (44). This could explain two things that have been observed in Malang District and in Indonesia in general. First, even before the COVID-19 pandemic, citizens had poor perceptions of and experiences with doctors' services. Second, there is a great deal of exposure to fake news, misinformation, disinformation and infodemics about COVID-19 and COVID-19 vaccination. As has been explained in various mass media regarding conspiracy theories about COVID-19 and the COVID-19 vaccination program as well as misleading news about vaccines, people do not have faith in vaccine developers (9).

Accordingly, our findings also highlight the relationship between the OCEANS coronavirus conspiracy beliefs and vaccine hesitancy. The findings also confirm prior studies both in developed and developing countries (45, 46). Pertwee pointed out that conspiracy theories and rumors about COVID-19 and vaccines should not be understood simply as false beliefs. Rather, they can be read as expressions of popular fears and anxieties (47). A study using the conspiracy mentality and COVID-19 phobia scales found a positive correlation between the belief in conspiracy theories and increased vaccine hesitancy (48). Conspiracy theories represent attempts to impose narrative coherence on frightening pandemic situations. Many of the anxieties fuelling COVID-19 rumors and conspiracy theories long predate the pandemic; they have probably been exacerbated by the widespread social uncertainty that existed before COVID-19 pandemic. For example, issues surrounding globalization and capitalism, Muslims, and terrorism have led to anti-imperialist and anti-Western colonialist movements in some developing countries.

Anger reactions and the need for chaos are associated with hesitancy. Respondents with higher levels of anger and need for chaos are likely to reject vaccination. These findings support literature that explains the negative effect of negative emotional reactions such as anger and the need for chaos on individual vaccine decisions (16, 17). Since the beginning of the pandemic crisis, members of the public may be experiencing various emotions such as anger, fear, sadness, and anxiety. For example, some participants in the present study reported feeling angry after hearing of unexpected adverse effects or rumors about COVID-19 vaccines. These negative emotional experiences may influence participants' decisions to reject vaccination. Populist views are likewise associated with vaccine hesitancy. These findings confirm earlier studies in Europe that have found a positive association between vaccine hesitancy and political populism. These studies identify some key drivers among populists, such as distrust in institutions, elites, and experts, of refusal of vaccination programs offered by authorities (19). Some similar evidence is also revealed in the present study.

Certain socio-demographic factors show an association with vaccine hesitancy. Older people have been more hesitant to get the COVID-19 vaccine. This finding contrasts with findings in Japan (49). A review of 49 studies also revealed that youth was associated with a lower willingness to receive vaccination (33). Our finding that older people are more hesitant to get vaccinated may be due to cognitive barriers (50, 51). Older adults in Indonesia generally received fewer years of formal education and have less social contact than younger people (52). Another plausible explanation is that older adults are more susceptible to misinformation and digital exclusion (38). Among the risk factors for vaccine hesitancy in this study were being female, having a high income with little education, being Muslim, and living in an urban area. According to studies from the United States, women are more likely to believe that the COVID-19 vaccine is harmful (39). However, this result requires further investigation as a prior study found that immunization rates among women for other vaccines, including influenza, were higher than those among men (41). Our results that respondents with higher incomes exhibit greater vaccine hesitancy contrast with prior studies (37). However, this correlation was indeed found, especially for high earners with low levels of education. On the other hand, the intention to accept the vaccine was observed to differ among various socio-economic groups (50, 51). People living under different socio-economic conditions may have different views regarding COVID-19 vaccination. Religiosity was negatively correlated with COVID-19 vaccination, and we observed that some people were avoiding vaccination on religious grounds (37, 53). Our findings further emphasize the necessity of education in increasing COVID-19 vaccine acceptance. People with less education have a lower acceptance rate (37). Lower parental educational level is also a predictor of refusal of COVID-19 vaccine uptake among children (32).


Limitations

The present study is not without limitations. First, the design of this study is cross-sectional, and the pandemic continues to evolve. Vaccine hesitancy may change due to various factors, including public health interventions, the appearance of new viral variants, and new vaccine availability. Longitudinal surveys should thus be performed to examine how vaccine hesitancy evolves. Second, in addition to quantitative surveys, a qualitative analysis could be employed to improve understanding of factors related to vaccine hesitancy. Third, invitations to participate were distributed through e-mail and text messages to the participants. The sample for this research did not include any potential responders without internet access. Further study with wider sampling should be undertaken to identify factors of vaccine hesitancy.



Implications

Vaccine hesitancy in Indonesia as observed in this study is quite high compared to that found in other countries. One plausible explanation for this is that many vaccine-preventable infectious diseases are still causing a substantial number of deaths annually in Indonesia. The unsuccessful efforts to tackle vaccine-preventable infectious diseases in the country may lead to a lower perceived need for or value of the COVID-19 vaccine. High-income countries, in contrast, have successfully eliminated vaccine-preventable diseases; therefore, more people are confident in the impact of the COVID-19 vaccine. Our findings could contribute to overcoming misunderstandings about public health, particularly regarding vaccination. Providing accurate knowledge about COVID-19 and especially regarding vaccinations, using simple language so that people of all socio-economic and educational backgrounds can understand, may enhance health literacy and vaccine awareness. A variety of personalized, simple-to-understand health communications delivered via several modalities may help people make better-informed health decisions and increase their likelihood of getting the COVID-19 vaccination. Our findings show that specific populations, such as older people, who are prone to digital exclusion, have a higher level of vaccine hesitancy. Using traditional media such as television, newspaper, or radio to inform the population about COVID-19 could thus be a beneficial choice for the government.

The COVID-19 vaccine initiative is a crucial pillar in the struggle against COVID-19. Currently, governments and policymakers worldwide are racing to expand the vaccination program as they believe that the program's effectiveness is key to public health interventions fighting the virus. Effectiveness is defined here as achieving high uptake among adult inhabitants, preferably enough to produce herd immunity of the country's population. Effectiveness also entails equal access, acceptability, and delivery to prevent disparities in care and disease outcomes. Widespread acceptance of vaccines is vital to achieving sufficient immunization coverage so that the pandemic can be brought to an end. However, vaccine hesitancy could continue to undermine efforts to control the coronavirus.




Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The studies involving human participants were reviewed and approved by Brawijaya University Ethical Board (Reference: 11/EC/KEPK/04/2021). The participants provided their written informed consent to participate in this study. Written informed consent to participate in this study was provided by the participants' legal guardian/next of kin.



Author contributions

S, H, RS, and SA prepared the study design. S, H, and RS collected data and conducted data analysis. S and RS wrote the main manuscript text. S, AM, SA, EP, DO, and GT reviewed the manuscript. All authors contributed to the article and approved the submitted version.



Funding

This study was funded by DIPI RISPRO KI LPDP Ministry of Finance Indonesia with Grant Number: 648/DIPI/2021.



Acknowledgments

We thank the Indonesian Science Fund (Dana Ilmu Pengetahuan Indonesia, DIPI), which provided independent scientific research funding for the investigators to perform this research. The authors would also like to thank all of the respondents who participated in the study. Thank Barash Amari who helps us editing this manuscript.



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.



Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2022.1030695/full#supplementary-material



References

 1. Schoch-Spana M, Brunson EK, Long R, Ruth A, Ravi SJ, Trotochaud M, et al. The public's role in COVID-19 vaccination: Human-centered recommendations to enhance pandemic vaccine awareness, access, and acceptance in the United States. Vaccine. (2021) 39:6004–12. doi: 10.1016/j.vaccine.2020.10.059

 2. World Health Organization. Report of the SAGE Working Group on Vaccine Hesitancy. Geneva: WHO (2014). 

 3. National Academies of Sciences Engineering Medicine. Strategies for Building Confidence in the COVID-19 Vaccines. Washington, DC: National Academies of Sciences Engineering Medicine (2021). 

 4. MacDonald NE. Vaccine hesitancy: Definition, scope, and determinants. Vaccine. (2015) 33:4161–4. doi: 10.1016/j.vaccine.2015.04.036

 5. Dubé E, Laberge C, Guay M, Bramadat P, Roy R, Bettinger J. Vaccine hesitancy: An overview. Hum Vaccin Immunother. (2013) 9:1763–73. doi: 10.4161/hv.24657

 6. BPS Kabupaten Malang. Kabupaten Malang dalam angka 2022 (In Bahasa Indonesia). Kab. Malang: BPS Kabupaten Malang: (2022). 

 7. Lakshminarasimhappa M. Web-based and smart mobile app for data collection: Kobo Toolbox/Kobo collect. J Ind Libr Assoc. (2022) 57:72–9. 

 8. Shapiro GK, Tatar O, Dube E, Amsel R, Knauper B, Naz A, et al. The vaccine hesitancy scale: Psychometric properties and validation. Vaccine. (2018) 36:660–7. doi: 10.1016/j.vaccine.2017.12.043

 9. Freeman D, Loe BS, Chadwick A, Vaccari C, Waite F. COVID-19 vaccine hesitancy in the UK: The Oxford coronavirus explanations, attitudes, and narratives survey (Oceans) II. Psychol Med. (2020) 2020:1–15. doi: 10.1017/S0033291720005188

 10. Zingg A, Siegrist M. Measuring people's knowledge about vaccination: Developing a one-dimensional scale. Vaccine. (2012) 30:3771–7. doi: 10.1016/j.vaccine.2012.03.014

 11. Marteau TM. Attitudes to doctors and medicine: The preliminary development of a new scale. Psychol Health. (1990) 4:351–6. doi: 10.1080/08870449008400403 

 12. Giatti L, Camelo LdV, Rodrigues JFd, Barreto SM. Reliability of the MacArthur scale of subjective social status-Brazilian Longitudinal Study of Adult Health (ELSA-Brasil). BMC Public Health. (2012) 12:1–7. doi: 10.1186/1471-2458-12-1096

 13. Fowler D, Freeman D, Smith B, Kuipers E, Bebbington P, Bashforth H, et al. The Brief Core Schema Scales (BCSS): Psychometric properties and associations with paranoia and grandiosity in non-clinical and psychosis samples. Psychol Med. (2006) 36:749–59. doi: 10.1017/S0033291706007355

 14. Roland M, Roberts M, Rhenius V, Campbell J. GPAQ-R: development and psychometric properties of a version of the General Practice Assessment Questionnaire for use for revalidation by general practitioners in the UK. BMC Fam Practice. (2013) 14:1–7. doi: 10.1186/1471-2296-14-160

 15. Williams DR, Yu Y, Jackson JS, Anderson NB. Racial differences in physical and mental health: Socio-economic status, stress, and discrimination. J Health Psychol. (1997) 2:335–51. doi: 10.1177/135910539700200305

 16. Forbes D, Alkemade N, Mitchell D, Elhai JD, McHugh T, Bates G, et al. Utility of the Dimensions of Anger Reactions−5 (DAR-5) scale as a brief anger measure. Depr Anxiety. (2014) 31:166–73. doi: 10.1002/da.22148

 17. Petersen MB, Osmundsen M, Arceneaux K. The “Need for Chaos” Motivations to Share Hostile Political Rumors. (2020). Available online at: https://osf.io/6m4ts/download?format=pdf 

 18. Iyer R, Koleva S, Graham J, Ditto P, Haidt J. Understanding libertarian morality: The psychological dispositions of self-identified libertarians. PLoS ONE. (2012) 7:e42366. doi: 10.1371/journal.pone.0042366

 19. Akkerman A, Mudde C, Zaslove A. How populist are the people? Measuring populist attitudes in voters. Comparat Polit Stud. (2014) 47:1324–53. doi: 10.1177/0010414013512600 

 20. Holt CL, Clark EM, Roth D, Crowther M, Kohler C, Fouad M, et al. Development and validation of instruments to assess potential religion-health mechanisms in an African American population. J Black Psychol. (2009) 35:271–88. doi: 10.1177/0095798409333593

 21. Indonesia Ministry of Health. Pedoman Tatalaksana COVID-19. Jakarta: Indonesia Ministry of Health. (2020). 

 22. Cameron AC, Trivedi PK. Regression-based tests for overdispersion in the Poisson model. J Econom. (1990) 46:347–64. doi: 10.1016/0304-4076(90)90014-K 

 23. Wang J, Jing R, Lai X, Zhang H, Lyu Y, Knoll MD, et al. Acceptance of COVID-19 vaccination during the COVID-19 pandemic in China. Vaccines. (2020) 8:482. doi: 10.3390/vaccines8030482

 24. Wong LP, Alias H, Wong P-F, Lee HY, AbuBakar S. The use of the health belief model to assess predictors of intent to receive the COVID-19 vaccine and willingness to pay. Hum Vaccin Immunother. (2020) 16:2204–14. doi: 10.1080/21645515.2020.1790279

 25. Lazarus JV, Ratzen SC, Palayew A, Gostin LO, Larson HJ, Rabin K, et al. A global survey of potential acceptance of a COVID-19 vaccine. Nat Med. (2021) 27:225–8. doi: 10.1038/s41591-020-1124-9

 26. Harapan H, Wagner AL, Yufika A, Winardi W, Anwar S, Gan AK, et al. Acceptance of a COVID-19 vaccine in Southeast Asia: A cross-sectional study in Indonesia. Front Public Health. (2020) 8:381. doi: 10.3389/fpubh.2020.00381

 27. Fridman A, Gershon R, Gneezy A. COVID-19 and vaccine hesitancy: A longitudinal study. PLoS ONE. (2021) 16:e0250123. doi: 10.1371/journal.pone.0250123

 28. Indonesia Ministry of Health. Survei penerimaan vaksin COVID-19 di Indonesia (In Bahasa Indonesia). Jakarta: Indonesia Ministry of Health (2022). 

 29. Alabdulla M, Reagu SM, Al-Khal A, Elzain M, Jones RM. COVID-19 vaccine hesitancy and attitudes in Qatar: A national cross-sectional survey of a migrant-majority population. Influenza Other Respirat Virus. (2021) 15:361–70. doi: 10.1111/irv.12847

 30. Sturm L, Kasting ML, Head KJ, Hartsock JA, Zimet GD. Attitudes toward a potential SARS-CoV-2 vaccine: A survey of US adults. Ann Intern Med. (2020) 173:964–73. doi: 10.7326/M20-3569

 31. Sherman SM, Smith LE, Sim J, Amlôt R, Cutts M, Dasch H, et al. COVID-19 vaccination intention in the UK: results from the COVID-19 vaccination acceptability study (CoVAccS), a nationally representative cross-sectional survey. Hum Vaccin Immunother. (2021) 17:1612–21. doi: 10.1080/21645515.2020.1846397

 32. Sudharsanan N, Favaretti C, Hachaturyan V, Bärnighausen T, Vandormael A. Effects of side-effect risk framing strategies on COVID-19 vaccine intentions: A randomized controlled trial. Elife. (2022) 11:e78765. doi: 10.7554/eLife.78765

 33. Kricorian K, Civen R, Equils O. COVID-19 vaccine hesitancy: Misinformation and perceptions of vaccine safety. Hum Vaccin Immunother. (2022) 8:1950504. doi: 10.1080/21645515.2021.1950504

 34. Bianchi P, Stefanizzi P, Brescia N, Lattanzio S, Mertinelli A, Tafuri S. COVID-19 vaccination hesitancy in Italian healthcare workers: a systematic review and meta-analysis. Expert Rev Vaccin. (2022) 21:1289–300. doi: 10.1080/14760584.2022.2093723

 35. Pertwee E, Simas C, Larson J. An epidemic of uncertainty: Rumors, conspiracy theories, and vaccine hesitancy. Nat Med. (2022) 28:456–9. doi: 10.1038/s41591-022-01728-z

 36. Martinelli M, Veltri GA. Shared understandings of vaccine hesitancy: How perceived risk and trust in vaccination frame individuals' vaccine acceptance. PLoS ONE. (2022) 17:e0276519. doi: 10.1371/journal.pone.0276519

 37. Cadeddu C, Castagna C, Sapienza M, Lanza TE, Messina R, Chiavarini M, et al. Understanding the determinants of vaccine hesitancy and vaccine confidence among adolescents: A systematic review. Hum Vaccin Immunother. (2021) 17:4470–86. doi: 10.1080/21645515.2021.1961466

 38. Obradovich N, Guenther SM. Collective responsibility amplify mitigation behaviors. Clim Change. (2016) 137:307–19. doi: 10.1007/s10584-016-1670-9 

 39. Aw J, Seng JJB, Seah SSY, Low LL. COVID-19 vaccine hesitancy—A scoping review of literature in high-income countries. Vaccines. (2021) 9:900. doi: 10.3390/vaccines9080900

 40. Dror AA, Eisenbach N, Taiber S, Morozov NG, Mizrachi M, Zigron A, et al. Vaccine hesitancy: The next challenge in the fight against COVID-19. Eur J Epidemiol. (2020) 35:775–9. doi: 10.1007/s10654-020-00671-y

 41. Okubo R, Yoshioka T, Ohfuji S, Matsuo T, Tabuchi T. COVID-19 vaccine hesitancy and its associated factors in Japan. Vaccines. (2021) 9:662. doi: 10.3390/vaccines9060662

 42. Yanto TA, Octavius GS, Heriyanto RS, Ienawi C, Nisa H, Pasai HE. Psychological factors affecting COVID-19 vaccine acceptance in Indonesia. Egypt J Neurol Psychiatry Neurosurg. (2021) 57:8. doi: 10.1186/s41983-021-00436-8

 43. Riefky HR, Nopiyanto AMD, Nugrahani HSD, Zulkarnain RA. Growing public distrust towards the Indonesian Government for lack of response to COVID-19 outbreak. IOP Conf Ser Earth Environ Sci. (2021) 716:10–7. doi: 10.1088/1755-1315/716/1/012072 

 44. Thaker J. The persistence of vaccine hesitancy: COVID-19 vaccination intention in New Zealand. J Health Commun. (2021) 26:104–11. doi: 10.1080/10810730.2021.1899346

 45. Troiano G, Nardi A. Vaccine hesitancy in the era of COVID-19. Public Health. (2021) 194:245–51. doi: 10.1016/j.puhe.2021.02.025

 46. Chia JL, Hartanto A. Cognitive barriers to COVID-19 vaccine uptake among older adults. Front Med. (2021) 2021:2025. doi: 10.3389/fmed.2021.756275

 47. Malani PN, Solway E, Kullgren JT. Older adults' perspectives on a COVID-19 vaccine. J Am Med Assoc. (2020) 2020:1539. doi: 10.1001/jamahealthforum.2020.1539

 48. Nazli SB, Yigman F, Sevindik M, Özturan DD. Psychological factors affecting COVID-19 vaccine hesitancy. Ir J Med Sci. (2022) 191:71–80. doi: 10.1007/s11845-021-02640-0

 49. Brashier NM, Schacter DL. Aging in an era of fake news. Curr Dir Psychol Sci. (2020) 29:316–23. doi: 10.1177/0963721420915872

 50. Applewhite A, Stancampiano FF, Harris DM, Manaois A, Dimuna J, Glenn J, et al. A retrospective analysis of gender-based difference in adherence to influenza vaccination during the 2018-2019 season. J Prim Care Commun Health. (2020) 11:2150132720958532. doi: 10.1177/2150132720958532

 51. Williams L, Flowers P, McLeod J, Young D, Rollins L, Team TCP. Social patterning and stability of intention to accept a COVID-19 vaccine in Scotland: Will those most at risk accept a vaccine? Vaccines. (2021) 9:17. doi: 10.3390/vaccines9010017

 52. Reiter PL, Pennell ML, Katz ML. Acceptability of a COVID-19 vaccine among adults in the United States: How many people would get vaccinated? Vaccine. (2020) 38:6500–7. doi: 10.1016/j.vaccine.2020.08.043

 53. Pugliese-Garcia M, Heyerdahl LW, Mwamba C, Nkwemu S, Chilengi R, Demolis R, et al. Factors influencing vaccine acceptance and hesitancy in three informal settlements in Lusaka, Zambia. Vaccine. (2018) 36:5617–24. doi: 10.1016/j.vaccine.2018.07.042





OPS/images/fpubh-10-1030695-t004.jpg
Variables

Odds ratio

95% Cl

Collective importance of a COVID-19 vaccine 1.229"* 0.018 1.195 1.264
Belief that the respondent may contract COVID-19 and that the 1.049* 0.020 1.011 1.089
vaccine would work

Speed of vaccine development 1.210%* 0.024 1.165 1258
Side effects 1.199%+* 0.020 1.160 1.240
General knowledge about vaccines 0.831*** 0.033 0.768 0.899
Knowledge about childhood vaccines 0.952% 0.028 0.899 1.009
Interpersonal disrespect on the part of doctors 1.000 0012 0977 1.023
Respondents perception of doctors' respect toward them 10554 0.015 1025 1086
Negative views of vaccine developers 1.054** 0.014 1.027 1.082
Positive attitude to doctors 1.008 0.021 0.968 1.049
Negative attitude to doctors 1.025* 0.015 0.997 1.054
Positive attitude to medicine 1.033 0.025 0.986 1.082
Negative attitude to medicine 1.014 0.020 0976 1.054
Negative beliefs about self 1.004 0.011 0.982 1.026
Positive beliefs about self 0.991 0.012 0.968 1.014
Assessment of health workers 1.007 0.013 0.982 1.032
Positive experiences with public health providers 1.018 0019 0.982 1.055
Negative experiences with public health providers 1.064% 0.019 1026 1102
OCEANS coronavirus conspiracy scale 1.011%* 0.005 1.001 1.022
General coronavirus conspiracy beliefs 1.005 0.007 0.991 1018
Others disrespectful 1.006 0.015 0.977 1.035
Others react negatively 1.030 0.029 0.974 1.089
Anger reactions 1.019* 0.011 0.998 1.040
Need for chaos 1.044% 0.011 1.022 1.067
Lifestyle and economic/government liberty 1.007 0.014 0.980 1.035
Populist views 1.028** 0.014 1.000 1.056
Religious influence on health behavior 0.979 0.015 0.949 1.010
Tlness as punishment for sin 0.986 0.012 0.964 1.009

*Significant at 0.01.

" Significant at 0.05.

™ Significant at 0.001.

‘he results were adjusted to all socio-demographic factors in Table 3.
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If offered, would you take a COVI vaccine (approved for use N (%)
Definitely 1,199 (39.8%)
Probably 706 (23.4%)
T'may or I may not 558 (18.5%)
Probably not 299 (9.9%)
Definitely not 118 (3.9%)
Don’t know 134 (4.4%)
If there is a COVID-19 vaccine available:

T will want to get it as soon as possible 1,344 (44.6%)
T will take it when offered 847 (28.1%)
Tam not sure what I will do 364 (12.1%)
T will put off (delay) getting it 138 (4.6%)

T will refuse to get it 185 (6.1%)
Don’t know 136 (4.5%)

I would describe my attitude toward receiving a COVID-19 vaccine as:

Very keen 1,125 (37.3%)
Pretty positive 700 (23.2%)
Neutral 534 (17.7%)
Quite uneasy 311 (10.3%)
Against it 200 (6.6%)
Don’t know 144 (4.8%)
If a COVID-19 vaccine was available at my Puskesmas, | would:

Get it as soon as possible 1,279 (42.4%)
Get it when I have time 700 (23.2%)
Delay getting it 349 (11.6%)
Avoid getting it for as long as possible 241 (8.0%)
Never get it 243 (8.1%)
Don’t know 202 (6.7%)
If my family or friends were thinking of getting a COVID-19 vaccination, | would:

Strongly encourage them 1,233 (40.9%)
Encourage them 596 (19.8%)
Not say anything to them about it 492 (16.3%)
Ask them to delay getting the vaccination 362 (12.0%)
Suggest that they do not get the vaccination 128 (4.2%)
Don’t know 203 (6.7%)
| would describe myself as:

Eager to get the COVID-19 vaccine 1,201 (39.8%)
Willing to get the COVID-19 vaccine 843 (28.0%)
Not bothered about getting the COVID-19 vaccine 416 (13.8%)
Unwilling to get the COVID-19 vaccine 188 (6.2%)
Anti-vaccination for COVID-19 366 (12.1%)
Don’t know
Taking a COVID-19 vaccination is:

Really important 1,091 (36.2%)
Important 901 (29.9%)
Neither important nor unimportant 398 (13.2%)
Unimportant 264 (8.8%)
Really unimportant 157 (5.2%)
Don’t know 203 (6.7%)

These questions ask how you would respond if there were an approved COVID-19 vaccine from the Indonesian government.
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Age 1,015 0.005 1.005 1.025
Female 1.360** 0.098 1.181 1.567
Education level

Elementary and lower (ref.)

Junior secondary 0.620 0.207 0.322 1.194
High school 0.557* 0.185 0.290 1.069
College 0.432** 0.141 0.227 0.819
Marital status

Single (ref.)

Married 0.559** 0.067 0.442 0.708
Divorced 0.798 0.206 0.481 1.324
Widowed 1.092 0.355 0.578 2.065
Working status

Job not affected by the pandemic (ref.)

Job affected by the pandemic 0.878* 0.064 0.761 1.014
Employed (ref.)

Unemployed 1.208 0.192 0.886 1.649
Type of family

Joint family (ref)

Nuclear family 1.059 0.109 0.865 1.296
Household income

IDR <1 million (ref.)

IDR 1-3 million 1.904*** 0.151 1.630 2224
IDR 3-5 million 2.480"* 0.386 1.828 3.366
IDR >5 million 3.6874% 0.756 2.467 5.509
Religious belief

Muslim (ref.)

Non-Muslim 0.463* 0.197 0.201 1.066
Residency

Rural (ref.)

Urban 1152 0.103 0.967 1.372

*Significant at 0.01.
* Significant at 0.05.
*** Significant at 0.001.
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Upper
Age 3239 952 0.99 0.99 1.00
Female 49% 113% 1.00 129
Education level
Elementary or less 2% Ref.
Junior secondary 16% 0.63 035 1.11
High school 18% 0.67 0.38 117
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Marital status
Single 25% Ref.
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Widowed 2% 145 0.86 244
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