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Background: Vaccination has been recognized as a vital step for containing the COVID-19 outbreak. To ensure the success of immunization efforts as a public health containment measure, a high level of public vaccination compliance is essential. Targeted educational programs can be utilized to improve attitudes toward vaccination and improve the public's uptake of protective measures.

Methods: In this cross-sectional study, we aimed to evaluate the impact of a concise educational program on perceived knowledge regarding the COVID-19 vaccine, vaccine importance and trust, protection and fear from COVID-19, trust in authorities, as well as individual resilience.

Results: The study evaluated 503 participants that completed the questionnaire before and after viewing a concise video tutorial on vaccination. Following the educational program, scores of five variables increased significantly compared to their pre-viewing level: knowledge, personal resilience, trust in authorities, vaccine importance, as well as perceived protection. Those that were vaccinated and/or intend to be vaccinated (N = 394) report higher levels of knowledge, trust in authorities, vaccine importance, vaccine trust, and fear of being infected as compared to those that are unwilling to get vaccinated. Positive significant correlations were found between resilience and trust in authorities (r = 0.169, p < 0.001), vaccine importance (r = 0.098, p = 0.028), and feeling protected (r = 0.310, p < 0.001). Trust in authorities was positively correlated with vaccine importance (r = 0.589, p < 0.001) and vaccine trust (r = 0.177, p < 0.001). Vaccine importance was positively correlated with vaccine trust (r = 0.149, p = 0.001), but not correlated with knowledge score.

Conclusion: The findings of the study demonstrate the benefits of educational programs on improving attitudes toward vaccination acceptability. Incorporation of such concise educational programs by authorities may improve uptake of COVID-19 vaccination and help overcome public vaccine hesitancy. We recommend that such a concise and easily implementable educational program be incorporated as a response component to the current and future outbreaks.
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INTRODUCTION

From its onset in December 2019, the COVID-19 outbreak has resulted in widespread disturbances in health, economic, societal, and political systems worldwide, and has posed unprecedented challenges including massive morbidity and mortality rates (1, 2). As of August 1, 2021, the pandemic has impacted 192 countries and regions, with over 198 million laboratory confirmed cases and over 4.2 million global deaths (3). Given the urgency of the outbreak, the international community quickly mobilized ways to accelerate the research and development of a viable vaccine (4). The World Health Organization emphasized that vaccination would be the most effective way to contain the outbreak and evolve from a state of crisis to a state of normalcy (5). To ensure the success of immunization efforts as a public health containment measure, a high level of public vaccination compliance and acceptance is essential. The goal is to reach a state described as the “herd immunity” phenomenon, which would not only provide direct immunity to those who were vaccinated but also extend toward curtailing infection among individuals who have not received a vaccination (6). Previous investigations on the subject indicate that vaccine availability does not often translate to the uptake of vaccination, but rather researchers have identified inconsistency and variability with regard to vaccination cooperation among general population members (7, 8).

As reported during the 2009 H1N1 pandemic, the acceptance of a novel vaccine showed unsatisfying results, as public willingness of inoculation ranged from 17 to 67% across Europe, America and Australia (9–11). Of note, while this vaccine was developed ad-hoc for pandemic containment purposes, Influenza is not considered a novel disease by the public. Nevertheless, convincing the public to accept the vaccine proved difficult and many vials purchased were discarded without being used during the H1N1 pandemic.

Vaccine skepticism or vaccine hesitancy continues to be a major hurdle for overall population inoculation during the COVID-19 outbreak (12, 13). Without such considerations, high rates of non-compliance will undermine the possible benefits of herd immunity during the COVID-19 pandemic (6). Lessons from previous infectious disease pandemics, indicate that motivators and obstacles to inoculation compliance are manyfold for a novel vaccine. In the United States, the findings from the H1N1 influenza (or Swine flu) pandemic by Quinn et al. (13) indicate that improved acceptance of a vaccine is impacted by previous history of accepting the seasonal influenza vaccine and reduced concern about the safety of the vaccine (13). Correspondingly, findings by Seale et al. (14) conclude that improved intention to be vaccinated is associated with a higher perceived risk of developing the H1N1 influenza and an increased perceived severity of the pandemic (14). Furthermore, the researchers conclude that individuals were motivated to uptake vaccination, dependent on the personal protection they felt the vaccination would provide them or the perceived efficacy of the vaccine; fear of side effects and safety concerns were associated with a weakened intention to be vaccinated (14). Wariness toward the safety of the vaccine stems to a large extent from the speed of its development (12). Dror et al. (12) indicate that the greatest concern with regard to the COVID-19 vaccine, for both medical personnel and the general public, are fears of the vaccine's safety. These concerns result from the accelerated vaccine development, with the primary safety considerations noted are quality control, potential side effects, and associated COVID-19 illness (12).

Several studies during the H1N1 pandemic among healthcare workers established that social influences were also at play in the acquiescence or apprehension toward vaccination. If it was perceived that others (such as family, friends, and colleagues) want you to be vaccinated or have already been vaccinated themselves, this was positively associated with the intention to be vaccinated (15, 16). It was also presented that the source of information plays an important role in shaping the knowledge and motivating vaccination compliance. Higher levels of knowledge are associated with enhanced vaccination uptake (17). Individuals who obtained information about the vaccination from their healthcare provider or public health department were found to have an improved uptake of vaccination (18). Conversely, a study in Turkey found that those that accessed information from non-official sources (such as emails or mass media sources) were less likely to have been vaccinated (19). Lastly, an additional element that has been identified to impact the decision-making process for uptake of control measures is perceived individual resilience, which has been associated with increased education and perceived knowledge (20).

Thus, it is essential to identify measures that can positively impact on vaccine uptake, so as to enhance the capacity to contain pandemics. In this study, we evaluate the effect of a concise educational program on perceived knowledge regarding the COVID-19 vaccine, perceived vaccine importance and trust, perceived protection and fear from COVID-19, perceived trust in authorities, and lastly, individual resilience. We focus our analysis specifically on the state of Israel. Short educational programs have already been successfully shown to provide an easily implementable and effective way to educate and empower the public concerning understanding of emerging risks (20). The present study strived to identify whether such measures may also contribute to improve uptake of compliance to vital protective measures, such as novel vaccinations. A substantial proportion of the global population is apprehensive concerning such measures and does not comply with the call to be vaccinated. As vaccinations are an important component of containing the pandemic, this study may have an important contribution to the utilization of steps designated to elevate such a compliance.



METHODS


Study Design

An interventional study was conducted in January 2021, in the midst of the COVID-19 outbreak, at the initial phase of vaccinating the population against the virus. The study was based on subjecting a representative sample of the Israeli population to a short informative video tutorial that focused on assorted elements regarding the COVID-19 vaccination.

The research assessed attitudes toward the vaccine before and immediately after watching a concise (6 min) video-film, by responding to the same questionnaire at both times.

The responses were collected by the iPanel agency, that is the biggest internet panel company in Israel, that comprises of more than 100,000 respondents from the diverse demographic and geographical groups (http://www.ipanel.co.il). Since 2006, this company provides an operational platform for a wide variety of information collection services that maintains the strict standards of the European Society for Opinion and Marketing Research (ESOMAR). In line with the official data issued by the Israeli Central Bureau of Statistics, and to ensure an appropriate representation of the Israeli's population concerning age, gender, religiosity, place of residence and additional demographics, the sample population was defined, utilizing stratified sampling technique. The use of internet panels has greatly expanded in the past decade, after their validity has been shown broadly (21).



Intervention

Based on interventional mapping (IM), the short educational program was based on a short 6 min video tutorial that was prepared following the development of the COVID-19 vaccine. The target population was defined as Israeli adults, as they were authorized to receive the vaccine. The tutorial aimed to influence and boost their knowledge and understanding of the COVID-19 vaccine. The video was specifically directed to relay vital information to the public concerning the characteristics of the COVID-19 vaccine, its development, its potential side-effects, conspiracy correction about the vaccine, and respective health guidelines and recommendations. The making of the educational tool was done by an expert team, proficient in the development of training programs. The information in the short tutorial was presented by a male paramedic while dressed in the official uniform of the National Israeli Emergency Medical Services (Magen David Adom, MDA). MDA is considered a highly prestigious foundation, that is highly trusted by most sectors of the Israeli public (22). Routinely, MDA is the Israeli pre-hospital organization serving a population of 9 million. During the pandemic, it was heavily employed in the fight against the COVID-19 outbreak- among its work during this time was the distribution of concise educational materials via social media to promote the vaccination campaign process (23).

The framework of the conducted research included a literature review → the design of the short educational video tutorial → distribution of the assessment tool, that was filled for the first time by the sample of the internet panel → watching the short video tutorial → and lastly, the second filling of the assessment tool.

Such a framework was formerly used by the researchers of the present study in another study that examined the impact of a brief educational intervention on the knowledge, perceived knowledge, safety and resilience of the Israeli public during COVID-19 crisis (20). The two studies, though conducted via the same internet panel provider and focusing on the same target population (the Israeli society), included two different, independent samples of respondents.



Participants

The sample size was computed based on OpenEpi (https://www.openepi.com/SampleSize), requiring 385 participants. A representative sample of 503 respondents participated in all three phases of the study (before and after watching the film), after submitting their informed consent. The study was approved by the Ethics Committee of the Tel Aviv University (# 0002588-1 from January 6, 2021). All the responses were accumulated anonymously, without any identifiable information collected.



The Study Tool

The questionnaire included a short introduction, which specified background information, the goals of the study, its methodology, the ability to stop participation at any time, and the strict adherence to anonymity and confidentiality.

The questionnaire consisted of 10 parts, based on measures that were developed explicitly for this study, with the exception of individual resilience, which was based on a previously validated tool by Connor and Davidson [Connor-Davidson Resilience Scale (CD-RISC)]. Content validity of the questionnaire was achieved through its examination by six content experts and its pilot testing with participation of 20 individuals, prior to the dissemination stage. The components of the questionnaire consisted of the following: (1) perceived knowledge assessed by three items encompassing characteristics of COVID-19, signs and symptoms after vaccination, proficiency of guidelines, and confidence in one's knowledge. The items were rated by a 5-point Likert scale, scaling from 1 = completely disagree to 5 = completely agree. Cronbach's Alpha for the perceived knowledge index was α = 0.654 and α = 0.692 for pre-post educational program, respectively; (2) perceived personal resilience portraying individual feelings of ability and strength in adaptation and recovery from illness, measured by two items ranked by a 5 point Likert scale, ranging from 1 = completely disagree, to 5 = completely agree (24); (3) perceived coronavirus fear assessed by two items; the items were ranked by a 5 point Likert scale, ranging from 1 = completely disagree, to 5 = completely agree; (4) impact of exposure to information published by sources (national ambulance service, local authority, media, social media, ministry of health, coronavirus ambassadors, family and friends, other) about the corona virus on willingness to be vaccinated; measured by a scale ranging from 1 = did not influence at all, to 5 = very influenced or “I have not been exposed to such information”; (5) perception of importance of vaccine assessed by two items, encompassing reasons attributed to preserving the health of family or loved ones, or because family members intend to get vaccinated, on a 5 point Likert scale, ranging from 1 = completely disagree, to 5 = completely agree; (6) trust in information published by authorities concerning the effectiveness and safety of the corona vaccine measured by one item, on a 5 point Likert scale, ranging from 1 = completely disagree, to 5 = completely agree; (7) perceived individual fear of vaccination measured by one item; a 5 point Likert scale, ranging from 1 = completely disagree, to 5 = completely agree; (8) vaccination status measured by one multiple choice item (Already vaccinated or intend to be vaccinated vs. have no intention to be vaccinated); (9) individual intention to be vaccinated measured by one item on a 5 point Likert scale, ranging from 1 = completely disagree, to 5 = completely agree; (10) demographics, assessed by 10 items including gender, age, place of residence, marital status, number of children, number of dependents, education, religion, degree of religiosity, and level of income.



Statistical Analysis

The participants' demographic characteristics were presented by descriptive statistics (frequency, mean, and standard deviation). Respondents that were vaccinated or intend to be vaccinated were calculated as one group (hereto referred as vaccinated) vs. those who have no intention to be vaccinated. The differences, percentage of change (T2 – T1)/T1 × 100% and the effect sizes of the differences between T1 (prior to the watching the video-tutorial) and T2 (after watching the video-tutorial) were examined by the Paired samples t-test. The relationships between knowledge score, resilience, trust in authorities, and personal resilience for COVID-19 vaccination at T1 were analyzed based on Pearson correlation tests The differences in attitudes between the vaccination statuses (vaccinated or not vaccinated) at T1 were analyzed using the independent sample t-test. Statistical analyses were conducted using SPSS software version 25. P-values lower than 0.05 were considered to be statistically significant.




RESULTS

The study evaluated 503 participants (presented in Table 1) that completed the questionnaire before and after viewing a concise video tutorial on vaccination. The study group was 50.1% male, with a mean age of 43.81 (± 15.84 SD), ranging from 19 to 85 years. Approximately 45% of the participants characterized themselves as secular, while 22% reported being religious or ultra-religious. These classifications are similar to the overall Israeli population. Most (72%) have over 12 years of education (vocational or academic degree), 45% earn less than the average income while 22% earn above it, and half (56%) of the participants identified themselves as being in a relationship and having children.


Table 1. Characteristics of study population (N = 503).
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As presented in Table 2, following the educational program, scores of five variables that were examined in the study increased significantly after viewing the COVID-19 vaccination video, compared to their previous (pre-viewing) level: knowledge (p < 0.001), personal resilience (p < 0.001), trust in authorities (p = 0.002), vaccine importance (p = 0.002), as well as perceived protection (p < 0.001). The most substantial change was in perceived protection, presenting an effect size of 0.15, and an increase of 6.2% (from 2.75 to 2.92). Knowledge and resilience also increased by 2.4 and 2.5% respectfully, with both an effect size of 0.11.


Table 2. Average scores before and after viewing the vaccination video.
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Differences in attitudes between the varied vaccination statuses at T1 are presented in Table 3. Those that were vaccinated and/or intend to be vaccinated (N = 394) report higher levels of knowledge, trust in authorities, vaccine importance, vaccine trust, and fear of being infected as compared to those that are unwilling to get vaccinated. The most substantial attitude difference between those that were or are scheduled to be vaccinated and those that are not, is concerning the vaccine importance with an effect size of 1.41. Knowledge and trust in authorities also indicated substantial disparities in attitudes between the groups, with effect sizes of 1.07 and 1.04 respectfully.


Table 3. Differences in attitudes between those vaccinated/scheduled to be vaccinated vs. not vaccinated (T1).
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Before the educational program, a significant positive correlation was found between perceived knowledge and personal resilience (r = 0.241, p < 0.001), trust in authorities (r = 0.468, p < 0.001), vaccine importance (r = 0.606, p < 0.001), vaccine trust (r = 0.106, p < 0.017) and feeling protected (r = 0.189, p < 0.001). Positive significant correlations were found between resilience and trust in authorities (r = 0.169, p < 0.001), vaccine importance (r = 0.098, p = 0.028), and feeling protected (r = 0.310, p < 0.001). Trust in authorities was positively correlated with vaccine importance (r = 0.589, p < 0.001) and vaccine trust (r = 0.177, p < 0.001). Lastly, vaccine importance was positively correlated with vaccine trust (r = 0.149, p = 0.001), but not correlated with knowledge score. The correlations are presented in Table 4.


Table 4. Pearson correlation between attitudes at T1.
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The results indicate a positive significant correlation between age and knowledge (r = 0.334, p < 0.001), trust in authorities (r = 0.189, p < 0.001) and vaccine importance (r = 0.343, p < 0.001). Regarding gender, males compared to females reported a higher level of knowledge (3.85 vs. 3.61 p = 0.001), resilience (3.73 vs. 3.44 p < 0.001), vaccine importance (3.88 vs. 3.50 p < 0.001) and feeling protected (2.95 vs. 2.55 p < 0.001). Accordingly, they reported lower levels of feeling concerned (3.38 vs. 3.75 p < 0.001). Participants with higher levels of income reported higher levels of resilience compared to those with medium and lower levels (3.77 vs. 3.59 and 3.52, respectively p = 0.035). The same trend was seen for vaccine importance (4.04 vs. 3.65 and 3.60 p = 0.001). Significant differences were observed among lower and higher levels of income, both for level of resilience and for vaccine importance.



DISCUSSION

Widespread uptake of COVID-19 vaccines worldwide is a crucial step for moving forward from the state of crisis resulting from the current COVID-19 pandemic (5). As the success of immunization programs relies highly on extensive public vaccination acceptance, it is critical to develop and identify educational programs which may impact productively on vaccine uptake, in order to enhance the capacity to contain pandemics such as the current outbreak (6). Herein, we evaluate the impact of a concise educational problem on perceived knowledge regarding the COVID-19 vaccine, perceived vaccine importance and trust, perceived protection and fear from COVID-19, individual resilience, and lastly, perceived trust in authorities.

The findings of this study demonstrate a significant overall increase in five (perceived knowledge, individual resilience, perceived trust in authorities, perceived vaccine importance, and feeling protected) examined variables immediately following the educational program, to varying degrees of effect sizes. The findings of this study are in line with previous research involving educational programs in which short videos have been shown to be an effective method for improving knowledge, attitudes, and health behavior (20, 25–27). Goodman et al. found that video education positively improved health beliefs about vaccination against influenza (26), while Drokow et al. (27) indicated that video education is influential in improving actual uptake of HPV vaccines (27).

The study also identified that there are substantial differences in perceived levels of knowledge, trust in the authorities, vaccine importance and trust, and fear of being infected amongst those who are vaccinated (or intend to be vaccinated) and those that do not intend to get vaccinated. These differences are in line with previous findings which determined that higher levels of knowledge (28, 29), trust (30–32), and fear of infection (29, 33, 34) are important determinants for vaccine uptake.

The study identified several positive associations between examined variables which coincide with the findings above. Particularly important are the findings which present the significant relationships between trust in authorities, perceived knowledge about the vaccine and personal resilience with deemed vaccine importance. The positive associations that were found in the study are of utmost importance, as they provide targetable factors which may impact on the uptake of protective behavior. In order to shape compliance to preventive behavior such as vaccination, authorities ought to consider making use of health communication strategies within the context of short interventional tools (such as the one utilized in this study) which aim to improve knowledge of the public regarding the vaccine, personal resilience, trust as well as convey that the war against COVID-19 is not yet over which may affect the perceived fear of the public toward infection. The outcomes of this research exhibit a cost-effective and quickly implementable research intervention design, which allows for the proactive and speedy dissemination of directed and tailorable material to meet particular objectives during emergencies and crisis.

Additional results of this study expose several demographic factors that are associated with the evaluated variables. For example, males and those with higher levels of income reported higher levels of vaccine importance. These findings support conclusions from previous investigations regarding gender and socio-economic differences in the determinants of willingness to get the COVID-19 vaccine (35–38). While women tend to be more proactive in preventive behaviors, in the context of uptake of vaccination they are often less willing than men and this may be attributed to evidence that women are more cautious about risks and take longer to make decisions (39). Given the novelty of the vaccine, this may be a contributing factor to such caution (12). Similarly, as expected regarding socio-economic status, immunization rates are often higher among those who are wealthier and more educated (40). These findings provide valuable insights into identifying various target groups in need of educational programs regarding COVID-19 vaccination, such as among women. In order to improve the uptake of vaccinations, the facilitation of targeted supplementary education to this demographic group may contribute to improved levels of compliance.

Given that vaccine hesitancy in the context of the COVID-19 pandemic remains a hurdle (12, 13), the findings of the study provide valuable concise training programs which can be utilized to promote behavioral change among public health officials.

Limitations of this work are that it assesses attitudes toward vaccination cross-sectionally when the vaccination rollout campaigns began, even though it is possible that sentiments may adjust as more individuals are inoculated and additional studies are conducted which evaluate the efficacy and safety of such vaccines. In the future, this can be attended to by conducting the study longitudinally. Nonetheless, as understanding the sentiment of the population toward vaccination is vital during the initial stages of the vaccine campaign, there is great value in understanding the public's attitudes. Another limitation is that this study was conducted via the internet in order to ensure quick response collection. While this response methodology allowed for a quick collection of data and ensured a representative sample of the Israeli adult population, the conclusions must be limited to individuals who have high computing skills and access to an internet source. A further limitation is that the assessment of change was conducted directly after the respondents watched the video tutorial; it is vital that the continued effect over time is assessed in future studies. As is the case in all research based on questionnaires, social desirability bias cannot be fully dismissed, including concerning declaration of levels of trust. Nonetheless, as the study was conducted through an internet panel, iPanel that is entirely independent and unconnected to any response entity, the discussed above potential bias is most probably better controlled. Lastly, as this study was conducted in the Hebrew language, members of the Israeli society who are not fluent in the language were excluded from participating. Nevertheless, our findings have valuable implications as we show that an inexpensive and convenient short training programs can be an effective means for improving attitudes toward vaccination and utilized to overcome the vaccine hesitancy hurdles in the COVID-19 context and future such outbreaks. Conducted future research should assess the long-term impacts of such educational programs (such as the one conducted) on actual uptake of protective behavioral practices among study participants.
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