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Objective: This study examined the willingness to get vaccinated and the factors influencing this attitude in extreme settings—in the Czech Republic (at the time of the survey, the third-worst affected country in the world).
Methods: We used national data from the general adult Czech population (N = 1,401) and measured attitudes towards vaccination, sociodemographic characteristics, government trust, knowledge about COVID-19 vaccines, personal characteristics, depression and anxiety.
Results: Respondents who were more likely to refuse the vaccine were: female, younger, living without a partner, self-employed or unemployed, living in a town, believers outside the church, and did not trust the government, obtained information about the vaccine from social media, were extroverts and depressed. Conversely, respondents who were less likely to refuse the vaccine were: pensioners, people with higher education, respondents with better real knowledge about the COVID-19 vaccines, those who obtained information about the vaccine from an expert and those who had higher scores in neuroticism.
Conclusion: This study thus offers a deeper understanding of the factors that might influence vaccine intention and subsequently the course of the COVID-19 pandemic.
Keywords: COVID-19, vaccination, knowledge, government trust, vaccine refusal, personal characteristic
INTRODUCTION
Since December 2019, when Wuhan, China, became the centre of an outbreak of the disease COVID-19 (1), which subsequently spread around the world, the most interest has been focused on developing effective treatments of COVID-19 or developing safe and effective vaccines that are essential for the effective management of the pandemic (2).
In April 2021 (the time of our study), four vaccines had undergone phase 3 of a clinical trial; their efficacy had been proved and they were authorised for use in the European Union by the European Medicines Agency (EMA) (3). However, the mere presence of approved vaccines is not sufficient. So-called herd immunity is also needed to get the pandemic successfully under control. Based on the currently available epidemiological data, for a vaccine with a declared 90%–95% efficacy, the required herd immunity level would be 63%–76% (4, 5). To reach this limit, widespread vaccine acceptance and a willingness to be vaccinated are needed. However, studies on COVID-19 vaccination acceptance suggest that low vaccination rates have remained an issue of concern, while vaccine hesitancy and refusal are increasing (6, 7). In general, low willingness to get vaccinated is a growing problem, as also acknowledged by the WHO, which in 2019 (prior to the COVID-19 pandemic) labelled vaccine hesitancy among the top 10 threats to global health (8). Thus, there is a need to investigate what influences the willingness to be vaccinated. In the future, another situations similar to the current pandemic may arise and the willingness to be vaccinated may be essential in dealing with them.
Studies on COVID-19 vaccination hesitancy or refusal have shown that the common reason for COVID-19 hesitation or rejection is the fear of vaccine safety (9, 10) or its side effects, the belief that vaccines are not necessary (10), are effective (9–11), perceived unknown/short duration of immunity (11), or refusal of the vaccination generally (10). However, many factors can affect vaccination attitudes and can be complicated by the multifaceted nature of this phenomenon. Factors influencing the hesitation in accepting the vaccination could include cultural, sociodemographic, political, cognitive, psychological and spiritual factors (12–16). Thus, analysis of such factors in connection with COVID-19 vaccination is needed for guiding interventional measures for minimising the group of people refusing COVID-19 vaccines.
In connection with COVID-19 vaccination, research has shown that hesitation/refusing is associated, for example, with female gender, younger age, lower education (11, 17–20), living in a partnership (19), rural housing (11, 20), lower household income (11, 18–20), better health condition (17, 21), spirituality (22), religiosity (23, 24), belief in conspiracy theories (19, 25, 26) and poorer knowledge about COVID-19 (27). But to the best of our knowledge, this is one of the first studies that assesses the relationship between knowledge about COVID-19 vaccines with a tendency to refuse a COVID-19 vaccine, and in this relationship to compare the declared knowledge against the real knowledge.
Moreover, in April 2021 (the survey time), the Czech Republic (CZ) was the most affected country in Europe in terms of the number of positive cases per million inhabitants and the third-worst affected country in the world (28). CZ is also a country where vaccination is free for all, so there are no financial barriers affecting the willingness to be vaccinated. Therefore, it represents an interesting research area for examining the willingness to get vaccinated and the factors influencing this attitude. Thus, this study aims: 1) to examine the prevalence of people willing/refusing a COVID-19 vaccine in CZ and 2) to determine which of the assessed factors (sociodemographic, government trust, knowledge about COVID-19 vaccines, personal characteristics, anxiety, or depression) are related to the unwillingness to get vaccinated in such an “extreme” environment.
METHODS
Participants and Procedure
For this study, we used data from an anonymous self-reported online survey gathered in CZ during the COVID-19 vaccination campaign in April 2021, when the current vaccination rate was around 10% (29). Based on power analysis and standard data collection practices in the Czech Republic, the minimum sample size was set at 1,000 respondents. To ensure a given number of quality respondent (high quality data), and given that the questionnaire was part of a larger survey covering also other topics, the aim was to collect data from 1,600 respondents. To achieve a balanced sample close to the adult Czech representative sample regarding gender and age, a professional was hired to collect the data. The final sample provided by the agency was 1,662 participants. However, 91 participants did not finish the survey (participants could only proceed to the next question after completing the current one), and thus only 1,571 participants remained. Subsequently, to ensure the high quality of the data, we identified and excluded respondents with 1) a unified pattern of responses and/or 2) extremely short time filling in the survey and/or 3) responding inconsistently to two control sets of questions regarding years, weight and height.
At the beginning of the survey, participants were made familiar with the aim and content of the survey, their rights and the handling of the data, and they had to explicitly express their agreement with each of the key points of the informed consent. Respondents also had to declare their willingness to participate in the survey by clicking on an appropriate button. Participation in the survey was entirely voluntary, and respondents could leave the survey at any time without giving a reason. A compensation for the study participation was secured by the professional agency according to their internal rules. Before the main study, a pilot study was realized among volunteers at home university. The study design was approved by the Ethics Committee.
Measures
COVID-19 vaccination intentions were measured by the question: “Will you be or have you already been vaccinated with a currently available COVID-19 vaccine?” with possible answers: 1) “No,” 2) “I do not know yet,” and 3) “Yes.” For the purposes of further analysis, the responses were dichotomised; “no” was classified as vaccine refusal, and the response “I do not know yet” and “yes” formed the second group.
Declared knowledge was assessed by the question: “To what extent do you understand the principle of operation of COVID-19 vaccines?” Participants answered on a five-point scale ranging from “Not at all” (1; corresponding to no knowledge) to “Completely” (5; corresponding to excellent knowledge).
Real knowledge was measured by a knowledge test consisting of five questions about the COVID-19 vaccines. The questions were created based on well-known and publicly available information on the website of the State Institute for Drug Control (30). For example, one of the questions was: “RNA from the vaccine:” with possible answer 1) “remains in the body for a long time and still activates the production of B-lymphocytes needed for long-term immunity of the organism”; 2) “is decomposed shortly after vaccination”; and 3) “I do not know.” There was a possibility to answer “I do not know” for each question. One point was awarded to the respondent for each correct answer, and the incorrect answer or the answer “I do not know” was given 0 points. For the analysis, we used the total score (from all questions) as a continuous variable. A higher score corresponded to better knowledge.
Source of Information
A 10-item measure (a list of ten different possible sources of information) was used, introduced by the question: “Where do you get information about COVID-19 vaccines, from which you then decide whether to get vaccinated?” The sources are listed in Table 3.
Verification of sources was assessed by a question: “Do you verify the sources of information regarding vaccination?” with possible answers: 1) “always,” 2) “mostly yes,” 3) “rather not,” 4) “never.” Consequently, when the respondent marked “always” 1) or “mostly yes” 2), the respondent was classified as verifying.
Religiosity was assessed using the following question: “At present, would you call yourself a believer?” Possible answers were: 1) “Yes, I am a member of a church or religious society” (coded as “believer”); 2) “Yes, but I am not a member of a church or religious society” (coded as “believer outside the church”); 3) “No” (coded as “non-believer”); 4) “No, I am a convinced atheist” (coded as “atheist”).
Government trust and the trust that the government is managing the pandemic were measured by the question: “Do you currently have confidence in the government?” and “Do you feel that the government manages the current situation?” with possible answers 1) “definitely not”; 2) “rather not”; 3) “neither not, nor yes”; 4) “rather yes”; 5) “yes.” Subsequently, participants who answered “definitely not” and “rather not” (answers 1 and 2) were considered as “distrust” or “is not managing the pandemic,” respectively, and participants who answered with answers 3 to 5 as “trust or do not know” and “is managing the pandemic or do not know,” respectively.
Personal characteristics were measured using the Big Five Inventory (BFI), a self-reported questionnaire that assesses five personality domains, namely, openness, conscientiousness, extraversion, agreeableness, and neuroticism. Each item is evaluated on a five-point Likert scale ranging from “strongly disagree” (1) to “strongly agree” (5) (31). A 44-item version of the scale validated for the Czech environment (32) was used in the present study. Higher scores within the domains correspond with a greater propensity for the personality trait being measured. For the analysis, we used the total score of each domain as a continuous variable. Cronbach’s alpha was 0.82 for openness, 0.81 for conscientiousness, 0.83 for extraversion, 0.72 for agreeableness, and 0.86 for neuroticism.
Anxiety was measured using the abbreviated version of the Overall Anxiety Severity and Impairment Scale (OASIS), a short 5-item self-report tool (33) validated for the Czech environment (34). Its items measure the frequency and severity of anxiety symptoms. Respondents have to choose one of five responses that best illustrated their experience over the past week. The responses scale ranging from “Never” (0) to “Constantly/Extreme/All the Time” (4). For further analysis, we used the total score, which ranges from 0 to 20, as a continuous variable. A higher score suggested a higher level of anxiety. Cronbach’s alpha was 0.91 in our sample.
Depression was assessed using the Overall Depression Severity and Impairment Scale (ODSIS), a short 5-item self-report measure (35) validated for the Czech environment (34). The ODSIS is a tool used to assess the severity and frequency of depressive symptoms. The respondents answered, and responses were interpreted the same way as in the case of the OASIS. Cronbach’s alpha was 0.94 in our sample.
Statistical Analyses
First, we performed descriptive analyses of the study sample. We then evaluated the attitudes towards COVID-19 vaccination. In the next step, the normality of the data was verified using the Shapiro-Wilk test. Because of the non-normal distribution of data, we assessed the associations between the COVID-19 vaccination refusal and sociodemographic variables (e.g., age, gender, economic status, faith) using separate-univariate binary logistic regression models, both crude and adjusted for gender, age and education. Using the binary logistic regression model avoids the normality assumption and offers an easier interpretation of the results. In the same way, we assessed the relation of COVID-19 vaccination refusal with government trust, declared and real knowledge of the COVID-19 vaccines, source of information about the COVID-19 vaccines, verification of information and personal characteristics. All analyses were performed using the statistical software package IBM SPSS version 25 (IBM Corp, New York, United States).
RESULTS
The sociodemographic characteristics of the sample are presented in Table 1. The final sample consisted of 1,401 participants (mean age = 50.46; SD = 15.73; 55.7% male). Most of the respondents (58.9%) reported COVID-19 vaccine acceptance. Further, 19.2% of respondent trusted the government, 16.3% were undecided and 20.9% of respondent trusted that government is managing the pandemic and 16.8% did not know.
TABLE 1 | Description of the study sample (Czech Republic, 2021).
[image: Table 1]Regarding the personal characteristics, the respondents achieved the following mean scores: openness 32.96 (SD = 5.79), conscientiousness 31.25 (SD = 4.91), extraversion 24.29 (SD = 5.09), agreeableness 31.46 (SD = 4.48), neuroticism 22.67 (SD = 5.87), OASIS 9.35 (SD = 4.18), ODSIS 8.69 (SD = 4.33). Regarding the knowledge the mean value of the declared knowledge was 3.36 (SD = 1.12), which corresponds roughly to intermediate knowledge. The mean value of the real knowledge was 1.02 (SD = 1.24), which means that, on average, respondents answered only one question correctly. So the real knowledge was much lower than the declared knowledge.
Table 2 shows the associations of selected factors COVID-19 vaccination refusal. A significantly higher tendency toward vaccination refusal was observed among women, people living without a partner, self-employed people (adjusted model), unemployed people (adjusted model), respondents living in a town, believers outside the church and also respondents who did not trust the government or those who thought that government was not managing the pandemic.
TABLE 2 | Association of sociodemographic characteristics, religiosity and government trust with COVID-19 vaccine refusal: results of binary logistic regression, crude and adjusted for age, gender and education level, leading to odds ratios with 95% confidence intervals (Czech Republic, 2021).
[image: Table 2]In contrast, a lower tendency to vaccination refusal was significantly associated with age, with a 3% decrease in the odds ratio (p ˂ 0.001) for each year. Also, disabled/old pensioners (crude model) and respondents with a higher education (crude model) were less likely to refuse vaccination.
Table 3 shows the associations of COVID-19 vaccine refusal with COVID-19 knowledge, information source and information verification. Respondents’ declared knowledge (crude and adjusted models) and their real knowledge (crude models) about the COVID-19 vaccines were associated with a decreased tendency towards vaccination refusal, with associations ranging from OR = 0.79 (p˂0.001) for declared knowledge to OR = 0.87 (p˂0.05) for real knowledge (crude models). Regarding the source of information, in the crude model on real knowledge, respondents who obtained information about vaccination from experts (doctor or other experts) were 25% less likely to refuse a COVID-19 vaccine, and on declared knowledge, respondents who obtained information about vaccination from social sources (e.g., friends, social media or e-mail) were 1.45-times more likely to refuse a COVID-19 vaccine (p ˂ 0.05). Verification of information did not significantly affect the willingness to be vaccinated.
TABLE 3 | Association of declared and real knowledge, source of information and verification of information sources with refusal of COVID-19 vaccination: results of binary logistic regression crude and adjusted for age, gender and education level, leading to odds ratios with 95% confidence intervals (Czech Republic, 2021).
[image: Table 3]Table 4 shows associations of COVID-19 vaccine refusal with personal characteristics, anxiety and depression. Regarding personal characteristics, an increased extroversion score was significantly associated with a higher probability of COVID-19 vaccine refusal, with a 17% (crude) or 16% (adjusted) increase in the odds ratios (p ˂ 0.05) for each point of the extroversion score. Furthermore, a higher level of neuroticism was related to a lower chance of refusing vaccination, with a 17% decrease in the odds ratios (p ˂ 0.01, adjusted). Moreover, the table reveals that respondents’ higher level of depression was connected with a higher tendency to refuse the vaccination. Other associations were not significant.
TABLE 4 | Association of personal characteristics (standardised to z-scores) with attitudes towards refusing COVID-19 vaccination: results of binary logistic regression, crude and adjusted for age, gender and education level, leading to odds ratios with 95% confidence intervals (Czech Republic, 2021).
[image: Table 4]DISCUSSION
This study aimed to examine the prevalence of people accepting/refusing a COVID-19 vaccine and to determine which factors affect the unwillingness to get vaccinated in the Czech Republic, one of the countries most affected by COVID-19 infection in the world (28). The results showed that only 59% of respondents were willing to get vaccinated. Respondents who were more likely to reject the vaccine were: female, younger, living without a partner, self-employed and unemployed, living in a town, believers outside a church, and who did not trust the government or did not trust that the government is managing the pandemic, who obtained information about the vaccine from social media, were extroverts and those who felt depressed. In contrast, respondents who were less likely to refuse the vaccine were: disabled or old-age pensioners, people with higher education, respondents with better knowledge of the COVID-19 vaccines, who obtained information about vaccines from experts and who had higher scores in neuroticism.
We found that 58.9% of respondents reported COVID-19 vaccine acceptance, 18.7% vaccine refusal and 22.4% hesitancy. The worldwide willingness to be vaccinated was estimated in a meta-analysis by Nehal et al. (36) at 66% and the European willingness was 67%. At the time of the study, CZ was the third-worst affected country in the world (28). Given that a higher risk of infection is associated with a higher willingness to be vaccinated (21), it would be expected that in this situation the willingness to be vaccinated would be higher in CZ. However, CZ is below European and global estimates. Although some sociodemographic characteristics influence the willingness to be vaccinated, as described below, there are also other factors that could reduce the willingness to be vaccinated in comparison to other countries. Some of these possible factors are presented in the second part of the Discussion.
Our second observation was that females and younger people were more likely to refuse a COVID-19 vaccine, which is in line with majority of other studies (11, 17–20, 23, 37–39), however, a minority of studies where men were more likely to refuse a COVID-19 vaccine (40, 41). Women and younger people do not belong to the risk group for severe and critically ill COVID-19 patients (42), so they may not have felt as threatened. In contrast, pensioners belong to the risk group (due to their age) and we observed, like Freeman et al. (19), a higher willingness to be vaccinated. Consequently, we also found that people with higher education were less likely to refuse a COVID-19 vaccine which is in line with other studies (11, 17–19, 23). Furthermore, similar to other studies that have found religious people to be less willing to be vaccinated (23, 24), our study also shows that religiosity had an influence on vaccine refusal but only in case of believers outside the church. It is possible that believers are more influenced by the official position of the Roman-Catholic Church (the most widespread church in the Czech Republic), which recommended vaccination (43). It is thus possible that not religiosity itself but other factors (e.g., spirituality, especially some of its forms highlighting one’s inner power and individuality) are a barrier to vaccine uptake (22).
In our study, another group refusing COVID-19 vaccination comprised people living without a partner. The opposite findings were reported by Freeman et al. (19) and Giuseppe et. Al (37). Further, other studies also came to different conclusions regarding vaccine refusal among the self-employed or unemployed (40, 41, 44) and people living in urban areas (11, 20). These discrepancies may be caused by various factors. First, when comparing the willingness/unwillingness to be vaccinated and its association with sociodemographic factors, the fact that different studies had various sample compositions (e.g., regarding age, gender, education) and used different designs should be taken into consideration. Hence, comparisons are only possible to a limited extent. Second, determining the sociodemographic factors of acceptability of vaccines is complex and context-specific (e.g., demographic or historical differences).
Furthermore, we found that, in general, only 19.2% of people trusted the government, and 20.9% believed the government was handling the COVID-19 pandemic. The proportion of people who trusted the government is significantly lower compared to other countries (e.g., Australia 80% and New Zealand 83%) (45). This is also confirmed by OECD data from 2020 (46), where CZ was among seven countries with the lowest level of trust in government. Moreover, one of the strongest relationships with vaccine refusal was distrust in the government or its managing of the pandemic. These observations align with the findings of other authors who mention that lower government trust and the measures they implemented during the COVID-19 pandemic were associated with delaying or refusing a COVID-19 vaccine (21, 47). Thus, low trust in the government could explain the low levels of vaccination uptake in CZ.
Further, we found that there were differences between declared knowledge about the COVID-19 vaccines and real knowledge (as assessed by control questions), and that real knowledge was lower than declared knowledge. This phenomenon is entirely consistent with the Dunning-Kruger effect, which describes that people tend to have an overly favourable opinion of their own abilities in many social and intellectual domains (48). However, though real knowledge was associated with a higher willingness to be vaccinated, the same held for declared knowledge, which corresponds to the findings of other authors (20, 49).
Although, as mentioned above, it does not seem to matter whether knowledge is real or claimed, our data suggest that the sources of information matter. Participants drawing information from experts were more likely to accept vaccines, which is consistent with other studies that have shown the important role of the healthcare workers as source of information with a positive impact on willingness to be vaccinated (50, 51). In contrast, participants drawing information from social media were more likely to refuse vaccines. Similar findings were observed by Reno et al. (52), who suggested that social media directly or indirectly increase vaccine hesitancy towards COVID-19 vaccination, while the opposite effect was observed for institutional websites. An explanation for this could be that social media have been identified as major vectors for the dissemination of misinformation and conspiracy theories (53–55), and at the same time, people who believe in COVID-19 conspiracy theories are less willing to get vaccinated (25, 26).
Further, our data also suggest that respondents with a higher score for extroversion had a higher probability of vaccine refusal. Conversely, people with a higher score for neuroticism had a lower likelihood of vaccine refusal. In contrast, Howard’s study (56) suggested that extroversion has positive effects on pro-vaccine outcomes and explained this by the fact that extroversion is associated with positive expectations (57), so they could have expected greater benefits from vaccination (56). However, this positivity can also be turned towards a positive expectation of a disease course (mild course) and an associated lower need to be vaccinated. In addition, extroverts are also likely to use social media (58). As we mentioned in the previous paragraph, social media could lead to less willingness to be vaccinated. Regarding neuroticism, the explanation could be that neuroticism is positively related to a perceived risk of infection (59), which may lead these respondents to be more willing to get vaccinated for their own safety.
Finally, we found that with depression, the chance of vaccine refusal also increased, while anxiety did not affect attitude toward vaccination. These findings are not consistent with other studies, which are, however, heterogenous themselves. Urrunaga-Pastor et al. (60) found that having depressive symptoms was associated with a higher probability of vaccine intention, but Bendau et al. (61) did not find any relationship. This inconsistency is probably due to different ways of measuring depression. Thus, it is not easy to interpret the findings, and this relationship needs to be verified in subsequent studies on a larger sample. With regards to anxiety, we found no significant association, which is consistent with study by Bendau et al. (61).
Strengths and Limitations
The strength of this study is that it captures the willingness to be vaccinated and the factors influencing the unwillingness to be vaccinated in the country (CZ), which at the time of the survey was the worst affected country in Europe and the third-worst affected country in the world. To the best of our knowledge, this is one of the first studies examining the association of attitudes towards vaccination and personal characteristics, and assessing the relationship between knowledge about COVID-19 vaccines with a tendency to refuse COVID-19 vaccines. A further strength is that we changed the order of the questions in the questionnaire, which allowed us to eliminate the order effect. Another strength is the large sample close to national sample characteristics regarding age and gender.
However, this study also has some limitations. The first limitation could be social-desirability bias, because our study used data based on self-reports of the participants. Second, although the sample is close to national sample characteristics, our study also suffers from sampling bias, as the data collection was done online. Therefore, surveys were limited to internet users and users interested or willing to participate in online studies. Thus, vulnerable populations are likely underrepresented. For this reason, our findings cannot be generalized to the general population. Third, given that our independent–dependent variable relationship could be distorted by some other unknown factor, confounding bias could also be present. Finally, our cross-sectional design does not allow us to conclude causality.
Implications
Our findings suggest that attitudes toward vaccines could be affected through several factors, including sociodemographic characteristics, personal characteristics, knowledge about vaccines and government trust. The lack of trust in the government could be one of the significant factors behind the overall below-average willingness to be vaccinated in the Czech Republic (compared to European or global estimates of willingness to be vaccinated). In this study, we highlight important predictors that may influence vaccination decisions. This can be very useful for all those working on vaccination campaigns to prevent the spread of the current coronavirus, but also the knowledge gained in this COVID-19 pandemic is highly valuable for managing possible future pandemics or more generally for communication strategies for different vaccinations in the future.
Further research should focus on the causal effects of individual factors on the attitudes towards vaccination. It could also be helpful to focus on the other specific factors of vaccine refusal apart from those mentioned in this study.
Conclusion
Our findings suggest that the Czech Republic had a below-average willingness to be vaccinated, even though it was strongly affected by the COVID-19 pandemic. Among factors associated with an attitude toward vaccine acceptance were sociodemographic factors, trust in the government, knowledge about COVID-19 vaccines, information source, personal characteristics and depression. Thus, this study offers a deeper understanding of the factors that might influence vaccine intention and, subsequently, the managing of COVID-19 pandemic.
ETHICS STATEMENT
The studies involving human participants were reviewed and approved by Ethics Committee of the Sts Cyril and Methodius Faculty of Theology, Palacký University in Olomouc. The patients/participants provided their written informed consent to participate in this study.
AUTHOR CONTRIBUTIONS
Conceptualization, RZ and KM; methodology, RZ, KM, JvD, and PT; formal analysis, RZ and KM; investigation, RZ, KM, and PT; resources, PT; writing—original draft preparation, RZ and KM; writing—review and editing, JvD and PT; visualization, RZ; supervision, JvD and PT; funding acquisition, PT. All authors have read and agreed to the published version of the manuscript.
FUNDING
This study was supported by the Ministry of Education, Youth and Sports, project Selected psychological, social and moral aspects of the COVID-19 pandemic and their consequences on health (grant number DSGC-2021-0122), and by the Sts Cyril and Methodius Faculty of Theology of Palacky University Olomouc, internal project Social and Psychological Determinants of Health (grant number IGA-CMTF-2022-001).
REFERENCES
 1. Wang, C, Horby, PW, Hayden, FG, and Gao, GF. A Novel Coronavirus Outbreak of Global Health Concern. Lancet (2020) 395:470–3. doi:10.1016/S0140-6736(20)30185-9
 2. Baden, LR, El Sahly, HM, Essink, B, Kotloff, K, Frey, S, Novak, R, et al. Efficacy and Safety of the MRNA-1273 SARS-CoV-2 Vaccine. New Engl J Med (2021) 384:403–16. doi:10.1056/NEJMoa2035389
 3.European Medicines Agency. COVID-19 Vaccines (2021). Available online: https://www.ema.europa.eu/en/human-regulatory/overview/public-health-threats/coronavirus-disease-covid-19/treatments-vaccines/covid-19-vaccines (Accessed on June 7th, 2021). 
 4. KadkhodaHerd, K. Immunity to COVID-19: Alluring and Elusive. Am J Clin Pathol (2021) 155:471–2. doi:10.1093/ajcp/aqaa272
 5. MacIntyre, CR, Costantino, V, and Trent, M. Modelling of COVID-19 Vaccination Strategies and Herd Immunity. In: Scenarios of Limited and Full Vaccine Supply . NSW, Australia (2021). Vaccine. doi:10.1016/j.vaccine.2021.04.042
 6.European Centre for Disease Prevention and Control. Vaccine Hesitancy Among Healthcare Workers and Their Patients in Europe: A Qualitative Study (2015). Available online: https://www.ecdc.europa.eu/en/publications-data/vaccine-hesitancy-among-healthcare-workers-and-their-patients-europe (Accessed on May 20th, 2022). 
 7. Lin, C, Tu, P, and Beitsch, LM. Confidence and Receptivity for COVID-19 Vaccines: A Rapid Systematic Review. Vaccines (Basel) (2020) 9:16. doi:10.3390/vaccines9010016
 8.World Health Organization. WHO. Ten Threats to Global Health in 2019 (2022). Available online: https://www.who.int/news-room/spotlight/ten-threats-to-global-health-in-2019 (Accessed on May 20th, 2022). 
 9. Pogue, K, Jensen, JL, Stancil, CK, Ferguson, DG, Hughes, SJ, Mello, EJ, et al. Influences on Attitudes Regarding Potential COVID-19 Vaccination in the United States. Vaccines (Basel) (2020) 8:E582. doi:10.3390/vaccines8040582
 10. Yoda, T, and Katsuyama, H. Willingness to Receive COVID-19 Vaccination in Japan. Vaccines (2021) 9:48. doi:10.3390/vaccines9010048
 11. Reiter, PL, Pennell, ML, and 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
 12. Browne, M, Thomson, P, Rockloff, MJ, and Pennycook, G. Going against the Herd: Psychological and Cultural Factors Underlying the ‘Vaccination Confidence Gap. PLOS ONE (2015) 10:e0132562. doi:10.1371/journal.pone.0132562
 13. Pomares, TD, Buttenheim, AM, Amin, AB, Joyce, CM, Porter, RM, Bednarczyk, RA, et al. Association of Cognitive Biases with Human Papillomavirus Vaccine Hesitancy: A Cross-Sectional Study. Hum Vaccin Immunother (2019) 16:1018–23. doi:10.1080/21645515.2019.1698243
 14. Hornsey, MJ, Harris, EA, and Fielding, KS. The Psychological Roots of Anti-vaccination Attitudes: A 24-Nation Investigation. Health Psychol (2018) 37:307–15. doi:10.1037/hea0000586
 15. Dubé, E, Gagnon, D, and MacDonald, NESAGE Working Group on Vaccine Hesitancy. Strategies Intended to Address Vaccine Hesitancy: Review of Published Reviews. Vaccine (2015) 33:4191–203. doi:10.1016/j.vaccine.2015.04.041
 16. Larson, HJ, Jarrett, C, Schulz, WS, Chaudhuri, M, Zhou, Y, Dube, E, et al. Measuring Vaccine Hesitancy: The Development of a Survey Tool. Vaccine (2015) 33:4165–75. doi:10.1016/j.vaccine.2015.04.037
 17. Schwarzinger, M, Watson, V, Arwidson, P, Alla, F, and Luchini, S. COVID-19 Vaccine Hesitancy in a Representative Working-Age Population in France: A Survey Experiment Based on Vaccine Characteristics. The Lancet Public Health (2021) 6:e210–e221. doi:10.1016/S2468-2667(21)00012-8
 18. Kelly, BJ, Southwell, BG, McCormack, LA, Bann, CM, MacDonald, PDM, Frasier, AM, et al. Predictors of Willingness to Get a COVID-19 Vaccine in the U.S. BMC Infect Dis (2021) 21:338. doi:10.1186/s12879-021-06023-9
 19. Freeman, D, Loe, BS, Chadwick, A, Vaccari, C, Waite, F, Rosebrock, L, et al. COVID-19 Vaccine Hesitancy in the UK: The Oxford Coronavirus Explanations, Attitudes, and Narratives Survey (Oceans) II. Psychol Med (2020) 52:3127–41. doi:10.1017/S0033291720005188
 20. Mahmud, S, Mohsin, M, Khan, IA, Mian, AU, and Zaman, MA. Knowledge, Beliefs, Attitudes and Perceived Risk about COVID-19 Vaccine and Determinants of COVID-19 Vaccine Acceptance in Bangladesh. PLOS ONE (2021) 16:e0257096. doi:10.1371/journal.pone.0257096
 21. Soares, P, Rocha, JV, Moniz, M, Gama, A, Laires, PA, Pedro, AR, et al. Factors Associated with COVID-19 Vaccine Hesitancy. Vaccines (2021) 9:300. doi:10.3390/vaccines9030300
 22. Kosarkova, A, Malinakova, K, van Dijk, JP, and Tavel, P. Vaccine Refusal in the Czech Republic Is Associated with Being Spiritual but Not Religiously Affiliated. Vaccines (2021) 9:1157. doi:10.3390/vaccines9101157
 23. Troiano, G, and Nardi, A. Vaccine Hesitancy in the Era of COVID-19. Public Health (2021) 194:245–51. doi:10.1016/j.puhe.2021.02.025
 24. Enea, V, Eisenbeck, N, Carreno, DF, Douglas, KM, Sutton, RM, Agostini, M, et al. Intentions to Be Vaccinated against COVID-19: The Role of Prosociality and Conspiracy Beliefs across 20 Countries. Health Commun (2022) 1–10. doi:10.1080/10410236.2021.2018179
 25. Romer, D, and Jamieson, K. Conspiracy Theories as Barriers to Controlling the Spread of COVID-19 in the U.S. Soc Sci Med (2020) 263:113356. doi:10.1016/j.socscimed.2020.113356
 26. Earnshaw, VA, Eaton, LA, Kalichman, SC, Brousseau, NM, Hill, EC, and Fox, AB. COVID-19 Conspiracy Beliefs, Health Behaviors, and Policy Support. Translational Behav Med (2020) 10:850–6. doi:10.1093/tbm/ibaa090
 27. Kourlaba, G, Kourkouni, E, Maistreli, S, Tsopela, C-G, Molocha, N-M, Triantafyllou, C, et al. Willingness of Greek General Population to Get a COVID-19 Vaccine. Glob Health Res Pol (2021) 6:3. doi:10.1186/s41256-021-00188-1
 28.Our Word in Data. Coronavirus Pandemic (COVID-19) – the Data (2022). Available online: https://ourworldindata.org/coronavirus (Accessed on May 10th, 2022). 
 29.Ministry of Health of the Czech Republic. Aktualne O Koronaviru—COVID-19, April 2021 (2021). Available from: https://koronavirus.mzcr.cz/ (Accessed on April 19th, 2021). 
 30.State Institute for Drug Control. COVID-19 (2021). Available online: https://www.sukl.cz/covid-19 (Accessed on March 1st, 2021). 
 31. McCrae, RR, and Costa, PT. Validation of the Five-Factor Model of Personality across Instruments and Observers. J Personal Soc Psychol (1987) 52:81–90. doi:10.1037/0022-3514.52.1.81
 32. Hřebíčková, M, Jelínek, M, Blatný, M, Brom, C, Burešová, I, Graf, S, et al. Big Five Inventory: Basic Psychometric Properties of the Czech Version of BFI-44 and BFI-10. Ceskoslovenska Psychol (2016) 567–83. 
 33. Norman, SB, Campbell-Sills, L, Hitchcock, CA, Sullivan, S, Rochlin, A, Wilkins, KC, et al. Psychometrics of a Brief Measure of Anxiety to Detect Severity and Impairment: The Overall Anxiety Severity and Impairment Scale (OASIS). J Psychiatr Res (2011) 45:262–8. doi:10.1016/j.jpsychires.2010.06.011
 34. Sandora, J, Novak, L, Brnka, R, van Dijk, JP, Tavel, P, and Malinakova, K. The Abbreviated Overall Anxiety Severity and Impairment Scale (OASIS) and the Abbreviated Overall Depression Severity and Impairment Scale (ODSIS): Psychometric Properties and Evaluation of the Czech Versions. Int J Environ Res Public Health (2021) 18:10337. doi:10.3390/ijerph181910337
 35. Bentley, KH, Gallagher, MW, Carl, JR, and Barlow, DH. Development and Validation of the Overall Depression Severity and Impairment Scale. Psychol Assess (2014) 26:815–30. doi:10.1037/a0036216
 36. Nehal, KR, Steendam, LM, Campos Ponce, M, van der Hoeven, M, and Smit, GSA. Worldwide Vaccination Willingness for COVID-19: A Systematic Review and Meta-Analysis. Vaccines (2021) 9:1071. doi:10.3390/vaccines9101071
 37. Di Giuseppe, G, Pelullo, CP, Della Polla, G, Pavia, M, and Angelillo, IF. Exploring the Willingness to Accept SARS-CoV-2 Vaccine in a University Population in Southern Italy, September to November 2020. Vaccines (2021) 9:275. doi:10.3390/vaccines9030275
 38. Chen, M, Li, Y, Chen, J, Wen, Z, Feng, F, Zou, H, et al. An Online Survey of the Attitude and Willingness of Chinese Adults to Receive COVID-19 Vaccination. Hum Vaccin Immunother (2021) 17:2279–88. doi:10.1080/21645515.2020.1853449
 39. Dula, J, Mulhanga, A, Nhanombe, A, Cumbi, L, Júnior, A, Gwatsvaira, J, et al. COVID-19 Vaccine Acceptability and its Determinants in Mozambique: An Online Survey. Vaccines (2021) 9:828. doi:10.3390/vaccines9080828
 40. Ali, M, and Hossain, A. What Is the Extent of COVID-19 Vaccine Hesitancy in Bangladesh? A Cross-Sectional Rapid National Survey. BMJ Open (2021) 11:e050303. doi:10.1136/bmjopen-2021-050303
 41. Ali, M. What Is Driving Unwillingness to Receive the COVID-19 Vaccine in Adult Bangladeshi after One Year of Vaccine Rollout? Analysis of Observational Data. IJID Regions (2022) 3:177–82. doi:10.1016/j.ijregi.2022.03.022
 42. Gao, Y, Ding, M, Dong, X, Zhang, J, Kursat Azkur, A, Azkur, D, et al. Risk Factors for Severe and Critically Ill COVID-19 Patients: A Review. Allergy (2021) 76:428–55. doi:10.1111/all.14657
 43.Vatican News. Pope Francis Urges People to Get Vaccinated against Covid-19 (2022). Available online: https://www.vaticannews.va/en/pope/news/2021-08/pope-francis-appeal-covid-19-vaccines-act-of-love.html (accessed on March 17, 2022). 
 44. Alfageeh, EI, Alshareef, N, Angawi, K, Alhazmi, F, and Chirwa, GC. Acceptability of a COVID-19 Vaccine Among the Saudi Population. Vaccines (2021) 9:226. doi:10.3390/vaccines9030226
 45. Goldfinch, S, Taplin, R, and Gauld, R. Trust in Government Increased during the Covid-19 Pandemic in Australia and New Zealand. Aust J Public Adm (2021) 80:3–11. doi:10.1111/1467-8500.12459
 46.General GovernmentOECD Data. Trust in Government (2022). Available online: http://data.oecd.org/gga/trust-in-government.htm (accessed on February 19, 2022). 
 47. Lazarus, JV, Ratzan, SC, Palayew, A, Gostin, LO, Larson, HJ, Rabin, K, et al. A Global Survey of Potential Acceptance of a COVID-19 Vaccine. Nat Med (2020) 27:225–8. doi:10.1038/s41591-020-1124-9
 48. Kruger, J, and Dunning, D. Unskilled and Unaware of it: How Difficulties in Recognizing One’s Own Incompetence Lead to Inflated Self-Assessments. J Personal Soc Psychol (1999) 77:1121–34. doi:10.1037/0022-3514.77.6.1121
 49. Bălan, A, Bejan, I, Bonciu, S, Eni, CE, and Ruță, S. Romanian Medical Students’ Attitude towards and Perceived Knowledge on COVID-19 Vaccination. Vaccines (2021) 9:854. doi:10.3390/vaccines9080854
 50. Miraglia del Giudice, G, Napoli, A, Corea, F, Folcarelli, L, and Angelillo, IF. Evaluating COVID-19 Vaccine Willingness and Hesitancy Among Parents of Children Aged 5–11 Years with Chronic Conditions in Italy. Vaccines (2022) 10:396. doi:10.3390/vaccines10030396
 51. Wang, J, Lu, X, Lai, X, Lyu, Y, Zhang, H, Fenghuang, Y, et al. The Changing Acceptance of COVID-19 Vaccination in Different Epidemic Phases in China: A Longitudinal Study. Vaccines (2021) 9:191. doi:10.3390/vaccines9030191
 52. Reno, C, Maietti, E, Di Valerio, Z, Montalti, M, Fantini, MP, and Gori, D. Vaccine Hesitancy towards COVID-19 Vaccination: Investigating the Role of Information Sources through a Mediation Analysis. Infect Dis Rep (2021) 13:712–23. doi:10.3390/idr13030066
 53. Broniatowski, DA, Jamison, AM, Qi, S, AlKulaib, L, Chen, T, Benton, A, et al. Weaponized Health Communication: Twitter Bots and Russian Trolls Amplify the Vaccine Debate. Am J Public Health (2018) 108:1378–84. doi:10.2105/AJPH.2018.304567
 54. Buchanan, R, and Beckett, RD. Assessment of Vaccination-Related Information for Consumers Available on Facebook. Health Info Libr J (2014) 31:227–34. doi:10.1111/hir.12073
 55. Bora, K, Das, D, Barman, B, and Borah, P. Are Internet Videos Useful Sources of Information during Global Public Health Emergencies? A Case Study of YouTube Videos during the 2015-16 Zika Virus Pandemic. Pathog Glob Health (2018) 112:320–8. doi:10.1080/20477724.2018.1507784
 56. Howard, MC. The Good, the Bad, and the Neutral: Vaccine Hesitancy Mediates the Relations of Psychological Capital, the Dark Triad, and the Big Five with Vaccination Willingness and Behaviors. Personal Individual Differences (2022) 190:111523. doi:10.1016/j.paid.2022.111523
 57. Choi, Y, and Lee, D. Psychological Capital, Big Five Traits, and Employee Outcomes. J Managerial Psychol (2014) 29:122–40. doi:10.1108/JMP-06-2012-0193
 58. Bowden-Green, T, Hinds, J, and Joinson, A. How Is Extraversion Related to Social Media Use? A Literature Review. Personal Individual Differences (2020) 164:110040. doi:10.1016/j.paid.2020.110040
 59. Johnson, MO. Personality Correlates of HIV Vaccine Trial Participation. Pers Individ Differ (2000) 29:459–67. doi:10.1016/S0191-8869(99)00206-8
 60. Urrunaga-Pastor, D, Bendezu-Quispe, G, Herrera-Añazco, P, Uyen-Cateriano, A, Toro-Huamanchumo, CJ, Rodriguez-Morales, AJ, et al. Cross-Sectional Analysis of COVID-19 Vaccine Intention, Perceptions and Hesitancy across Latin America and the Caribbean. Trav Med Infect Dis (2021) 41:102059. doi:10.1016/j.tmaid.2021.102059
 61. Bendau, A, Plag, J, Petzold, MB, and Ströhle, A. COVID-19 Vaccine Hesitancy and Related Fears and Anxiety. Int Immunopharmacol (2021) 97:107724. doi:10.1016/j.intimp.2021.107724
Conflict of Interest: The authors declare that they do not have any conflicts of interest.
Copyright © 2023 Zidkova, Malinakova, van Dijk and Tavel. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
OPS/images/ijph-68-1605375-t003.jpg
Knowledge about COVID-19 vaccines
Declared
Real

Source of information
Official and scientific
Experts

Social media

Internet and TV/radio

Verification of information
Not verifying
Verifying

Notes: *p < 0.05, *'p < 0.01, **'p < 0.001; p-values below 0.05 are considered significant and are shown in bold.

Vaccine refusal

Crude

0.79 (0.70-0.89)***
0.87 (0.77-0.97)*

1.19 (0.91-1.57)
0.75 (0.57-0.98)"
1.45 (1.09-1.91)*
097 (0.74-1.27)

1
0.81(0.61-1.07)

Adjusted

0.85 (0.75-0.96)**
0.90 (0.80-1.02)

1.28 (0.96-1.71)
0,80 (0.60-1.06)
1.28 (0.96-1.71)
1.18 (0.89-1.58)

1
092 (0.69-1.22)

Official and scientific sources—State Institute for Drug Control, Ministry of Health, vaccine package leaflet scientific articles; Experts—Doctor, other experts; Social media—friends/

acquaintances/family, social media, e-mail: Intemet and TV/radio—intermet (other sources than the above options), TV/radio.





OPS/images/ijph-68-1605375-t004.jpg
Vaccine refusal crude

BFI
Operness 1.08 (0.94-1.24)
Conscientiousness 0.94 (0.82-1.08)
Extraversion 117 (1.02-1.35)*
Agreeableness 0.96 (0.83-1.10)
Neuroticism 0.96 (0.84-1.10)
OASIS 1.12 (0.98-1.28)
oDsis 1.15 (1.01-1.31)*

Vaccine refusal adjusted

1.15 (1.00-1.32)
1.00 (0.85-1.12)
1.16 (1.01-1.33)*
099 (0.86-1.14)
083 (0.72-0.95)"*
1.00 (0.87-1.15)
1.03 (0.89-1.18)

Notes: *p < 0.05, **p < 0.01; p-values below 0.05 are considered significant and are

shown in bold.





OPS/xhtml/nav.xhtml
Contents

		Cover

		COVID-19 Vaccination Refusal—Which Factors are Related in the Czech Republic, One of the Most Affected Countries in the World?		Introduction

		Methods		Participants and Procedure

		Measures

		Statistical Analyses





		Results

		Discussion		Strengths and Limitations

		Implications

		Conclusion





		Ethics Statement

		Author Contributions

		Funding

		References









OPS/images/cover.jpg
) 1UPH

&
SSPH “i‘l.‘???:i'}'i:u"






OPS/images/ijph-68-1605375-t001.jpg
Gender
Male
Female

Age
15-34
35-49
50-65
66-99

Family status
Married/partnership
Single/divorced/widow (er)

Economic status

Student

Employee

Self-employed
Unemployed
Disabled/old-age pensioner
Household/maternity leave

Education level
Elementary
Secondary vocational
Secondary graduation
College

Living place
Town
Vilage

Religiosity
Religiously affiiated
Religiously non-affiiated
Non-religious
Convinced atheist

Government trust

Trust/ do not know

Distrust

Government manages pandemic
Is managing/! do not know

Is not managing the pandemic

Total

Total ine intentions
Acceptance Hesitancy Refusal
N % N % N % N %
781 55.7 481 61.6 172 220 128 16.4
620 44.3 344 55.5 142 229 134 216
116 83 57 50.0 31 214 28 286
445 318 205 50.7 129 254 111 239
367 26.2 367 64.6 208 211 80 14.3
473 338 355 66.3 74 19.8 a4 13.9
894 638 558 61.9 193 216 148 16.6
507 362 272 536 121 239 114 225
50 36 2 520 12 240 12 24.0
682 487 373 547 171 25.1 138 202
88 63 51 58.0 16 18.2 21 239
61 44 21 344 18 295 22 36.1
465 332 337 725 76 163 52 112
55 39 17 309 21 382 17 309
8 60 42 500 18 214 24 286
531 379 269 50.7 135 25.4 127 239
427 305 276 64.6 % 214 61 14.3
359 256 233 66.3 7 19.8 50 13.9
961 686 558 58.1 207 215 196 20.4
440 314 267 60.7 107 243 66 15.0
131 9.4 80 61.1 28 214 23 17.6
329 235 177 538 75 228 77 234
680 485 400 588 155 228 125 18.4
261 186 168 64.4 56 215 37 14.2
498 355 354 711 % 19.4 49 28
203 645 471 522 219 243 213 236
508 377 363 68.8 106 201 59 11.2
873 623 462 529 208 238 208 233
1,401 100 825 589 314 224 262 187





OPS/images/ijph-68-1605375-t002.jpg
Gender
Male
Female

Age

Family status
Married/partnership
Single/divorced/widow (er)

Economic status

Student

Employee

Seff-employed
Unemployed
Disablect/old-age pensioner
Household/materity leave

Education level
Elementary
Secondary vocational
Secondary graduation
College

Living place
Vilage
Town

Religiosity
Believer

Believer outside the church
Non-believer

Convinced atheist

Government trust
Trust/do not know
Distrust

Government is managing the pandemic
Manages the pandemic/l do not know
Does ot manage the pandemic

Notes: *p < 0.05,

Vaccine refusal crude

1
1.41 (1.08-1.84)*

0.97 (0.96-0.98)*

1
1.46 (1.11-1.92)*

1
0.80 (0.41-1.58)
0.99 (0.44-2.24)
1.79 (0.78-4.11)
0.40 (0.20-0.81)*
1.42 (0.60-3.37)

1
0.79 (0.47-1.31)
0.42 (0.24-0.72)**
0.41 (0.23-0.71)"*

1
1.45 (1.07-1.97)*

1.29 (0.73-2.28)
1.85 (1.20-2.85)
1.36 (0.92-2.03)
1

1
2.83 (2.03-3.94)**

1
2.41 (1.76-3.29)**

< 0.01, **p < 0.001; p-values below 0.05 are considered significant and are shown in bold.

Vaccine refusal adjusted

3
1.32 (1.00-1.74)*

0.97 (0.96-0.98)"**

1
1.45 (1.09-1.92)*

4
1.93 (0.86-4.32)
277 (1.09-7.05)*
3.58 (1.82-0.27)"*
1.76 (0.66-4.68)
1.87 (0.73-4.82)

P
1.13 (0.66-1.94)
0.66 (0.37-1.16)
0.55 (0.31-0.98)*

1
1.42 (1.04-1.94)*

1.32 (0.73-2.37)

1.68 (1.07-2.61)*

1.18 (0.78-1.77)
1

f
2.35 (1.66-3.35)*

]
2,02 (1.46-2.81)**









OPS/images/crossmark.jpg
©

|





OPS/images/logo.jpg
€ IJPH

S S P H 5 SEHOOL o





