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Abstract

:

Background: It is said that safe and effective vaccination is an important tool to end the COVID-19 pandemic. However, recent studies have reported hesitation, especially in young adults. Promoting the vaccination of university students, who represent the young adults, will lead to infection prevention measures. The purpose of this study was to clarify to compare the vaccination rates, attitudes toward vaccines, and post-vaccination behavior of students and faculty members in order to understand the actual situation of young population. Methods: We conducted large-scale vaccination of Hiroshima University from 21 June to 18 September 2021. This cross-sectional survey was conducted via e-mail from 27 September to 3 October 2021. Results: The number of second inoculations was 10,833 /14,154 students (76.5%), and 2240/2583 staff members (86.7%). Regarding the impressions after vaccination, the most common answer was “I was able to prevent worsening of the disease even if I was infected”. Many students answered that their range of activities had expanded after vaccination. However, many students (n = 1799, 87.8%) answered as having “no change after vaccination” regarding infection prevention. Conclusion: The high vaccination rate in this survey was thought to be due to the increased sense of security and confidence in the vaccine. The fact that young adults who perform a wide range of activities are careful about infection prevention may be one of the factors that prevents the explosive spread of infection in Japan.
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1. Introduction


The WHO Emergency Committee raised international concerns on 23 January 2020, regarding the outbreak of the new coronavirus disease 2019 in the People’s Republic of China [1], and characterized the outbreak of COVID-19 as a pandemic [2]. As of February 2022, more than 402,000,000 confirmed cases of COVID-19 worldwide have been reported to the WHO, including more than 5,700,000 deaths [3]. In Japan, as of February 2022, nearly 34,000,000 cases of COVID-19 have been reported, including nearly 20,000 deaths [4]. The Japanese population were instructed to take thorough infection prevention measures, such as wearing masks, washing hands, avoiding crowds, and promoting ventilation.



It is said that safe and effective vaccination is an important tool to end the COVID-19 pandemic. However, there have been reports of concerns about the public’s awareness of vaccines and the acceptability and intent of vaccination [5,6]. Recent studies have reported hesitation, especially in young adults [5,7]. Several factors contribute to vaccine hesitation, including the fear of potential side effects, previous experiences with health care providers, peer social acceptance, beliefs in conspiracy theories, and concerns [5,7,8]. University students are an important group of young adults that is eligible for COVID-19 vaccination. However, the hesitation of university students to receive vaccines is also regarded as a problem [9], and it seems that promoting the vaccination of university students will lead to infection prevention measures.



Especially regarding acceptancy of booster dose, Yadate et al. [10] report that among 2138 participants, nearly 62% intended to take booster doses and those remaining were hesitant. Furthermore, they reported that a quarter of unvaccinated participants (28.6%) and 13% of vaccinated participants were unsure whether they would accept a booster dose. Yadate et al. [10] indicated that this suggests that there are many individuals who have no fixed opinion on booster shots yet and may be persuadable. We hypothesized that providing accurate information and supporting the concerns of a hesitant group of college students and faculty members in the mass vaccination program would help promote vaccination.



In Japan, free vaccination started last year, and the rate of two vaccinations is 77.5% [11]. The Japanese government has recommended mass vaccination at universities to promote vaccination of young people. In response, we have started a large-scale vaccination program at Hiroshima University. Our Health Service Center is a clinic staffed by psychiatrists, internists, psychologists, and nurses who provide consultation and medical care to students, faculty staff. We conducted large-scale vaccination for students and faculty members of Hiroshima University from 21 June to 18 September 2021 using the Moderna vaccine. Hiroshima University is in the western part of Japan, and Hiroshima Prefecture, where the university is located, has a medium-sized population in Japan. False information about the vaccine was a reason for confusion before vaccination, and there was concern about hesitations in receiving the vaccine. Therefore, we publicized accurate information about the vaccine on the University and Health Service Center websites from 1 June to 18 September and when we sent vaccine reservation forms to all constituents. In addition, information on adverse reactions to vaccines was also provided at the time of vaccination, and contact information (Health Service Center) was indicated in case of adverse reactions. There were many adverse reactions among the students after their first vaccination, and it was speculated that the fear of the vaccine might have increased. We (medical doctors) were consulted by telephone 24 h a day for the first week after the vaccination. As a result, it was speculated that many persons were relieved after vaccination. In order to promote vaccination, it is important to investigate the views, attitudes, and behaviors of university faculty and students toward vaccination. In particular, exploring the attitudes of college students, who are representative of young people, in comparison with faculty and staff will lead to future infection prevention measures.



In addition to vaccination, other recommended infection prevention measures include preventing contact with infected persons by maintaining a physical distance, thorough hand washing, and proper wearing of masks [12,13,14,15]. In particular, wearing masks has been found to significantly reduce COVID-19, and a synergistic effect is expected when combined with vaccination [12]. Therefore, we think that it is important to take infection prevention measures such as wearing masks even after vaccination, and we informed university students of the need for infection prevention measures after vaccination.



The purpose of this study was to compare the vaccination rates, attitudes toward vaccines, and post-vaccination behavior of students and faculty members in order to understand the actual situation of young population. We hypothesized that college students had lower vaccination rates than faculty and staff, that they were more anxious about vaccines, and that they were more active and had more human contact after vaccination.




2. Materials and Methods


2.1. Participants


This cross-sectional survey was conducted via e-mail from 27 September 2021 to 3 October 2021. All students and faculty members of Hiroshima University were sent an e-mail, providing access to the survey form, and requesting their cooperation in the survey. The advantages of this study were that the two vaccinations were given in the same environment in a mass vaccination program at a university, the information could be disseminated to the entire population, adverse reactions could be easily handled, and data could be collected quickly. The target population consisted of all vaccinators other than those vaccinated at large with the Modena vaccine.



This survey system was designed to allow respondents to access and respond to the survey instrument through a personal e-mail request, and each respondent could only respond once, thus preventing duplicate responses.




2.2. Ethical Considerations


This study was conducted in accordance with the guidelines proposed in the Declaration of Helsinki and was approved by the Epidemiology Ethics Committee of Hiroshima University (approval ID: E2123-2, 27 July 2021). When we sent the survey by personal e-mail and requested their cooperation, we told them that their responses would be handled anonymously and that they would not be disadvantaged if they did not cooperate with the survey. It was assumed that consent was obtained by cooperating in the survey.




2.3. Measures


The instrument consisted of 16 items about attributes, whether the participants were vaccinated, why they were not vaccinated, why they received only one vaccination, changes in their attitudes and behaviors after vaccination. Questions about the psychological situation included the presence or absence of fear of the vaccine, changes in their fear after vaccination, their impression of vaccination (multiple-choice answer) and whether their anxiety about new coronavirus infections changed after vaccination. The questions about changes in behavior and cognition after vaccination had four answer choices, “quite changed”, “slightly changed”, “not much changed”, and “not changed at all”, regarding whether their understanding and behaviors had changed after vaccination. In addition, after vaccination, we asked if the participants could act with more peace of mind than before vaccination, if there was a change in their contact opportunities with population, if there was a change in their infection prevention measures, and how they felt about the effectiveness of the vaccine. The questionnaire was constructed by collecting the opinions of internists, psychiatrists, public health experts, university administrators, and faculty members.




2.4. Statistical Analysis


When asked if their understanding or behaviors had changed before and after vaccination, if a participant answered, “significantly changed” or “slightly changed”, the participant was determined that they had changed their understanding or behavior. If a participant answered, “not much” or “not at all”, it was determined that their understanding and behavior had not changed. The participants were determined to “believe” the effectiveness of the vaccine if they answered “fully” or “somewhat believe” in the effectiveness of the vaccine. Fear and trust in vaccines, anxiety about infection, and changes in awareness and behaviors after vaccination were compared between students (young adults) and faculty staff and tested using the chi-square test for vaccine. Statistical analysis was performed using JMP Pro for Mac version 16 (SAS Institute Japan, Tokyo, Japan). A two-sided p value less than 0.05 was considered statistically significant.



For sample size validity, a power analysis was conducted using G*Power software 3.1.9.6 for Mac OS X (Faul, F., et al., Heinrich Heine Universität, Düsseldorf, Germany) [16,17]. The maximum required sample size was 1979 when analyzed with a small effect size of 0.1, alpha level of 0.2, and power of 0.95 required for the chi-square test. The sample size of this study was meet that requirement.





3. Results


The number of first inoculations was 10,948/14,154 for students (77.3%), and 2247/2583 for staff members (87.0%); the number of second inoculations was 10,833/14,154 students (76.5%), and 2240/2583 staff members (86.7%).



A total of 2160 students (response rate 13.9%) and 2289 staff members (response rate 62.5%) responded to the survey. There were 101 nonvaccinated persons (78 students, 23 staff members) and 26 persons who received only one vaccination (22 students, four staff members) (Table 1). The reasons for not receiving a vaccination are shown in Figure 1. The most common answer was “because of the fear of side effects”, with 71 respondents (70.2%). Of the 26 persons who had not received a second vaccination, the most common reason was because they “planned to receive the vaccine in the future (the schedule did not match)”, with 19 respondents (73.1%).



3.1. Analysis of Students/Faculty Staff Who Have Been Vaccinated Twice


3.1.1. Fear of Vaccination before and after Vaccination


Figure 2 shows the fear of vaccination before and after vaccination. For students, 842 (41.1%) had a fear of the vaccine before vaccination. Of these, 151 (17.9%) had a feeling of fear even after vaccination, and 471 (55.9%) had no feelings of fear. Similarly, for faculty and staff members, 950 (42.1%) were afraid of vaccination before receiving a vaccination. Of these, 298 (31.4%) were still afraid after receiving a vaccination, and 382 (40.2%) were not afraid. Figure 3 shows a comparison between students and faculty staff regarding their fear of vaccine after vaccination. Significantly more students had no fear after vaccination (χ2(2) = 54.3, p < 0.0001).




3.1.2. Impressions about Vaccination


Figure 4 shows the respondents’ impressions after vaccination. For both students and faculty members, the most common answer was “I was able to prevent worsening of the disease even if I was infected”. The second most common answer was “I was able to contribute to the prevention of infection”, and the third was “I was relieved by receiving the vaccination.”





3.2. Comparison of Students and Faculty and Staff


There was no difference between the students and faculty and staff regarding the trust in vaccination. Many students and faculty and staff members answered that they believed in the vaccine completely/to some extent (Table 2).



Table 3 and Table 4 show a comparison of the students and faculty and staff regarding changes in their attitudes and behaviors after vaccination. The number of students whose understanding and behaviors changed was significantly higher than that of the faculty and staff members (χ2(1) = 16.8, p < 0.0001), and the number of students who answered that they could act with peace of mind was significantly higher (χ2(2) = 129.7, p < 0.0001). In addition, significantly more students answered that their range of activities had expanded (χ2(3) = 133.4, p < 0.0001) and that they had more opportunities to interact with population after vaccination (χ2(3) = 59.5, p < 0.0001) than faculty staff. Regarding infection prevention, the students who answered “little to being careful” scored significantly higher than the faculty and staff members (χ2(3) = 126.3, p < 0.0001). However, many students (n = 1799, 87.8%) and many faculty and staff members (n = 2066, 91.5%) answered that they had “no change after vaccination”.





4. Discussion


With the spread of COVID-19 and the emergence of mutant strains, hesitation to receive the vaccination is a concern worldwide. A rapid systematic review of 23 peer-reviewed studies and 103 additional studies on the hesitation to receive the COVID-19 vaccine in the United States and around the world showed that the factors included a perceived risk, concerns about vaccine safety and efficacy, and physicians. It has been shown that recommendations and vaccination history influence vaccine hesitation [17]. Studies have suggested that young adults are more likely to hesitate to receive the vaccine than those in other age groups [18,19]. Japan is said to be one of the least reliable countries in the world for vaccines [20], but a survey of Japanese adults [21] reported that 62.1% of adults were willing to receive the vaccine when it became available. In our university-wide, large-scale vaccination program, 86.7% of staff and 76.5% of university students received two vaccinations. The reason for the high vaccination rate is related to the fact that we, the Health Service Center who conducted the vaccination program, also carried out the following: disseminated information about vaccines, disseminated information about COVID-19, mental health care, such as how to treat anxiety, and consultation when infected, and discussed side effects and reactions after vaccination. It is thought that the dissemination of information and continued wide-ranging support have increased the sense of security and confidence in the vaccine. Khubchandani et al. [22] and Yadate et al. [10] report individuals with high level educations such as university students were not likely hesitant about the COVID-19 vaccine. However, many social factors, such as race, employment status, and income, are said to play a role in vaccine hesitancy, and further research is needed.



Some studies [23,24,25] showed that acceptors had positive consequences of receiving the COVID-19 vaccine more often than non-acceptors. This includes (1) reducing the risk of COVID-19 infection, (2) being able to participate in social and cultural activities, (3) being able to reopen children’s schools, (4) reducing COVID-19-related costs, (5) increased employment and income opportunities, and (6) participation in group prayers. Conversely, nonrecipients who were asked about the adverse effects of receiving the COVID-19 vaccine said they would have (1) life-threatening side effects, (2) the development of unknown/new illnesses, and (3) infertility. These effects were likely to be mentioned as a disadvantage. In this study, 70.2% of those who did not receive the vaccine cited the fear of side effects as the reason. The fact that some persons were afraid even though they were disseminating information about side effects requires the consideration of a method for disseminating information. According to a systematic review [26], regarding vaccine hesitation, health care provider communication and behaviors strongly influence patient acceptability and uptake. It seemed important for us as medical personnel to provide accurate information and actively communicate to treat anxiety.



In a study of university students’ vaccine-accepting behaviors [27], only 50% reported that health care providers recommended COVID-19 vaccination. Young adults who hesitated to receive the vaccine were reported to have low beliefs about the benefits of the vaccine, indicating the need for a health promotion program [28]. Designs for sending messages regarding vaccination need to be considered, and health care providers seem to play a powerful role in this. As an on-campus medical center, we were able to reduce the anxiety of university students after the vaccination by posting information on our website, directly engaging in interviews and first aid at the vaccination site, and providing 24-h post-vaccination consultation services.



Young adults often obtain information from social media. A study [18] found that TV channels (63.2%) and social media (53.6%) were the main sources of information related to COVID-19, followed by official sites (45.6%) and family and friends (42.3%). Many Japanese college students obtain information from the internet rather than from TV. When they search for an internet service, much information related to the search will be provided for the next time. Therefore, if a large amount of incorrect information is provided, there is a concern that the opportunity for correction may be lost. To prevent the risk of being brainwashed by incorrect information, it is necessary to devise opportunities and methods to provide sufficient accurate information. Regarding the result of this study, more students had less fear of vaccination than staff members after vaccination. It seems that our information dissemination, et al., as mentioned above were effective. It is important to widely disseminate such facts to young adults.



Regarding impressions after vaccination, many students and faculty members commented that “I was able to prevent worsening of the disease even if I was infected”, “I was able to contribute to the prevention of infection”, and “I was relieved by receiving the vaccination”. Some studies [29] suggested that over 80% of young adults engage in preventive behaviors that are mainly motivated by social responsibility (78.1%) and wanting to protect others (77.9%) rather than personal perceived risk (57.8%). In this study, many university students stated that they were able to contribute to society through vaccination, and it was found that they had a strong sense of social responsibility. This result suggests the importance of educational programs for young adults.



In this study, many students and faculty and staff members answered that they believed in the vaccine completely/to some extent. This may be the result of accurate information dissemination in advance. By accurately providing positive and negative information, such as the effects and side effects of vaccines, we may have gained the trust of the university students and staff members.



Many students answered that their range of activities had expanded significantly after vaccination and that they had more opportunities to interact with population. However, many students (n = 1799, 87.8%) and many faculty and staff members (n = 2066, 91.5%) answered that they had “no change after vaccination”. It was found that the students were careful to prevent infection, even though vaccination expanded their contact opportunities and range of activities. Even before the spread of COVID-19, many of the Japanese population had many opportunities to wear masks, and many did not feel reluctant to wear them. Furthermore, the fact that young adults with a wide range of activities are careful about infection prevention may be one of the factors that prevents the explosive spread of infection in Japan. A South Korean study [30] used mathematical modeling to show that the changes in social distancing and public behaviors suppressed the spread of COVID-19, demonstrating the importance of these measures in reducing the incidence of infection. College students, an important group of young adults, are said to be vulnerable to COVID-19 infection due to various factors, such as widespread activities both on and off campus and frequent interactions with population. It is thought that many young adults can contribute to the prevention of the spread of infection by taking thorough infection prevention measures along with vaccination. Siddiqui et al. [31] reported three types of protective behaviors: the physical level measures (personal hygiene); the social level measures (physical distancing as directed by the government and healthcare professionals); and the third level measures (religious coping, which is a cognitive reappraisal of the stressful event, human limitations, and corresponding religious beliefs). The present study reveals that preventive measures are taken at the social level as well as at the level of individual students. In addition, several reports [31,32,33,34] have stated that responsible behavior and perceived risk are associated with infection prevention behavior. In the present study, students stated that they were able to “contribute to society” after vaccination, suggesting that such a sense of social responsibility was associated not only with vaccination but also with subsequent persistence of infection-prevention behavior. Tang et al. [35] and Jose et al. [33] stated that individual prevention activities are important to prevent the spread of infection, and that a primary health care approach is important. Zhong et al. [36] stated that infection prevention behaviors are associated with reduced anxiety. We need to consider effective strategies for further health promotion for university students, including dissemination of information such as these reports.



One of the limitations of this research is that the survey was conducted at one local university. Another limitation is that the survey was given immediately after completing two large-scale vaccination programs. More important suggestions may be obtained if we can consider whether there is a difference depending on the situation of the spread of infection and whether there is a change after the end of the third infection outbreak. Furthermore, since this study was conducted only once, it would be helpful to understand the psychological and behavioral changes after a longer period of time or after the third vaccination. There was also the possibility that a response bias existed in that those who had been vaccinated were more likely to respond. Future surveys should be devised to address this bias.




5. Conclusions


The high vaccination rate in this survey was thought to be due to the increased sense of security and confidence in the vaccine through the dissemination of information and continuous wide-ranging support. The fact that young adults who perform a wide range of activities are careful about infection prevention may be one of the factors that prevents the explosive spread of infection in Japan. In the future, it is necessary to further consider effective strategies for improving the health of university students.







Author Contributions


Conceptualization, Y.O.; Methodology, Y.O. and J.T.; Validation, T.H., A.Y. and Y.M.; Investigation, Y.O.; Resources, T.H.; Data Curation, Y.O. and S.M.; Writing—Original Draft Preparation, Y.O.; Writing—Review & Editing, J.T.; Visualization, A.Y.; Supervision, J.T.; Project Administration, Y.O.; Funding Acquisition, J.T. All authors have read and agreed to the published version of the manuscript.




Funding


This research was supported by AMED under Grant Number JP20fk0108453.




Institutional Review Board Statement


The study was approved by the Epidemiology Ethics Committee of Hiroshima University (approval ID: E2123-2).




Informed Consent Statement


Informed consent was obtained from all subjects involved in the study.




Data Availability Statement


Not applicable.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



World Health Organization. Statement on the First Meeting of the International Health Regulations (2005) Emergency Committee Regarding the Outbreak of Novel Coronavirus (2019-nCoV). Available online: https://www.who.int/news/item/23-01-2020-statement-on-the-meeting-of-the-international-health-regulations-(2005)-emergency-committee-regarding-the-outbreak-of-novel-coronavirus-(2019-nCoV) (accessed on 26 March 2022).

	



World Health Organization. WHO Director-General’s Opening Remarks at the Media Briefing on COVID-19-11 March 2020. Available online: https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020 (accessed on 26 March 2022).

	



World Health Organization. WHO Coronavirus (COVID-19) Dashboard. Available online: https://covid19.who.int/ (accessed on 26 March 2022).

	



Ministry of Health, Labour and Welfare. Current Situation in Japan. Available online: https://www.mhlw.go.jp/stf/covid-19/kokunainohasseijoukyou_00006.html (accessed on 26 March 2022).

	



Latkin, C.A.; Dayton, L.; Yi, G.; Colon, B.; Kong, X. Mask usage, social distancing, racial and gender correlates of COVID-19 vaccine intentions among adults in the US. PLoS ONE 2021, 16, e0246970. [Google Scholar] [CrossRef] [PubMed]

	



Romer, D.; Jamieson, K.H. Conspiracy theories as barriers to controlling the spread of COVID-19 in the U.S. Soc. Sci. Med. 2020, 263, 113356. [Google Scholar] [CrossRef] [PubMed]

	



Troiano, G.; Nardi, A. Vaccine hesitancy in the era of COVID-19. Public Health 2021, 194, 245–251. [Google Scholar] [CrossRef] [PubMed]

	



Adhikari, B.; Cheah, P.Y. Vaccine hesitancy in the COVID-19 era. Lancet Infect. Dis. 2021, 21, 1086. [Google Scholar] [CrossRef]

	



Sharma, M.; Davis, R.E.; Wilkerson, A.H. COVID-19 vaccine acceptance among college students: A theory-based analysis. Int. J. Environ. Res. Public Health 2021, 18, 4617. [Google Scholar] [CrossRef]

	



Yadate, T.; Batra, K.; Netski, D.M.; Antonio, S.; Patros, M.J.; Besterm, J.C. Assessing acceptancy of COVID-19 vaccine booster dose among adult Americans: A cross-sectional study. Vaccines 2021, 9, 1424. [Google Scholar] [CrossRef]

	



National Institute of Infectious Diseases. Current Situation of Infection. 16 December 2021. Available online: https://www.niid.go.jp/niid/en/2019-ncov-e/10868-covid19-ab63th-en.html (accessed on 26 March 2022).

	



Brüssow, H.; Zuber, S. Can a combination of vaccination and face mask wearing contain the COVID-19 pandemic? Microb. Biotechnol. 2022, 15, 721–737. [Google Scholar] [CrossRef]

	



Ju, J.T.J.; Boisvert, L.N.; Zuo, Y.Y. Face masks against COVID-19: Standards, efficacy, testing and decontamination methods. Adv. Colloid. Interface Sci. 2021, 292, 102435. [Google Scholar] [CrossRef]

	



Ortiz-Prado, E.; Simbaña-Rivera, K.; Gómez-Barreno, L.; Rubio-Neira, M.; Guaman, L.P.; Kyriakidis, N.C.; Muslin, C.; Jaramillo, A.M.G.; Barba-Ostria, C.; Cevallos-Robalino, D.; et al. Clinical, molecular, and epidemiological characterization of the SARS-CoV-2 virus and the Coronavirus Disease 2019 (COVID-19), a comprehensive literature review. Diagn. Microbiol. Infect. Dis. 2020, 98, 115094. [Google Scholar] [CrossRef]

	



Howard, J.; Huang, A.; Li, Z.; Tufekci, Z.; Zdinal, V.; van der Westhuizen, H.M.; von Delft, A.; Price, A.; Fridman, L.; Tang, L.H.; et al. An evidence review of face masks against COVID-19. Proc. Natl. Acad. Sci. USA 2021, 118, e2014564118. [Google Scholar] [CrossRef]

	



Faul, F.; Erdfelder, E.; Buchner, A.; Lang, A.G. Statistical power analyses using G*Power 3.1: Tests for correlation and regression analyses. Bahav. Res. Meth. 2009, 41, 1149–1160. [Google Scholar] [CrossRef] [PubMed]

	



Lin, C.; Tu, P.; Beitsch, L.M. Confidence and Receptivity for COVID-19 vaccines: A rapid systematic review. Vaccines 2020, 9, 16. [Google Scholar] [CrossRef] [PubMed]

	



Soares, P.; Rocha, J.V.; Moniz, M.; Gama, A.; Laires, P.A.; Pedro, A.R.; Dias, S.; Leite, A.; Nunes, C. Factors associated with COVID-19 vaccine hesitancy. Vaccines 2021, 9, 300. [Google Scholar] [CrossRef]

	



Borges, J.; Byrne, M. Investigating COVID-19 risk perception and preventive behaviours in third-level students in Ireland. Acta Psychol. 2022, 224, 103535. [Google Scholar] [CrossRef]

	



de Fiqueiredo, A.; Simas, C.; Karafillakis, E.; Paterson, P.; Larson, H.J. Mapping global trends in vaccine confidence and investigating barriers to vaccine uptake: A large-scale retrospective temporal modelling study. Lancet 2020, 396, 898–908. [Google Scholar] [CrossRef]

	



Machida, M.; Nakamura, I.; Kojima, T.; Saito, R.; Nakaya, T.; Hanibuchi, T.; Takamiya, T.; Odagiri, Y.; Fukushima, N.; Kikuchi, H.; et al. Acceptance of a COVID-19 vaccine in Japan during the COVID-19 pandemic. Vaccines 2021, 9, 210. [Google Scholar] [CrossRef] [PubMed]

	



Khubchandani, J.; Sharma, S.; Price, J.H.; Wiblishauser, M.J.; Sharma, M.; Webb, F.J. COVID-19 vaccination hesitancy in the United States: A rapid national assessment. J. Commun. Health 2021, 46, 270–277. [Google Scholar] [CrossRef]

	



Kalam, M.A.; Davis, T.P., Jr.; Shano, S.; Uddin, M.N.; Islam, M.A.; Kanwagi, R.; Hassan, M.M.; Larson, H.J. Exploring the behavioral determinants of COBID-19 vaccine acceptance among an urban population in Bangladesh: Implications for behavior change interventions. PLoS ONE 2021, 16, e0256496. [Google Scholar] [CrossRef]

	



Thaker, J.; Ganchoudhuri, S. The role of attitudes, norms, and efficacy on shifting COVID-19 vaccine intentions: A longitudinal study of COVID-19 vaccination intentions in New Zealand. Vaccines 2021, 9, 1132. [Google Scholar] [CrossRef]

	



Li, J.B.; Yang, A.; Wang, L.X.; Zhang, M.C.; Lin, X.Q. Chinese public’s knowledge, perceived severity, and perceived controllability of COVID-19 and their associations with emotional and behavioural reactions, social participation, and precautionary behaviour: A national survey. BMC Public Health 2020, 20, 1589. [Google Scholar] [CrossRef]

	



Lin, C.; Mullen, J.; Smith, D.; Kotarba, M.; Kaplan, S.J.; Tu, P. Hesitancy, and recommendation to patients: A systematic review. Vaccines 2021, 9, 713. [Google Scholar] [CrossRef] [PubMed]

	



Sharma, M.; Barta, K.; Barta, R. A theory-based analysis of COVID-19 vaccine hesitancy among African Americans in the United States: A recent evidence. Healthcare 2021, 9, 1273. [Google Scholar] [CrossRef] [PubMed]

	



Lu, H.; Weintz, C.; Pace, J.; Indana, D.; Linka, K.; Kuhl, E. Are college campuses superspreaders? A data-driven modeling study. Comput. Methods Biomech. Biomed. Engin. 2021, 24, 1136–1145. [Google Scholar] [CrossRef] [PubMed]

	



Oosterhoff, B.; Palmer, C.A.; Wilson, J.; Shook, N. Adolescents’ motivations to engage in social distancing during the COVID-19 pandemic: Associations with mental and social health. J. Adolesc. Health 2020, 67, 179–185. [Google Scholar] [CrossRef]

	



Kim, S.; Ko, Y.; Kim, Y.J.; Jung, E. The impact of social distancing and public behavior changes on COVID-19 transmission dynamics in the Republic of Korea. PLoS ONE 2020, 15, e0238684. [Google Scholar] [CrossRef]

	



Siddiqui, S.; Qamar, A.H. Risk perception and protective behavior in the context of COVID-19: A qualitative exploration. Asian Bioeth. Rev. 2021, 13, 401–420. [Google Scholar] [CrossRef]

	



Cohn-Shwartz, E.; Ayalon, L. COVID-19 protective bahaviors: The role of living arrangements and localities. J. Appl. Gerontol. 2021, 40, 799–803. [Google Scholar] [CrossRef]

	



Jose, R.; Narendran, M.; Bindu, A.; Beevi, N.; Manju, L.; Benny, P.V. Public perception and preparedness for the pandemic COVID-19: A health belief model approach. Clin. Epidemiol. Glob. Health 2021, 9, 41–46. [Google Scholar] [CrossRef]

	



Duan, Y.; Shang, B.; Liang, W.; Lin, Z.; Hu, C.; Baker, J.S.; Wang, Y.; He, J. Predicting hand washing, mask wearing and social distancing behaviors among older adults during the COVID-19 pandemic: An integrated social cognition model. BMC. Geriatr. 2022, 22, 91. [Google Scholar] [CrossRef]

	



Tang, C.C.; Chen, H.; Wu, W.W. Factors influencing the protective behavior of individuals during COVID-19: A transnational survey. Sci. Rep. 2021, 11, 21654. [Google Scholar] [CrossRef]

	



Zhong, J.; Zhong, C.; Qiu, L.; Li, J.; Lai, J.; Lu, W.; Wang, S.; Zhong, J.; Zhao, J.; Zhou, Y. Risk and protective factors for anxiety during COVID-19 pandemic. BMC Public Health 2021, 21, 1063. [Google Scholar] [CrossRef] [PubMed]








[image: Vaccines 10 00863 g001 550] 





Figure 1. Reasons for not vaccination (multiple answers). 






Figure 1. Reasons for not vaccination (multiple answers).



[image: Vaccines 10 00863 g001]







[image: Vaccines 10 00863 g002 550] 





Figure 2. Fear of vaccine before and after vaccination. 
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Figure 3. Fear of vaccine after vaccination. Figure shows a comparison between students and faculty staff regarding their fear of vaccine after vaccination. Significantly more students had no fear after vaccination. 
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Figure 4. Impressions after vaccination. 
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Table 1. Study population.
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Demography

	
Gender

	
Unvaccinated

	
One Vaccination

	
Two Vaccinations

	
Total






	
Students

	
Male

	
42

	
11

	
1000

	
1053




	
Female

	
35

	
11

	
1049

	
1095




	
Neither

	
1

	
0

	
11

	
12




	
Total

	

	
78

	
22

	
2060

	
2160




	
Faculty and staff

	
Male

	
5

	
2

	
1096

	
1103




	
Female

	
18

	
2

	
1162

	
1182




	
neither

	
0

	
0

	
4

	
4




	
Total

	

	
23

	
4

	
2262

	
2289
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Table 2. Comparison of students and faculty and staff (fear and trust in vaccination).
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Students

N (%)

	
Faculty and Staff

N (%)






	
Gender

	
Male

	
1000 (48.8)

	
1096 (48.5)




	
Female

	
1049 (51.2)

	
1162 (51.5)




	
Fear of vaccination

(before vaccination)

	
Yes

	
842 (41.1)

	
950 (42.1)




	
No

	
879 (42.9)

	
917 (40.6)




	
Neither

	
328 (16.0)

	
391 (17.3)




	
Trust in vaccination (before vaccination)

	
I totally believe

	
164 (8.0)

	
205 (9.1)




	
I believe to some extent

	
1664 (81.2)

	
1819 (80.6)




	
I don‘t believe much

	
94 (4.6)

	
82 (3.6)




	
Neither

	
127 (6.2)

	
152 (6.7)
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Table 3. Comparison of students and faculty and staff.






Table 3. Comparison of students and faculty and staff.





	

	

	
Students

N (%)

	
Faculty and Staff

N (%)






	
Changes in feelings and

behavior after vaccination

	
Yes

	
567 (27.7) **

	
503 (22.3)




	
No

	
1482 (72.3)

	
1755 (77.7) **




	
Act with peace of mind

after vaccination

	
Yes

	
1141(55.7) **

	
866 (38.4)




	
No

	
282 (13.8)

	
426 (18.8) **




	
Neither

	
626 (30.5)

	
966 (42.8) **




	
Anxiety about infection

after vaccination

	
Increased

	
16 (0.8)

	
20 (0.9)




	
Reduced

	
822 (40.1)

	
981 (43.4)




	
No change

	
1154 (56.3)

	
1217 (54.0)




	
I have no anxiety from before

	
57 (2.8)

	
40 (1.8)








** p < 0.01.
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Table 4. Comparison of students and faculty and staff.
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Students

N (%)

	
Faculty and Staff

N (%)






	
Changes in range of action

after vaccination

	
Extended

	
271 (13.2) **

	
87 (3.9)




	
Narrowed

	
6 (0.3)

	
21 (0.9)




	
No change

	
1770 (86.4)

	
2140 (94.8)




	
Neither

	
2 (0.1)

	
10 (0.4)




	
Contact with people

after vaccination

	
Increased

	
214 (10.4) **

	
53 (2.4)




	
Reduced

	
16 (0.8)

	
33 (1.5) **




	
No change

	
1818 (88.7)

	
2167 (96.0)




	
Neither

	
1 (0.1)

	
5 (0.2)




	
About infection prevention after vaccination

	
Be more careful

	
97 (4.7)

	
115 (5.1)




	
Little to be careful

	
117 (5.7) **

	
32 (1.4)




	
No change

	
1799 (87.8)

	
2066 (91.5) **




	
Neither

	
36 (1.8)

	
45 (2.0)








** p < 0.01.



















	
	
Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.











© 2022 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).






nav.xhtml


  vaccines-10-00863


  
    		
      vaccines-10-00863
    


  




  





media/file6.jpg
[ESN—

[ —





media/file1.png
I don't need to be vaccinated because
I will take a prevent measures for infection

Even if infected, it doesn't seem to be serious
I am afraid of the side effect of the vaccination
Because of allergic symptoms

Doctor advised me not to get vaccinated

My family or friend ask me not get vaccinated
I forgot

Others

=

20





media/file7.png
_I||||§

1000

1500

I was relieved to be vaccinated

I think there is less nsk of
getting senous even if mfected

I think I was able to contnbute
to infection prevention
I want to recommend it 1o my fnends

I'm sull full of anxiety

others





media/file5.png
1.00

Fear
0.75
0.50

Mo fear
0.25

MNeither

0.00

Students Fﬂi:l.lll'j;"“a;id staff





media/file3.png
Students Faculty and staff

No fear
N=017
(40.6%)

No fear
N=8T79
(42.9%)

=128 N=220
(16.0%) (26.1%)

vVacc inaﬁnn vaccination Vﬂﬂﬁilﬂﬁﬂﬂ vaccination





media/file4.jpg
1.00

Fear
0.75
0.50
No fear
Neither

Students Faculty and staff





media/file0.jpg
1 don't need to be vaccinated because
Twill ke prevent measures for infection - EEEE——=

Even ifinfeted, it dosst scem (o b scious .
1 am s of th ide et of the vacciation EE——
Because of llergic symploms NSG_—_—-_u—=_—
Doctor advised me ot o gt vaccinated W
My family or friend ask me not get vaccinated  SG_—___————
Togot
Ot I—
0 2 © P





media/file2.jpg





