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Background: The coronavirus disease 2019 (COVID-19) continues to threaten human health, and health professionals, including nursing students, usually work in healthcare frontiers with a high risk of infection. Vaccination is currently one of the most effective preventive measures. This study aimed to explore the determinants of COVID-19 vaccine hesitancy in nursing students.

Methods: In November 2022, a sample of undergraduate nursing students was recruited from several medical schools in Anhui Province, China, and an online cross-sectional survey was conducted using the questionnaire star platform (Wenjuanxin). A Chi-square test was used to explore vaccine hesitancy among nursing students with different social demographic characteristics and vaccine attitudes. Binary logistic regression analysis was then used to determine the influence factors of vaccine hesitancy among nursing students.

Results: A total of 1,090 valid samples were collected in this study. Of these, 27.06% (295) of nursing students reported COVID-19 vaccine hesitancy. The results showed “the need to go out of town recently” (OR = 0.670), “very confident that the outbreak could be controlled sustainably” (OR = 0.393), “feeling at risk of infection” (OR = 0.658), “not being worried/being generally worried about the vaccine's safety” (OR = 0.226 and OR = 0.686, respectively), and “not being worried about the vaccine's effectiveness” (OR = 0.411). These five factors are protective factors associated with COVID-19 vaccine hesitancy in nursing students. The factors “considering the country completely safe from an outbreak” (OR = 3.436), “considering themselves safe because others are vaccinated” (OR = 2.239), and “Agreeing that other protective measures can be relaxed after vaccination with the COVID-19 vaccine” (OR = 2.007) are risk factors associated with COVID-19 vaccine hesitancy among nursing students (P < 0.05).

Conclusion: Overall, relatively few nursing students had COVID-19 vaccine hesitancy. Schools and relevant institutions still need to actively guide them to improve their confidence in the COVID-19 vaccine, strengthen the prevention and control measures of the epidemic, and improve their awareness of the crisis to improve the vaccination rate to reduce the COVID-19 vaccine hesitancy in nursing students.
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1 Introduction

The outbreak of coronavirus disease 2019 (COVID-19) in 2020–2022 seems to be behind us, however, in fact, it still threatens human health worldwide and causes severe social and medical resources burden. World Health Organization (WHO) reported on April 11, 2024, that there are still thousands of deaths per week from COVID-19, and the number of deaths per week is distributed in a wave pattern (1). The report emphasizes that COVID-19 continues to threaten the health of our population, and vaccination with COVID-19 is the most effective preventive measure at present. Vaccination with COVID-19 can effectively prevent the disease from becoming severe and reduce mortality. Furthermore, given the changing nature of outbreaks and the potential for mutation and waning immunity, regular COVID-19 vaccination is necessary to counter the threat posed by long-term COVID-19 (2).

However, with the effective control of infectious diseases by vaccination, people turn to worry about the safety and necessity of vaccination, resulting in obvious vaccine hesitancy (3). Vaccine hesitancy refers to delaying the acceptance or refusal of vaccination despite the availability of vaccination services. Vaccine hesitancy is complex and context-specific, varying across time, place, and vaccines. It is influenced by factors such as complacency, convenience, and confidence (4). Individuals who are vaccination hesitant fall between the vaccine-willing and vaccine-refusing categories, including those who refuse certain vaccines but receive others, those who delay vaccination, and those who are willing to be vaccinated but have concerns (5). According to the 3Cs model proposed by WHO (4), vaccine hesitancy is influenced by confidence, convenience, and complacency factors. Confidence represents trust in vaccine safety, effectiveness, and health system capabilities. Complacency means a low perception of disease risk; vaccination was not considered necessary. Convenience represents the convenience of the vaccination environment and the affordability and availability of vaccines (4). Social contexts also influence vaccine hesitancy, including vaccination history, economics, culture, ecology, health systems, and politics (3). In addition, individual or group views and beliefs about vaccines and attitudes toward vaccination influence individual vaccine hesitancy (6).

In 2019, the WHO listed vaccine hesitancy as one of the world's top ten health threats (7). Vaccine hesitancy is thought to cause lower vaccine coverage and increased risk of a vaccine preventing disease outbreaks and epidemics (4). Studies have shown that when COVID-19 vaccination rates reach 67% of the population, the incidence of COVID-19 decreases (8). However, the overall incidence of COVID-19 vaccine hesitancy in different populations at this stage is 31.1–84.6% (9). How to alleviate public vaccine hesitancy and improve the vaccination rate of COVID-19 has become a new challenge for COVID-19 epidemic prevention.

Front line healthcare workers are considered one of the groups at highest risk of exposure to COVID-19 infection, and with evidence showing that the percentage of healthcare workers testing positive for COVID-19 was 51.7%, healthcare workers are at great risk and challenge during outbreaks (10). As future healthcare workers, nursing students need to complete clinical placements despite the ongoing global epidemic. Moreover, nursing students are at a relatively high risk of infection due to a lack of knowledge about infectious diseases, less clinical experience, and inadequate protective measures (11, 12). To ensure their health, vaccination of COVID-19 vaccine is essential for nursing students. Besides, as providers and educators of health care, nursing students' attitudes to vaccination will affect their health and the attitude of other people around them toward vaccination (13), they have a key role to play in promoting the delivery of vaccinations. Several studies have shown that the medical staff's knowledge and attitude to vaccines are essential determinants of patient acceptance of vaccines (14, 15). Therefore, it is important to understand the determinants of COVID-19 vaccine hesitancy in nursing students and to increase vaccine knowledge and vaccination rates among nursing students.

Vaccine hesitancy is also a psychological state of refusing or resisting vaccination, including behavioral vaccination, but still with doubt or suspicion (16). Although most medical personnel and medical students in China have taken the initiative to vaccinate against COVID-19, this does not mean that they do not have vaccine hesitancy. Negative vaccination mentality and vaccination behaviors may influence individual attitudes toward vaccines and future vaccinations (17). Scholars from several different countries have studied the current status of COVID-19 vaccine hesitancy among nursing students. A cross-sectional study conducted in the United States revealed that 31.1% of nursing students exhibited hesitancy about vaccination, while 16.4% expressed a lack of intention to be immunized. Influence factors of vaccine hesitancy include a positive attitude, concerns about safety, consulting social media, and race (18). A study of 1,068 medical students in India revealed that 10.6% of individuals exhibited vaccine hesitancy. Factors such as concerns about vaccine safety and effectiveness, lack of awareness of vaccination qualifications, and lack of trust in government agencies were identified as influence factors of vaccine hesitancy (19). However, most existing studies on vaccine hesitancy have tended to conceptualize it in overly simplistic terms, categorizing into “acceptance,” “rejection,” and “uncertainty.” Vaccine hesitancy is a complex psychological state. As such, these studies should exercise more caution and nuance when interpreting and characterizing the phenomenon of vaccination hesitancy.

Reducing nursing students' COVID-19 vaccine hesitancy is recognized as an important strategy for promoting public confidence in vaccines and preventing disease. With the continuation of the COVID-19 epidemic, there is an increased need for future interventions to prevent outbreaks. Governments have emphasized leveraging behavioral science insights to identify public concerns and develop response strategies to promote behavioral interventions for COVID-19 prevention (20). Increasing the intention of nursing students to receive the COVID-19 vaccine is recognized as an important strategy to prevent infection and build public confidence in vaccination (12). However, the evidence shows that worldwide, the percentage of medical students hesitant about the COVID-19 vaccine ranged from 3.9 to 66.2%, and only concern about vaccine side effects as a predictor of vaccination (21). Some studies only considered the impact of gender, residence, and previous vaccination experience on vaccination intentions and did not consider beliefs about vaccination, so these predictors should be interpreted cautiously (12). According to the knowledge attitude practice theory, knowledge and attitudes are the drivers of change in practice (22). Hence, understanding nursing students' vaccine-related knowledge and attitudes and targeting interventions is vital for reducing their COVID-19 vaccine hesitancy. This study focuses on the influence of nursing students' knowledge and attitudes on their COVID-19 vaccine hesitancy (e.g., attitudes toward vaccine safety and efficacy, perceived risk of outbreaks, perceptions of herd immunity). This study lays the foundation for further exploring and addressing the knowledge and attitudinal gaps that inform COVID-19 vaccine hesitancy. The findings provide a scientific foundation for educational, medical, and governmental organizations to develop targeted interventions to mitigate vaccine hesitancy within this population of nursing students.



2 Methods


2.1 Ethical considerations

The School of Nursing, Wannan Medical College's Ethics Review Committee approved this study (LL-202204). All participants provided informed consent.



2.2 Study design, setting, and participants

This study employed a cross-sectional research design and adhered to the STROBE guideline (12, 23) for reporting cross-sectional studies. The participants were recruited through a convenience sampling approach. An online survey was conducted through Wenjuanxin (www.wjx.cn) in several medical universities in Anhui Province, China, from November 9, 2022, to November 25, 2022. The researchers presented the study's purpose, significance, and privacy to the nursing students in the classroom and sent the link to the online questionnaire on social media. After completing the informed consent form, participants who volunteered for this study completed the questionnaire using an online link. A priori power analysis was conducted using G*Power (24) to estimate binary logistic regression analyses for detecting medium effect sizes (f2 = 0.15, OR = 3.47) (25). Two-sided test, alpha = 0.05, power (1-beta) = 0.9, estimated sample size N = 128.

The participants were age >18, full-time undergraduate nursing students, and informed consent to participate in this study, and individuals who could not complete the questionnaire independently or could not be vaccinated due to health problems were excluded. To enhance the quality of the questionnaire, the e-questionnaire was set up with a separate IP address, all questions were set as forced to be completed, and the survey was limited to 10 min. All questionnaires were completed in the study settings; the researchers checked them immediately to exclude invalid questionnaires (the questionnaire options were not fully completed, or the filling time was either too short or too long). A total of 1,114 questionnaires were returned, of which 1,090 were valid (97.85% validity rate).



2.3 Assessment and evaluation

(1) Sociodemographic characteristics, including age, sex, place of residence, recent need for an internship, recent need to go out of town, father and mother's highest education, self-assessment of physical health status, whether hepatitis B vaccine has been vaccinated in the recent 5 years, and whether adverse reactions have occurred after vaccination by other vaccines.

(2) COVID-19 Epidemic Prevention and Control Knowledge and Attitudes Questionnaire: Self-designed, including “Whether there is confidence in our country sustainable epidemic control.”; “Do you think the country is already safe from an outbreak.”; “Do you think you are safe if anyone else is vaccinated?”; “Do you worry about being infected without vaccination?”; “Whether there is a risk of infection.”

(3) COVID-19 vaccine knowledge and attitudes questionnaire: Self-designed, including “Are you worried about the vaccine's safety.”; “Are you worried about the effectiveness of the vaccine.”; “Do you agree that other protective measures can be relaxed after COVID-19 vaccination.”

(4) COVID-19 vaccine hesitancy questionnaire: The questionnaire comprises two parts. Part one, per the definition of WHO (16), a question is used to assess the degree of vaccine hesitancy among respondents. “Please indicate your willingness to be vaccinated according to your actual circumstances.” The respondent may select one of the following options: “Refuse all,” “Refuse but unsure,” “Refuse some,” “Delay,” “Accept some,” “Accept but unsure,” and “Accept all.” If the respondent who selected any of the first five options was considered to be vaccine hesitancy. Conversely, the respondent was considered willing to be vaccinated (26). Part two of the survey consisted of multiple-choice questions regarding access to information about the COVID-19 vaccine, reasons for willingness to receive the vaccine, and reasons for hesitancy to the vaccine. The complete Chinese version of the questionnaire is shown in Supplementary material.



2.4 Data analysis

The IBM SPSS 23.0 software was used for data analysis. The demographic characteristics of the subjects were described by frequency and percentage. Pearson's chi-square test was used to analyze the differences between the groups, and the binary logistic regression analysis was used to test the influence factors of COVID-19 vaccine hesitancy. Odds ratios and 95% confidence intervals were used to estimate associations. A two-tailed P-value of < 0.05 was considered significant. Finally, GraphPad Prism 9 was used to visualize the logistic regression analysis results.




3 Results


3.1 Sociodemographic characteristics of respondents

A total of 1,090 nursing students completed the survey. Details of participant characteristics are presented in Table 1. The mean age of the respondents was 20.01 ± 1.18 years; most (74.8%) of them were female, 59.4% were from rural areas, and 40.6% were from urban areas. Regarding past vaccinations, 67.33% of the respondents had been vaccinated in the past 5 years, and 10.37% of the respondents had experienced adverse reactions after vaccination.


TABLE 1 Comparison of sociodemographic characteristics for COVID-19 vaccine hesitancy (n = 1,090).
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3.2 COVID-19 vaccine hesitancy among nursing students

This study showed that 295 (27.06%) nursing students had COVID-19 vaccine hesitancy. The main reasons for willingness to be vaccinated against COVID-19 were responding to the national promotion (84.07%), worry about COVID-19 infection (73.33%), and advice from hospitals and schools (68.15%). The main reason for the hesitancy toward the COVID-19 vaccination was the fear of the vaccine's adverse reactions (64.14%). The vaccine has just been introduced to the market, and people are worried about the unknown problems with the vaccine (62.50%). Worried about the safety of the vaccine (59.87%). Details are shown in Table 2.


TABLE 2 COVID-19 vaccination willingness of nursing students (n = 1,090).

[image: Table 2]



3.3 Comparison of sociodemographic characteristics for COVID-19 vaccine hesitancy

As shown in Table 1, several factors were identified significantly associated with COVID-19 vaccine hesitancy, including sex (P = 0.002), Going to the internship in the near future (P = 0.047), Going out of town in the near future (P = 0.009), Father's and mother's education (P = 0.050 and P = 0.038, respectively), Self-assessment of physical health (P = 0.027), Received hepatitis B vaccine in the last 5 years (P = 0.015), Adverse reaction to vaccination (P < 0.001); Confident in the ability of China to sustainably control the epidemic (P < 0.001); Believe that the country is safe and there will be no outbreak (P < 0.001); Think that as long as other people have been vaccinated, they will be safe (P < 0.001); Worry that they will be infected if they do not receive the vaccine (P < 0.001); Believe that there is a risk of infection at present (P = 0.001); Worry about the safety of the vaccine (P < 0.001); Worry about the effectiveness of the vaccine (P < 0.001); Agree that other protective measures can be relaxed after vaccination (P < 0.001).



3.4 Associated factors of COVID-19 vaccine hesitancy

The vaccine hesitancy was used as the dependent variable in this study (no = 0, yes = 1). Factors showing statistical differences in the Chi-square test were used as independent variables. Dummy variables were set when the independent variable was k ≥ 3. Due to the large number of independent variables in this study, the binary logistic regression analysis was conducted using Forward: LR (αin = 0.05, αout = 0.10), and the variables that finally entered the regression equation were eight variables, as shown in Table 3.


TABLE 3 Binary logistic regression analysis of influence factors of COVID-19 vaccine hesitancy for nursing students in China (n = 1,090).

[image: Table 3]

The study results showed “the need to go out of town recently” [OR = 0.670, 95% CI (0.465, 0.963)], “very confident that the outbreak could be controlled sustainably” [OR = 0.393, 95% CI (0.275, 0.562)], “feeling at risk of infection” [OR = 0.658, 95% CI (0.476, 0.908)], “not being worried/being generally worried about the vaccine's safety” [OR = 0.226, 95% CI (0.134, 0.380) and OR = 0.686, 95% CI (0.477, 0.986), respectively], and “not being worried about the vaccine's effectiveness” [OR = 0.411, 95% CI (0.261, 0.648)]. The above five factors were protective factors against COVID-19 vaccine hesitancy among nursing students (P < 0.05).

The students considering the “country completely safe from an outbreak” [OR = 3.436, 95% CI (1.984, 5.950)], “consider themselves safe because others are vaccinated” [OR = 2.239, 95% CI (1.219, 4.113)], and “agree that other protective measures can be relaxed after vaccination with the COVID-19 vaccine” [OR = 2.007, 95% CI (1.106, 3.640)] were risk factors for COVID-19 vaccine hesitancy among nursing students (P < 0.05). Details of the factors associated with COVID-19 vaccine hesitancy among Chinese nursing students are shown in Table 3 and Figure 1.
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FIGURE 1
 Factors associated with COVID-19 vaccine hesitancy among Chinese nursing students.





4 Discussion

The results showed that 27.06% of nursing students had COVID-19 vaccine hesitancy. A lower percentage of nursing students in this study showed vaccine hesitancy compared to the 2021 survey result (27). Various reasons may explain this outcome, such as social and school promotion; validation of vaccine safety over time, and so on. The main reason is that they are worried about adverse reactions to vaccines (64.14%), which is similar to the research results of Kin (28). The respondents' vaccine hesitancy was primarily driven by concerns about vaccine efficacy, potential adverse reactions, and the duration of protection provided by the vaccine. These concerns can be largely attributed to a lack of confidence in the vaccine and fear of its potential consequences. Furthermore, given the COVID-19 vaccine has just been introduced, there are widespread concerns about the uncertainties surrounding the COVID-19 vaccine (62.5%). This result is consistent with the study of Zhang et al. (29). The research results show that the willingness to vaccinate the COVID-19 vaccine after its emergency listing is only 42.46%. The vaccine development needs 3–5 years or even longer (30), and the public may still wait and observe the vaccine's protective effect. In addition, concerns about vaccine safety (59.87%) are one of the main reasons for vaccine hesitancy (31). Usually, vaccine side effects and adverse reactions draw the public's much attention, particularly, vaccine safety incidents that occurred during that period of time (32). In addition, studies have shown that a lack of trust in vaccination professionals and manufacturers also affects public concern about vaccine safety (33).


4.1 Factors associated with COVID-19 vaccine hesitancy among Chinese nursing students

A lower incidence of COVID-19 vaccine hesitancy among nursing students who recently need to go out of town [Yes vs. No, OR = 0.670, 95% CI (0.465, 0.963), P = 0.031] was similar to the results of Huo et al. (34). During the study period, China entered the normalization stage of epidemic prevention and control, and there were occasional aggregations caused by sporadic cases in some areas (35). Nursing students have a high degree of group mobility and aggregation, influenced by factors such as study, practice, and daily life. At the same time, some nursing students are about to enter clinical practice. Therefore, the incidence of vaccine hesitancy among nursing students was low. Comparatively, nursing students who “have to go out of town” are exposed to different environments, and populations are at higher risk of infection. Consequently, the incidence of vaccine hesitancy is lower among them.

Nursing students with high confidence in the sustainable control of the Chinese epidemic had a relatively low incidence of COVID-19 vaccine hesitancy [Very confident vs. Neutral, OR = 0.393, 95% CI (0.275, 0.562), P < 0.001], consistent with the findings of Cristina Giambi et al. (33). Nurses' confidence in controlling the outbreak is essentially confidence in the policy-makers. According to the “3Cs” model theory, confidence in vaccine policy-makers will promote vaccination (4). Confidence is transformed into dependence, which reduces or eliminates vaccine hesitancy. A study in Austria showed that vaccine hesitancy was 2.07–2.26 times higher among residents who expressed opposition and neutrality toward vaccine decision-makers than among those who supported vaccine policy-makers (36). Confidence is a central predictor of vaccine hesitancy, and mistrust of vaccines/government increases vaccine hesitancy (37). Similar to the results of this study, 84.07% of nursing students who were willing to receive the COVID-19 vaccine indicated that responding to the national promotion was one of the reasons they were willing to receive the vaccine. The solution to vaccine hesitancy is inseparable from the government's and medical personnel's leadership. Government agencies should continue to increase public awareness of the importance and necessity of COVID-19 vaccination.

Nursing students who “feel completely safe in the country and that there will be no outbreaks” have a higher incidence of COVID-19 vaccine hesitancy [Yes vs. No, OR = 3.436, 95% CI (1.984, 5.950), P < 0.001], which supports Żuk et al. (38) and Wang et al. (39) findings. Due to the stringent control measures implemented by the Chinese government to mitigate COVID-19 outbreaks during the period of 2020–2022, such as the delineation of risk zones and outbreak management strategies, the infection and mortality rates of COVID-19 in China have remained relatively low (40, 41). Consequently, some nursing students in China have not fully recognized the importance and necessity of COVID-19 vaccination for disease prevention and management, and thus do not perceive vaccination as an essential measure (42). As a result, they have become complacent about the importance of vaccination and infectious disease control (4). However, the effective management of COVID-19 outbreaks today relies on maintaining high vaccination rates, continued advancements in medical technology, and coordinated efforts by national governments (43). Vaccination remains the single most effective measure to safeguard vulnerable populations and mitigate the spread of the COVID-19 virus (44). In this regard, schools should further improve the awareness of nursing students on the susceptibility and severity of COVID-19.

The results showed that nursing students who believed they were safe as long as others were vaccinated had a higher incidence of COVID-19 vaccine hesitancy [Yes vs. No, OR = 2.239, 95% CI (1.219, 4.113), P = 0.009], which was aligned with the results of Pogue et al. (44). Some nursing students have misconceptions about vaccination. The main point is that “not everyone needs to be vaccinated, and group immunization is sufficient to protect everyone (44)”. Indeed, when the majority of individuals are vaccinated, the disease is prevented from spreading due to the phenomenon of herd immunity. However, those who are unvaccinated remain at a high risk of infection (45). This misconception causes some nursing students to have a wait-and-see mentality, believing that as long as others are vaccinated, they will not be infected, resulting in vaccine hesitancy. It is recommended that nursing students' epidemiological knowledge be strengthened through health education to prevent them from adopting a wait-and-see mentality.

The incidence of vaccine hesitancy among nursing students who perceived themselves to be at risk of infection was relatively low [Yes vs. No, OR = 0.658, 95% CI (0.476, 0.908), P = 0.011], which was similar to that of Kong (46) and Jiang and Zhang (47). Because of the nature of the medical profession, nursing students have a clearer perception of the risk of COVID-19 infection, which is one of the important reasons why nursing students choose to receive the vaccine. The study of nursing students and clinical nurses shows that the overall performance of the risk perception ability of nursing students and clinical nurses is excellent (47, 48). Higher awareness of the risk of the COVID-19 epidemic and recognition of the importance of the COVID-19 vaccine in prevention and control are the reasons for the low incidence of vaccine hesitancy among nursing students. Notably, a study conducted in the UK found that young people did not see themselves as being at risk of contracting COVID-19. This perception was driven by a lack of confidence in the government's response and a lack of belief that the vaccine could effectively prevent the disease (49).

The lower the concern about vaccine safety, the lower the incidence of vaccine hesitancy [Don't worry vs. Worry, OR = 0.226, 95% CI (0.134, 0.380), P < 0. 001; Neutral vs. Worry, OR = 0.686, 95% CI (0.477, 0.986), P = 0.042], which is comparable to the findings of Li's et al. study (50). Vaccine safety is one of the main reasons for vaccine hesitancy (51), including concerns about vaccine safety and adverse reactions. Studies have shown that vaccine problems have affected public confidence in vaccine disease prevention (32). In Japan, the incidence of COVID-19 vaccine hesitancy among women is higher, mainly due to the safety problems of human papillomavirus (HPV) vaccines in the past, which caused public and media attention to vaccine safety (52). Furthermore, considering the safety of the COVID-19 vaccine, the willingness of residents to vaccinate against COVID-19 immediately after the vaccine listing was only 23.0%, and the willingness to vaccinate against COVID-19 decreased by 35.3% (49). More people hope to delay vaccination against COVID-19 until the vaccine's safety is confirmed. The attitudes of healthcare professionals and information about vaccine safety from authoritative sources are essential to improve people's confidence in vaccine safety (53). The Internet is a major source of information about vaccines. Negative information on the Internet is one of the main reasons for suspicious vaccine safety and causes people to hesitate about vaccines (54). It is recommended that relevant institutions enhance their media supervision, implement effective network information screening management, and facilitate communication between the public and traditional institutions through Internet media to reduce vaccine-related misunderstanding.

In this study, nursing students who were not worried about vaccine effectiveness had a lower incidence of vaccine hesitancy [Don't worry vs. Worry, OR = 0.411, 95% CI (0.261, 0.648), P < 0.001], which was similar to the results of Pogue et al. and Wu et al. (44, 55). The respondents' vaccine hesitancy is primarily driven by concerns about its effectiveness, duration, and adverse effects. Studies have shown that, as vaccine efficacy improves, people's willingness to be vaccinated against the COVID-19 virus will increase significantly (49). It is predicted that when the efficacy of the COVID-19 vaccine reaches 90%, the willingness of the target groups to accept the vaccine will reach 45.6–73.2% in 3 months since the beginning of the vaccination plan (49). Lin and Wang (56) showed that the efficacy of the HPV vaccine and the duration of immunization were the primary determinants of HPV vaccine uptake among nursing students. In light of this, vaccine regulatory authorities must prioritize evaluating and monitoring the quality, safety, and effectiveness data associated with COVID-19 vaccines.

The findings of this study indicate that the prevalence of vaccine hesitancy was higher among nursing students who agreed to relax other protective measures after vaccination [Agree vs. Disagree, OR = 2.007, 95% CI (1.106, 3.640), P = 0.022], a result that is consistent with the findings reported by Liu et al. (27). The reason reflected that some nursing students were complacent about the role of the COVID-19 vaccine in preventing diseases and demonstrated misunderstandings about the vaccine. Although vaccination can produce immunization and reduce the risk of infection, its protective effect is not absolute. Some individuals may not be able to produce sufficient antibodies following vaccination, which could reduce the effectiveness of immunization. Studies have demonstrated that a lack of comprehension of vaccine characteristics and epidemics can lead to a sense of complacency (57). Similar to the results of this study, some nursing students have insufficient awareness of the characteristics of the COVID-19 vaccine and show complacency with the vaccine, resulting in vaccine hesitancy.



4.2 Limitations

This study had some limitations. First, it did not examine how the nursing students' perceptions of COVID-19 severity affected their vaccination intentions. The severity of illness from COVID-19 could be an important factor in their decision to get vaccinated, but the study did not address this. Additionally, the study was conducted only in Anhui Province China using a convenience sampling. This means the results may be specific to that geographic area and need to be validated in other populations. Another limitation was the cross-sectional research design, which only looked at a single point in time, rather than tracking changes over time. Vaccine hesitancy can change over time, so the researchers recommend that future studies use longitudinal tracking surveys to explore how vaccine hesitancy evolves.




5 Conclusion

Overall, 27.06% of participants reported COVID-19 vaccine hesitancy. The main reason for COVID-19 vaccine hesitancy is the concern about the adverse reactions of the vaccine. The vaccine has just been put on the market, and they are worried about the unknown problems of the vaccine and worried about the safety of the vaccine. Nursing students who believe that the country is completely safe from outbreaks, believe that they will not be infected as long as others are vaccinated, and agree that they can relax other protective measures after receiving the COVID-19 vaccine are at high risk for vaccine hesitancy. Schools and healthcare institutions should take relevant countermeasures to improve nursing students' understanding of the COVID-19 epidemic and the vaccine, correct their misconceptions and behaviors, improve their risk perception, and perfect their protective measures. In addition, infectious disease prevention training is needed for nursing students to reduce their vaccine hesitancy and protect their health.
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