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ABSTRACT

Studies have identified teacher effects on students’ attitudes. This study explored the differences in and
associations between teachers’ and students’ COVID-19 vaccine hesitancy, and the factors that affect it.
A population-based self-administered online survey was conducted to evaluate the COVID-19 vaccine
hesitancy of teachers and students in a college in Taizhou, China. A total of 835 valid questionnaires were
obtained. All data were analyzed using IBM SPSS statistics 26.0 software. The proportions of COVID-19
vaccine hesitancy for teachers and students were 31.7%, and 23.8%, respectively. In the binary logistic
regression analysis, teachers who perceived the safety of the COVID-19 vaccine as low (OR = 6.794 , 95%Cl:
1.701-27.143), did not pay continuous attention to the vaccine news (OR = 3.498, 95%Cl: 1.150-10.640),
and suffered chronic diseases (OR=2.659, 95%Cl: 1.135-6.227) were more likely to hesitate to get
vaccinated against COVID-19. The group of students who perceived the COVID-19 vaccine safety as
being low (OR=1.805, 95%Cl: 1.094-2.979) were more hesitant to get the COVID-19 vaccine. While
both teachers and students were hesitant about the COVID-19 vaccine, teachers were found to be more
so. Perceptions regarding the safety of COVID-19 vaccines, attention to and awareness of vaccine news,
and chronic medical conditions were the main factors that influenced the hesitation regarding COVID-19
vaccines. Therefore, students’ vaccine hesitancy may depend largely on the perceptions of the vaccine’s
safety rather than teachers’ vaccine hesitancy.
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Introduction the COVID-19 vaccine is common among the general
population in China'® as hesitancy proportions were:
54.7% in Hong Kong (in 2020),'* 19.2% in Macao (in
2021),"” 35.5% in Beijing (in 2021),'® and 41.2% in
Southwest China (2021).)” Vaccine hesitancy is an
ongoing problem, and a better understanding of the phe-
nomenon and its determinants in specific populations can
develop more effective and targeted vaccination strategies.

The Theory of Planned Behavior (TPB) has been used to
analyze individuals’ attitudes toward COVID-19 vaccination.'®
According to the TPB, the attitude toward vaccination partly
depends on the subjective norm, which refers to individuals’
perceptions of judgment from society members.'®

The coronavirus disease 2019 (COVID-19) was classified as
a pandemic and serious public health threat in 2020.'
Vaccination is a key preventive measure to constrain the
COVID-19 pandemic, and many countries have developed
free vaccination programs.

Vaccination rates have historically varied by region and
vaccine-specific characteristics, however, vaccine hesitancy
remains an important factor influencing the process.” In
2015, the World Health Organization’s (WHO) Strategic
Advisory Group of Experts on Immunization (SAGE)
defined vaccine hesitancy as “the delayed acceptance or

refusal of vaccination despite the availability of vaccina-
tion services”. According to recent surveys, there is
a high degree of COVID-19 vaccination hesitancy
worldwide.” For example, cross-sectional surveys in the
United States, Turkey, the UK, Brazil, Egypt, Sub-
Saharan Africa and Italy show that the hesitation rate of
the COVID-19 vaccine was 42.4% (in 2020),° 45.3% (in
2021),” 20.7% (in 2021),° 10.5% (in 2020),” 41.9% (in
2021),"* 49% (in 2021),'"" and 31.1% (in 2021),"* respec-
tively. Furthermore, studies have revealed that hesitancy of

Studies have shown that certain sub-populations have an
increased risk of contagion, such as college students who
often live and study in crowded settings.'"” Teachers play
significant roles in schools particularly those with boarding
facilities. Studies have identified teacher effects on students’
attitudes and behaviors.”® Therefore, this study asks the
following questions. To what extent does teachers’ vaccine
hesitancy influence students’ vaccine hesitancy through
subjective norms? What are the factors that affect vaccine
hesitancies among teachers and students?
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Until recently, vaccine hesitancy between teachers and
students had rarely been studied. A study in the United
States (in 2020) indicated that only 60% of faculty mem-
bers and 45% of students expressed their readiness to
receive a COVID-19 vaccine.”! Accordingly, we conducted
a comparative study on COVID-19 vaccine hesitancy
between teachers and students in a Chinese college, to
explore the extent to which teachers’ vaccine hesitancy
affects that of students’ and investigate the factors that
influence vaccine hesitancy among teachers and students.

Methods and materials
Study design and population

In 2021, there were 110 colleges in Zhejiang Province, four of
which were in Taizhou.”> We conducted a cross-sectional study
at an occupational College in Taizhou in June 2021, which
consisted of more than 11,000 students and 600 teachers. An
online questionnaire was designed through the WeChat-
incorporated Wen-Juan-Xing platform (Changsha Ranxing
Information Technology Co., Ltd., Hunan, China), the largest
online survey platform in China, and a Quick Response (QR)
code was generated. A convenient sample of 246 teachers and
1963 students received the invitation for the survey through
WeChat. The respondents answered the questionnaire by scan-
ning the QR code on their mobile phones. Of those invited,167
teachers (response rate: 67.9%) and 1,237 students (response
rate: 63.0%) completed the self-administered questionnaire.
Subsequently, 167 teachers were matched 1:4 with students
by gender.””"*° In total, 835 valid questionnaires were
obtained. This study was exempted from informed consent
and approved by the Ethics Committee of Taizhou Hospital
of Zhejiang Province (Approval number: K20210520) in
China. All procedures were performed in accordance with the
guidelines of the institutional ethics committee and adhered to
the tenets of the Declaration of Helsinki. The participants’
information was remained anonymous throughout.

Structured questionnaires

A self-administered questionnaire was designed for this
study. The contents of the questionnaire were: (1) basic
demographic information, such as age, sex, grade level,
residence, and underlying diseases; (2) The respondents
were asked, “Do you hesitate to get the COVID-19 vaccine
for yourself (Whether you are vaccinated or not)?” (four
items: very hesitant, hesitant, unhesitant, or very unhesi-
tant); (3) perceptions of the COVID-19 vaccine, tested by
two questions: “Do you think current COVID-19 vaccines
are safe?” (four items: very safe, safe, unsafe, or very
unsafe) and “How long do you think the protective effect
will last after vaccination?” (four items: 3 months, 6 months,
12 months, others); (4) knowledge about vaccination against
COVID-19, measured by: “Which of the following condi-
tions do you think is suitable for vaccination against
COVID-19?” (three items: yes, no, or unclear); (5) risk
perception of COVID-19, measured by: “How do you per-
ceive the risk of the SARS-CoV-2?” (five items: very high,

high, general, low, and very low); and (6) vaccination
awareness, measured by: “Have you pay attention to the
news of COVID-19 vaccine constantly” (yes or no). All of
the questions were closed, with checkboxes provided for
responses.

Statistical analyses

The primary outcome of the survey was the hesitancies of
teachers and students regarding COVID-19 vaccination.
Counts and frequency distributions were displayed for clas-
sified data. The McNemar test and paired sample t-test
were used to a preliminarily compare teachers’ and stu-
dents’ hesitancies, and potential factors related to vaccine
hesitancy, such as sex, age, residence, chronic disease,
knowledge and views about the COVID-19 vaccine, and
risk perceptions of COVID-19. Thereafter, x* (chi-square)
tests were used to compare the differences between the
hesitancy and no hesitancy groups in both teachers and
students. The potential factors associated with their hesi-
tancy were also assessed using the chi-square test.

Binary logistic regression was conducted to identify the factors
associated with teachers’ and students’ vaccine hesitancies, with
the odds ratio (OR) and a 95% confidence interval (CI) being
calculated. Variables significant at the P < 0.05 level in the bivari-
ate analyses were included in the model. All data were analyzed
using IBM SPSS statistics 26.0 software (SPSS Inc., Chicago, IL,
USA). A P-value of <0.05 was considered to represent
a statistically significant difference or association among the test
populations.

Results

A total of 835 valid questionnaires was obtained, including 167
teachers and 668 students. Among them, 37.1% of teachers and
23.8% of students were classified as hesitant to inoculate the
COVID-19 vaccine (Figure 1), thus indicating that the propor-
tion of teachers’ hesitancy regarding COVID-19 vaccination
was significantly higher than that of students.

Descriptive analysis

Table 1 shows the demographic information of the partici-
pants and their differences in potential factors related to
COVID-19 vaccine hesitancy. Teachers were found to be
older than students (teachers: 42.50 + 8.51 years old; stu-
dents: 19.13 + 0.57 years old), include more participants liv-
ing in urban areas (teachers: 95.8%; students: 24.3%), and
have a higher proportion of chronic diseases (teachers:
18.6%; students: 2.4%), and are more hesitant about
COVID-19 vaccination (teachers: 37.1%; students: 25.4%).
Teachers were more likely than students to believe that
COVID-19 vaccines are safe (92.2%; students: 87.7%), and
more teachers thought that the effective time of the
COVID-19 vaccine was less than or equal to six months
(teachers: 59.3%; students: 50.1%). Moreover, teachers
scored higher regarding knowledge of COVID-19 vaccines
(total score: 22; teachers: 11.93 + 6.19; students: 7.19 + 5.70)
and had a higher proportion of participants with low risk
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Figure 1. Different hesitancy between teachers and students.

perceptions of COVID-19 (teachers: 59.9%; students:
55.8%). In addition, the proportion of teachers who paid
attention to the news of COVID-19 vaccinations constantly
was also higher than that of students (teachers: 89.8%;
students: 82.0%).

Table 1. The disparity of COVID-19 vaccine hesitancy and factors associated with
hesitancy between teachers and students in a college (n = 835).

Teachers Students
Variables Categories (n=167) (n=668)
Age(years)* 4250+ 8.51 19.13+0.57
Grade level Freshman / 59 (8.8)
Sophomore / 457 (68.4)
Junior / 152 (22.8)
Sex Male 64 (38.3) 256 (38.3)
Female 103 (61.7) 412 (61.7)
Residence Rural/Town 7 (4.2) 506 (75.7)
City 160 (95.8) 162 (24.3)
Do you suffer from chronic diseases?
Yes 31 (18.6) 16 (2.4)
No 136 (81.4) 652 (97.6)
Have you ever hesitated to get the COVID-19 vaccine?
Hesitancy 53 (31.7) 159 (23.8)
No hesitancy 114 (68.3) 509 (76.2)
Views on the safety of the COVID-19 vaccine
High security 154 (92.2) 586 (87.7)
Low security 13 (7.8) 82 (12.3)
How long do you think the protective effect will last after vaccination?
<6 months 99 (59.3) 335 (50.1)
> 6 months 68 (40.7) 333 (49.9)
Score of knowledge about vaccination against COVID-19
11.93+£6.19 7.19+5.70
Risk perception of COVID-  High risk 67 (40.1) 295 (44.2)
19
Low risk 100 (59.9) 373 (55.8)
Have you been pay attention to the news of COVID-19 vaccine constantly?
Yes 150 (89.8) 548 (82.0)
No 17 (10.2) 120 (18.0)

Data were expressed as number followed by proportion in the parentheses within
teachers and students.

*Data on age and score of knowledge about vaccination against COVID-19 were
continuous, expressed as mean * standard deviation (SD).
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23.8%

Students' hesitancy

Factors affecting vaccine hesitation

As shown in Table 2, teachers’ hesitancy about the COVID-19
vaccine was related to their perception of COVID-19 vaccine
safety (x2 = 12.258, P < 0.001), whether they paid attention to the
news of COVID-19 vaccine constantly (x2 =6.410, P =0.020),
and whether they suffered from chronic diseases (x2 = 4.871, P
=0.027). However, students’ vaccine hesitancy was related to
their residence (x2 = 4.106, P = 0.043), perception of COVID-19
vaccine safety (x2 = 8.422, P =0.004), and their risk perception
of COVID-19 (x2 = 4.647, P =0.031).

Regression analysis

Table 3 shows the regression analysis of factors affecting tea-
chers’ and students’ COVID-19 vaccine hesitancies. Among
teachers, those who perceived the COVID-19 vaccine safety
to be low (OR=6.794 , 95%CIL: 1.701-27.143), did not pay
attention to news regarding the COVID-19 vaccine (OR =
3.498 , 95%CI: 1.150-10.640), and had chronic diseases (OR
=2.659 , 95%CI: 1.135-6.227) were more hesitant to get the
COVID-19 vaccine. Regarding students, those who perceived
the COVID-19 vaccine to be less safe were more hesitant than
those who perceived the vaccine as safe (OR =1.805 , 95%CL:
1.094-2.979).

Discussion

Vaccine hesitancy, which refers to the “delayed acceptance or
refusal of vaccination despite the availability of vaccination
services,” is an important factor that affects vaccination and the
achieving or maintaining of herd immunity.” Many studies have
shown that people’s hesitancy of the Influenza vaccine, Measles
vaccine, Varicella vaccine, and other vaccines is common.”’
However, the COVID-19 vaccine, newly developed in 2020, has
a limited application time,” therefore, hesitation regarding this
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Table 2. Bivariate analysis of factors associated with hesitancy between teachers and students (n = 835).

Teachers (n=167)

Students (n=668)

Variables Categories  Hesitancy (n=53) No hesitancy (n=114)  ¥? P Hesitancy (n=159) No hesitancy (n=509) ¥ P
Sex Male 16 (30.2) 48 (42.1) 2174 0.140 51 (32.1) 205 (40.3) 3.446 0.063
Female 37 (69.8) 66 (57.9) 108 (67.9) 304 (59.7)
Age(years)* 40.92 +7.366 43.23 £8.950 1.753 0.082 19.14 £ 0.549 19.13 £0.582 0363 0.717
Grade level Freshman / 14 (8.8) 45 (8.8) 0.032 0.984
Sophomore / 108 (67.9) 349 (68.6)
Junior / 37 (23.3) 115 (22.6)
Residence Rural/Town 4(7.5) 3(2.6) 2177 0.140 130 (81.8) 376 (73.9) 4.106 0.043
City 49 (92.5) 111 (97.4) 29 (18.2) 133 (26.1)
Do you suffer from chronic diseases?
Yes 15 (28.3) 16 (14.0) 4.871 0.027 6 (3.8) 10 (2.0) 1.696 0.193
No 38 (71.7) 98 (86.0) 153 (96.2) 499 (98.0)
Views on the safety of the COVID-19 vaccine
High security 43 (81.1) 111 (97.4) 12.258 <0.001 129 (81.1) 457 (89.8) 8.422 0.004
Low security 10 (18.9) 3 (2.6) 30 (18.9) 52(10.2)
How long do you think the protective effect will last after vaccination?
<6 months 37 (69.8) 62 (54.4) 3.566 0.059 90 (56.6) 245 (48.1) 3.477 0.062
>6 months 16 (30.2) 52 (45.6) 69 (43.4) 264 (51.9)
Score of knowledge about vaccination against COVID-19*
11.6 £6.071 12.08 £6.283 0.460 0.646 7.24 +5.553 7.17 £5.754 0.135 0.893
Risk perception of COVID-19 High risk 24 (45.3) 43 (37.7) 0.862 0.353 82 (51.6) 213 (41.8) 4.647 0.031
Low risk 29 (54.7) 71 (62.3) 77 (48.4) 296 (58.2)
Have you been pay attention to the news of COVID-19 vaccine constantly?
Yes 43 (81.1) 107 (93.9) 6.410 0.011 131 (82.4) 417 (81.9) 0.018 0.894
No 10 (18.9) 7 (6.1) 28 (17.6) 92 (18.1)

Data were expressed as number followed by proportion in the parentheses within hesitancy or no hesitancy between teachers and students.
*Data on age and score of knowledge about vaccination against COVID-19 were continuous, expressed as mean + standard deviation (SD), and compared the

differences between hesitancy group and no hesitancy group using t-test.

Table 3. Binary logistic regression analysis of factors associated with hesitancy between teachers and students.

Teachers (n=167) Students (n=668)

Variables Categories P OR (95%Cl) P OR (95%Cl)

Residence Rural/Town vs City (Ref) / 0.122 1.432 (0.908-2.259)

Do you suffer from chronic diseases? Yes vs No (Ref) 0.024 2.659 (1.135-6.227) /

Views on the safety of the COVID-19 vaccine Low vs High (Ref) 0.007 6.794 (1.701-27.143) 0.021 1.805 (1.094-2.979)

Risk perception of COVID-19 High vs Low (Ref) / 0.107 1.350 (0.937-1.945)
No vs Yes (Ref) 0.027 3.498 (1.150-10.640) /

OR: odds ratio; Cl: confidence interval.

o 29 .
vaccine is more common than others’.™ According to a global

systematic review, low rates of COVID-19 vaccine acceptance
were reported in the Middle East, Russia, Africa, and several
European countries; nevertheless, high rates were found in East
and South East Asia.*® This discrepancy may be due to variations
in the spread of the pandemic across the relevant countries.

In this study, COVID-19 vaccine hesitancy was found to be
higher among teachers (37.1%) than students (23.8%). Thus,
we can imply that students’ vaccine hesitancy may depend
largely on the perceptions of the vaccine’s safety rather than
subjective norms (i.e., teachers’ vaccine hesitancy).

Educational background has been found to be a factor
affecting vaccination and can be applicable to the above result.
Zhang et al. showed that people with higher educational back-
grounds are more hesitant to inoculate the COVID-19 vaccine
than those with lower educational backgrounds (i.e., the stu-
dents in this study vs. the teachers).”” Furthermore, the differ-
ence in methods used to gain information between students
and teachers may be further reason for the difference in
hesitancies.”’ At present, the hesitancy of collegial students in

different countries (such as Italy, France, and Jordan) is 13.9%-
42.0%>7**, Bai et al. have shown that the students’ hesitancy
about COVID-19 vaccination in a Chinese university is
23.7%"°. However, a study in Ethiopia established that about
59.2% of participant teachers were unwilling to accept the
vaccine against the COVID-19 pandemic.’

The factors influencing vaccine hesitancy are complex and
summarized by the WHOQO’s Strategic Advisory Group of
Experts on Immunization (SAGE) as follows: 1.
Background influences (such as historical, socio-cultural,
economic or political factors); 2. Individual and group influ-
ences; 3. Impacts directly related to vaccines or vaccination
(such as vaccination schedules, sources of supply, costs,
etc.).” In this study, the main factors influencing teachers’
hesitancy regarding the COVID-19 vaccine were found to be:
their perceptions of COVID-19 vaccine’s safety, whether they
paid attention to the news regarding COVID-19 vaccines,
and whether they had chronic diseases. The factor that
affected student COVID-19 vaccine hesitancy was the per-
ceptions of the vaccine’s safety.



Research has shown that concerns regarding the COVID-19
vaccine’s safety in different countries and populations are
gradually becoming the most prominent factor relating to the
hesitancy of COVID-19 vaccine.>**"*! Our study similarly
found that a perception of low COVID-19 vaccine safety was
a common predictor of vaccine hesitancy among teachers and
students. It is concordant with the findings of Manning et al.
who noted concerns about the safety and side effects of the
COVID-19 vaccine to be associated with the reluctance to get
vaccinated.?! Thus, it follows that a negative attitude (such as
vaccine hesitancy) arises when individuals perceive the risks of
the vaccination to outweigh the benefits there of.*
Furthermore, lack of knowledge about the COVID-19 vaccine
is also one of the factors associated with vaccine hesitancy.*’ To
a certain extent, paying attention to news regarding COVID-19
and its vaccine can effectively increase public understanding,
thus, reduce COVID-19 vaccine hesitancy. This aspect is well
demonstrated in our regression analysis of teacher” hesitancy as
those who did not follow the COVID-19 vaccine news were
more hesitant regarding vaccination (OR=3.498 95%CI:
1.150-10.640). The social media is widely used and is an
effective way to increase public awareness about COVID-19
vaccine through its instant communication and wide audience
reach.*

As in the case of Abedin et al, in this study, chronic
diseases were found to be a risk factor that affects teachers’
vaccine hesitancy.*” Suffering chronic diseases lowered the
odds of being willing to take the vaccine, which is consis-
tent with findings from a few developed countries such as
the UK.*® In the initial analysis, we found that teachers
suffering from chronic diseases were higher than students.
Teachers with chronic diseases are more concerned about
vaccines affecting their preexisting conditions, which might
be the reason for the difference between teachers and
students.

Limitations

An advantage of this study is that teachers and students were
paired for comparison regarding gender; it allowed a clearer
explanation of the influence of other factors on vaccine hesi-
tancy as it controlled for gender differences. There are several
limitations to this study. First, we conducted a cross-sectional
study, in which teachers’ and students’ attitudes toward vacci-
nation may change over time, especially after changes in
domestic epidemics. Second, the sample in this study was
selected in a particular region in China; therefore, local back-
grounds may affect the generalizability of the survey results and
the results may not fully represent the vaccine hesitancy of all
university teachers and students nationally. Third, our ques-
tionnaire is not in the form of a scale; therefore, it is difficult to
assess the reliability and validity of the study and add a scree
plot. Also, there are selection bias and reporting bias in our
study, which may be addressed in the future by following up on
large sample sizes. Finally, other unknown confounding factors
may still impact the results. These limitations should be
addressed in future studies on this topic.
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Conclusion

Vaccination and promotion are the basis of disease prevention
and control. Our research on COVID-19 vaccine hesitancy, based
on a college sample, found that teachers and students are both
hesitant about the COVID-19 vaccine, and teachers have higher
hesitancy than students. Perceptions about the safety of COVID-
19 vaccines, awareness of and attention to vaccine news, and
chronic medical conditions were the main factors that deter-
mined the hesitation of COVID-19 vaccines. Therefore, students’
vaccine hesitancy may depend largely on the perceptions of the
vaccine’s safety rather than teachers’ vaccine hesitancy.
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