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ABSTRACT

In the context of the novel Coronavirus outbreak and China’s official policy of free vaccination against
COVID-19 for all, medical students’ attitudes and knowledge toward vaccines can influence public
acceptance to some extent, however, the large base of non-medical students cannot be ignored. We
aimed to investigate the knowledge, attitude, and willingness toward the COVID-19 vaccine among
medical and non-medical students. Online surveys were completed by 652 medical students and 590 non-
medical students to compare differences in knowledge and attitude of COVID-19 vaccine and vaccination
willingness from three universities in the Zhejiang Province. The awareness rate of the vaccine among
medical students (65.3%) was higher than that of non-medical students (53.6%). The approval rate of
medical students for the safety and efficacy of the COVID-19 vaccine was higher than that of non-medical
students. 81.8% of university students were willing to be vaccinated against COVID-19; Multiple stepwise
regression analyses showed that lower class grades, rural students’ origin, COVID-19 vaccine attitude and
higher cognition level of health self-management influenced the acceptance of COVID-19 vaccination
among medical students. However, urban origin, COVID-19 vaccine attitude were the factors hindering
non-medical students’ vaccination against COVID-19. The knowledge, attitude and willingness toward the
COVID-19 vaccine on medical and non-medical students had different characteristics. Moreover, health
self-management was associated with COVID-19 vaccination willingness. Staff involved in the university
should pay more attention to the self-managementability of students, send out accurate and transparent
information to enhance their cognitive level, further improving the students’ willingness to receive the
COVID-19 vaccine.

ARTICLE HISTORY
Received 28 December 2021
Revised 22 April 2022
Accepted 1 May 2022

KEYWORDS

COVID-19 vaccination;
knowledge; attitude;
willingness; health self-
management; medical and
non-medical student

Introduction prevention and control, and university students were the focus
group of the COVID-19 vaccination program. The clustering,
mobility, and complexity of university personnel and students
could increase the risk of group infection. Moreover, university
students have a relatively strong immunity and resistance. They
would usually have mild symptoms after being infected with
COVID-19,” which would not be conducive to the early discovery.
Therefore, achieving a high vaccine coverage among university
students was conducive to returning to social normality.’
Nevertheless, it was important to improve the awareness and
willingness of university students to receive COVID-19
vaccination.

The theory of KAP (Knowledge, Attitude and Belief,
Practice, KAP) shows knowledge is the basis of behavior
change, attitude and belief are the motive force of behavior
change. For example, in previous study,” there was a positive
relationship the willingness to be vaccinated and the adequacy
of information about the COVID-19 vaccine. Therefore,
understanding university students’ knowledge, attitude, and
influencing factors of COVID-19 vaccines would provide
a reference for universities to carry out further publicity and
education to improve vaccination coverage. Medical students
are the ones that will provide health care services in the future
and should shoulder the responsibility of promoting public

At the end of 2019, an outbreak of respiratory infectious diseases
happened in Wuhan, Hubei Province, China, then, the World
Health Organization (WHO) named the new virus SARS-COV,
and the disease caused by the virus was called “COVID-19”." The
Chinese government had taken a series of effective epidemic pre-
vention measures to achieve a partial victory in COVID-19 man-
agement. In particular, the vaccination strategy is in accordance
with the“Two-step”program,” the first step is mainly to carry out
vaccination for some key groups of people, the second step is that
more vaccines will be put into use with the approval of the vaccine
for marketing or the increase of vaccine production. With
increased accessibility to vaccine, COVID-19 vaccination was
widely implemented in China to achieve herd immunity.> China
officially implemented a free vaccination policy for all people on
5 January 2021.*

Herein, we investigated the vaccination policy and acceptance
by university students. As the Chinese government had put for-
ward the call to “do as much as possible”, institutions needed to
fully and timely understand university students’ knowledge and
attitude toward the emerging COVID-19 vaccine. In addition, the
internet information available was divided, whereby university
students could not distinguish between whether inoculation was
beneficial or not. University is one of the key units of epidemic
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health. Their knowledge and attitude toward the COVID-19
vaccine could influence public acceptance. However, the role of
non-medical students in promoting the COVID-19 vaccine
could not be ignored, the “School-Family-Society” vaccine
promotion model, centered on university students, is beneficial
to the radiation of more individuals and the acceptance of the
COVID-19 vaccine. Therefore, a comparative study on the
knowledge and attitude between medical students and non-
medical students of COVID-19 vaccines would be conducive to
clarifying the health education programs and corresponding
strategies for COVID-19 vaccines in different populations.

In addition to knowledge and attitude may affect college
students’ willingness to vaccination, health self-management is
also regarded as one of the possible influencing factors. Health
self-management ability is the behavioral ability to promote
one’s own health, that is, individuals use the knowledge and
skills of health and disease prevention to monitor their own
health status, evaluate their own health risks, and then adjust
their own psychology and behavior to achieve the purpose of
improving health and preventing diseases.® One study”’ found
that health participation and initiative in managing health
problems were predictors of COVID-19 vaccination accep-
tance. Therefore, we tried to explore whether the ability of
health self-management of medical students and non-medical
students could influence the willingness of vaccination. Health
self-management was composed of environment, cognition,
and behavior, environment referred to the utilization of
resources and the management of the environment; cognition
referred to individuals’ health beliefs and self-efficacy; behavior
referred to the behavior taken by individuals to manage their
health.'® Gutierrez-Colina'' found that university students had
strong subjectivity and independence in their health self-
management, so we tried to explore which elements of health
self-management could play a role in students’ willingness to
receive COVID-19 vaccine. This could be the starting point
and breakthrough point of later health intervention.

Our study aimed to understand the differences between
medical students and non-medical students in knowledge,
attitude, and vaccination willingness of the COVID-19 vaccine.
The aim was to provide a reference for targeted awareness
education of COVID-19 vaccine among different populations
and subsequent health education and relevant measures.

Methods
Design and sample

This survey is a cross-sectional study. Due to the impact of
COVID-19, our study has been conducted as an invitation to
complete a brief online survey with a convenience sampling,
which was produced and published on the platform of
Wenjuanxing (https://www.wjx.cn/). It is one of the most pop-
ular online survey platforms.'” The survey was open from
March 27nd through April 7th of 2021, which coincided with
the “Notice on Novel Coronavirus Vaccination in the
Education System” by the Ministry of Education of the
People’s Republic of China.'? The education department paid
great attention to the novel coronavirus vaccination and pre-
vention. Undergraduate students who were at least 18 years

old, come from Zhejiang Province, and willing to participate
after checking the informed consent were included; students
who refused to participate in this study and were unable to fill
the questionnaire due to the existence of serious physical and
mental disorders were excluded.

Sample size and enrollment

Our study was based on the sample size calculation formula,
which has been used in previous studies.'"* For the conven-
tional, level of confidence of 95.0%, Z value is 1.96,
d represents that the allowable error is specified as 0.03.
We carried out a pilot research in Hangzhou Normal
University, and willingness rate of COVID-19 vaccination
of college students is p =65.0% in preliminary investigation.
Therefore, the sample size is N=971. In addition, consider-
ing the rejection rate of 20.0%, it is established that the
sample size to be included should be 1,165.

N:px(l—p)x(g)z (1)

Our study used the stratified sampling method on three
randomly selected university students (Hangzhou, Jiaxing,
Lishui) in each city region of the Zhejiang province based on
their GDP ranking and randomly selected high, medium, and
low economic development levels. Then one online conveni-
ence sampling was carried out for Hangzhou Normal
University, Jiaxing University, and Lishui University. Our
study contacted the counselors of three universities to carry
out unified online training by instructing them to improve the
understanding of the questionnaire content. After the training,
they forwarded the questionnaire link or QR (Quick Response)
code for distribution. All respondents indicated informed
consent.

A total of 1,321 questionnaires were collected, including 79
invalid ones (<100 seconds answer time, regular answer, incon-
sistent logic answer) and 1,242 valid ones, with an effective rate
of 94.0%. In our study, informed consent was included in the
questionnaire, and participants were required to check the box
to indicate their consent. During this study, the researchers
strictly adhered to the ethical principles of respect for auton-
omy, fairness, justice, do no harm, and implemented strict
confidentiality. The questionnaires were filled out anon-
ymously, informing the subjects of the right to quit the study
at any time.

Measures

The research tools included a general data questionnaire,
COVID-19 vaccine knowledge and attitude questionnaire,
and adult health self-management ability scale.

General information questionnaire included gender, age,
place of origin, grade, major, only child or not, parents’ educa-
tion and source of information on COVID-19 vaccines,
whether future jobs are vulnerable to the COVID-19, whether
relatives or friends are infected with COVID-19, whether rela-
tives or friends are engaged in medical work, etc.


https://www.wjx.cn/

COVID-19 vaccine Knowledge and Attitude question-
naire had 10 questions in total, which was developed
based on a previous research.'” The first 4 questions
involved university students’ attitudes toward the safety,
efficacy, adverse reactions, and vaccination effect of the
COVID-19 vaccine. The last 6 questions were mainly
related to university students’ knowledge of vaccines. For
example, whether COVID-19 vaccines need to be stored
and transported in the cold chain, etc. There were three
options (yes/no/not sure) for each question. 1 point for
correct answers of knowledge and attitude, 0 point for
wrong answers, and calculate the total score respectively.

The health self-management ability scale was compiled by
Zhao and Huang,'® and the Cronbach’s coefficient was 0.933,
and the content validity was 0.895, which had good reliability
and validity. It included three subscales of health self-
management behavior, cognition, and environment, including
7 dimensions and 38 items. The total score was 38 190, with 1
5 points for each subscale. The behavior subscale and the
environment subscale adopted “Never” to “Always”, assigning
a score in a range of 1 5. The cognition subscale adopted
“Disagree” to “Agree” and “Not too confident” to
“Confident”, assigning a score in a range of 1 5. A higher
score meant the better health self-management ability.
According to Feng’s study,'” the behavior subscale and the
cognition subscale were divided into the low level (14 27),
medium level (28 55), and high level (56 70). The scores of
the environmental subscale were further divided into the low
level (10 19), medium level (20 39) and high level (40 50).
The total scores of health self-management were divided into
the low level (38 76), medium level (77 152) and high level
(153 190).

Statistical analysis

SPSS Statistics 25 Software (IBM Corporation, New York,
NY, United States) was used for the data analysis. The
measurement data were expressed in terms of mean or
standard deviation, while the counting data were described
using frequencies or percentages. The chi-square test was
used to assess the degree of correlation between variables.
The differences in vaccination attitude, knowledge, and
health self-management ability between medical and non-
medical students were compared. Logistic regression ana-
lysis method was used to analyze multiple factors. The
alpha level was set at 0.05, and P <.05 was considered to
be statistically significant.

Ethics approval

The Ethics Committee approved the study of in the three uni-
versities according to the Declaration of Helsinki'® and the stu-
dents participating in the survey understood the purpose, content
and significance of the survey.
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Results
Participant characteristics

In total, 1,242 university students with an average age of (20.70
+ 1.95) years were included in this study. Most of students were
female (n =878, 70.7%), nearly half of them were from rural
areas (n =654, 52.7%), and the majority were non-only child
(n=707,56.9%). 324 (26.1%) were freshmen, 267 (21.5%) were
sophomores, 359 (28.9%) were juniors, and 292 (23.5%) were
seniors or above. In this study, the undergraduates were
divided into two groups: medical students and non-medical
students, out of which 652 (52.5%) were medical students and
590 (47.5%) were non-medical students. The students’ general
information in the three universities is shown in Table 1.

Knowledge toward vaccine

The awareness rate of the vaccine among medical students
(65.3%) was higher than that of non-medical students
(53.6%). Chi-square test was used to compare and analyze the
knowledge of COVID-19 vaccine between medical students
and non-medical students in the three universities. It was
found that the awareness rate of medical students about: sto-
rage and transportation conditions of COVID-19 vaccine, pre-
cautions before vaccination, and protective measures after
vaccination were higher than that of non-medical students.
The difference was statistically significant (P <.05). The results
are shown in Table 2.

It is worth noting that the reverse scoring item was involved
in this study, namely, “Is it necessary to test for antibodies
before receiving COVID-19 vaccines?”. Regarding this ques-
tion, both medical students and non-medical students gener-
ally answered that testing was required in advance. However, it
may be not necessary, indicating that university students still
had doubts about the vaccination procedure of the COVID-19
vaccine. The survey found that medical and non-medical stu-
dents accessed knowledge related to the COVID-19 vaccine
through online media such as Weibo, WeChat, and Douyin
(72.9%), and public listening through school lectures (33.7%)
while active counseling from doctors (28.2%) was relatively
small.

Attitudes toward vaccine

We compared the medical and non-medical students’ COVID-
19 vaccine attitudes using the chi-square test. As a result, the
approval rate of medical students (64.4%) for the safety of
COVID-19 vaccine was higher than that of non-medical stu-
dents (60.9%), differences were statistically significant(P < .05).
The results are shown in Table 3. Interestingly, 44.0% of medical
students and 35.8% of non-medical students believed that the
COVID-19 vaccine would cause certain adverse reactions. The
majority of medical and non-medical students held uncertain
attitudes, accounting for 45.1% and 48.0%, respectively.
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Table 1. Characteristics of study participants.

Medical students Non-medical students

(652) (590)
Item Category Number Ratio ( %) Number Ratio ( %)
Gender Male 167 256 197 334
Female 485 744 393 66.6
Grade Freshman 140 215 184 312
Sophomore 116 17.8 151 25.6
Junior 230 352 129 219
Senior and above 166 255 126 214
Origin Rural 374 57.4 280 47.5
Urban 278 42.6 310 525
Only child Yes 290 445 245 41.5
No 362 55.5 345 58.5
Father's education Primary and below 89 13.7 55 9.3
Junior high school 237 36.4 199 337
High school or junior college 238 36.5 215 36.4
Bachelor degree or above 88 13.5 121 20.5
Mother’s education Primary and below 152 233 110 18.6
Junior high school 250 383 200 339
High school or junior college 196 30.1 196 33.2
Bachelor degree or above 54 83 84 14.2
Per capita monthly household income/ 10000 yuan <0.3 112 17.2 77 131
0.3~ 236 36.2 204 34.6
0.5~ 203 311 205 34.8
1.0~ 101 15.5 104 17.6
Future jobs are vulnerable to the novel coronavirus Yes 503 77.15 114 19.3
No 149 22.85 476 80.7
Friend or relative had COVID-19 Yes 40 6.1 54 9.2
No 612 93.9 536 90.8
Family or friends who practice medicine Yes 378 58.0 253 429
No 274 42.0 337 571
Willing to promote the vaccination to your friends, relatives Yes 563 86.3 485 82.2
No 89 13.7 105 17.8

Willingness toward vaccine

In this study, 178 university students were vaccinated with the
COVID-19 vaccine, 1,016 university students (81.8%) were
willing to be vaccinated (including those who had already
been vaccinated), consisting of 550 medical students (54.1%)
and 466 non-medical students (45.9%). There was a statistically
significant difference between both groups (32 =6.006,
P<.001). The main reasons for medical students’ willingness
to be vaccinated included avoiding COVID-19 infection
(83.1%). In comparison, fear of vaccine safety (70.6%) was
the primary reason for medical students’ reluctance, with
similar results for non-medical students. “Avoiding COVID-
19 infection” (82.8%) was the main reason to be vaccinated
and “worrying about the safety of vaccines” (69.4%) was the
main reason reluctance to vaccination among non-medical
students.

Multivariate analyses for vaccine willingness

The total score of medical students’ health self-management abil-
ity was 148.31 £ 20.36, and that of non-medical students’ health
self-management ability was 146.96 + 20.51, differences were sta-
tistically significant (f=2.209, P<.05). In this study, general
information, knowledge and attitude toward vaccine and health
self-management ability were regarded as factors that might affect
the COVID-19 vaccination of medical and non-medical students
according to our logistic regression analysis. The results are shown
in Tables 5 and 4. This study showed that lower grades, rural
students’ origin, COVID-19 vaccine attitude and higher cognitive

level of health self-management influenced the acceptance of
COVID-19 vaccination among medical students. While, urban
origin, low vaccine attitude were the factors hindering non-
medical students’ vaccination against COVID-19.

Discussion

This study evaluated university students’ knowledge, atti-
tude, and willingness to receive the COVID-19 vaccine in
Zhejiang province and compared the differences between
medical and non-medical students in three universities.
Concurrently, we analyzed whether the difference in health
self-management ability could affect the vaccination will-
ingness of medical and non-medical students. Considering
the large number of colleges and universities in Zhejiang
province and the three full-time comprehensive universities
all contain medical and non-medical specialties, we took
samples according to the difference of economic level to
ensure the homogeneity of the samples, so a nationwide
sample was not conducted owing to the limited time and
energy.

This study showed that the awareness rate of the COVID-19
vaccine among medical students was 65.3%, close to the aware-
ness rate of 45.5%~68.3% among American university
students,'” and higher than 58.4% of nursing students in the
United States.”® Regarding the correct rate of answers, the
awareness rate of medical students on storage and transporta-
tion conditions of COVID-19 vaccine, precautions before vac-
cination, and protective measures after vaccination was higher
than that of non-medical students. The reason could be that



HUMAN VACCINES & IMMUNOTHERAPEUTICS . e2073757-5

Table 2. Knowledge of COVID-19 vaccine in medical students and non-medical students.

Medical students Non-medical students

(652) (590)
Iltem Category Number Ratio(%)  Number Ratio(%) X2 p-value
Whether COVID-19 vaccines need to be stored and transported in the cold chain?  Yes 512 78.5 409 69.3 14.835 0.001
No 27 4.1 44 7.4
Not sure 13 17.3 137 232
Can the COVID-19 vaccine be administered together with other vaccines? Yes 88 13.5 91 15.4 3.452 0.178
No 380 583 313 53.1
Not sure 184 28.2 186 315
Is it necessary to test for antibodies before receiving COVID-19 vaccines? Yes 357 54.8 318 539 9.015 0.011
No 165 253 118 20.0
Not sure 130 19.9 154 26.1
Do you know the indications and contraindications for COVID-19 vaccination? Yes 580 89.0 493 83.6 8.240 0.016
No 27 4.1 42 7.1
Not sure 45 6.9 55 9.3
Do you know when antibodies develop after the COVID-19 vaccination? Yes 225 345 182 309 3.450 0.178
No 252 387 258 437
Not sure 175 26.8 150 254
Do you still need to take protective measures after receiving COVID-19 vaccines? ~ Yes 605 92.8 490 83.1 30.017 <0.001
No 17 2.6 49 8.3
Not sure 30 4.6 51 8.6

medical students received basic courses such as microbiology,
immunology and had a certain understanding of the mechan-
ism of action and precautions needed for handling vaccines.
However, due to the lack of knowledge about the COVID-19
vaccine, only 25.3% of medical students and 20.0% of non-
medical students pointed out that nucleic acid test was not
necessary before vaccination, which was similar to Jiang’s
conclusion.”' Perhaps because the survey was conducted at
an earlier time. The first COVID-19 vaccine Technical Guide
in China was officially released on March 29 in 2021, but it was
not widely publicized.”> Regarding “Is it necessary to test for
antibodies before receiving COVID-19 vaccines?”, 54.8% of
medical students and 53.9% of non-medical students hold the
view that testing was required in advance. However, it may be
not necessary, indicating that university students still had
doubts about the vaccination procedure of the COVID-19
vaccine.

In terms of information sources, social media served as
a primary source of health behavior information and an impor-
tant way for university students to learn about the novel cor-
onavirus vaccine. For the analysis of information sources,

social media was the main source of health behavior informa-
tion and an important way for university students to access the
knowledge related to the COVID-19 vaccine.” In the digital
age, people could access health information through multiple
channels such as the Internet and social media platforms.**
Future work should develop and analyze effective strategies to
promote vaccination and evidence-based health literacy.
However, the percentage of doctors who consulted and
attended public lectures at schools was low. It showed that
the knowledge propaganda of government departments
through the mainstream media had achieved some results.
Still, according to the previous literature,” the suggestion of
doctors, experts, and other authorities was one of the most
strongly relevant factors for public acceptance of vaccines.
Therefore, universities, especially the doctor’s office or clinic,
would need to be a foothold in the public health prevention.
This would widen the channel of the publicity. Richer forms of
propaganda would include inviting experts for lectures to
enhance university students knowledge, especially for medical
students’ health protection consciousness and to strengthen
the importance and knowledge of the COVID-19 vaccination.

Table 3. Attitudes toward COVID-19 vaccine among medical students and non-medical students.

Medical students

Non-medical students

(652) (590)
Item Category Number ratio(%) Number ratio(%) X2 p-value
Safety of a COVID-19 vaccine Yes 420 64.4 359 60.9 8.433 0.015
No 22 34 41 6.9
Not sure 210 322 190 322
Efficacy of the COVID-19 vaccine Yes 456 69.9 413 70.0 1.050 0.592
No 16 25 20 34
Not sure 180 27.6 157 26.6
Adverse reactions to COVID-19 vaccination Yes 287 44.0 211 358 12.487 0.002
No 71 109 96 16.3
Not sure 294 45.1 283 48.0
Vaccination effect of COVID-19 vaccine Yes 321 49.2 238 403 23.714 0.000
No 50 7.7 94 15.9
Not sure 281 43.1 258 437
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Table 4. Regression models predicting COVID-19 vaccination intention of non-
medical students.

Variables B SE. Wald  p-value  OR 95%(Cl
Place of origin  —0.658 0.254 6.734 0.009 0518 0.315-0.851¢g
(Rural =1, town =2)
COVID-19 0.660 0.108 37.206 1.935 0.660 1.565-2.392
vaccine
attitude
Constant 1.065 1342 0.63 0.427  2.900

Table 5. Regression models predicting COVID-19 vaccination intention of medical
students.

variables B S.E.  Wald p-value OR 95%Cl

Grade —0.257 0.108 5638 0.018 0.774 0.314-0.916

(Freshman = 1, sophomore = 2, junior = 3, senior and above = 4)

Place of origin —-0.623 0.273 5.203 0.023 0.537 0.626-0.956

(Rural = 1, town = 2)

Health self- 0.734 0306 5762 0016 2083 1.144-3.792
management
cognition

(low level = 1, medium level = 2, high level = 3)

COVID-19 vaccine 0.357 0.097 13.555 0.000 1.429 1.182-1.728
attitude

Constant 0.051 1.545 0.001 0973 1.053

KAP theory divided the process of individual behavior
change into three steps: acquiring knowledge, generating atti-
tude or belief, and carry out the practice. Knowledge is the
basis, belief or attitude is the motivation, and behavior change
is the goal. Therefore, improving university students’ attitudes
toward COVID-19 vaccination is an important step to opti-
mize the vaccination plan. This study showed that medical
students had higher approval rates for the safety of the
COVID-19 vaccine than non-medical students. This difference
could be related to medical education received, with clinical
practice experience affecting an individual’s knowledge and
attitude. For example, medical students would obtain from
courses, academic works, and peer exchanges the latest pro-
gress of COVID-19 vaccine and frontier information through
various channels. Especially our survey showed that 58.0% of
medical students, with relatives and friends in the medical
industry, were more optimistic about the future prospects of
COVID-19 vaccines.”® An interesting finding of this study is
that a higher proportion of medical students than non-medical
students believe that COVID-19 vaccination causes adverse
reactions. The possible reason could be that medical students
were more likely to get close to real clinical situations than
non-medical students, and were relatively more likely to
receive information on adverse reactions caused by the
COVID-19 vaccine in the process of contacting with patients
and practical learning.

There are a large number of teachers and students in insti-
tutions of higher learning, which are not only densely popu-
lated but also circulate frequently, so it is an important measure
to speed up the COVID-19 vaccination. Our study found that
although the general level of knowledge about the COVID-19
vaccine is not high, it does not affect the willingness to vacci-
nate. Our study showed that the overall vaccination willingness
rate of COVID-19 vaccine among university students was

81.8%, slightly higher than the vaccination willingness rate of
6,922 university students in Mainland China (78.9%).”
Vaccination could prevent infection with COVID-19, but
most students were still reluctant to get vaccinated due to
concerns about the safety of vaccines, indicating that the safety
of vaccines has always been the primary concern of university
students.?”*® Therefore, we should focus on the vaccine’s safety
in subsequent promotion and education to lessen the public’s
doubts. The percentage of medical students willing to be vac-
cinated was 54.1%, slightly higher than that of non-medical
students, the finding was similar to those reported in the
literature.””°

Given the specific nature of medical education, which
often required medical students to participate in internships
at all levels of hospitals and primary care services in China
generally. Vaccination was the most cost-effective health
measure to prevent COVID-19 and avoid infection.’
Moreover, for medical students who had received systema-
tic medical education, their acceptance of vaccines was
higher than that of non-medical students. According to
WHO,’” the three fastest strategies to increase COVID-19
vaccine acceptance were: leveraging the social influence of
medical students’ peers, increasing incentives for vaccina-
tion, and creating an enabling environment. Thus we
should give full play to the advantages of medical students,
such as using medical knowledge for health education,
promote the propaganda and education of the epidemic
situation. Schools can strengthen the education and popu-
larization of COVID-19 vaccine, especially the elective
courses of health education for non-medical students,
strengthen the belief of students’ inoculation and speed up
the inoculation speed, considering the form of inoculation
in school under the premise of fully respecting students’
will.

Logistic regression analysis showed that university students
from rural areas were more willing to be vaccinated. The
possible reason was that university students from rural areas
had easier access to vaccination resources with free vaccination
being available, similar to the study by scholar Yoda and
Katsuyama.”® They were less worried about the effectiveness
and safety of vaccines, hence more willing to be vaccinated. It
was worth noting that this study included the health self-
management ability into the student group for factor analysis.
Accurate assessment of health self-management ability is the
premise of effectively improving health level. It was found that
the cognitive dimension impacted the vaccination willingness
of medical students. There is a positive correlation between
health literacy and individual health self-management ability.>*
It was inferred that the accessibility of health resources and the
initiative of medical health cognition could promote individual
vaccination behavior. With the accumulation of students’ pro-
fessional knowledge, health knowledge can be directly or indir-
ectly transformed into healthy behavior and lifestyle through
health concept and health skills. Relevant governments and
departments ought to improve the research and development
process of the COVID-19 vaccine, accelerate vaccine produc-
tion, and ensure vaccine supply. Vaccinated university students
would be recruited as propagandists to remove the doubts of
non-vaccinated students. They would talk about their



inoculation experience and feelings to improve the latters’
willingness to be vaccinated against COVID-19 and build an
immune barrier early on. Interestingly, in this study, medical
students in the lower grades were more willing to be vaccinated
against COVID-19, may be that senior students learned about
the risks and effects of the vaccine during their clinical practice,
which was related to the event of vaccine problem, the com-
plicated process of vaccine development, and the uncertainty of
the result, consistent with the results of previous study35 and
student attitude toward vaccines affected their willingness to
get vaccinated, conform to the KAP theory.

Nevertheless, this study has the following limitations. Firstly,
the samples of this study were mainly from three universities in
Zhejiang Province, and the conclusions might not represent the
vaccination willingness of university students in other provinces
and regions in China. Secondly, this study is cross-sectional, so
it could not directly confirm the causal relationship between
health self-management ability and COVID-19 students’ will-
ingness to vaccinate. Additionally, this study adopted
a subjective online questionnaire survey. It was unable to obtain
more objective and accurate measurement data. There might be
selection bias, as the number of students majoring in medicine
in the selected sample was relatively high. Whether or not there
was a separation between university students COVID-19 vacci-
nation willingness, the actual vaccination rate would still be
worthy of further exploration in the future.

To sum up, the willingness of university students to receive
a COVID-19 vaccine in Zhejiang province was high, but the
knowledge was much less. It showed that immunization depart-
ments in universities should be dynamically update and promote
vaccine information, creating the atmosphere of vaccination, help-
ing university students establish inoculation confidence. Health
self-management was associated with COVID-19 vaccination will-
ingness among students. Health management ability should be
introduced into the health education of university students to
improve the vaccination rate of the COVID-19 vaccine.
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