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SUMMARY

OBJECTIVE: This study aimed to assess the attitudes of Chinese residents toward COVID-19 vaccines and explore the potential drivers
for Chinese residents’ vaccine hesitancy.

METHODS: A cross-sectional survey was conducted from February 16 to March 16, 2021, by administering an online questionnaire to
the Chinese residents.

RESULTS: Of 5240 residents who completed the survey, 464 (8.9%) participants reported to have had one shot, and 348 (6.6%) reported
to have had 2 shots. At the time the questionnaire was administered, 2298 (43.9%) participants reported they wanted to get vaccinated,
while 2255 (43.0%) declared that they still did not know, and 687 (13.1%) respondents declared vaccine refusal. Overall, 2255 (43%)
participants were categorized as vaccine hesitancy. Female participants (p=0.000), <20 years old (p=0.000), have low risk of COVID-19
(p=0.000) infection and strong associations of vaccine hesitancy. eHealth literacy was a protective factor.

CONCLUSIONS: The results of this study show high rates of vaccine hesitancy in China. This could pose a serious threat to the preventive
measures that aimed at controlling COVID-19 spread in the country. The government and different media platforms should encourage
the dissemination of correct information about vaccines, the communities and medical staff to improve residents’ knowledge about
vaccines, and strive to improve residents’ electronic health literacy.
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INTRODUCTION
The Coronavirus disease 2019 (COVID-19) was initially reported
in Wuhan, Hubei province, China, in December 2019. And due to
its rapid worldwide distribution, the World Health Organization
(WHO) declared it a pandemic in 2020'. COVID-19 pandemic
has brought an unprecedented harm to human health and eco-
nomic development, from all over the world. The pandemic has
infected more than 160 million people and claimed more than

3.3 million lives. Vaccines have been proven to be an extremely

effective way of dealing with epidemics in the past. Mathematic
modeling indicates that 75% coverage is needed to reach the
herd-immunity threshold to extinguish the ongoing pandemic?.
However, the vaccine hesitancy has emerged as a major pub-
lic health problem, topping the list of threats to global health.
Investigations of public attitudes during the pandemic have
revealed that details about vaccine and recipient characteris-
tics may influence eventual uptake. To our best knowledge,
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has not been studied. The purpose of this study was to evaluate

the vaccination acceptance of Chinese residents.

METHODS

Study design and setting

A cross-sectional survey was conducted from February 16 to
March 16, 2021, by administering an online questionnaire
to the Chinese residents. The participants in this study were
recruited from an online survey, via a self-reported ques-
tionnaire, using Sojump (https://www.wjx.cn/). All the par-
ticipants were recruited using simplified-snowball sampling
technique, and the invited participants were asked to pass the
invitation to their QQ and WeChat contacts. Before starting
the survey, all participants had to give their informed consent,
and the purpose of the study must be explained. Participants
could withdraw from the survey at any time. All information
and opinions provided by participants were anonymous and
confidential.

Questionnaire development
The questionnaire was divided into two sections:
*  Demographic information;
*  eHealth Literacy Scale.

Assessment and evaluation

Demographic information
This section collects information about the general character-
istics of the survey respondents, including gender, age, marital

status, education level, if they had existing chronic diseases or
not, risk of infection COVID-19, etc.

2.3.2. eHealth Literacy Scale (eHEALS).

The eHealth Literacy Scale (¢HEALS) was compiled in 2006
by Norman and Skinner®. Guo Shuaijun et al. chineseized and
revised the scale in 2014%. There are a total of eight items, includ-
ing application, evaluation, and decision-making. The Likert
5-level scoring method is used. From “very inconsistent” to
“very consistent”, 1-5 points are counted, and the total score
is 840 points. A score of 232 is considered as qualified for
electronic health literacy, and a score of less than 32 is con-
sidered as unqualified for electronic health. Cronbach’s alpha
coefficient of eHEALS was 0.975.

Statistical analysis
Information was collected from Sojump. All data were ana-
lyzed by IBM SPSS version 22.0 (SPSS Inc., Chicago, IL,

USA). Frequencies and percentages were performed for cate-
gorical data. The chi-square test was used to verify the differ-
ences of categorical variables between groups. Binary logistic
regression analyses were used to explore the impact factor of
anti-COVID-19 vaccine hesitancy. The test level was a=0.05,
that is, a p-value of less than 0.05 was considered statistically
significant. Odds ratios (ORs) and 95% confidence intervals
(CIs) were used to estimate associations.

RESULTS

Demographic characteristics

A total of 5240 participants were included in this investiga-
tion. The average age of the 5240 participants was 25.07 years
(§D=9.655; range 10-70), of which 19.8% were men; 44.2%
of the participants lived in the city. Among all residents par-
ticipating in the survey, 294 (5.6%) residents were high school
graduate or less, 2779 (53%) residents were junior college, 1766
(33.7%) residents were college graduate, and 401 (7.7%) res-
idents were advanced degree. Demographic data of the study
samples are presented in Table 1.

The level of the COVID-19
vaccine hesitancy
A total of 464 (8.9%) participants reported to have had
1 shot, and 348(6.6%) participants reported to have had two
shots. At the time the questionnaire was administered, 2298
(43.9%) participants reported they wanted to get vaccinated,
while 2255 (43.0%) participants declared that they still did
not know, and 687 (13.1%) participants declared vaccine
refusal. Overall, 2255 (43%) participants were categorized

as vaccine hesitancy.

Associated factors of COVID-19
vaccine hesitancy
When comparing the COVID-19 vaccine hesitancy and not,
a significant difference was found in six items, such as gender,
age, education, risk of infection COVID-19, chronic diseases,
and eHealth Literacy (Table 1).

Regression analyses for COVID-19
vaccine hesitancy

To predict whether the independent variables were associated
with COVID-19 Vaccine hesitancy, we used the logistic regres-
sion analyses. As shown in Table 2, four variables were found
to be associated with COVID-19 Vaccine hesitancy, such as
gender (p<0.01), age (p<0.01), risk of infection COVID-19
(p<0.01), and eHealth Literacy (p<0.01).
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Table 1. Respondent characteristics (n=5240).

HeS|tate n (%
Characteristic Total n (%) p-value

Male 1037(19.8) 689(66 4) 348(33.6)
Gender 47.356 | 0.000**
Female 4203(80.2) 2296(54.6) 1907(45.4)
<20 1994(38.1) 832(41.7) 1162(58.3)
20-30 1884(36) 1095(58.1) 789(41.9)
Age 431.112 | 0.000**
30-50 1196(22.7) 939(78.5) 257(21.5)
>50 166(3.2) 119(71.7) 47(28.3)
High school graduate or less 294(5.6) 170(57.8) 124(42.2)
Junior college 2779(53) 1354(48.7) 1425(51.3)
Education 173.738 | 0.000**
College graduate 1766(33.7) 1190(67.4) 576(32.6)
Advanced degree 401(7.7) 271(67.6) 130(32.4)
Low 3159(60.3) 1559(49.4) 1600(50.6)
Your risk of General 1141(21.8) | 651(57.1) 490(42.9)
infection 323.685 | 0.000**
COVID-19 High 940(17.9) | 775(82.4) | 165(17.6)
Other 206(3.9) 68(33) 138(67)
A No 4799(91.6) 2714(56.6) 2085(43.4)
Chronic 3952 | 0.047*
diseases Yes 441(8.4) 271(61.5) 170(38.5)
No 2365(45.1) 1107(46.8) 1258(53.2)
eHealth 181.433 | 0.000**
Literacy Yes 2875(54.9) 1878(65.3) 997(34.7)

*p<0.05; **p<0.01.

Table 2. Logistic regression analyses for COVID-19 vaccine hesitancy (N=5240).

95%Cl
Wals Exp (B) | Lower | Upper
bound bound

Gender 0.331 0.079 17.358 0.000 1.392 1.191 1.626
Age<20 22.259 0.000
20-30 -0.311 0.071 18.962 0.000 0.733 0.637 0.843
30-50 -0.477 0.152 9.808 0.002 0.621 0.461 0.837
>50 -0.281 0.23 1.495 0.221 0.755 0.481 1.185
Your risk of infection COVID-19 (Low) 72.398 0.000
General -0.132 0.077 2.974 0.085 0.876 0.754 1.018
High -0.898 0.106 72.136 0.000 0.407 0.331 0.501
eHealth Literacy (No) -0.353 0.065 29.732 0.000 0.702 0.618 0.797
Constant 0.631 0.095 44.244 0.000 1.88

F=22.274; p=0.000, Cox Snell R%=0.161, Nagelkerke R?=0.216. *p<0.05, **p<0.01.
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DISCUSSION

Key findings

This study found that three months after the vaccine was
launched, among 5240 Chinese residents, only 43.9%, (n=2298)
reported to be willing to accept COVID-19 vaccination.
About 43% (n=2255) of the participants indicated unsure and
13.1% (n=687) indicated that they would refuse the vaccination.
A total 0f 2255 (43%) participants were categorized as vaccine
hesitancy; the overall hesitation rate was high. During the data
collection period, February 16 to March 16, 2021, the total
number of confirmed COVID-19 cases in China every day is
almost zero, and the confirmed cases are all imported cases from
abroad. On the other hand, various false information circulat-
ing on Internet and social media is also a determining factor
influencing vaccine hesitancy in some groups.

It is worth noting that our data represent a high level of
hesitation rate of the COVID-19 vaccine among the study
population. Although China has successfully contained the epi-
demic, it should not underestimate the possibility of another
outbreak. Previous studies have shown that high perceived
susceptibility and high risk perception can be translated into
better preventive measures and are related to enhanced epi-
demic control capabilities®. Therefore, sustainable prevention
and control measures should be encouraged.

Differences in vaccine hesitancy
In our study, women were associated with higher rates of COVID-
19 vaccine hesitancy, which is consistent with the previous results®.
One possible explanation is that women are more likely to fear
the unknown’, and more cautious about trying new things.
Some false claims about COVID-19 vaccines were believed that
the vaccine is not good to female health®. And females are less
educated, and the main source of information is social media
platforms rather than medical institutions and doctors platforms.

In our study, 58.3% of the participants under 20 years old
reported hesitancy to receive the COVID-19 vaccine. People under
the age of 20 have the highest hesitation rate. In this study, the
subjects under the age of 20 are basically college students. Because
of the centralized management of the school, they feel more
secure, so they show more hesitation. Young people feel health-
ier and, therefore, show more vaccine hesitancy’.

Risk perception is crucial for vaccine decision-making.
The present study found that perceived risk of contracting COVID-
19 was negatively associated with hesitation to havea COVID-19
vaccination. Although the spread of the virus was well controlled
after The Chinese government implementing a series of actions,
the Chinese people experienced the earliest threats concerning
COVID-19. The prevalence rates of symptoms of psychological

distress were relatively high in the general population during the
early stages of the COVID-19 pandemic in China'. These neg-
ative mood experiences will become the motivation for individ-
uals to vaccinate against COVID-19.

These findings demonstrate that the trust in vaccines and
government is key. In particular, addressing patients’ concerns
about the side effects through open and transparent communi-
cation may be very useful in building trust and confidence''.
The huge amount of false/disinformation spread on social media
casts a shadow on people’s understanding of COVID-19 vac-
cine cause great confusion among the public.

The present study found that people with chronic diseases
have a lower rate of vaccine hesitancy as others. Evidence sug-
gests that patients with chronic diseases are particularly prone
to serious complications and mortality than healthy individ-
uals'?, which can lead to increased willingness to vaccinate.

Today, eHealth literacy is defined as “the ability to search,
find, understand, and evaluate health information from elec-
tronic resources and apply the acquired knowledge to address
or solve health problems”". The internet has always been a
major source of COVID-19 information, especially during the
period of lockdown. However, many online information about
COVID-19 lacks scientific rigor'. Theoretically, people with
higher eHL should have the ability to efficiently process the
flood of health-related information on the Internet and showed
less anxiety and hesitation when faced with false information
about COVID-19 vaccines on the Internet.

CONCLUSIONS

The results of this study show high rates of vaccine hesitancy
in China. This could pose a serious threat to the preventive
measures that aimed at controlling COVID-19 spread in the
country. The government and different media platforms should
encourage the dissemination of correct information about vac-
cines, the communities, and medical staff to improve residents’
knowledge about vaccines and strive to improve residents’ elec-
tronic health literacy. Our study further show that government
provided timely information (such as side effects of the vac-
cine) by social media, and adequate protective supplies might
mitigate the level of the hesitation of the COVID-19 vaccine.
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