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Abstract: New vaccines are being developed in response to the coronavirus disease 2019 (COVID-19)
pandemic. Vaccination provides a crucial preventive approach for managing COVID-19. We in-
vestigated adults’ willingness to take COVID-19 vaccines in the Zhejiang province, and their cog-
nitions regarding COVID-19, when the COVID-19 vaccine is authorized under Emergency Use
Administration. An online survey was conducted from September to October 2020, which included
social-demographic characteristics, risk perception, acceptance and influencing factors in relation to
COVID-19 vaccines. Multivariate logistic regression was performed to identify the influencing factors
of vaccination acceptance. Of the participants, 70% intended to be vaccinated when the COVID-19
vaccine was approved under Emergency Use Administration, among 2171 valid questionnaires.
Logistic regression revealed that being male, having a high cognitive score regarding COVID-19, the
belief that the COVID-19 vaccine is safe and effective, and the belief that one will be infected with
SARS-CoV-2 this fall and winter, were associated with a greater probability of accepting vaccination.
Respondents with junior college/university education or above were less likely to accept vaccination.
Concerns about the safety and effectiveness of the vaccine were the main factors hindering vaccina-
tion acceptance. Health education is important for promoting accurate public knowledge regarding
COVID-19 vaccination.

Keywords: COVID-19; SARS-CoV-2; knowledge; emergence use administration; vaccine acceptance;
influencing factors

1. Introduction

The coronavirus disease (COVID-19) pandemic has been a continuous global health
threat since the first identification of the disease in December 2019, resulting in more than
418 million cumulative cases and 5 million deaths worldwide as of 18 February 2022 [1–3].

At present, there are no specific antiviral therapies for COVID-19, and vaccination
against COVID-19 is considered to be one of the most cost-effective health interventions
for the prevention and control of the pandemic [4–6]. Internationally, many countries
are attempting to accelerate the research and development of COVID-19 vaccines. As of
18 February 2022, there have been more than 195 vaccines in pre-clinical development, with
144 vaccines in clinical development [7]. Currently, many types of COVID-19 vaccines,
including mRNA, recombinant protein, adenovirus vector and inactivated virus vaccines
have been approved in various countries. The results of clinical trials and real-world
studies have demonstrated that the candidate vaccines are safe and effective [8]. However,
with the development of the pandemic, inaccurate information about COVID-19, such
as information underestimating the severity of the pandemic or ignoring the detrimental
effects of the pandemic, has become widespread [9]. Meanwhile, there have been numerous
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reports of problems after vaccination published on the Internet, such as muscle soreness,
fever and even immune system diseases [10]. These findings have led to increasing public
doubts about the safety and reliability of the vaccine, all of which may affect expectations
regarding vaccination [11]. Vaccine hesitancy may be responsible for the low COVID-19
vaccination rate. The Strategic Advisory Group of Experts (SAGE) defined vaccine hesi-
tancy as a “delay in acceptance or refusal of vaccines despite availability of vaccination
services” [12]. Communication and media environments are potential drivers of vaccine
hesitancy [13]. Social media is connecting people while rapidly spreading, sharing and
acquiring large-scale knowledge about COVID-19. This knowledge may increase awareness
of COVID-19 vaccines, shed light on their efficacy and safety and reduce vaccine hesitancy.
However, social media has created an “infodemic”, an overload of information both online
and offline, where too much information (some of it right, some of it wrong) makes it hard
to find reliable sources [14]. False information and rumors about COVID-19 vaccination
have emerged on social media, with people unable to tell whether the information is real or
not, leading to people hesitating about vaccination.

Thus, to control COVID-19, it is very important to understand the public’s willing-
ness to vaccinate and the associated factors, which can serve as an early warning system
to prompt necessary measures to prevent the decline of vaccine acceptance and trust.
Many studies have begun to focus on the factors that may affect people’s willingness
to be vaccinated. For example, Robinson and colleagues found that younger, less edu-
cated, lower-income and ethnic minority populations were less likely to be vaccinated [15].
Taylor et al. [16] reported that vaccination attitudes are closely related to cognitions regard-
ing the pandemic, such as the perceived risk of COVID-19 and the perceived severity of
SARS-CoV-2. Qian Zhou et al. [17] reported that risk perception regarding the COVID-19
pandemic was significantly associated with acceptance of vaccination. Therefore, the cur-
rent study aimed to understand cognitions regarding COVID-19 and SARS-CoV-2, the
relationship between them and to identify factors causing vaccine hesitancy or accep-
tance. Clarifying this issue is critical for updating vaccination strategies and immunization
programs against COVID-19 in future.

2. Materials and Methods
2.1. Study Design, Population and Sampling

A cross-sectional online survey was conducted using convenience sampling and snow-
ball sampling strategies from September to October 2020. The survey was conducted
online using the largest online survey platform in China: Wen Juan Xing. This plat-
form is equivalent to Qualtrics and SurveyMonkey and provides online questionnaire
design and survey functions for enterprises, research institutions and individuals. Par-
ticipants aged over 18 could fill in the questionnaire anonymously. The online survey
link was disseminated via QQ (https://im.qq.com/index accessed on 18 February 2022)
and WeChat (https://weixin.qq.com/ accessed on 18 February 2022), on which personal
information and public websites can be shared with family members, friends and col-
leagues and forwarded to others by participants. According to the sample size formula

n = (
Z(1− α

2 )

d )
2
p(1 − p) × De f f required for the cross-sectional investigation, the willing-

ness rate of COVID-19 vaccine vaccination reported in literature p ≈ 80% was taken, as
well as the significance level α = 0.05 and the absolute allowable error d = 2.5%. This survey
used non-random sampling, where Deff = 2 was taken as the design effect. Considering the
sample loss caused by unpredictable factors, the sample size was increased by about 10%
on the basis of the above estimated sample size, and the minimum sample size required was
calculated as n = 2164. In order to ensure the validity of online questionnaires, 2171 valid
questionnaires were obtained by excluding 12 invalid questionnaires that did not meet
the requirements.

https://im.qq.com/index
https://weixin.qq.com/
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2.2. Measures

In the current study, the questionnaire was designed by consulting domestic and for-
eign literature on vaccination intention. We referred to well-studied questionnaires with a
high degree of credibility and validity in the relevant literature, combined with information
related to COVID-19 infection, the COVID-19 vaccine and the social and cultural back-
ground in China. The questionnaire included the following contents: socio-demographic
characteristics, knowledge of COVID-19, risk perception of COVID-19, willingness regard-
ing emergency vaccination, the COVID-19 vaccine, views on the safety and protective
effects of the COVID-19 vaccine and the factors affecting vaccination acceptance. To clarify
potential problems with this questionnaire, several small sample pre-surveys were con-
ducted before the formal survey, and the questionnaire was modified and improved on
the basis of the results of returned questionnaires and any shortcomings identified via
respondents’ feedback.

2.3. Questionnaire

The variables measured in this study included socio-demographic characteristics, such
as gender, age, residence, education level, monthly income and other general demographic
variables. Knowledge about COVID-19 was divided into four dimensions: COVID-19
related knowledge, with 10 items; transmission mode of COVID-19, with seven items;
symptoms after COVID-19 infection, with 8 items; and preventive measures for COVID-19
infection, with 9 items. Respondents rated the statements as “true”, “false”, or “unclear”.
Risk perception of COVID-19 was examined with two questions: “Do you think the
domestic COVID-19 epidemic will break out again in autumn and winter this year” and
“Do you think you will be infected with COVID-19 this autumn and winter”. Each question
was scored on a scale of 0–10 based on the probability perceived by the sample population,
with 0 indicating impossible and 10 indicating very likely. The higher the score, the higher
the perceived risk of COVID-19. Opinions on the safety and protective effects of COVID-19
vaccines were assessed with two questions: “What is your opinion regarding the safety
of COVID-19 vaccines currently entering phase III clinical trials in China?” and “What
is your opinion regarding the protective effects of COVID-19 vaccines currently entering
phase III clinical trials in China?” Respondents answered using a scale of 0 to 100, with 0
indicating unsafe or ineffective, and 100 indicating very safe or effective. The Likert Scale 6
was adopted for assessing respondents’ willingness to receive the COVID-19 vaccine for
emergency use, and the score range was 0–10, with 0–1 indicating definitely unwilling,
2–3 indicating probably unwilling, 4–5 indicating somewhat unwilling, 6–7 indicating
somewhat willing, 8–9 indicating willing and 10 indicating definitely willing.

2.4. Statistical Analysis

Microsoft Excel 2019 software was used to organize the data, and SPSS 21.0 software
was used for statistical analysis. We used the following descriptive analysis procedure:
(1) describing the general demographic characteristics of the respondents; (2) describing the
scores of respondents’ knowledge and opinions on COVID-19, scoring the four dimensions,
respectively; awarding points for correct answers and not for incorrect or “don’t know”
answers, and converting each of the four dimensions to a score of 10; (3) views on the
safety and protective effects of the COVID-19 vaccine were transformed to a 10-point
system. We described the willingness of emergency vaccination in terms of proportion and
frequency; scores of 0–5 were combined with willing vaccination, and scores of 6–10 were
combined with unwilling vaccination. The influencing factors of vaccination intention were
analyzed using chi-square tests. After univariate analysis, multivariate logistic regression
(Forward: LR) was used to conduct multivariate analysis to further explore the influencing
factors of the change of COVID-19 vaccine vaccination intention and mitigate the impact of
confounding factors.
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In this analysis, the inclusion criterion was α = 0.05, and the exclusion criterion
was α = 0.10. The odds ratio (OR) and 95% confidence interval (CI) for “willing” versus
“unwilling” were calculated. The test level was α = 0.05.

3. Results
3.1. Study Sample Characteristics

A total of 2171 valid questionnaires were included in our analysis. The respondents
were from all 11 cities in Zhejiang Province. Respondents’ basic information included
gender, age, residence, education, monthly income, and other demographic characteristics.
The male to female ratio was 1:1.53. The proportions of respondents aged 18–30 years old,
31–40 years old, 41–50 years old and ≥51 years old were 29.4%, 32.2%, 24.3% and 14.1%,
respectively. Respondents living in urban and suburban/rural areas accounted for 75.2%
and 24.8% of the sample, respectively. The proportions of respondents who had completed
technical secondary school or below, junior college/university, or a master’s degree or
above were 11.7%, 71.8% and 16.5%, respectively. Respondents with monthly incomes of
CNY < 3000, CNY 3000–5000, CNY 5000–10,000 and CNY > 10,000 accounted for 13.4%,
24.1%, 38.7% and 23.8% of the sample, respectively (Table 1).

Table 1. Demographic characteristics of participants.

Items Respondents (n = 2171) N (%)

Gender
Male 857 (39.5)

Female 1314 (60.5)
Age group

18–30 639(29.4)
31–40 698(32.2)
41–50 528 (24.3)
≥51 306 (14.1)

Region
Urban 1632 (75.2)
Rural 539 (24.8)

Highest level of education
Technical secondary school and below 253 (11.7)

Junior College/University 1559 (71.8)
Master’s degree or above 359 (16.5)

Monthly income/CNY
≤3000 290 (13.4)

3001–5000 524 (24.1)
5001–10,000 840 (38.7)

>10,000 517 (23.8)

3.2. Knowledge of COVID-19

Knowledge about COVID-19, including COVID-19 related knowledge, the mecha-
nism of transmission, symptoms or manifestations of COVID-19 infection, and preventive
measures for COVID-19 infection, were significantly associated with respondents’ accurate
understanding of COVID-19. Knowledge about COVID-19 was divided into four dimen-
sions, and respondents judged the statements of each item as “true”, “false” or “unclear”.

3.2.1. The First Part of the COVID-19 Related Knowledge Consisted of Ten Items

According to the survey results, the correct answer rates for the items “COVID-19 can
not spread among people easily”, “COVID-19 is not a serious public health problem” and
“There are specific drugs for the treatment of COVID-19” were relatively low, accounting
for 1.38%, 3.59% and 7.55% of responses, respectively. The correct answer rates for the items
“COVID-19 is an acute viral infection”, “COVID-19 is spreading worldwide and can infect
anyone in any age”, “COVID-19 is a serious disease that can cause death”, “COVID-19
infection is more serious and has a higher mortality rate in older people” and “Contracting
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COVID-19 is more severe for people with chronic diseases, with higher mortality rates”,
were relatively high, as all the accuracy rates were over 90% (Table 2) and the accuracy of
the remaining two items was 81.85%.

Table 2. Participants’ responses to COVID-19 related knowledge.

Items Ture/% False/% Unclear/%

COVID-19 is an acute viral infection 91.20 4.88 3.92
COVID-19 is spreading worldwide and can infect anyone

in any age 99.12 0.23 0.64

COVID-19 can not spread among people easily 1.38 97.88 0.74
COVID-19 is a serious disease that can cause death 94.10 3.04 2.86
COVID-19 is not a serious public health problem 3.59 94.01 2.40
COVID-19 affects the economy by reducing labor

productivity and increasing the burden of healthcare costs 81.85 11.42 6.73

COVID-19 infection is more serious and has a higher
mortality rate in older people 92.95 2.99 4.05

Contracting COVID-19 is more severe for people with
chronic diseases, with higher mortality rates 92.03 2.16 5.80

There are specific drugs for the treatment of COVID-19 7.55 73.19 19.25
Vaccination is the most effective way to prevent COVID-19

and its complications 81.85 5.53 12.62

3.2.2. The Second Component Was the Mode of Transmission of COVID-19, with Seven Items

There were five items with a judgment accuracy of more than 85%: “transmission by
droplets from an infected person”, “touching elevators, tables, door handles, handrails,
coins, or paper money”, “exposure to fecal contaminants”, “frozen food imported from
abroad” and “aerosols”. A total of 79.92% of the respondents correctly judged that “shaking
hands with infected persons” was a means of spreading SARS-CoV-2. Only 51.08% of
the respondents correctly responded that “contact with pets” could spread SARS-CoV-2
(Table 3). The results revealed that for the common and widespread transmission mode of
SARS-CoV-2, such as droplet transmission, the respondents had a high level of accuracy
and clear understanding. However, evidence that indirect contact, such as “touching the
same doorknob, handrail or other items with an infected person” or “shaking hands with
an infected person”, can also spread COVID-19, was misunderstood by many respondents.

Table 3. Participants’ responses to the mode of transmission of COVID-19.

Propagation Mode of COVID-19 True/% False/% Unclear/%

Transmission by droplets from an infected person
(talking, coughing, sneezing) 99.59 0.18 0.23

Shaking hands with an infected person 79.92 16.90 3.18
Touch elevators, tables, door handles, handrails, coins or

paper money 88.95 7.88 3.18

Contact pets 51.08 33.44 15.48
Exposure to faecal contaminants (public toilets) 87.47 7.23 5.30

Frozen food imported from abroad (seafood, meat) 86.27 6.77 6.96
Aerosols (aerosols formed when droplets are mixed in the

air and can cause infection when inhaled) 95.49 1.80 2.72

Only 330 respondents correctly responded to all 7 items of this dimension, accounting
for 15.20% of the sample (Table 3).

3.2.3. The Section of the Questionnaire Regarding the Symptoms or Manifestations of
COVID-19 Infection Contained Eight Items

More than 90% of respondents judged correctly that SARS-CoV-2 infection can lead
to “fever”, “cough”, “fatigue”, “pharyngalgia”, “myalgia” and “dyspnea”. A total of
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85.17% and 87.98% of respondents correctly responded that “rhinobyon/running nose”
and “vomiting/diarrhea” were symptoms of SARS-CoV-2 infection, respectively (Table 4).
A total of 77.34% of respondents correctly judged all eight items of this dimension.

Table 4. Participants’ responses to symptoms and manifestations of COVID-19 infection.

COVID-19 Infection Symptoms or Manifestations True/% False/% Unclear/%

Fever 98.85 0.41 0.74
Cough 97.60 0.78 1.61
Fatigue 98.11 0.60 1.29

Rhinobyon/running nose 85.17 7.51 7.32
Pharyngalgia 92.49 2.90 4.61

Myalgia 92.40 3.27 4.33
Vomiting/diarrhea 87.98 5.11 6.91

Dyspnea 97.47 0.74 1.80

3.2.4. The Fourth Part of the Questionnaire on SARS-CoV-2 Infection Prevention Measures
Contained Nine Items

More than 98% of respondents correctly responded regarding whether measures
such as “frequent hand-washing”, “keeping an appropriate distance from other people”,
“avoiding rubbing the eyes, mouth and nose”, “wearing masks in public places”, “avoid-
ing touching elevator buttons, door handles, and other surfaces in public facilities” and
“ventilating the room” could prevent COVID-19. The accuracy of responses regarding
whether “eating garlic” and “taking antibiotics” can effectively prevent COVID-19 was
low, accounting for 17.55% and 14.37% of responses, respectively. A total of 55.69% of
respondents answered all nine questions correctly (Table 5).

Table 5. Participants’ responses to preventive measures for SARS-CoV-2 infection.

Preventive Measures for SARS-CoV-2 Infection True/% False/% Unclear/%

Frequent hand-washing 99.77 0.14 0.09
Keep a distance from people 99.72 0.18 0.09

Avoid rubbing eyes, mouth and nose 98.89 0.60 0.51
Wear a mask in public 99.95 0.05 0.00

Try not to touch elevator buttons, door handles and other
public facilities directly 99.12 0.37 0.51

Ventilate the Room 99.36 0.32 0.32
Take antibiotics 14.37 72.96 12.67

Eat garlic 17.55 65.27 17.18
COVID-19 vaccination 95.12 0.69 4.19

3.3. Analysis of COVID-19 Vaccination Willingness and Influencing Factors
3.3.1. Frequency Distribution and Chi-Squared Analysis of Intentions of COVID-19 Vaccination

The score of COVID-19 knowledge, transmission, infection symptoms and preventive
measures was divided into three parts [0, 8), [8, 9) and [9, 10) for univariate analysis, the
high score group” [9, 10)” including score of 9 and 10, a score of 8 was included in the
intermediate group” [8, 9)”, the low score group” [0, 8)” including a score of 0. Among the
2171 respondents in the emergency use of COVID-19 vaccine, 1517 reported that they were
willing to be vaccinated, accounting for 70% of the sample. Univariate analysis revealed
that vaccination intention rates among men and women were 76.8% and 65.4%, respectively.
Men were significantly more willing to receive the vaccination (χ2 = 32.06, p < 0.001). Older
age was associated with greater willingness to vaccinate (χ2 = 26.76, p < 0.001). Respondents
who were ≥51 years old had the highest rate of vaccination willingness (79.7%). The rates
of vaccination willingness among respondents with technical secondary school education
or below, college/university education and a master’s degree or above were 85.8%, 69.0%
and 62.4%, respectively. Thus, the rate of vaccination willingness among respondents with
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a higher level of education was lower than that among respondents with a lower level of
education (χ2 = 40.454, p < 0.001). Respondents whose monthly income was CNY 3001–5000
or CNY 5001–10,000 had high vaccination willingness (χ2 = 10.876, p = 0.012). In addition,
the higher the level of COVID-19 related knowledge, the higher the willingness to vaccinate
(χ2 = 15.47, p < 0.001). However, “scores of COVID-19 transmission”, “scores of COVID-19
infection symptoms” and “scores of COVID-19 prevention measures” were not significantly
different (p > 0.05). Respondents who believed that COVID-19 vaccines were safe (88.7%)
said they would get vaccinated (χ2 = 291.82, p < 0.001). A total of 89.6% of respondents
who believed that COVID-19 vaccines were effective said they would get vaccinated,
and 54.2% of respondents who thought that COVID-19 vaccines were ineffective said
they would get vaccinated; the former group had a higher rate of vaccination intention
(χ2 = 276.41, p < 0.001) (Table 6).

Table 6. Frequency distribution and chi-squared analysis of intentions of COVID-19 vaccination
under EUA.

Items Willing to Vaccinate (%) Reluctance to Vaccinate (%) χ2 p

Gender 32.06 <0.001
Male 76.8 23.2

Female 65.4 34.6
Age 26.76 <0.001

18–30 63.5 36.5
31–40 70.6 29.4
41–50 70.8 29.2
≥51 79.7 20.3

Region 1.52 0.218
Urban 69.2 30.8
Rural 72.0 28.0

Highest level of education 40.454 <0.001
Technical secondary school and below 85.8 14.2

Junior College/University 69.0 31.0
Master degree or above 62.4 37.6
Monthly income/CNY 10.876 0.012

≤3000 66.2 33.8
3001–5000 72.7 27.3

5001–10,000 72.1 27.9
>10,000 65.4 34.6

Scores of COVID-19 related knowledge 15.47 <0.001
≥9 72.3 27.7

[8, 9) 64.4 35.6
<8 62.7 37.3

Scores of COVID-19 transmission 2.66 0.265
≥9 69.4 30.6

[8, 9) 71.1 28.9
<8 67.4 32.6

Scores of COVID-19 infection symptoms 0.647 0.724
≥9 69.5 30.5

[8, 9) 70.2 29.8
<8 71.9 28.1

Scores of COVID-19 prevention measures 3.75 0.153
≥9 71.1 28.9

[8, 9) 66.2 33.8
<8 70.4 29.6

You will be infected with SARS-CoV-2 this
fall and winter 25.38 <0.001

Yes 87.3 12.7
Uncertain 80.9 19.1

No 68.4 31.6



Vaccines 2022, 10, 524 8 of 14

Table 6. Cont.

Items Willing to Vaccinate (%) Reluctance to Vaccinate (%) χ2 p

COVID-19 will break out again this year 24.53 <0.001
Yes 77.1 22.9

uncertain 72.3 27.7
No 66.1 33.9

Views on the safety of COVID-19 vaccine 291.82 <0.001
Safe 88.7 11.3

Uncertain 85.7 14.3
Insecurity 53.7 46.3

Views on the protective effect of
COVID-19 vaccine 276.41 <0.001

Effective 89.6 10.4
Uncertain 83.5 16.5
Ineffective 54.2 45.8

Thus, the results revealed that gender, age, education level, monthly income, COVID-19
-related knowledge level, COVID-19 risk awareness (“Do you think the domestic COVID-19
epidemic will break out again” or “you will be infected with SARS-CoV-2 in autumn and
winter this year?”) and views on the safety and effectiveness of COVID-19 vaccine were
significant factors affecting the respondents’ willingness to receive the COVID-19 vaccine
in a public health emergency.

3.3.2. Factors Associated with Willingness to Receive the COVID-19 Vaccine

The variables that reached significance in the univariate analysis were included in the
multivariate logistic regression analysis: Men were more willing to accept vaccination (OR
= 1.54; 95% CI: 1.24–1.92) than women. People who have a high score in COVID-19-related
knowledge were more likely to be vaccinated (OR = 1.46, 95% CI: 1.06–2.00) with COVID-19
than those with a lower score. Respondents who believed that the COVID-19 vaccine
was safe (OR = 2.56, 95% CI: 1.68–3.92) and effective (OR = 3.06, 95% CI: 1.99–4.71) were
associated with a greater willingness to be vaccinated. Those who reported concerns about
becoming infected with COVID-19 this fall and winter (OR = 2.18, 95% CI: 1.27–3.77) were
more likely to be willing to be vaccinated compared with those who had no concerns of
becoming infected. Respondents with an education level of junior college/university (OR
= 0.45, 95% CI: 0.30–0.68) or a master’s degree or above (OR = 0.35, 95% CI: 0.22–0.56) were
less likely to accept vaccination compared to respondents with technical secondary school
and below (Table 7).

Table 7. Multivariate logistic regression analysis of influencing factors of the respondents’ willingness
to vaccinate against COVID-19.

Characteristics OR 95% CI p-Value

Gender
Female Ref
Male 1.54 1.24–1.92 <0.001

Highest level of education
Technical secondary school and below Ref

Junior College/University 0.45 0.30–0.68 <0.001
Master degree or above 0.35 0.22–0.56 <0.001

Scores of COVID-19 related knowledge
<8 Ref

[8, 9) 0.98 0.68–1.44 0.929
≥9 1.46 1.06–2.00 0.020
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Table 7. Cont.

Characteristics OR 95% CI p-Value

Views on the safety of COVID-19 vaccine
Insecurity Ref
Uncertain 3.17 2.32–4.33 <0.001

Safe 2.56 1.68–3.92 <0.001
Views on the protective effect of COVID-19 vaccine

Ineffective Ref
Uncertain 2.45 1.81–3.31 <0.001
Effective 3.06 1.99–4.71 <0.001

I will be infected with SARS-CoV-2 this fall and winter
No Ref

Uncertain 2.38 1.09–5.20 0.030
Yes 2.18 1.27–3.77 0.005

3.3.3. Reasons for COVID-19 Vaccination

Respondents who were willing to get vaccinated and agreed (“agree” and “strongly
agree”) with the statements “COVID-19 vaccination is safe”, “Vaccination is very effective for
preventing COVID-19”, “COVID-19 vaccination can protect my family/friends/colleagues
from infection” and “Vaccination is beneficial if it is recommended by the government”
accounted for 83.42%, 83.73%, 86.44% and 91.06%. Respondents who were unwilling to
receive the COVID-19 vaccine and agreed or strongly agreed that “There are no COVID-19
cases in the region and no vaccinations are required”, “The effectiveness of the COVID-19
vaccine is doubtful”, “The side effects of the COVID-19 vaccine are worrying” and “Com-
munity health service centers are not convenient for vaccination” accounted for 31.51%,
39.89%, 60.65% and 12.75% of the sample, respectively. Concerns about vaccine effec-
tiveness (39.89%) and side effects (60.65%) were the main reasons for the respondents’
reluctance (Table 8).

Table 8. Reasons for willingness or unwillingness to receive the COVID-19 vaccine once it is autho-
rized under Emergency Use Administration (EUA) n (%).

Reasons Disagree Strongly Disagree Neutral or Unknown Agree Agree Strongly

Reasons for willingness to
receive COVID-19 vaccine

COVID-19 vaccination is safe 19 (1.17) 12 (0.74) 238 (14.67) 538 (33.17) 815 (50.25)
Vaccination is very effective in

preventing COVID-19 14 (0.86) 9 (0.55) 241 (14.86) 554 (34.16) 804 (49.57)

Can protect
family/friends/colleagues

from infection
22 (3.54) 22 (1.36) 176 (10.85) 471 (29.04) 931 (57.40)

Vaccination is beneficial if
recommended by the country 18 (1.11) 7 (0.43) 120 (7.4) 465 (28.67) 1012 (62.39)

Reasons for reluctance to get the
COVID-19 vaccine

There are no COVID-19 cases in
the region and no vaccinations

are required
155 (2.63) 75 (13.66) 146 (26.59) 86 (15.66) 87 (15.85)

Doubting about the effectiveness
of the COVID-19 vaccine 80 (14.58) 69 (12.57) 181 (32.97) 123 (22.40) 96 (17.49)

Worrying about the side effects
of the COVID-19 vaccine 40 (7.29) 38 (6.92) 138 (25.14) 168 (30.60) 165 (30.05)

Community health service
centers are not convenient

for vaccination
263 (47.91) 105 (19.13) 111 (20.22) 37 (6.74) 33 (6.01)
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4. Discussion

The survey in the current study adopted the Likert Scale 6, on the basis of recom-
mended scoring methods for examining vaccine hesitancy, unlike other surveys that used
“willing”, “uncertain” or “unwilling” for classification selection. The data obtained using
the Likert Scale were likely to be closer to the real willingness to receive the COVID-19
vaccine following authorization under Emergency Use Administration (EUA) [18]. Accord-
ing to the current survey results, respondents who were definitely unwilling, probably
unwilling, somewhat unwilling, somewhat willing, willing and definitely willing to be
vaccinated accounted for 9%, 6.8%, 14.4%, 14.8%, 20.1% and 35% of the sample, respectively.
Respondents who were willing (somewhat willing, willing and definitely willing) to take
the vaccine accounted for 70% of the sample, which was slightly higher than the rate
of vaccination intention (68%) reported by Nguyen et al. [19], and approached the rate
reported in a global study in which 71.5% of respondents reported that they would take
a vaccine if it were proven to be safe and effective [20]. The current results indicated that
respondents who recognized the safety and protective effects of the COVID-19 vaccine were
more willing to get vaccinated (p < 0.001). The main reasons for respondents’ reluctance to
get vaccinated were concerns about the efficacy of the vaccine and its potential side effects.
Thus, the efficacy and safety of the vaccine were the main factors influencing vaccination
willingness, which is consistent with the findings of previous studies [20–22]. An absence
of concerns about vaccine safety and increased awareness regarding vaccine side effects
have been reported to make people more likely to take the vaccine [18,23].

The univariate analysis results revealed that men, older people, those with a low
education level, those with a high COVID-19-related knowledge level and those with a
high COVID-19 risk awareness level had a higher rate of vaccination willingness (p < 0.001).
The current results revealed that the older the respondents were, the higher their willingness
to be vaccinated against COVID-19, which was consistent with the findings reported by
Lazarus et al. [20]. Compared with younger age groups, older people face a greater risk
from various pathogenic microorganisms because of the deterioration of bodily function
and poor immune function. For infectious pathogens, older people are more likely to
experience serious illness, with higher case fatality rates [24]. Because people in older age
groups are more susceptible to serious COVID-19 infections and death, an increased fear of
disease in this group has been reported to lead to favorable attitudes toward COVID-19
vaccines [22]. In addition, because older people tend to receive vaccine information through
official channels such as television and radio, they are less likely to be exposed to false
news, contributing to the higher likelihood of vaccine acceptance. The current results
revealed that men exhibited a higher rate of willingness to be vaccinated against COVID-19
compared with women, which is consistent with previous studies reporting higher rates
of influenza vaccination among men [25,26]. This may be because men have a higher
perception of disease risk compared with women. A previous study reported that the
case fatality rate of COVID-19 in men (4.7%) was higher than that in women (2.8%) [27].
We found that highly educated groups were significantly less willing to be vaccinated for
emergency use of COVID-19 vaccines. This may be because more educated individuals
receive more information from social networks and various channels and have greater
concerns about the effectiveness and side effects of COVID-19 vaccines, affecting their
willingness to be vaccinated. Some previous studies of influenza vaccination reported
similar results [28,29]. On the basis of the transmission characteristics of SARS-CoV-2, the
public’s awareness of COVID-19 is important for the prevention of disease and control of
the epidemic. Investigation of knowledge and attitudes related to COVID-19 can be helpful
for clarifying the level of public awareness, which can inform approaches for the prevention
and control of the epidemic. Many cognitive factors contribute to people’s health protection
behavior during epidemics, including risk cognition and susceptibility cognition. Other
cognitive factors, including the accurate understanding of the mode of virus transmission
and cognitions regarding the behavior for effectively reducing the risk of infection, will
also have a positive impact on people’s health protection behavior. On the contrary, unclear
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information and negative attitudes may lead to pain and panic during an epidemic [30,31].
The current survey findings revealed that the respondents had substantial knowledge
about COVID-19, but the level of accuracy regarding the transmission route and prevention
measures of COVID-19 was relatively low. A high percentage of respondents incorrectly
believed that there are specific drugs for treating COVID-19. Respondents had relatively
high accuracy in judging the more common modes of transmission of SARS-CoV-2, but a
low level of awareness of evidence that indirect contact can also transmit COVID-19. The
accuracy rate for judging whether “eating garlic” and “taking antibiotics” can effectively
prevent COVID-19 was low. A previous survey conducted in 19 countries reported that
knowledge significantly affects precautionary measures through the effectiveness of belief,
and had a direct effect on attitudes [32]. The current results also revealed that respondents
with high risk awareness exhibited greater willingness to be vaccinated, which is consistent
with a previous study [33]. Another study reported that a high level of knowledge was
significantly associated with more positive attitudes and perceptions [34]. Thus, it is
important to raise public awareness of COVID-19.

Emerging evidence suggests that both exposure to misinformation about COVID-19 [9,35]
and public concern regarding the safety of vaccines may be contributing to the observed
decline in the intention to be vaccinated [36]. This highlights the need for measures to
address public acceptability, trust and concern over the safety and benefits of approved
vaccines [37].

Media platforms should actively fulfill their public responsibilities, carry out science
popularization in a targeted way and enable scientific and rational voices to guide the
public to raise awareness about COVID-19. However, the authenticity and effectiveness
of information disseminated by various we-media should be guaranteed, and the leakage
of false and inflammatory information should be avoided. Media platforms can set up
targeted publicity campaigns for different groups in the population to promote their access
to health knowledge and create knowledge bases of different depths to meet the needs
of different groups. The dangers of SARS-CoV-2 and the need for vaccination should be
actively promoted during vaccine promotion efforts. Confirmation of the effectiveness
of the vaccine by authoritative sources, advice from medical staff, and promotion of
the effectiveness of the vaccine by official media can all motivate the public to choose
vaccination [32]. After the vaccine is available on the market, government departments and
relevant media should publish vaccine information scientifically and objectively, alongside
professional advice from the Center for Disease Control and medical staff, which will
improve the public’s confidence in vaccines and their willingness to get vaccinated against
COVID-19. To increase the urgency of vaccination and enhance the awareness of the
necessity of COVID-19 vaccination, media platforms should actively guide and educate the
public. The government is an important factor in the awareness and practice of COVID-19
vaccination, and its attitude towards COVID-19 vaccination has a direct impact on the
vaccination rate of the public. The government should disseminate accurate information
through health publicity and education to promote rational understanding of vaccines, and
to actively promote vaccination.

The current survey involved several limitations. Convenience sampling was adopted
in the study, but random sampling was not performed, potentially affecting the represen-
tativeness of the study sample. Due to the fact that the participants in our study came
from an area that was not affected severely by COVID-19, the findings in this study are
not generalizable for residents who live in other areas in China. Future studies should
recruit a more representative and larger participant pool. The network questionnaire sur-
vey was self-reported and may involve some information bias. This questionnaire was
administered from September to October 2020, at which time the vaccination policy was
markedly different from the current vaccination policy. At present, the nationwide free
vaccination campaign in China is progressing steadily, and most COVID-19 vaccines have
been conditionally marketed. Because our study assessed respondents’ willingness to be
vaccinated when the vaccine is authorized under EUA, the results may not reflect the true
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willingness to be vaccinated after marketing. In the context of changing global epidemics
and clinical advances in COVID-19 vaccines, public perception and demand for COVID-19
vaccines are also changing. Thus, it will be necessary to investigate the public’s willingness
to receive vaccinations at different periods during the COVID-19 pandemic.

5. Conclusions

The current results revealed that 70% of adult respondents reported a willingness
to receive the COVID-19 vaccine once it is authorized under EUA in China during the
pandemic period. In addition, the results revealed that males, older people, those with a
high education level, those with high awareness of COVID-19, those with high awareness of
COVID-19-related risks and those who recognized the safety and efficacy of the COVID-19
vaccine were more willing to get vaccinated. In the survey, the respondents’ correct rate
of judgment on the transmission mode and prevention measures of COVID-19 was low.
Different media platforms, government agencies, and institutions should actively carry
out targeted promotion of science, publicize the dangers of COVID-19 and the necessity of
vaccination and improve the public’s awareness of COVID-19, to encourage the public to
get vaccinated against COVID-19.

Author Contributions: Conceptualization, H.L.; methodology, H.L. and J.Y.; formal analysis, H.L., J.Y.
and Y.L.; investigation, H.L., J.Y. and Y.L.; writing—original draft preparation, J.Y.; writing—review
and editing, H.L., J.Y., Y.L. and Q.H. All authors have read and agreed to the published version of
the manuscript.

Funding: This research was funded by Key Program of Health Commission of Zhejiang Province/Science
Foundation of National Health Commission, grant number WKJ-ZJ-2221; The Key Research and
Development Program of Zhejiang Province, grant number 2021C03200.

Data Availability Statement: The datasets generated and analyzed during this study are not pub-
licly available due to the institute’s data security and sharing policy, but are available from the
corresponding author on reasonable request.

Acknowledgments: We would like to express our sincere gratitude to all participants in this study.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Gan, L.; Chen, Y.; Hu, P.; Wu, D.; Zhu, Y.; Tan, J.; Li, Y.; Zhang, D. Willingness to Receive SARS-CoV-2 Vaccination and Associated

Factors among Chinese Adults: A Cross Sectional Survey. Int. J. Environ. Res. Public Health 2021, 18, 1993. [CrossRef] [PubMed]
2. World Health Organization. WHO Coronavirus (COVID-19) Dashboard. Available online: https://covid19.who.int (accessed on

18 February 2022).
3. Wang, Z.; Xiao, J.; Jiang, F.; Li, J.; Yi, Y.; Min, W.; Tan, A.; Liang, R.; Liu, S.; Chen, L.; et al. The willingness of Chinese adults to

receive the COVID-19 vaccine and its associated factors at the early stage of the vaccination programme: A network analysis.
J. Affect. Disord. 2022, 297, 301–308. [CrossRef] [PubMed]

4. Choi, J.; Smith, D. SARS-CoV-2 Variants of Concern. Yonsei Med. J. 2021, 62, 961–968. [CrossRef] [PubMed]
5. Huang, C.; Wang, Y.; Li, X.; Ren, L.; Zhao, J.; Hu, Y.; Zhang, L.; Fan, G.; Xu, J.; Gu, X.; et al. Clinical features of patients infected

with 2019 novel coronavirus in Wuhan, China. Lancet 2020, 395, 497–506. [CrossRef]
6. Lurie, N.; Saville, M.; Hatchett, R.; Halton, J. Developing COVID-19 Vaccines at Pandemic Speed. N. Engl. J. Med. 2020, 382,

1969–1973. [CrossRef]
7. Yang, Y.; Peng, F.; Wang, R.; Yange, M.; Guan, K.; Jiang, T.; Xu, G.; Sun, J.; Chang, C. The deadly coronaviruses: The 2003 SARS

pandemic and the 2020 novel coronavirus epidemic in China. J. Autoimmun. 2020, 109, 102434. [CrossRef]
8. World Health Organization. COVID-19 Vaccine Tracker and Landscape. Available online: https://www.who.int/publications/

m/item/draft-landscape-of-covid-19-candidate-vaccines (accessed on 18 February 2022).
9. Fiolet, T.; Kherabi, Y.; MacDonald, C.; Ghosn, J.; Peiffer-Smadja, N. Comparing COVID-19 vaccines for their characteristics,

efficacy and effectiveness against SARS-CoV-2 and variants of concern: A narrative review. Clin. Microbiol. Infect. Off. Publ. Eur.
Soc. Clin. Microbiol. Infect. Dis. 2021, 28, 202–221. [CrossRef]

10. Roozenbeek, J.; Schneider, C.R.; Dryhurst, S.; Kerr, J.; Freeman, A.; Recchia, G.; van der Bles, A.M.; van der Linden, S. Susceptibility
to misinformation about COVID-19 around the world. R. Soc. Open Sci. 2020, 7, 201199. [CrossRef]

11. Kelly, H.; Sokola, B.; Abboud, H. Safety and efficacy of COVID-19 vaccines in multiple sclerosis patients. J. Neuroimmunol. 2021,
356, 577599. [CrossRef]

http://doi.org/10.3390/ijerph18041993
http://www.ncbi.nlm.nih.gov/pubmed/33670821
https://covid19.who.int
http://doi.org/10.1016/j.jad.2021.10.088
http://www.ncbi.nlm.nih.gov/pubmed/34715181
http://doi.org/10.3349/ymj.2021.62.11.961
http://www.ncbi.nlm.nih.gov/pubmed/34672129
http://doi.org/10.1016/S0140-6736(20)30183-5
http://doi.org/10.1056/NEJMp2005630
http://doi.org/10.1016/j.jaut.2020.102434
https://www.who.int/publications/m/item/draft-landscape-of-covid-19-candidate-vaccines
https://www.who.int/publications/m/item/draft-landscape-of-covid-19-candidate-vaccines
http://doi.org/10.1016/j.cmi.2021.10.005
http://doi.org/10.1098/rsos.201199
http://doi.org/10.1016/j.jneuroim.2021.577599


Vaccines 2022, 10, 524 13 of 14

12. Rutten, L.J.F.; Zhu, X.; Leppin, A.L.; Ridgeway, J.L.; Swift, M.D.; Griffin, J.M.; St Sauver, J.L.; Virk, A.; Jacobson, R.M. Evidence-
based strategies for clinical organizations to address COVID-19 vaccine hesitancy. Mayo Clin. Proc. 2021, 96, 699–707. [CrossRef]

13. Dudley, M.Z.; Privor-Dumm, L.; Dubé, È.; MacDonald, N.E. Words matter: Vaccine hesitancy, vaccine demand, vaccine confidence,
herd immunity and mandatory vaccination. Vaccine 2020, 38, 709–711. [CrossRef] [PubMed]

14. Larson, H.J.; Jarrett, C.; Eckersberger, E.; Smith, D.M.; Paterson, P. Understanding vaccine hesitancy around vaccines and
vaccination from a global perspective: A systematic review of published literature, 2007–2012. Vaccine 2014, 32, 2150–2159.
[CrossRef] [PubMed]

15. World Health Organization. Managing the COVID-19 Infodemic: Promoting Healthy Behaviours and Mitigating the Harm fom
Misinformation and Disinformation. Available online: https://www.who.int/news/item/23-09-2020-managing-the-covid-19
-infodemic-promoting-healthy-behaviours-and-mitigating-the-harm-from-misinformation-and-disinformation (accessed on
18 February 2022).

16. Robinson, E.; Jones, A.; Lesser, I.; Daly, M. International estimates of intended uptake and refusal of COVID-19 vaccines: A rapid
systematic review and meta-analysis of large nationally representative samples. Vaccine 2021, 39, 2024–2034. [CrossRef]

17. Taylor, S.; Landry, C.; Paluszek, M.; Rachor, G.; Asmundson, G. Worry, avoidance, and coping during the COVID-19 pandemic:
A comprehensive network analysis. J. Anxiety Disord. 2020, 76, 102327. [CrossRef] [PubMed]

18. Zhou, Q.; Tian, T.; Ni, J.; Zhao, X.; Li, H.; Yang, Y.; Zhang, Y.; Pan, J. COVID-19 Vaccination Acceptance in China after It Becomes
Available: A Cross-Sectional Study. Vaccines 2021, 9, 1398. [CrossRef] [PubMed]

19. Guidry, J.P.D.; Laestadius, L.I.; Vraga, E.K.; Miller, C.A.; Perrin, P.B.; Burton, C.W.; Ryan, M.; Fuemmeler, B.F.; Carlyle, K.E.
Willingness to get the COVID-19 vaccine with and without emergency use authorization. Am. J. Infect. Control 2021, 49, 137–142.
[CrossRef] [PubMed]

20. Nguyen, K.H.; Srivastav, A.; Razzaghi, H.; Williams, W.; Lindley, M.C.; Jorgensen, C.; Abad, N.; Singleton, J.A. COVID-19
Vaccination Intent, Perceptions, and Reasons for Not Vaccinating Among Groups Prioritized for Early Vaccination—United States,
September and December 2020. MMWR Morb. Mortal. Wkly. Rep. 2021, 70, 217–222. [CrossRef] [PubMed]

21. Lazarus, J.V.; Ratzan, S.C.; Palayew, A.; Gostin, L.O.; Larson, H.J.; Rabin, K.; Kimball, S.; El-Mohandes, A. A global survey of
potential acceptance of a COVID-19 vaccine. Nat. Med. 2021, 27, 225–228. [CrossRef]

22. Fisher, K.A.; Bloomstone, S.J.; Walder, J.; Crawford, S.; Fouayzi, H.; Mazor, K.M. Attitudes Toward a Potential SARS-CoV-2
Vaccine: A Survey of U.S. Adults. Ann. Intern. Med. 2020, 173, 964–973. [CrossRef]

23. Danabal, K.G.M.; Magesh, S.S.; Saravanan, S.; Gopichandran, V. Attitude towards COVID 19 vaccines and vaccine hesitancy in
urban and rural communities in Tamil Nadu, India—A community based survey. BMC Health Serv. Res. 2021, 21, 994. [CrossRef]

24. Neumann-Böhme, S.; Varghese, N.E.; Sabat, I.; Barros, P.P.; Brouwer, W.; van Exel, J.; Schreyögg, J.; Stargardt, T. Once we have
it, will we use it? A European survey on willingness to be vaccinated against COVID-19. Eur. J. Health Econ. 2020, 21, 977–982.
[CrossRef] [PubMed]

25. Li, Q.; Guan, X.; Wu, P.; Wang, X.; Zhou, L.; Tong, Y.; Ren, R.; Leung, K.S.M.; Lau, E.H.Y.; Wong, J.Y.; et al. Early Transmission
Dynamics in Wuhan, China, of Novel Coronavirus-Infected Pneumonia. N. Engl. J. Med. 2020, 382, 1199–1207. [CrossRef]
[PubMed]

26. Morgan, R.; Klein, S.L. The intersection of sex and gender in the treatment of influenza. Curr. Opin. Virol. 2019, 35, 35–41.
[CrossRef] [PubMed]

27. Wang, J.; Jing, R.; Lai, X.; Zhang, H.; Lyu, Y.; Knoll, M.D.; Fang, H. Acceptance of COVID-19 Vaccination during the COVID-19
Pandemic in China. Vaccines 2020, 8, 482. [CrossRef]

28. Wu, Z.; McGoogan, J.M. Characteristics of and Important Lessons from the Coronavirus Disease 2019 (COVID-19) Outbreak
in China: Summary of a Report of 72,314 Cases from the Chinese Center for Disease Control and Prevention. JAMA 2020, 323,
1239–1242. [CrossRef]

29. Yan, S.; Wang, Y.; Zhu, W.; Zhang, L.; Gu, H.; Liu, D.; Zhu, A.; Xu, H.; Hao, L.; Ye, C. Barriers to influenza vaccination among
different populations in Shanghai. Hum. Vaccines Immunother. 2021, 17, 1403–1411. [CrossRef]

30. Al-Marshoudi, S.; Al-Balushi, H.; Al-Wahaibi, A.; Al-Khalili, S.; Al-Maani, A.; Al-Farsi, N.; Al-Jahwari, A.; Al-Habsi, Z.; Al-Shaibi,
M.; Al-Msharfi, M.; et al. Knowledge, Attitudes, and Practices (KAP) toward the COVID-19 Vaccine in Oman: A Pre-Campaign
Cross-Sectional Study. Vaccines 2021, 9, 602. [CrossRef]

31. Faasse, K.; Newby, J. Public Perceptions of COVID-19 in Australia: Perceived Risk, Knowledge, Health-Protective Behaviors, and
Vaccine Intentions. Front. Psychol. 2020, 11, 551004. [CrossRef]

32. Nzaji, M.K.; Ngombe, L.K.; Mwamba, G.N.; Ndala, D.B.B.; Miema, J.M.; Lungoyo, C.L.; Mwimba, B.L.; Bene, A.C.M.; Musenga,
E.M. Acceptability of Vaccination Against COVID-19 Among Healthcare Workers in the Democratic Republic of the Congo.
Pragmatic Obs. Res. 2020, 11, 103–109. [CrossRef]

33. Al-Hanawi, M.K.; Alshareef, N.; El-Sokkary, R.H. Willingness to Receive COVID-19 Vaccination among Older Adults in Saudi
Arabia: A Community-Based Survey. Vaccines 2021, 9, 1257. [CrossRef]

34. Papagiannis, D.; Malli, F.; Raptis, D.G.; Papathanasiou, I.V.; Fradelos, E.C.; Daniil, Z.; Rachiotis, G.; Gourgoulianis, K.I. Assessment
of Knowledge, Attitudes, and Practices towards New Coronavirus (SARS-CoV-2) of Health Care Professionals in Greece before
the Outbreak Period. Int. J. Environ. Res. Public Health 2020, 17, 4925. [CrossRef] [PubMed]

http://doi.org/10.1016/j.mayocp.2020.12.024
http://doi.org/10.1016/j.vaccine.2019.11.056
http://www.ncbi.nlm.nih.gov/pubmed/31836257
http://doi.org/10.1016/j.vaccine.2014.01.081
http://www.ncbi.nlm.nih.gov/pubmed/24598724
https://www.who.int/news/item/23-09-2020-managing-the-covid-19-infodemic-promoting-healthy-behaviours-and-mitigating-the-harm-from-misinformation-and-disinformation
https://www.who.int/news/item/23-09-2020-managing-the-covid-19-infodemic-promoting-healthy-behaviours-and-mitigating-the-harm-from-misinformation-and-disinformation
http://doi.org/10.1016/j.vaccine.2021.02.005
http://doi.org/10.1016/j.janxdis.2020.102327
http://www.ncbi.nlm.nih.gov/pubmed/33137601
http://doi.org/10.3390/vaccines9121398
http://www.ncbi.nlm.nih.gov/pubmed/34960144
http://doi.org/10.1016/j.ajic.2020.11.018
http://www.ncbi.nlm.nih.gov/pubmed/33227323
http://doi.org/10.15585/mmwr.mm7006e3
http://www.ncbi.nlm.nih.gov/pubmed/33571174
http://doi.org/10.1038/s41591-020-1124-9
http://doi.org/10.7326/M20-3569
http://doi.org/10.1186/s12913-021-07037-4
http://doi.org/10.1007/s10198-020-01208-6
http://www.ncbi.nlm.nih.gov/pubmed/32591957
http://doi.org/10.1056/NEJMoa2001316
http://www.ncbi.nlm.nih.gov/pubmed/31995857
http://doi.org/10.1016/j.coviro.2019.02.009
http://www.ncbi.nlm.nih.gov/pubmed/30901632
http://doi.org/10.3390/vaccines8030482
http://doi.org/10.1001/jama.2020.2648
http://doi.org/10.1080/21645515.2020.1826250
http://doi.org/10.3390/vaccines9060602
http://doi.org/10.3389/fpsyg.2020.551004
http://doi.org/10.2147/POR.S271096
http://doi.org/10.3390/vaccines9111257
http://doi.org/10.3390/ijerph17144925
http://www.ncbi.nlm.nih.gov/pubmed/32650614


Vaccines 2022, 10, 524 14 of 14

35. Paul, E.; Steptoe, A.; Fancourt, D. Anti-Vaccine Attitudes and Risk Factors for Not Agreeing to Vaccination against COVID-19 Amongst
32,361 UK Adults: Implications for Public Health Communications; Social Science Electronic Publishing: Rochester, NY, USA, 2020.
[CrossRef]

36. Daly, M.; Robinson, E. Willingness to vaccinate against COVID-19 in the US: Longitudinal evidence from a nationally representa-
tive sample of adults from April-October 2020. medRxiv 2020. [CrossRef]

37. Jain, P. The COVID-19 Pandemic and Positive Psychology: The Role of News and Trust in News on Mental Health and Well-Being.
J. Health Commun. 2021, 26, 317–327. [CrossRef] [PubMed]

http://doi.org/10.2139/ssrn.3716874
http://doi.org/10.1101/2020.11.27.20239970
http://doi.org/10.1080/10810730.2021.1946219
http://www.ncbi.nlm.nih.gov/pubmed/34185615

	Introduction 
	Materials and Methods 
	Study Design, Population and Sampling 
	Measures 
	Questionnaire 
	Statistical Analysis 

	Results 
	Study Sample Characteristics 
	Knowledge of COVID-19 
	The First Part of the COVID-19 Related Knowledge Consisted of Ten Items 
	The Second Component Was the Mode of Transmission of COVID-19, with Seven Items 
	The Section of the Questionnaire Regarding the Symptoms or Manifestations of COVID-19 Infection Contained Eight Items 
	The Fourth Part of the Questionnaire on SARS-CoV-2 Infection Prevention Measures Contained Nine Items 

	Analysis of COVID-19 Vaccination Willingness and Influencing Factors 
	Frequency Distribution and Chi-Squared Analysis of Intentions of COVID-19 Vaccination 
	Factors Associated with Willingness to Receive the COVID-19 Vaccine 
	Reasons for COVID-19 Vaccination 


	Discussion 
	Conclusions 
	References

