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Abstract: The purpose of this study was to assess the psychological experience of COVID-19 ba-
sic vaccination, the willingness to receive booster vaccines, and to determine their relationships
among Chinese people. Between 6 August 2021 and 9 August 2021, a research firm performed a
national cross-sectional online survey among Chinese individuals (aged over 18), using the snow-
ball sampling approach, with 26,755 participants. Factor analysis and binary logistic regression
were used to evaluate the existing associations. The overall COVID-19 vaccination psychological
experience score of the participants was 25.83 (25.78~25.89; scores ranged from 7-35). A total of
93.83% (95%CI = 93.54~94.12) of respondents indicated a willingness to receive booster vaccines.
After classifying psychological experiences associated with COVID-19 vaccination into positive
and negative experiences and adjusting for confounding factors, for the former, the willingness to
receive booster vaccines for participants with the highest scores of 13-15 was 3.933 times higher
(OR =3.933, 95%CI = 3.176~4.871) than participants who obtained scores of 3-9, and for the latter,
the willingness to receive booster vaccines for participants with the highest scores of 19-20 was 8.871
times higher (OR = 8.871, 95%CI = 6.240~12.612) than participants who obtained scores of 4-13. Our
study suggests that a good psychological experience with vaccination is positively associated with an
increased willingness to receive booster vaccines.

Keywords: COVID-19; COVID-19 vaccination; psychological experience; willingness; booster vaccines

1. Introduction

Vaccination is a critical preventive measure for containing the COVID-19 pandemic [1].
However, studies have shown that a rejection rate of more than 10% reduces the population
benefits of the COVID-19 vaccine [2]. Thus, only wide vaccination coverage will effectively
halt the spread of the COVID-19 epidemic. Adult-targeted vaccines such as the American
Pfizer-BioNTech COVID-19 vaccine, the Chinese Sinovac COVID-19 vaccine, and the
Russian “Sputnik V” COVID-19 vaccine have all been thoroughly tested and approved for
widespread use [3].

Numerous preliminary studies have shown that willingness to receive a COVID-19
vaccine is considered the primary factor affecting its coverage [4,5]. Over the last decade,
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global vaccination willingness has generally decreased, and the problem is more acute in
developed countries [6]. On average, more than 30,000 people die from vaccine-preventable
diseases in the United States each year [7]. A survey conducted in Taizhou, China, showed
that the majority of respondents (n = 1435 [91.1%]) were willing to receive a booster
vaccination against COVID-19 [8]. According to a survey conducted in Poland, 71% of
respondents indicated a willingness to receive a booster dose of COVID-19 [9].

The factors that influence a person’s willingness to vaccinate are numerous and
complex. Reduced willingness to vaccinate is generally associated with decreased trust,
fear of side effects, a lack of pertinent information, personal experience [10-13], decreased
trust in the government [14,15], risk perception [16], and vaccination experience [17]. In
addition, even the parent’s own vaccination experience was found to influence their attitude
toward their children’s vaccination [18]. Concerns about the safety of the COVID-19 vaccine,
a lack of trust in the vaccine’s research and related information, as well as a lack of trust in
the government have all been linked to people’s unwillingness and hesitation to receive
the vaccine [14,15,19].

However, there is still a dearth of empirical research into the psychological experience
of COVID-19 vaccination and its impact on COVID-19 vaccination willingness. However,
during the vaccination process, psychological experiences such as pain and anxiety are
common phenomena [20]. According to a survey, approximately 15% of nursing staff
have had some level of fear of vaccination [21]. In addition, a study in Italy revealed that
40.7% of participants felt slightly nervous when receiving the first dose, and 32.7% reported
feeling slightly nervous when receiving the second dose; 26.4% reported feeling scared
when receiving the first dose, and 21.8% reported feeling scared when receiving the second
dose [22]. Therefore, the vaccination psychological experience and attitude toward the
second and even the third round of vaccination need to be researched.

As of 17 January 2022, a total of 2942.111 million doses of COVID-19 vaccine had been
reported by 31 Chinese provinces (autonomous regions and municipalities directly under
the Central Government) and Xinjiang Production and Construction Corps [23]. At the
moment, China is experiencing a spotty outbreak of the epidemic, and experts suggest
that booster vaccination can be administered. Given the fact that the main objective of the
vaccination program is to reach a large fraction of the population, we can assume that a
better psychological experience will make a positive contribution to the rapid increase in
the intensive vaccination rate.

Therefore, we conducted a nationwide survey to assess the psychological experience of
COVID-19 basic vaccination, the willingness to receive booster vaccines, and to determine
their relationships among Chinese people. This will not only aid in explaining the critical
links in the enhancement of the COVID-19 vaccination service experience but will also
assist China and the rest of the world in rapidly promoting effective decision-making
regarding COVID-19 vaccine booster vaccination.

2. Materials and Methods
2.1. Procedures, Participants and Study Design

We adopted the research procedures from a previously published study [24]. We con-
ducted this study by snowball sampling. In this study, sample saturation occurred when the
sample reached a size at which the vaccine hesitancy rate remained constant or did not change
significantly as the snowball sample size increased. When the number of valid questionnaires
reached 21,780, we found that the sample began to saturate (Figures S1 and S2). We concluded
the online survey on 9 August 2021, when the total number of valid questionnaires reached
29,925. We included 23,460 respondents who had been vaccinated previously plus 3295 respon-
dents who received a vaccine shortly prior to the execution of this study, making a total of
26,755 survey subjects (Figure 1). In this study, we converted the psychological experience of
COVID-19 vaccination into an index that can be evaluated numerically and collected data about
the population’s willingness to receive booster vaccines, and on this basis, judge the relationship
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between the psychological experience of COVID-19 vaccination and the willingness to receive
booster vaccines.

A total of 30,986 participants from 31 provinces in

Chinese Mainland completed the questionnaires.

Participants were excluded if they were:

»| 1.Less than 18 years old:

2.Incomplete information on age:

4 3.Not residents of the Chinese Mainland.

29,925 participants

included to analyze

T Participants were excluded if they were
| d -

l l not vaccinated or being vaccinated.
23.460(78.40%) 3295(11.01%)
participants have been participants are
vaccinated currently vaccinated

Figure 1. Inclusion and exclusion criteria.

2.2. Assessments

We collected various information, including sex, age, marital status, educational status,
ethnic groups, religion, subjective social status, EQ-5D, chronic condition, smoking status,
drinking status, washing hands status, wearing mask status, gathering activities status,
adverse reactions, COVID-19 conspiracy beliefs, risk of COVID-19 infection, curability
of COVID-19, channel of vaccine information, vaccine conspiracy beliefs, convenience of
vaccination, trust in doctors, and trust in developers.

We reviewed previous articles on vaccine hesitation and then developed a question-
naire to assess psychological experience. Psychological experience was primarily composed
of five-point Likert scale items. These included the following: Item 1. Do you feel humili-
ated about COVID-19 vaccination? Item 2. Do you feel sick about COVID-19 vaccination?
Item 3. Do you feel happy about COVID-19 vaccination? Item 4. Do you feel angry
about COVID-19 vaccination? Item 5. Do you feel relieved about COVID-19 vaccination?
Item 6. Do you feel excited about COVID-19 vaccination? Item 7. Do you feel anxious
about COVID-19 vaccination? We assign a score of 1 to 5 on the basis of the quality of the
participants’ psychological experiences, with 5 points awarded for a good experience and
1 point awarded for a bad experience. For example, item 1 includes (1) very humiliated,
(2) humiliated, (3) general, (4) not humiliated, and (5) not at all. We define option (1) as
1 point, option (2) as 2 points, option (3) as 3 points, option (4) as 4 points, and option (5) as
5 points. Item 3 includes (1) very happy, (2) happy, (3) general, (4) not happy, and (5) not at
all. We define option (1) as 5 points, option (2) as 4 points, option (3) as 3 points, option
(4) as 2 points, and option (5) as 1 point. For each participant, the score is the sum of the
scores for each item, and the total score ranges from 5 to 35 points.

We designed an item to assess responses for willingness to receive booster vaccines,
including (1) very willing, (2) willing, (3) fair, (4) unwilling, (5) very unwilling, and
(6) don’t know. During the data analysis, options (1) and (2) were combined and named
as “willing to vaccinate,” while options (3), (4), (5), and (6) were combined and named as
“hesitate to vaccinate”.

2.3. Statistical Analysis

An independent samples f-test or Chi-square test was carried out to test differences
in willingness to receive booster vaccines across groups. A rank-sum test was used to
test differences in COVID-19 vaccination psychological experience scores across groups.
Then, factor analysis was used to establish the model and KMO statistics and Bartlett’s
spherical test were used to verify whether factor analysis was appropriate, while principal
component analysis (PCA) was used to generate factor variables. The maximum variance
rotation method was used to rotate the factor matrix. The score was not normal, so we used
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the quartile method to categorize scores into four levels, namely Q1, Q2, Q3, and Q4. The
collinearity test was carried out to assess the association between independent variables
using a variance inflation factor (VIF) < 3, and no collinearity was detected. Binary logistic
regression analysis was used to determine the factors associated with the willingness to
receive booster vaccines and the psychological experience associated with the COVID-19
vaccination. Data analyses were conducted using SAS 9.4 software. Differences were
regarded as statistically significant if p-values were less than 0.05.

3. Results
3.1. COVID-19 Vaccination Psychological Experience Score Status

A total of 26,755 participants were included in this study. A summary of sociode-
mographic information, lifestyle behavior, cognition, level of knowledge, and behavior
toward COVID-19 and COVID-vaccine, plus many others, are detailed in Table 1. The
average psychological experience with the COVID-19 vaccination service was 25.83 (95% CI:
25.78-25.89). Table 1 depicts the characteristics of participants with their respective levels
of experience. Lower psychological experience of COVID-19 scores were observed with
age between 18 and 29, men, below high school, minority, religious beliefs, not in marriage,
suffered from chronic diseases, current smoker, current drinker, washing hands decreased,
wearing mask decreased, gathering activities unchanged, adverse reactions, COVID-19
conspiracy beliefs, high risk of COVID-19 infection, medium possibility of curability of
COVID-19, obtaining vaccine information through other ways, vaccine conspiracy beliefs,
inconvenience of vaccination, and lower trust in doctors and developers. Each item is
scored differently; item 4 has the highest score of 3.96 (95% CI: 3.95~3.97), and item 6 has
the lowest score of 3.00 (95% CI: 2.99~3.02) (Figure 2).

Table 1. Sociodemographic information, cognition of COVID-19 pandemic, COVID-19 vaccine
exception, trust in healthcare system, COVID-19 vaccination psychological experience score, and the
willingness to uptake booster vaccines among all study participants.

COVID-19 Vaccination The Willingness to
Covariates p-Value?  Psychological Experience  p-Value ? Uptake Booster p-Value 2
Score (Mean, 95% CI) Vaccines (95% CI)
Total participants 26,755 (100) 25.83 (25.78~25.89) 93.83 (93.54~94.12) P
Demographic characteristics
Age (years) <0.001 <0.001 <0.001
18-29 11,694 (43.7) 25.22 (25.14~25.29) 91.59 (91.08~92.09)
30-39 10,735 (40.1) 26.29 (26.21~26.37) 95.61 (95.22~96.00)
4049 3044 (11.4) 26.49 (26.34~26.63) 96.16 (95.47~96.84) P
50-59 1036 (3.9) 26.20 (25.97~26.44) 94.40 (93.00~95.80) ©
60— 246 (0.9) 25.71 (25.18~26.24) 91.46 (87.95~94.98) P
Sex <0.001 <0.001 <0.001
Men 12,685 (47.4) 25.59 (25.51~25.66) 92.52 (92.06~92.98) b
Women 14,070 (52.6) 26.06 (25.99~26.13) 95.01 (94.65~95.37) P
Educational <0.001 <0.001 <0.001
status
Below high 2948 (11.0) 24.61 (24.45~24.78) 87.65 (86.46~88.84) ©
school
High school 7555 (26.3) 26.11 (26.00~26.21) 9539 (94.90~95.88)
graduate
University ¢ 775 (62 7) 25.93 (25.87~26.00) 94.26 (93.91~94.61)
graduate
Ethnic groups <0.001 <0.001 <0.001
Han 25,741 (96.2) 25.88 (25.82~25.93) 94.12 (93.83~94.41) ©

Minority

1014 (3.8)

24.78 (24.50~25.07)

86.39 (84.28~88.50) b
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Table 1. Cont.

COVID-19 Vaccination The Willingness to
Covariates Total (%) p-Value?  Psychological Experience  p-Value ? Uptake Booster p-Value 2
Score (Mean, 95% CI) Vaccines (95% CI)
Religion <0.001 <0.001 <0.001
Atheist 23,228 (86.8) 25.97 (25.92~26.03) 94.45 (94.15~94.74) b
Others 3527 (13.2) 24.90 (24.75~25.06) 89.76 (88.76~90.77) b
Marital status <0.001 <0.001 <0.001
Married 16,666 (62.3) 26.37 (26.30~26.43) 95.49 (95.18~95.81) b
Others 10,089 (37.7) 24.95 (24.87~25.04) 91.08 (90.52~91.64) P
Subjective social status
Society level 7.64 + 2.092 <0.001 7.66 +2.09 € <0.001
Community level ~ 7.98 +2.13 <0.001 8.00 £2.12°¢ <0.001
EQ-5D 85.26 & <0.001 85.71 +£13.26 ¢ <0.001
13.64
Chronic <0.001 <0.001 <0.001
condition
Yes 3251 (12.2) 24.39 (24.23~24.54) 87.63 (86.50~88.77) b
No 23,504 (87.8) 26.03 (25.98~26.09) 94.69 (94.40~94.97) b
Smoking status <0.001 <0.001 <0.001
Current smoker 7763 (29.0) 24.28 (24.18~24.38) 89.63 (88.95~90.31) b
Former smoker 1482 (5.5) 26.70 (26.47~26.92) 94.33 (93.15~95.51) P
Never smoker 17,510 (65.4) 26.70 (26.47~26.92) 95.65 (95.35~95.95) P
Drinking status <0.001 <0.001 <0.001
Current drinker 16,122 (60.3) 25.25 (25.19~25.32) 92.28 (91.87~92.70) b
Former drinker 930 (3.5) 26.38 (26.09~26.67) 94.19 (92.69~95.70) b
Never drinker 9703 (36.3) 26.74 (26.66~26.83) 96.36 (95.99~96.73) P
Health behaviors
Washing hands <0.001 <0.001 <0.001
Increased 23,491 (87.8) 26.14 (26.09~26.20) 95.26 (94.99~95.53) P
Unchanged 2919 (10.9) 23.70 (23.56~23.83) 84.14 (82.81~85.46) b
Decreased 345 (1.3) 22.84 (22.43~23.26) 78.55 (74.20~82.90) P
Wearing mask <0.001 <0.001 <0.001
Increased 25,051 (93.6) 26.05 (25.99~26.10) 94.99 (94.72~95.26) P
Unchanged 1323 (4.9) 22.71 (22.50~22.92) 77.40 (75.14~79.66) P
Decreased 381 (1.4) 22.64 (22.24~23.04) 74.28 (69.87~78.69) b
Gathering <0.001 <0.001 <0.001
activities
Increased 7116 (26.6) 25.01 (24.90~25.12) 92.45 (91.84~93.07) b
Unchanged 2428 (9.1) 23.44 (23.29~23.59) 83.28 (81.79~84.76) b
Decreased 17,211 (64.3) 26.51 (26.45~26.57) 95.89 (95.59~96.18) P
COVID-19 <0.001 <0.001 <0.001
conspiracy beliefs
Level 1 2393 (8.9) 25.61 (25.45~25.77) 93.44 (92.45~94.43) b
Level 2 10,479 (39.2) 27.34 (27.26~27.42) 97.21 (96.90~97.53) b
Level 3 6812 (25.5) 25.28 (25.19~25.38) 93.35 (92.76~93.94) P
Level 4 7071 (26.4) 24.21 (24.10~24.31) 89.41 (88.69~90.12) P
Risk of COVID-19 <0.001 <0.001 <0.001
infection
Very high 1886 (7.0) 24.10 (23.87~24.32) 93.48 (92.36~94.59) P
High 1895 (7.1) 23.57 (23.37~23.77) 86.12 (84.56~87.68) P
Medium 3889 (14.5) 24.83 (24.70~24.96) 90.69 (89.78~91.61) P
Low 14,080 (52.6) 26.32 (26.26~26.39) 95.62 (95.28~95.96) P
No 4195 (15.7) 27.23 (27.09~27.36) 96.09 (95.50~96.68) P
Not sure 810 (3.0) 24.25 (23.99~24.51) 84.94 (82.47~87.41) P
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Table 1. Cont.
COVID-19 Vaccination The Willingness to
Covariates Total (%) p-Value?  Psychological Experience  p-Value ? Uptake Booster p-Value 2
Score (Mean, 95% CI) Vaccines (95% CI)
Curability of
COVID-19 <0.001 <0.001 <0.001
Very high 11,892 (44.4) 27.03 (26.95~27.11) 96.84 (96.52~97.15) P
High 9811 (36.7) 25.17 (25.09~25.24) 93.48 (92.99~93.97) b
Medium 2803 (10.5) 23.74 (23.59~23.88) 86.73 (85.47~87.99) P
Low 1205 (4.5) 25.08 (24.84~25.32) 89.46 (87.72~91.20) b
No 427 (1.6) 26.62 (26.14~27.10) 93.68 (91.36~95.99) P
Not sure 617 (2.3) 23.93 (23.64~24.22) 82.33 (79.32~85.35) P
Vaccine adverse <0.001 <0.001 <0.001
reactions
Yes 5079 (19.0) 23.61 (23.49~23.73) 91.06 (90.28~91.85) P
No/Unclear 21,676 (81.0) 26.35 (26.30~26.41) 94.48 (94.17~94.78) b
Channel of
vaccine <0.001 <0.001
information
Covrvn(g‘lfer:ty 7872 (29.4) 26.55 (26.45~26.66) <0.001  96.00 (95.57~96.43) b
Internet 13,921 (52.0) 25.67 (25.60~25.74) 93.98 (93.59~94.38) b
Others 4962 (18.5) 25.15 (25.03~25.27) 89.96 (89.13~90.80) b
Vaceine <0.001 <0.001 <0.001
conspiracy beliefs
Level 1 1874 (7.0) 25.00 (24.82~25.18) 91.78 (90.54~93.03) b
Level 2 11,357 (42.4) 27.97 (27.90~28.05) 98.00 (97.74~98.26) P
Level 3 6265 (23.4) 25.43 (25.35~25.51) 96.15 (95.68~96.63) P
Level 4 7259 (27.1) 23.05 (22.97~23.14) 85.82 (85.02~86.63) P
Conveplen.ce of <0.001 <0.001 <0.001
vaccination
High 259’;555)9 25.97 (25.92~26.02) 94.50 (94.22~94.78) b
Medium 969 (3.6) 22.96 (22.75~23.18) 79.67 (77.13~82.21) P
Low 227 (0.8) 22.85 (22.33~23.37) 78.85 (73.50~84.21) P
Trust in doctors <0.001 <0.001 <0.001
Level 1 7033 (26.3) 23.16 (23.07~23.25) 85.58 (84.76~86.40) P
Level 2 7979 (29.8) 25.04 (24.96~25.12) 94.30 (93.79~94.81) P
Level 3 5159 (19.3) 27.15 (27.05~27.26) 97.81 (97.41~98.21) b
Level 4 6584 (24.6) 28.61 (28.52~28.71) 98.95 (98.71~99.20) b
Trust in <0.001 <0.001 <0.001
developers
Level 1 7580 (28.3) 23.23 (23.14~23.32) 85.34 (84.55~86.14) P
Level 2 7930 (29.6) 25.21 (25.13~25.29) 95.44 (94.98~95.89) b
Level 3 11,245 (42.0) 28.03 (27.95~28.10) 98.42 (98.19~98.65) b

CI, confidence interval.

We categorized the score of COVID-19 conspiracy beliefs by quartiles as level

1 (7-21 points), level 2 (22-28 points), level 3 (29-35 points), and level 4 (36-42 points), and the score of vac-
cine conspiracy beliefs by quartiles as level 1 (725 points), level 2 (26-29 points), level 3 (30-35 points), and
level 4 (36—42 points). We categorized the score of trust in doctors by quartiles as level 1 (9-30 points), level 2
(31-36 points), level 3 (37-40 points), and level 4 (41-45 points), and the score of trust in developers by quartiles as
level 1 (5-18 points), level 2 (19-21 points), and level 3 (22-25 points). ? Difference between categories within
each variable. ® Row percentages derived from the total number in the corresponding row. ¢ Mean = standard
deviation for variables. Student’s f-tests for continuous variables and Chi-square tests for categorical variables.
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humiliated 3.81
sick 3.88

happy 3.69
angry 3.96
relieved 3.77
excited 3.00

anxious 3.73

(3.79
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Figure 2. Percentage of participants’ scoring with each item. Note: The Cronbach’s Alpha = 0.709
and the KMO = 0.782.

3.2. Prevalence of Willingness to Receive Booster Vaccines

A summary of the participants’ sociodemographic information, lifestyle behavior,
level of knowledge, willingness to receive booster vaccines, and others are provided in
Table 1. In the total sample, 25,104 (93.83%, 95%CI: 93.54~94.12) participants expressed
their willingness to uptake the booster vaccine. Lower willingness was observed among
the population consisting of older (age > 60 years), men, below high school, minority,
religious beliefs, not in marriage, higher subjective social status, lower self-report health
condition, suffered from chronic diseases, current smoker, current drinker, washing hands
decreased, wearing mask decreased, gathering activities unchanged, COVID-19 vaccine
adverse reactions, COVID-19 conspiracy beliefs, unsure the risk of COVID-19 infection,
unsure the possibility of curability of COVID-19, obtaining vaccine information through
other ways, vaccine conspiracy beliefs, inconvenience of vaccination, and lower trust in
doctors and developers.

3.3. Associations between Psychological Experience and Willingness to Receive Booster Vaccines

Participants in the Q1 category had the lowest willingness to receive booster vaccines
at 83.1% (95% CI: 82.2~84.0), whereas participants in the Q4 category had the highest
willingness to receive booster vaccines at 99.7% (95% CI: 99.6~99.9) (Figure 3). The higher
the psychological experience score, the greater the willingness to receive booster vaccines.
(Figure 4). After adjusting for confounding factors and dividing COVID-19 vaccination
psychological experience into positive psychological experience and negative psychological
experience (Table S1), for the former, participants in the Q2 category were 1.931 times
(95%CI: 1.630~2.288) more willing to receive the booster dose than those in the Q1 cat-
egory. Likewise, participants in the Q3 category were 2.460 times (95%CI: 2.111~2.867)
more willing than those in the Q1 category, while those in Q4 were 3.933 times (95%ClI,
3.176~4.871) more willing than those in Q1 category. In the latter, the willingness to receive
booster vaccines among participants in the Q2 category was found to be 2.474 times higher
(95%Cl: 2.154~2.843) than for those in the Q1 category, while those in the Q3 category
were 3.935 times (95%CI: 3.093~5.006) more likely than participants in the Q1 category.
Participants in the Q4 category were 8.871 times (95%Cl: 6.240~12.612) more likely than
those in the Q1 category (Table 2).
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Figure 3. Number of hesitations and vaccinations per score interval. Note: We categorized the score
of COVID-19 vaccination psychological experience by quartiles as Q1 (7-22 points), Q2 (23-25 points),
Q3 (26-29 points) and Q4 (30-35 points).
85.0 ,
80.0 H
75.0 !
70.0- h
65.0} ;
60.0 H
55.0- /
5 50.0 !
X
3
@
O
_'} é 1|1 113 1I5 117 1I9 2I1 213 2I5 2I7 219 311 313 3I5
Psychology experience score
Figure 4. Correlation between willingness to uptake booster vaccines and psychological experience
score. Note: The solid line represents the OR value, and the dashed line represents the 95% CI.
Table 2. Relationship between the COVID-19 vaccination psychological experience score of partici-
pants and the willingness to uptake booster vaccines.
Model Number of genftietncg’{ f;) Unadjusted Variable Adjusted Variable
ode. Surveys esitate nate o o
Yy (%, 95%CI) OR 95%CI OR 95%CI
Negative Q1 7169 16.1 (15.3~17.0) 1.000 1.000
psychological Q2 9060 4.1(3.7~4.5) 4.495 3.981~5.075 2474 2.154~2.843
experience Q3 4560 1.9 (1.5~2.3) 10.012 8.015~12.506 3.935 3.093~5.006
model Q4 5966 0.6 (0.4~0.8) 31.701 22.708~44.255 8.871 6.240~12.612
Positive Q1 1,0750 9.6 (9.0~10.1) 1.000 1.000
psychological Q2 3822 5.3 (4.6~6.1) 1.885 1.615~2.201 1.931 1.630~2.288
experience Q3 6919 4.2 (3.7~4.6) 2.439 2.133~2.789 2.460 2.111~2.867
model Q4 5264 24 (2.0~2.8) 4.371 3.619~5.278 3.933 3.176~4.871
We categorized the score of COVID-19 vaccination negative psychological experience by quartiles as Q1

(4-13 points), Q2 (14-16 points), Q3 (17-18 points), and Q4 (19-20 points), and the score of COVID-19 vac-
cination positive psychological experience by quartiles as Q1 (3-9 points), Q2 (10-10 points), Q3 (11-12 points),
and Q4 (13-15 points).We adjusted age, sex, educational status, ethnic groups, religion, marital status, subjective
social status in China, subjective social status in one’s community, body mass index, chronic condition, smoking
status, drinking status, health behaviors, COVID-19 conspiracy beliefs, risk of COVID-19 infection, curability of
COVID-19, channel of vaccine information, vaccine conspiracy beliefs, trust in doctors, trust in developers, and

convenient vaccination.CI, confidence interval. OR, odds ratios.

4. Discussion
As found in this article, the average score of COVID-19 vaccination psychological

experience among all participants was 25.83 (95%CI: 25.78~25.89), indicating a moderate
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level. These experiences are caused by a variety of factors, including fear of adverse
effects as a result of prior experiences [10], fear of needles and injections [25], and others.
According to a survey, approximately 5% of the difference in COVID-19 vaccine hesitation
among adults may be explained by fear of injections; if the fear of blood injection injury
is eliminated, slightly more than 10% of COVID-19 vaccine-hesitating patients may also
be eliminated [25]. Another reason is a lack of trust in physicians and vaccine developers.
Participants’ vaccination experience will be positive if they have a high level of trust
in physicians and vaccine developers. When participants lack confidence in physicians
and vaccine developers, their vaccination experience will be bad. In addition, when the
participants consider receiving COVID-19 vaccines convenient, their vaccination experience
will be better compared with when the services are inconvenient.

As shown in the table, among all participants, 25,104 (93.83%, 95%CI: 93.54~94.12)
participants expressed their willingness to receive booster vaccines. The increased will-
ingness to accept booster vaccines may be largely due to the fact that China has enacted a
vaccine management law and approved the World Health Organization’s assessment of its
National Vaccine Regulatory System (NRS), which builds public confidence in vaccines and
ensures their quality and supply [5,26,27]. Secondly, China has continued to strengthen
post-market surveillance of vaccines, focusing on vaccine efficacy and safety [28] and
tracking vaccine-preventable disease incidence and public acceptance of vaccines on a
continuous basis. In addition, the tracking of vaccine use experience and development of
vaccine big data are still in progress. Thirdly, China has strengthened risk communication
to educate recipients and the general public about the benefits and risks of vaccination and
to spread the scientific concept that the overall benefits of vaccination far outweigh the risks.
Finally, China has engaged in expanding vaccine availability, which requires vaccination
services to be tailored to the characteristics of the jurisdiction area and population, as well
as a reasonable distribution of vaccination clinics [24].

The results of this survey can prove that a positive correlation exists between a higher
psychological experience score and a greater willingness to receive booster vaccines. As
with previous research, the overall attitudes toward vaccination have an effect on vacci-
nation [29], and a good vaccination experience increases residents” willingness to receive
booster vaccines. A survey on the willingness to be vaccinated conducted among nurses in
Hong Kong showed a number of psychological factors that affect people’s willingness to
be vaccinated [30,31]. A series of negative emotions such as anger, fear, disgust, anxiety,
disgust, worry, etc. can affect people’s vaccination behavior [10]. Therefore, in order to
increase the population’s willingness to vaccinate and to effectively promote the vacci-
nation program, measures should be taken to improve the psychological experience of
vaccination. These include, first and foremost, informing residents about the vaccine’s
safety and effectiveness, as well as other pertinent information, and, in particular, providing
strong evidence of vaccine safety and efficacy from field trials. Secondly, the authorities
should disseminate vaccine-related information through community workers and some
official channels so as to improve residents’ trust in information [32]. Vaccination points
should be set up to improve the convenience of vaccination. Further, we can accomplish
this goal by strengthening the population’s awareness of the risk of contracting COVID-19.
Studies have shown that people from regions that are severely impacted by COVID-19
expressed a higher vaccination intention. Some studies have shown that watching nurses
prepare for injections or watching other people receive injections will aggravate the anxiety
of people waiting in line and affect the vaccination experience of people [33]. Authorities
should create a welcoming vaccination environment to relieve the nervousness of the crowd
waiting for vaccination.

This is the first survey of its kind in mainland China, encompassing 31 provinces and
revealing the most recent status of Chinese residents’ vaccination and hesitation. This study;,
however, had some limitations. Due to the severity of the current epidemic, face-to-face offline
surveys were not possible. As a result, the article employed the snowball sampling method
of online surveys, which may have limited the representativeness of the sample. As a result,
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we used the method of increasing the sample size to avoid it, and the next study discovered
that it required correction by a larger and more representative study. Furthermore, the effect
of socioeconomic status on willingness to receive booster vaccines observed in this study
may not be applicable to people who do not have access to the internet. Secondly, the survey
and research method used in the article is a cross-sectional design. The analysis, similar to
other cross-sectional studies, can only draw a correlation between specific factors but cannot
make causal inferences. Since this research is an online survey, it is hoped that offline surveys
of larger and more representative samples can be carried out to analyze in detail how the
vaccination experience affects vaccination willingness.

5. Conclusions

In conclusion, a positive correlation exists between a higher psychological experience
score and a greater willingness to receive booster vaccines. Therefore, when implementing a
nationwide vaccination program, whether it is the COVID-19 vaccine or other vaccines, we
should focus on residents’ psychological experience to enhance the acceptance of vaccines.

Supplementary Materials: The following supporting information can be downloaded at: https:
/ /www.mdpi.com/article/10.3390/ijerph19095464 /51, Table S1: Factor loading matrix of Chinese
residents’ vaccination psychological experience model; Figure S1: Sample saturation, Figure S2:
Sample Size Calculation Formula.

Author Contributions: Conceptualization: ].G. and W.D.; data curation: Y.L., WW. and C.M.; formal
analysis: J.W., YM. and B.Y,; funding acquisition: YM. and M.W.,; investigation: J.W., CM. and Y.L.;
methodology: Y.M. and W.Z.; project administration: W.D.; resources: ].W., M.W. and W.W.; software:
Y.M. and Y.L.; writing—original draft: Y. M. and Y.L.; writing—review and editing: W.D., B.Y. and
C.S.T. All authors have read and agreed to the published version of the manuscript.

Funding: The National Social Science Fund of China (Number 21BGL222), the collaborative Inno-
vation Key Project of Zhengzhou (Number 20XTZX05015), and Henan Province-National Health
Commission Joint Funding Project (5B201901072).

Institutional Review Board Statement: This study was approved by the Life Science Ethics Review
Committee of Zhengzhou University (Record No: 2021-01-12-05).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.
Data Availability Statement: All data can be acquired by contacting the corresponding author.

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

References

1.

Annemans, L.; Beutels, P.; Bloom, D.E.; De Backer, W.; Ethgen, O.; Luyten, J.; Van Wilder, P.; Willem, L.; Simoens, S. Economic
Evaluation of Vaccines: Belgian Reflections on the Need for a Broader Perspective. Value Health 2021, 24, 105-111. [CrossRef]
[PubMed]

DeRoo, S.S.; Pudalov, N.J.; Fu, L.Y. Planning for a COVID-19 Vaccination Program. JAMA |. Am. Med. Assoc. 2020, 323, 2458-2459.
[CrossRef] [PubMed]

Wan, X.; Huang, H.; Shang, J.; Xie, Z.; Jia, R.; Lu, G.; Chen, C. Willingness and influential factors of parents of 3-6-year-old children
to vaccinate their children with the COVID-19 vaccine in China. Hum. Vaccines Immunother. 2021, 17, 3969-3974. [CrossRef]
[PubMed]

Bell, S.; Clarke, R.; Mounier-Jack, S.; Walker, J.L.; Paterson, P. Parents” and guardians’; views on the acceptability of a future
COVID-19 vaccine: A multi-methods study in England. Vaccine 2020, 38, 7789-7798. [CrossRef] [PubMed]

Lin, Y,; Hu, Z.; Zhao, Q.; Alias, H.; Danaee, M.; Wong, L.P. Understanding COVID-19 vaccine demand and hesitancy: A
nationwide online survey in China. PLoS Negl. Trop. Dis. 2020, 14, e0008961. [CrossRef] [PubMed]

Peretti-Watel, P; Seror, V.; Cortaredona, S.; Launay, O.; Raude, J.; Verger, P.; Fressard, L.; Beck, F,; Legleye, S.; L'Haridon, O.; et al.
A future vaccination campaign against COVID-19 at risk of vaccine hesitancy and politicisation. Lancet Infect. Dis. 2020, 20,
769-770. [CrossRef]

Hurley, L.P; Bridges, C.B.; Harpaz, R.; Allison, M.A.; O’Leary, S.T.; Crane, L.A.; Brtnikova, M.; Stokley, S.; Beaty, B.L.; Jimenez-
Zambrano, A.; et al. U.S. physicians’ perspective of adult vaccine delivery. Ann. Intern. Med. 2014, 160, 161. [CrossRef]

Tung, T.-H.; Lin, X.-Q.; Chen, Y.; Zhang, M.-X_; Zhu, ].-S. Willingness to receive a booster dose of inactivated coronavirus disease
2019 vaccine in Taizhou, China. Expert Rev. Vaccines 2021, 21, 261-267. [CrossRef]


https://www.mdpi.com/article/10.3390/ijerph19095464/s1
https://www.mdpi.com/article/10.3390/ijerph19095464/s1
http://doi.org/10.1016/j.jval.2020.09.005
http://www.ncbi.nlm.nih.gov/pubmed/33431141
http://doi.org/10.1001/jama.2020.8711
http://www.ncbi.nlm.nih.gov/pubmed/32421155
http://doi.org/10.1080/21645515.2021.1955606
http://www.ncbi.nlm.nih.gov/pubmed/34344258
http://doi.org/10.1016/j.vaccine.2020.10.027
http://www.ncbi.nlm.nih.gov/pubmed/33109389
http://doi.org/10.1371/journal.pntd.0008961
http://www.ncbi.nlm.nih.gov/pubmed/33332359
http://doi.org/10.1016/S1473-3099(20)30426-6
http://doi.org/10.7326/M13-2332
http://doi.org/10.1080/14760584.2022.2016401

Int. |. Environ. Res. Public Health 2022, 19, 5464 11 of 11

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Rzymski, P.; Poniedziatek, B.; Fal, A. Willingness to Receive the Booster COVID-19 Vaccine Dose in Poland. Vaccines 2021, 9, 1286.
[CrossRef]

Landicho-Guevarra, J.; Refiosa, M.D.C.; Wachinger, J.; Endoma, V.; Aligato, M.E,; Bravo, T.A.; Landicho, J.; Barnighausen, K;
McMahon, S. Scared, powerless, insulted and embarrassed: Hesitancy towards vaccines among caregivers in Cavite Province, the
Philippines. BM] Glob. Health 2021, 6, €006529. [CrossRef]

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] [PubMed]

McAteer, J.; Yildirim, I.; Chahroudi, A. The VACCINES Act: Deciphering Vaccine Hesitancy in the Time of COVID-19. Clin. Infect.
Dis. 2020, 71, 703-705. [CrossRef] [PubMed]

Guljas, S.; Bosni¢, Z.; Salha, T.; Berecki, M.; Dupan, Z.K.; Rudan, S.; Trtica, L.M. Lack of Informations about COVID-19 Vaccine:
From Implications to Intervention for Supporting Public Health Communications in COVID-19 Pandemic. Int. ]. Environ. Res.
Public Health 2021, 18, 6141. [CrossRef] [PubMed]

Dror, A.A.; Eisenbach, N.; Taiber, S.; Morozov, N.G.; Mizrachi, M.; Zigron, A.; Srouji, S.; Sela, E. Vaccine hesitancy: The next
challenge in the fight against COVID-19. Eur. J. Epidemiol. 2020, 35, 775-779. [CrossRef] [PubMed]

Palamenghi, L.; Barello, S.; Boccia, S.; Graffigna, G. Mistrust in biomedical research and vaccine hesitancy: The forefront challenge
in the battle against COVID-19 in Italy. Eur. . Epidemiol. 2020, 35, 785-788. [CrossRef] [PubMed]

Weinstein, N.D.; Kwitel, A.; McCaul, K.D.; Magnan, R.E.; Gerrard, M.; Gibbons, FE.X. Risk perceptions: Assessment and relationship
to influenza vaccination. Health Psychol. 2007, 26, 146-151. [CrossRef] [PubMed]

Freeman, D.; Loe, B.S.; Chadwick, A.; Vaccari, C.; Waite, F.; Rosebrock, L.; Jenner, L.; Petit, A.; Lewandowsky, S.; Vanderslott, S.;
et al. COVID-19 vaccine hesitancy in the UK: The Oxford coronavirus explanations, attitudes, and narratives survey (Oceans) II.
Psychol. Med. 2020, 50, 1-15. [CrossRef]

Temsah, M.-H.; Alhuzaimi, A.N.; Aljamaan, F.; Bahkali, F.; Al-Eyadhy, A.; Alrabiaah, A.; Alhaboob, A.; Bashiri, FA.; Alshaer, A,;
Temsah, O.; et al. Parental Attitudes and Hesitancy About COVID-19 vs. Routine Childhood Vaccinations: A National Survey.
Front. Public Health 2021, 9, 752323. [CrossRef]

Allington, D.; McAndrew, S.; Moxham-Hall, V.; Duffy, B. Coronavirus conspiracy suspicions, general vaccine attitudes, trust and
coronavirus information source as predictors of vaccine hesitancy among UK residents during the COVID-19 pandemic. Psychol.
Med. 2021, 51, 1-12. [CrossRef]

Arane, K.; Behboudi, A.; Goldman, R.D. Virtual reality for pain and anxiety management in children. Can. Fam. Physician 2017,
63, 932-934.

Sato, R.; Fintan, B. Fear, knowledge, and vaccination behaviors among women in Northern Nigeria. Hum. Vaccines Immunother.
2020, 16, 2438-2448. [CrossRef] [PubMed]

Moccia, G.; Carpinelli, L.; Savarese, G.; Borrelli, A.; Boccia, G.; Motta, O.; Capunzo, M.; De Caro, F. Perception of Health, Mistrust,
Anxiety, and Indecision in a Group of Italians Vaccinated against COVID-19. Vaccines 2021, 9, 612. [CrossRef] [PubMed]
Disease Prevention and Control Bureau. 2022. Available online: http://www.nhc.gov.cn/xcs/yqfkdt/202201/8d49347836504
leeb4d66c51bb7941ea.shtml (accessed on 19 January 2022).

Wu, J; Li, Q.; Tarimo, C.S.; Wang, M.; Gu, J.; Wei, W.; Ma, M.; Zhao, L.; Mu, Z.; Miao, Y. COVID-19 Vaccine Hesitancy Among
Chinese Population: A Large-Scale National Study. Front. Immunol. 2021, 12, 4833. [CrossRef] [PubMed]

Freeman, D.; Lambe, S.; Yu, L.-M.; Freeman, J.; Chadwick, A.; Vaccari, C.; Waite, F.; Rosebrock, L.; Petit, A.; Vanderslott, S.; et al.
Injection fears and COVID-19 vaccine hesitancy. Psychol. Med. 2021, 51, 1-11. [CrossRef] [PubMed]

China, The National People’s Congress of the People’s Republic. The Law of the People’s Republic of China on Vaccine
Management. 2019. Available online: http://www.npc.gov.cn/npc/c30834/201907 /11447c85e05840b9b12c62b5b645fe9d.shtml
(accessed on 13 October 2021).

WHO. 2021. Available online: https://extranet.who.int/pqweb/sites/default/files/documents/Status_COVID_VAX_20Jan202
1_v2.pdf (accessed on 15 October 2021).

Guo, B.; Page, A.; Wang, H.; Taylor, R.; McIntyre, P. Systematic review of reporting rates of adverse events following immunization:
An international comparison of post-marketing surveillance programs with reference to China. Vaccine 2013, 31, 603-617.
[CrossRef]

Wiley, K.E.; Massey, P.D.; Cooper, S.C.; Wood, N.J.; Ho, J.; Quinn, H.E.; Leask, J. Uptake of influenza vaccine by pregnant women:
A cross-sectional survey. Med. J. Aust. 2013, 198, 373-375. [CrossRef]

Kwok, K.O,; Li, KK.; Wei, W.I; Tang, A.; Wong, S.Y.S.; Lee, S.S. Influenza vaccine uptake, COVID-19 vaccination intention and
vaccine hesitancy among nurses: A survey. Int. J. Nurs. Stud. 2021, 114, 103854. [CrossRef]

Brewer, N.T.; Chapman, G.B.; Rothman, A.].; Leask, J.; Kempe, A. Increasing Vaccination: Putting Psychological Science into
Action. Psychol. Sci. Public Interest 2017, 18, 149-207. [CrossRef]

French, J.; Deshpande, S.; Evans, W.; Obregon, R. Key Guidelines in Developing a Pre-Emptive COVID-19 Vaccination Uptake
Promotion Strategy. Int. J. Environ. Res. Public Health 2020, 17, 5893. [CrossRef]

Bernard, D.M.; Robbins, S.C.; McCaffery, K.J.; Scott, C.M.; Skinner, S.R. The domino effect: Adolescent girls” response to human
papillomavirus vaccination. Med. . Aust. 2011, 194, 297-300. [CrossRef]


http://doi.org/10.3390/vaccines9111286
http://doi.org/10.1136/bmjgh-2021-006529
http://doi.org/10.7326/M20-3569
http://www.ncbi.nlm.nih.gov/pubmed/32886525
http://doi.org/10.1093/cid/ciaa433
http://www.ncbi.nlm.nih.gov/pubmed/32282038
http://doi.org/10.3390/ijerph18116141
http://www.ncbi.nlm.nih.gov/pubmed/34200133
http://doi.org/10.1007/s10654-020-00671-y
http://www.ncbi.nlm.nih.gov/pubmed/32785815
http://doi.org/10.1007/s10654-020-00675-8
http://www.ncbi.nlm.nih.gov/pubmed/32808095
http://doi.org/10.1037/0278-6133.26.2.146
http://www.ncbi.nlm.nih.gov/pubmed/17385965
http://doi.org/10.1017/S0033291720005188
http://doi.org/10.3389/fpubh.2021.752323
http://doi.org/10.1017/S0033291721001434
http://doi.org/10.1080/21645515.2020.1723365
http://www.ncbi.nlm.nih.gov/pubmed/32083514
http://doi.org/10.3390/vaccines9060612
http://www.ncbi.nlm.nih.gov/pubmed/34200347
http://www.nhc.gov.cn/xcs/yqfkdt/202201/8d493478365041eeb4d66c51bb7941ea.shtml
http://www.nhc.gov.cn/xcs/yqfkdt/202201/8d493478365041eeb4d66c51bb7941ea.shtml
http://doi.org/10.3389/fimmu.2021.781161
http://www.ncbi.nlm.nih.gov/pubmed/34912346
http://doi.org/10.1017/S0033291721002609
http://www.ncbi.nlm.nih.gov/pubmed/34112276
http://www.npc.gov.cn/npc/c30834/201907/11447c85e05840b9b12c62b5b645fe9d.shtml
https://extranet.who.int/pqweb/sites/default/files/documents/Status_COVID_VAX_20Jan2021_v2.pdf
https://extranet.who.int/pqweb/sites/default/files/documents/Status_COVID_VAX_20Jan2021_v2.pdf
http://doi.org/10.1016/j.vaccine.2012.11.051
http://doi.org/10.5694/mja12.11849
http://doi.org/10.1016/j.ijnurstu.2020.103854
http://doi.org/10.1177/1529100618760521
http://doi.org/10.3390/ijerph17165893
http://doi.org/10.5694/j.1326-5377.2011.tb02978.x

	Introduction 
	Materials and Methods 
	Procedures, Participants and Study Design 
	Assessments 
	Statistical Analysis 

	Results 
	COVID-19 Vaccination Psychological Experience Score Status 
	Prevalence of Willingness to Receive Booster Vaccines 
	Associations between Psychological Experience and Willingness to Receive Booster Vaccines 

	Discussion 
	Conclusions 
	References

