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Shanghai, China, *College of Pharmacy, Univesity of Tennessee Health Science Center, Memphis, TN,
United States, °I.Baby Preconception Care, Shanghai, China, ‘Department of Clinical Pharmacy and
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Objective: The present study aims to assess the willingness to pay (WTP) for and
willingness to vaccinate (WTV) with the Coronavirus (COVID-19) vaccine
booster dose in China when the pandemic is under adequate control and
the majority of the population is vaccinated. This study is also to identify
significant factors associated with the WTP.

Methods: This was a cross-sectional study on adults with no past or present
COVID-19 infection. An online questionnaire was distributed to collect data on
vaccination status, quarantine experience, and factors related to health beliefs
on vaccination. The WTV was assessed through the vaccination preference. The
WTP was examined by payment scale (PS) and iterative bidding game (IBG)
administered in random order. Three IBG algorithms with different starting-
price were presented randomly. The average WTP of PS and IBG were analyzed
as primary outcomes using univariate and multivariate analyses. Multivariate
ordered logistic regression was performed to identify significant factors for
the WTP.

Results: The survey recruited 543 participants with a mean age of 32 years and
57.80% being female. The WTV rate was 86.74%, while 94.66% of participants
completed full-schedule or enhanced vaccination. The mean WTP was CNY
149 (+CNY 197) and the median WTP was CNY 80. Regarding significant factors
for the WTP, urban residents were 57% more likely (95% ClI: 1.11-2.22) to pay for
a high-priced vaccine than rural residents. Respondents who completed full-
schedule vaccination were 46% more likely (95% Cl: 1.03-2.07) to pay for a
high-priced vaccine than those who completed enhanced vaccination.
Respondents with a low household income of CNY 40k or lower were 62%
less likely (95% Cl: 0.21-0.66) to pay for a high-priced vaccine than those with a
middle household income of CNY 110k—-210k. Other significant factors
associated with the WTP included the perceived benefit of vaccination and
peer environmental pressure in the health belief model.
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Conclusion: The WTV with the COVID-19 vaccine booster dose was high in
China. The WTP was influenced by the place of residence, vaccination status,
household income, perceived benefit of vaccination, and environmental peer
pressure. Study findings can inform policymakers to better design vaccination
programs and financial schemes involving out-of-pocket payments.

KEYWORDS

willingness to pay, willingness to vaccinate, COVID-19, vaccine, booster, health belief
model, iterative bidding game

1 Introduction

The Coronavirus (COVID-19) pandemic continues to be a
global public health crisis and has caused huge economic and
health damage worldwide. Mass vaccination aiming for herd
immunity has been adopted as a national strategy in many
countries to protect the population from being infected or
developing severe conditions (Ayifah and Ayifah, 2022). Since
December 2020, China has launched two rounds of vaccination
programs and has been actively promoting the COVID-19
(GotPsRo, 2021).
manufactured vaccines by SinoVac or SinaPharm are provided

vaccine  booster  dose Domestically-
free of charge to all citizens in light of the zero-COVID policy.
Herd immunity of 75%-90% vaccination coverage was obtained
in China, as well as in many other countries around the world
(Anderson et al., 2020).

The effect of initial mass vaccination is limited as reflected by
multiple COVID-19 resurgences worldwide and the recent outbreak
in Shanghai. Immunity to COVID-19 can be undermined by the
waning effect of vaccination, evolving variants, and virus
breakthroughs. To cope with this challenge, the booster dose has
been utilized by health authorities. Experts proposed an annual
booster dose as a long-term strategy to control cross-border
transmission and local outbreaks.

However, a long-term vaccination program is challenging
both financially and socially. Providing vaccinations as public
goods to a huge population is costly for the government given the
current economic decline. Chinese National Healthcare Security
Administration announced that the National Medical Fund
would no longer subsidize routine nucleic acid amplification
tests (Administration, 2022). Copayments or complete out-of-
pocket charges may become a requirement in the future in order
to sustain vaccination needs.

Vaccine hesitancy has been the major reason for the inability
to control the COVID-19 infection (Iyer et al., 2022). Studies
found that the success of long-term vaccination is closely related
to the willingness to pay (WTP) for and willingness to vaccinate
(WTV) against public viruses (Wane et al., 2019; Lai et al., 2020).
WTP informs the maximum amount of money a customer is
willing to pay for a specific good based on personal valuation and
is commonly estimated using contingent valuation methods
(CVM). WTV indicates the vaccination intention which can

be used to predict actual vaccination behavior. The evidence
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surrounding WTP and WTYV has assisted in policy development,
vaccine pricing, government purchasing, and program design
(Hynes et al, 2021). At the beginning of the COVID-19
epidemic, WIV and WTP were investigated in the Chinese
population. Studies have reported the median WTP for
COVID-19 to be CNY 100, 200, or 300 (Wang et al., 2021;
Lin et al., 2020; Han et al., 2021) and the mean WTP to be CNY
130.45 and 254 (Qin et al,, 2021; Wang et al., 2021). A higher
price range of CNY 501-1,000 was once reported as the most
preferred price for the general Chinese population (Zhang et al.,
2021). On the other hand, WTV rates were estimated to be 83.5%,
77.4%, and 89.1% (Lin et al., 2020; Zhang et al., 2021; Han et al,,
2021). Both WTP and WTV were largely affected by
socioeconomic variables and variables measuring personal
health beliefs, such as perceived risk and perceived benefit of
vaccination in line with the health belief model (HBM) (Goruntla
et al.,, 2021).

WTP and WTV varied with the severity of the epidemic
(Wang et al., 2022). Early studies were conducted prior to the
introduction of the COVID-19 vaccine to the market, therefore
the findings may not bear much value to guide future vaccination
policy. Now that the target population has been vaccinated and
has personally experienced the effect of receiving or abstaining
from vaccination, attitudes surrounding WTP and WTV were
anticipated to change.

We hypothesized that an annual booster dose of the COVID-
19 vaccine will become a national strategy in China for the next
several years and that supplying vaccines as public goods may not
be sustainable. WTP and WTV change over time, therefore
reevaluation is required to inform the feasibility of an
alternative financing scheme, as well as program design and
adaptation. This study was conducted aiming to assess the WTP
and WTV of the general Chinese population for the COVID-19
vaccine booster dose. This study is also designed to identify the
significant factors contributing to the WTP.

2 Materials and methods

2.1 Study design

This cross-sectional study was conducted through the largest
online survey platform in China, Wen Juan Xing (Changsha
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Ranxing Information Technology Co., Ltd., Hunan, China). Wen
Juan Xing is equivalent to Qualtrics, SurveyMonkey, or
CloudResearch and provides online questionnaire design and
survey functions for customers. The questionnaire was posted in
January 2022 untill March 2022. Participants were allowed to
answer the questionnaire through individual WeChat accounts
only once in anonymity. Snowballing sampling was adopted and
started with a convenience sample composed of colleagues,
friends, and their families. The questionnaire was then
circulated via the existing respondents. The inclusion criteria
were broadly defined, 1) >18 years, 2) no history of COVID-19
infection, and 3) ability to read Chinese. The survey was
voluntary, and no incentive was offered.

2.2 Data collection

2.2.1 Sample characteristics

The questionnaire inquired respondents about demographic
information, socioeconomic status [highest education, marital
status, annual household income (AHI), place of residence,
medical insurance, etc.], health status (self-rated health status,
concurrent chronic diseases), and vaccine dose received. The
impact of COVID-19 policies on personal life was explored by
asking if respondents had been quarantined at home or in a hotel.
Exposure to COVID-19 was measured by the question regarding
the presence or absence of recent positive cases in the
respondents’ community or workplace. Respondents also
provided their experience of vaccination and infection.

2.2.2 Health belief

As informed by the HBM theory (Lau et al., 2010), we
adapted a previous Chinese HBM questionnaire to investigate
the individuals’ beliefs in four dimensions with eight questions.
These four dimensions included perceived susceptibility
(“Infection with COVID-19 is possible for me at present,”
“The probability of infection is high for me for the next few
months”), perceived severity (“I will be very sick if I got COVID-
19 infection”), perceived benefits (“Vaccination will decrease my
risk of getting an infection or developing severe complications if
infected”), and perceived barriers (“I am concerned about the
effectiveness of the COVID-19 vaccine,” “I am concerned about
the safety of the COVID-19 vaccine,” “I am concerned about my
affordability considering the cost of vaccination”). One question
was dedicated to measuring environmental peer pressure (“I will
accept vaccination if others accept it”). Each question was
assigned four options, “strongly agree,” “agree,” “disagree” or
“strongly disagree” to be consistent with the previous
questionnaire (Lin et al., 2020).

2.2.3 Willingness to vaccinate assessment

The WTV in our study is the willingness to receive the
COVID-19 vaccine booster dose given respondents have been
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vaccinated, witnessed the impact of COVID-19 policies, and
generally understood the scope and severity of the current
COVID-19 epidemic. The WTV question was “Will you
accept the COVID-19 vaccine in the future if vaccination is
required.” The extent of the agreement was ordered as “definitely

» « » «

yes,” “probably yes,” “not sure,

probably no,” and “definitely

»

no.” The “definitely no” precludes the subsequent WTP

questions and was taken as zero.

2.2.4 Willingness to pay assessment

The WTP in our study examined the maximum amount a
person was willing to pay for the booster dose of the COVID-19
vaccine. Based on the CVM methodology, payment scale (PS)
and iterative bidding game (IBG) were developed to elicit the
stated WTP. Two methods were used in parallel to mitigate the
bias inherent in either method (Frew et al., 2004). Price ranges for
WTP were derived from the purchase price of category-2
vaccines (out-of-pocket payment and voluntary vaccination),
10% of national monthly income, and medical expense per
capita in China from 2016 to 2020 (Catma and Varol, 2021;
Ayifah and Ayifah, 2022). A range of CNY 20-800 was deemed
reasonable and was applied to both PS and IBG. In order to avoid
the artificial between-method difference in WTP solely caused by
price cutoffs, the price strata were set consistently for PS and IBG.
PS used 10 strata, CNY 20, 80, 110, 140, 170, 200, 350, 425, 500,
and 800, while IBG used nine bids, i.e., CNY 20, 80, 140, 170, 200,
350, 425, 500, and 800. Whether for PS or IBG, an open-ended
question was followed if a respondent chosed the highest price of
CNY 800.

The PS simply asked the correspondents to choose one of
10 preset prices to indicate their WTP or provide an amount if
their WTP is above CNY 800. The IBG first gave a brief update
regarding the epidemic, prevailing policies, and social effect of
COVID-19 vaccination (Frew et al., 2010). Following the update,
an usher-in question was presented that stated “Individuals
should pay for COVID-19 vaccine out-of-pocket” with five

» o« » o«

not sure,”
Those
answering “absolutely wrong” did not proceed to the

options: “absolutely correct,” “probably correct,

and “probably wrong,” and “absolutely wrong.”
subsequent IBG algorithms. Accordingly, their WTP were
marked as zero. Three IBG algorithms, IBG20, IBG170, and
IBG800, were designed with initial bids of CNY 20, 170, and
800 respectively, to minimize the starting-price bias or anchoring
effect (Figure 1) (Frew et al., 2004). Each IBG algorithm would
lead to seven ending prices of CNY 20, 80, 140, 200, 350, 500, and
800. Additionally, the respondents were given a chance to state
their maximum WTP if it is over CNY 800.

To minimize the information bias due to the ordering effect
in estimation, random allocation procedures were taken in two
steps. When a respondent was starting to answer WTP questions,
one CVM method (PS or IBG) was randomly assigned first and
then followed by the other. When it came to IBG algorithms,
respondents were instructed to randomly pick a number between
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FIGURE 1
Iterative bidding game algorithms.

1, 2, and 3, corresponding to three IBG starting prices, and next
move forward to complete the bidding process. As a result, the
respondents were randomly assigned to six pathways, IBG20-PS
(8.17%), IBG170-PS (18.24%), IBG800-PS (0.87%), PS-IBG20
(34.47%), PS-IBG170 (24.65%) and PS-IBG800 (12.97%).

2.2.5 Statistical analysis

A total of 545 subjects participated in the study by March
2022. Questionnaires of two respondents (COVID-19 positive)
were removed for the reasons of ineligibility or missing
information. Descriptive statistics were performed to
summarize the continuous variables with a mean (standard
deviation, SD) and categorical variables with a number
(proportion). Univariate analyses included t-test, ANOVA,
and Chi-square test to carry out comparisons. The WTP
derived from PS and IBG were subjected to an agreement test
capturing an absolute intra-class correlation coefficient of 0.132,
which indicated little agreement of PS with IBG estimates (Koo
and Li, 2016). Therefore, the WTP-PS and WTP-IBG were
averaged, and the WTP-average was analyzed as the primary
outcome.

As the distribution of WTP-average was highly skewed to the
right, it was categorized into five levels, CNY 0, 0-80, 81-200,
201-500, >500, with referencing to benchmarks and the
parameters of distribution (null or mode, median, mean, 75%,
and 95% percentile). Setting the categorical WTP-average as the
dependent variable, multivariate ordered logistic regressions
were performed to identify the significant predictors of WTP.
There were 10 subjects giving extremely opposite WTPs by PS

and IBG (e.g., maximum WTP in PS yet minimum WTP in IBG,
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Algorithm 3

800 NO 170 NO

or vice versa). These data were considered invalid and therefore
excluded from the WTP analysis. The analyses were performed
with SPSS 26. A p < 0.05 was taken as statistically significant.

3 Results
3.1 Characteristics of the sample

The mean age of the sample (n = 543) was 32 years with 36
(6.60%) subjects older than 50 years (Table 1). There were more
females (57.80%) and urban residents (52.12%). Families ranked
in the middle class (AHI from CNY 110 to 210k) accounted for
46.22%. The number of participants from relatively poor families
(n =67, AHI < CNY 40k) was almost equal to those from super
rich families (n = 66, AHI > CNY 450k). Twenty-six (4.78%)
persons were not covered by any medical insurance. The majority
(89.32%) rated their health good or very good, while 5.89% of the
sample had self-reported chronic conditions. There were 96
(17.86%) participants having been quarantined at home and
another 15 (2.76%) persons having been quarantined in a
hotel. A total of 56 (10.31%) persons have been exposed to
either community or workplace infection recently.

3.2 Health belief assessment
As presented in Table 1, the risk perception of COVID-19 in

our sample was low, as only 14.36% and 7.92% of the respondents
agreed with the current or short-term risk of infection. Only 71
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TABLE 1 Characteristics of study participants and willingness to vaccinate.

Variable Category
Age (years) 18-24
25-35
36-50
>50
Gender Male
Female
Occupation Professional

Company staff
College students and below

Graduate students and above

Others

Marital status Married/Divorced
Single

Highest education level Junior college or below

Bachelor’s degree
Master’s degree or above
Place of residence Urban
Rural
Annual household income (CNY 1,000) <40
40-70
70-110
110-210
210-450
>450
Chronic diseases No
Yes
Health status self-rated Very good
Good
Fair/Poor/Very poor
Medical insurance No
National medical insurance for urban employees
National medical insurance for urban residents and rural citizens
National medical insurance and other insurance
Other insurance
Quarantine experience Hotel quarantine

Home quarantine

No
Recent exposure to COVID-19 No

Yes
Actual vaccination status One shot

Two shots

Three shots
Willingness to vaccinate Definitely yes

Probably yes

Not sure/Probably no/Definitely no
Out-of-pocket payment for vaccine Absolutely correct

Probably correct

Not sure

Frontiers in Pharmacology 05
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N Percent (%)
209 38.49
161 29.65
137 25.23
36 6.63
229 42.17
314 57.83
124 22.84
90 16.57
96 17.68
121 2228
112 20.63
228 41.99
315 58.01
120 22.10
243 4475
180 33.15
260 47.88
283 52.12
67 12.34
73 13.44
122 2247
129 2376
86 15.84
66 12.15
511 94.11
32 5.89
224 4125
261 48.07
58 10.68
26 479
168 30.94
164 30.20
127 2339
58 10.68
17 3.13
97 17.86
428 78.82
487 89.69
56 10.31
29 5.34
188 34.62
326 60.04
325 59.85
146 26.89
72 13.26
28 5.20
116 2170
249 46.60

(Continued on following page)
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TABLE 1 (Continued) Characteristics of study participants and willingness to vaccinate.

Variable Category

Probably wrong

Absolutely wrong
Perceived current risk of infection Strongly agree/Agree
Disagree
Strongly disagree
Perceived short-term risk of infection Strongly agree/Agree
Disagree
Strongly disagree
Perceived severity of infection Strongly agree/Agree
Disagree
Strongly disagree
Perceived benefit of vaccination Strongly agree
Agree
Strongly disagree/Disagree
Concerned about vaccine efficacy Strongly agree/Agree
Disagree
Strongly disagree
Concerned about vaccine safety Strongly agree/Agree
Disagree
Strongly disagree
Environmental peer pressure Strongly agree/Agree
Disagree
Strongly disagree
Concerned about vaccination cost Strongly agree/Agree
Disagree

Strongly disagree

CNY, Chinese Yaun currency; COVID-19, Coronavirus disease 2019.

(13.08%) respondents agreed that COVID-19 was a severe
disease, while 489 (90.06%) participants were in agreeance
with the protection of the vaccine. The efficacy and safety of
the COVID-19 vaccine still concerned 32.78% and 20.99% of the
sample respectively. Vaccination cost became an issue for 31.68%
of the sample, and 196 (36.10%) participants would accept the
vaccination only if others accepted it.

3.3 Willingness to vaccinate and
willingness to pay

All participants were vaccinated, and the rates of full-
schedule and enhanced vaccination totaled 94.66%. However,
the WT'V (“Definitely yes” or “probably yes” to vaccination) rate
was comparatively lower at 86.74% (Table 1). Still, 9 (1.66%) and
17 (3.13%) subjects chose “definitely not” or” probably not” to
the booster dose.

The distributions of WTP and the demand curve of the
COVID-19 vaccine were presented in Figure 2. In consistency
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N Percent (%)
52 9.70
89 16.70
78 1436
172 31.68
293 53.96
43 7.92
222 40.88
278 5120
71 13.08
245 45.12
227 41.80
212 39.04
277 51.01
54 9.94
178 3278
267 49.17
98 18.05
114 20.99
309 56.91
120 22.10
196 36.10
240 4420
107 19.71
172 3168
265 48.80
106 19.52

with the theory, the WTP prices are distributed to the right
irrespective of the estimation approach. PS and IBG derived the
same median and mode for WTP, which both were CNY 80. IBG
derived a significantly higher mean WTP of CNY 189 than PS
(mean = CNY 109). The WTP-average captured more
intermediate WTPs with the median and mean being CNY
80 and 149 respectively.

3.4 Significant factors for willingness
to pay

The WTP-average was presented in Table 2 for different groups.
Univariate analyses revealed that gender, place of residence, AHI,
chronic disease, actual vaccination status, concerns about safety and
cost of vaccination, actual vaccination status, and WTV were
significant factors for WP through between-group comparisons.
Specifically, males and urban residents were willing to pay more than
their counterparts. The WTP increased with the AHI. Chronic
conditions predisposed a person to pay CNY 85 more for the
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FIGURE 2

Willingness to pay distributions and demand curves of COVID-19 vaccine booster dose.

vaccine. Vaccination predisposed a person to pay less, as those
receiving the booster shot preferred a price of CNY 129, notably
lower than those receiving one or two shots only. The WTV had a
positive relationship with the WTP. “Definitely yes” or “probably
yes” to WTV were associated with mean WTPs of CNY 156 and
165, which was higher than the mean WTP (CNY 85) for the group
“not sure,” “probably no” or definitely no.” For HBM variables,
respondents who were not concerned about the vaccine safety or
vaccination cost were willing to pay CNY 172 and CNY
170 respectively, which was higher than those who were
concerned about these issues.
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When all variables were submitted to the multiple ordered
logistic model, five factors were significant including two
socioeconomic variables (place of residence and AHI), two
HBM variables (perceived benefit of vaccination and peer
environment pressure), and actual vaccination status
(Table 3). Urban residents were 57% more likely (95% CI:
1.11-2.22) to pay for a high-priced vaccine than rural
residents. Respondents with a low household income of CNY
40,000 or lower were 62% less likely (95% CI: 0.21-0.66) to pay
for a high-priced vaccine than those with a middle household
income of CNY 10,000-CNY 210,000. Compared to those who

frontiersin.org


https://www.frontiersin.org/journals/pharmacology
https://www.frontiersin.org
https://doi.org/10.3389/fphar.2022.1013485

Zhou et al.

TABLE 2 Willingness to pay in different groups.

Variable

Age (years)

Gender

Occupation

Marital status

Highest education level

Place of residence

Annual household income (CNY 1,000)

Chronic diseases

Health status self-rated

Medical insurance

Quarantine experience

Recent exposure to COVID-19

Actual vaccination status

Willingness to vaccinate

Perceived current risk of infection

Category

18-24

25-35

36-50

>50

Male

Female

Professional worker
Company staff

College students and below
Graduate students and above
Others
Married/Divorced

Single

Junior college or below
Bachelor degree
Master’s degree or above
Urban

Rural

<40

40-70

70-110

110-210

210-450

>450

No

Yes

Very good

Good

Fair/Poor/Very poor

No

National medical insurance for urban workers
National medical insurance for urban and rural residents

National medical insurance and other insurance

Other insurance
Hotel quarantine
Home quarantine
No

No

Yes

One shot only

Two shots

Three shots
Definitely yes
Probably yes

Not sure/Probably no/Definitely no
Strongly agree/Agree

206
156
135
36
222
311
120
89
95
118
111
225
308
119
239
175
278
255
64
72
120
129
85
63
503
30
217
259
57
25
164
160
127
57
15
96
422
478
55
29
183
321
316
145
72
78

WTP-Average (CNY)

Median

80
80
80
80
80
80
80
95
80
80
80
80
80
80
80
80
80
80
50
80
80
95
80
80
80
95
80
80
80
50
80
80
80
80
80
80
80
80
80
80
95
80
80
80
50
80

10.3389/fphar.2022.1013485

Mean

147
148
158
124
171
133
152
166
163
131
137
149
148
152
152
142
170
125
86

120
142
148
166
235
144
229
144
154
142
88

166
124
153
185
199
152
146
146
173
224
171
129
156
165
85

170

S.D.

208
175
213
163
218
180
210
189
254
140
187
198
197
198
216
169
219
168
112
158
169
158
199
345
181
370
197
202
176
104
218
137
185
300
278
229
186
195
217
330
202
176
214
189
102
239

0.826

0.028

0.629

0.969

0.857

0.008

0.001

0.022

0.819

0.082

0.586

0.334

0.008

0.011

0.554
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TABLE 2 (Continued) Willingness to pay in different groups.

Variable Category

Disagree

Strongly disagree
Perceived short-term risk of infection Strongly agree/Agree
Disagree
Strongly disagree
Perceived severity of infection Strongly agree/Agree
Disagree
Strongly disagree
Perceived benefit of vaccination Strongly agree
Agree
Strongly disagree/Disagree
Concerned about vaccine efficacy Strongly agree/Agree
Disagree
Strongly disagree
Concerned about vaccine safety Strongly agree/Agree
Disagree
Strongly disagree
Environmental peer pressure Strongly agree/Agree
Disagree
Strongly disagree
Concerned about vaccination cost Strongly agree/Agree
Disagree

Strongly disagree

CNY, Chinese Yaun currency; COVID-19, Coronavirus disease 2019.

completed enhanced vaccination, respondents who completed
full-schedule vaccination were 46% more likely (95% CI:
1.03-2.07) to pay for a high-priced vaccine. Respondents who
do not see the perceived benefit of vaccination were 51% less
likely (95% CI: 0.26-0.95) to pay for a high-priced vaccine than
those who see the perceived benefit of vaccination. Respondents
who do not have peer environmental pressure were 52% less
likely (95% CI: 0.26-0.87) to pay for a high-priced vaccine than
those who have peer environmental pressure.

4 Discussion

COVID-19 has had drastic economic, social, and public
health implications, and continues to pose a significant threat
worldwide. The COVID-19 vaccine booster dose has been
implemented globally and is becoming a long-term public
health safety measure. The WTP and WTV are important
indicators of the population’s attitude toward continuous
vaccination, and these measures fluctuate with the progression
of the epidemic and its effect on policies. Therefore, continuous
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n WTP-Average (CNY)
Median Mean S.D. P

169 80 147 195

286 80 143 186

42 80 145 160 0310
218 80 164 219

273 80 137 183

70 80 195 242 0.087
240 80 147 195

223 80 136 182

208 80 157 196 0.369
273 80 149 202

52 50 114 178

175 80 137 207 0.163
264 80 164 202

94 80 125 161

112 80 123 165 0.006
305 80 172 223

116 80 112 139

195 80 162 216 0.067
235 80 155 197

103 50 108 153

170 80 134 153 0.033
261 80 170 231

102 65 116 159

assessment of the WTP and WTYV is of great significance. With
this in mind, this study was conducted and found that the overall
WTYV rate was 86.74% in China given a 100% coverage rate and a
94.66% full vaccination rate. The median and mean WTPs were
CNY 80 (USD 12.40) and CNY 149 (USD 23.02) respectively.
Place of residence, AHI, vaccination status, perceived benefit of
vaccination, and environmental peer pressure can significantly
predict the concurrent WTP.

Our results appear encouraging, as both the actual
vaccination rate and WTV are high. Compared to the WTV
rates of 83.50%, 77.40%, and 89.10% in the early phase of the
COVID-19 epidemic in China (Lin et al., 2020; Zhang et al., 2021;
Han et al., 2021), the current WT'V rate of 86.74% did not drop at
a time that COVID-19 was under adequate control. Previous
studies were conducted before the COVID-19 vaccine was
programs yet
implemented. Theoretically, WTV at that time should have
been higher because the strong wish to terminate the

available, and vaccination were not

epidemic altogether would have predisposed more people to
accept the vaccine. The WTV in our study represented the
vaccination intention of vaccinated persons, who were more
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TABLE 3 Factors associated with the willingness to pay a high price for the COVID-19 vaccine booster dose.

Variables

Age (years)

Gender

Occupation

Marital status

Highest education level

Place of residence

Annual household income (CNY 1,000)

Chronic diseases

Health status self-rated

Medical insurance

Quarantine experience

Recent exposure to COVID-19

Actual vaccination status

Perceived current risk of infection

Perceived short-term risk of infection

Categories

18-24

25-35

36-50

>50

Male

Female

Professional worker
Company staff

College students and below
Graduate students and above
Others
Married/Divorced

Single

Junior college or below
Bachelor degree
Master’s degree or above
Urban

Rural

<40

40-70

70-110

110-210

210-450

>450

No

Yes

Very good

Good

Fair/Poor/Very poor

No

National medical insurance for urban workers
National medical insurance for urban and rural residents

National medical insurance and other insurance

Other insurance
Hotel quarantine
Home quarantine
No

No

Yes

One shot only

Two shots

Three shots
Strongly agree/agree
Disagree

Strongly disagree
Strongly agree/Agree

10.3389/fphar.2022.1013485

Ordered logistic regression for WTP

Odds ratio

1.26
1.56
0.99
1.22

1.75
1.46
1.43
1.13
0.55

0.88
0.67
1.57

0.38
0.58
0.73

0.82
0.91

117
122
1.36

0.5

1.09
1.09
1.08
0.75
111

1.49
1.47
1.46

0.85
0.81

1.35

95% confidence interval p-Value

0.75-2.11
0.72-3.39
0.37-2.66
0.86-1.73

1.01-3.03
0.72-2.98
0.65-3.17
0.64-2.00
0.28-1.07

0.51-1.53
0.29-1.54
1.11-2.22
0.21-0.66
0.34-1.02
0.46-1.18
0.48-1.40
0.50-1.68
0.57-2.41
0.68-2.20
0.78-2.36

0.22-1.14
0.67-1.77
0.67-1.80
0.61-1.90
0.26-2.14
0.72-1.72

0.89-2.48
0.64-3.41
1.03-2.07
0.45-1.60
0.49-1.33

0.60-3.02

0.392
0.259
0.982
0.262

0.045
0.293
0.374
0.665
0.078

0.657
0.344
0.012

0.001
0.057
0.200

0.466
0.770

0.669
0.500
0.281

0.097

0.723
0.721
0.793
0.584
0.630

0.126
0.368
0.032

0.617
0.396

0.470
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TABLE 3 (Continued) Factors associated with the willingness to pay a high price for the COVID-19 vaccine booster dose.

Variables Categories

Disagree
Strongly Disagree
Perceived severity of infection Strongly agree/Agree
Disagree
Strongly Disagree
Perceived benefit of vaccination Strongly agree
Agree
Disagree/Strongly disagree
Concerned about vaccine efficacy Strongly agree/Agree
Disagree
Strongly disagree
Concerned about vaccine safety Strongly agree/Agree
Disagree
Strongly disagree
Environmental peer pressure Strongly agree/Agree
Disagree
Strongly disagree
Concerned about vaccination cost Strongly agree/Agree
Disagree

Strongly disagree

CNY, Chinese Yaun currency; COVID-19, Coronavirus disease 2019.

informed and realistic about the vaccination effect and witnessed
the success of non-medical measures. The WTV rate remained
satisfactory suggesting a promising prospect for the long-term
vaccination strategy in China. As a developing country, the WTV
rate of China was similar to that of other developing countries
such as India and Kenya (Carpio et al., 2021; Goruntla et al.,
2021), yet higher than that of developed countries such as
Germany, the Netherland, and France (Neumann-Bohme
et al., 2020).

Contrary to the theory and empirical evidence that the actual
vaccination rate was always lower than the WTV rate (Wang
et al., 2022), our study found the opposite. The full-schedule
vaccination rate among our participants was 7.92% higher than
the WTV rate. There were 61 subjects showing reluctance to
vaccination, yet vaccinated anyhow. The high vaccination rate
discovered in our study was generally consistent with the high
acceptance of other personal protective measurements, such as
mask-wearing and hand-washing in the Chinese population
(Zhong et al, 2020). The extra vaccination above WTV
indicates that external factors in addition to personal
intention were taking effect. This is in line with the theory
about the influence of external action plans on public
willingness. An Indian study proved that governmental
propagation of the COVID-19 vaccine enhanced the WTV

Frontiers in Pharmacology

1

Ordered logistic regression for WTP

Odds ratio  95% confidence interval p-Value
1.46 0.88-2.43 0.141
1 _ —
121 0.65-2.27 0551
0.86 0.54-1.36 0.508
1 _ _

1 — —
0.83 0.57-1.20 0311
0.49 0.26-0.95 0.036
1 — —
1.17 0.73-1.86 0522
1.23 0.59-2.57 0.586
1 — —
1.32 0.78-2.24 0307
1.06 0.47-2.42 0.885
1 _ _
1.01 0.70-1.47 0.946
048 0.26-0.87 0.017
1 — —
1.00 0.68-1.47 0.991
0.82 0.45-1.50 0.525

rate significantly (Goruntla et al,, 2021). This is most likely
the the
implemented the zero-COVID policy, in contrast to “Live
with COVID-19” in advanced countries (Kirby, 2022). Under
the umbrella of the zero-COVID strategy, 1) vaccination was

case in China, as Chinese government had

mandated to some institutionalized populations such as students
and government officers (Ioannidis, 2021), 2) non-vaccination
restricts people from essential activities like working in office or
business traveling, 3) authorities provide powerful education
about the severity and fatality of COVID-19 infection and
benefit of vaccines (Zhang et al., 2021; Zhang et al., 2022), 4)
some cities provided incentives to push for the vaccination, 5) last
but not least, the vaccine is free. All these interventions would
boost the vaccination rate as proven in other populations (Iyer
et al.,, 2022).

Our
phenomenon that high vaccination status would dissuade a

study illustrated an expected, yet concerning,
person from paying for a vaccine. The WTP estimated from
our sample was lower than previously observed. The median
WTP-average was CNY 80, below the median WTPs of CNY 100,
200, and CNY 300 previously reported for the Chinese
population (Wang et al., 2021; Lin et al., 2020; Han et al,
2021). Likewise, the mean WTP in our study was CNY 149,

lower than the mean WTPs of CNY 254 and 130 (Qin et al., 2021;
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Wang et al.,, 2021). One study published that the most preferred
WTP range was CNY 501-1,000 (Zhang et al, 2021).
Additionally, WTP was negatively associated with the number
of shots. Full-schedule and booster-vaccinated persons would
pay CNY 95 and 563, less than that of those who had received one
shot only. This was further consolidated in multivariate analyses
showing respondents boosted with the third shot were
significantly reluctant to pay a higher price for the COVID-19
vaccine. This downward trend of WTP is not surprising in that
the perceived current risk of infection was low at 14.36%, and the
perceived risk in the next months was even lower at 7.92%.
Studies have already shown that higher perceived risk is
positively associated with WTP (Adigwe, 2021; Han et al,
2021; Zhang et al, 2021). Across the study period, the
number of domestic cases were below 100, while sporadic
outbreaks were confined to one or two cities (Organization,
2021), therefore, the urgency and value of vaccination was not
sensed by individuals living in such environment. Our findings
anticipate difficulties in changing from the currently free vaccine
to a required co-payment or even a complete out-of-pocket
payment if most people have been vaccinated. Targeted
measures to improve public awareness of COVID resurgence
and the importance of vaccine effect were suggested.

The HBM theory, which was specifically developed to study
preventive interventions (Orji et al., 2012; Wong et al., 2020), has
illustrated that personal belief is powerful in the vaccination
decision-making process (Han et al, 2021). According to the
multivariate analyses, the perceived benefit of vaccination and
environmental peer pressure would enhance WTP. Those who
strongly agreed with the benefit of vaccination are more than two
times as likely to pay for high-priced vaccines than those who
strongly disagreed. Those who would accept vaccination if others
took it were twice as likely to pay for high-priced vaccines relative
to those immune to peers’ behavior. Perceived benefit and
susceptibility were known predictors for WTP in various
(Han et al, 2021I; 2020).
Additionally, interventions targeting these HBM constructs

populations Harapan et al,
have improved the effectiveness of vaccination (Jones et al.,
2012; Myers, 2017). Based on our findings, it makes sense to
strengthen beliefs surrounding vaccination benefits and to
leverage environmental pressure.

Regarding the relation between socioeconomic factors and
WTP, our study found that people with lower AHI tend to pay
less for the COVID-19 vaccine. The multivariate analyses
confirmed the trend, and specifically, AHI < 40k was shown
to be significantly associated with the lower WTP. Urban
residents were 1.57 times as likely to pay a high vaccine price.
These findings were consistent with local and international
studies that economically disadvantaged people were unwilling
to pay irrespective of other factors (Wang et al., 2021). This
highlights the need to consider the affordability of the COVID-19
vaccine, especially in low-middle-income countries. If the
COVID-19 vaccine was priced at CNY 149 (the grand mean
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WTP in our study), over 70% of the sample and families with
AHI < 210K were unwilling to pay (Figure 2; Table 2). This can
be extrapolated to one billion people considering the size of
Chinese population (EBoNBoSo, 2022). Domestically made
vaccines have been priced at CNY 200 or 234 per dose to
local governments and individual customers (Times, 2020;
Author Anonymous, 2020). It seems that the COVID-19
vaccines have been over-priced and exceeded common
affordability.

WTP is useful, informative evidence for a government to utilize
in the provision of public goods and decision-making surrounding
issues such as financing, pricing, and subsidization. In the scenario
that public goods transit to private goods, WTIP can inform the
affordability of the public, especially in low- and middle-income
countries (LMICs) where public financing is difficult. In Nigeria,
only a quarter of respondents were willing to pay for vaccination,
and half of the respondents were not willing to pay more than
USD1.20 (Adigwe, 2021). Studies from other LMICs have reported
mean WTPs of USD 30.66, 57.20, and 85.92 respectively in Malaysia,
Indonesia, and Vietnam (Harapan et al., 2020; Wong et al.,, 2020; Vo
etal, 2021), as well as WTP ranges of USD 6.81-13.62 for India and
USD 49.81-68.25 for Kenya (Carpio et al,, 2021; Goruntla et al,
2021). Our estimate of CNY 149, which is equivalent to USD
23.09 according to the exchange rate in 2021, has seemingly
confirmed that China still belongs to the class of LMIC, and that
the affordability of the population needs to be considered. On the
other hand, high-income countries reported much higher mean
WTPs of USD 232 and USD 318.76 for the COVID-19 vaccine in
Chile and the USA respectively (Catma and Varol, 2021; Cerda and
Garcia, 2021). The WTP varies greatly across the countries
indicating the uneven affordability of different populations. This
heterogeneity may form a barrier in the global war on the COVID-
19 epidemic (Acharya et al,, 2021).

Some advantages of our study were of note. The biggest
advantage distinguishing this study from others could be that the
validity of WTP is high. We used randomization and averaging to
minimize bias. Respondents were first randomly allocated to PS or
IBG method, and then further randomized to one of three IBG
biding algorithms with different starting-price. The WTPs by two
CVM methods were averaged and analyzed. It turned out that the
IBG derived significantly higher WTPs than the PS, though
methodologically expected (Frew et al, 2004). Moreover, the
WTPs by two CVM methods from the same person had a poor
agreement, even in extremely opposite directions observed in
10 cases. Within IBG itself, the mean WTPs were CNY 435, 329,
and 309 for IBG800, IBG170, and IBG20 respectively, reflecting the
“anchoring effect” inherent in this method. All these facts mean that
random allocation and data averaging are necessary and have
reduced the methodology-induced bias in estimating the true
WTP. Another advantage is that WTP and WTV for the booster
dose at the time of adequate epidemic control were rarely reported.
Our study filled the gap and allowed policy-makers to keep track of
WTP and WTV trajectories.
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This study has some limitations. The sample size of 543 was
considered small to represent the national population. In this regard,
a study using Monte Carlo simulation showed that a sample size of
400 is sufficient to produce a valid WTP with little impact from the
number of bidding prices (Judez et al.,, 2000). The representativeness
may also be undermined by our sampling methods and the online-
survey format. Respondents with high internet utilization may be
systematically different from the general population. Snowballing
sampling is limited to reaching a wide population base. Considering
that two rounds of vaccination programs have been completed, and
the effectiveness and safety of the vaccine are generally known to
everyone, the IBG scenario did not provide data or facts about the
vaccine. The social benefit of vaccination and the negative effect of
non-vaccination were delineated instead. This needs to be considered
when our results were compared with the early studies which were
conducted before the vaccine was available. Finally, a cross-sectional
study was unable to substantiate a causal relationship.

5 Conclusion

The willingness to vaccinate with the COVID-19 vaccine
booster dose was generally high in China, especially in the
younger populations. The wiliness to pay was influenced by
the place of residence, vaccination status, household income,
perceived benefit of vaccination, and environmental peer
pressure. Study findings can inform policymakers to better
design future vaccination programs and financial schemes
involving out-of-pocket payments. Financial support is
necessary for disadvantaged populations in view of their

affordability problems.

Data availability statement

The raw data supporting the conclusion of this article will be
made available by the authors, without undue reservation.

Ethics statement

Ethical review and approval was not required for the study on
human participants in accordance with the local legislation and

References

Acharya, K. P., Ghimire, T. R,, and Subramanya, S. H. (2021). Access to and
equitable distribution of COVID-19 vaccine in low-income countries. Npj Vaccines
6 (1), 54. doi:10.1038/s41541-021-00323-6

Adigwe, O. P. (2021). COVID-19 vaccine hesitancy and willingness to pay:
Emergent factors from a cross-sectional study in Nigeria. Vaccine. X 9, 100112.
doi:10.1016/j.jvacx.2021.100112

Administration, N. H. S. (2022). National Healthcare security administration:cost
of routine COVID-19. Nucleic Tests Born by the Local GovernmentsAvailable at:

Frontiers in Pharmacology

13

10.3389/fphar.2022.1013485

institutional requirements. Written informed consent for
participation was not required for this study in accordance
with  the the

requirements.

national legislation and institutional

Author contributions

HJZ and LP
conceptualized the study, designed the questionnaire,
analyzed the data and drafted the manuscript. HS and JL
interpreted the results and provided important ideas for
discussion. PW and YB compiled the data and did the
preliminary analyses. HJZ and LP wrote the first draft of
the manuscript. HJZ, LP, HP, and ML wrote sections of the
manuscript. All authors contributed to manuscript revision,

share the first authorship as they

read, and approved the submitted version.

Funding

This research was supported by the “Program for Professor of
Special Appointment (Eastern Scholar)” at Shanghai Institutions
of Higher Learning awarded to HJZ by the Shanghai Municipal
Education Commission (Grant No. 10-19-303-602; 10-20-
303-601).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

http://www.gov.cn/xinwen/2022-05/26/content_5692466.htm (Accessed December
25, 2020).

Anderson, R. M., Vegvari, C., Truscott, J., and Collyer, B. S. (2020). Challenges in
creating herd immunity to SARS-CoV-2 infection by mass vaccination. Lancet 396
(10263), 1614-1616. doi:10.1016/S0140-6736(20)32318-7

Author Anonymous (2020). Government to pay 200 yuan per dose of Chinese
COVID-19 inactivated vaccines. Beijing: Global Times. Available from: https://
www.globaltimes.cn/content/1210093.shtml (Accessed 12 16, 2020).

frontiersin.org


https://doi.org/10.1038/s41541-021-00323-6
https://doi.org/10.1016/j.jvacx.2021.100112
http://www.gov.cn/xinwen/2022-05/26/content_5692466.htm
https://doi.org/10.1016/S0140-6736(20)32318-7
https://www.globaltimes.cn/content/1210093.shtml
https://www.globaltimes.cn/content/1210093.shtml
https://www.frontiersin.org/journals/pharmacology
https://www.frontiersin.org
https://doi.org/10.3389/fphar.2022.1013485

Zhou et al.

Ayifah, R.N. Y., and Ayifah, E. (2022). Willingness to pay for COVID-19 test and
vaccine in south Africa and Ghana: A contingent valuation study. South Afr. J. Econ.
90 (1), 3-20. doi:10.1111/saje.12311

Carpio, C. E,, Sarasty, O., Hudson, D., Macharia, A., and Shibia, M. (2021). The
demand for a COVID-19 vaccine in Kenya. Hum. Vaccin. Immunother. 17 (10),
3463-3471. doi:10.1080/21645515.2021.1938494

Catma, S., and Varol, S. (2021). Willingness to pay for a hypothetical COVID-19
vaccine in the United States: A contingent valuation approach. Vaccines 9 (4), 318.
doi:10.3390/vaccines9040318

Cerda, A. A, and Garcia, L. Y. (2021). Willingness to pay for a COVID-19 vaccine.
Appl. Health Econ. Health Policy 19 (3), 343-351. doi:10.1007/s40258-021-00644-6

EboNBoSo, C. (2022). China statistical yearbook-2021. Beijing National Bureau of
Statistics of China 2022 [cited 2021. Available from: http://www.stats.gov.cn/tjsj/
ndsj/2021/indexeh.htm (Accessed December 25, 2020).

Frew, E. Benefit assessment for cba studies in healthcare using cv methods. in etd
by M. Emma, C. Philip, F. Emma, and L. Jordan, Applied methods of cost-benefit
analysis in health care handbooks in health economic evaluation. Oxford,
United Kingdom, Oxford University Press, 2010:97-118.

Frew, EJ, Wolstenholme, JL, and Whynes, DK (2004). Comparing willingness-to-
pay: bidding game format versus open-ended and payment scale formats. Health
Policy 68 (3), 289-298. doi:10.1016/j.healthpol.2003.10.003

Goruntla, N., Chintamani, S. H., Bhanu, P., Samyuktha, S., Veerabhadrappa, K.
V., Bhupalam, P., et al. (2021). Predictors of acceptance and willingness to pay for
the COVID-19 vaccine in the general public of India: A health belief model
approach. Asian pac. J. Trop. Med. 14 (4), 165-175. doi:10.4103/1995-7645.312512

GotPsRo, C. (2021). The new coronavirus vaccine is Free for all! Health insurance
fund and public finance shared burdeno . Available at: http://www.gov.cn/fuwu/
2021-01/09/content_5578430.htm (Accessed December 25, 2020).

Han, K. Y., Francis, M. R,, Zhang, R. Y., Wang, Q., Xia, A. C, Lu, L. Y,, et al.
(2021). Confidence, acceptance and willingness to pay for the COVID-19 vaccine
among Migrants in Shanghai, China: A cross-sectional study. Vaccines 9 (5), 443.
doi:10.3390/vaccines9050443

Harapan, H., Wagner, A. L., Yufika, A, Winardi, W., Anwar, S., Gan, A. K,, et al.
(2020). Willingness-to-pay for a COVID-19 vaccine and its associated determinants
in Indonesia. Hum. Vaccin. Immunother. 16 (12), 3074-3080. doi:10.1080/
21645515.2020.1819741

Hynes, S., Armstrong, C. W., Xuan, B. B., Ankamah-Yeboah, I, Simpson, K.,
Tinch, R, et al. (2021). Have environmental preferences and willingness to pay
remained stable before and during the global Covid-19 shock? Ecol. Econ. 189,
107142. doi:10.1016/j.ecolecon.2021.107142

Toannidis, J. P. A. (2021). COVID-19 vaccination in children and University
students. Eur. J. Clin. Invest. 51 (11), e13678. doi:10.1111/eci.13678

Iyer, G., Nandur, V., and Soberman, D. (2022). Vaccine hesitancy and monetary
incentives. Humanit. Soc. Sci. Commun. 9 (1), 81. d0i:10.1057/s41599-022-01074-y

Jones, A. M., Omer, S. B., Bednarczyk, R. A,, Halsey, N. A., Moulton, L. H.,, and
Salmon, D. A. (2012). Parents’ source of vaccine information and impact on vaccine
attitudes, beliefs, and nonmedical exemptions. Adv. Prev. Med. 2012, 932741.
doi:10.1155/2012/932741

Judez, L., de Andres, R., Hugalde, C. P., Urzainqui, E., and Ibanez, M. (2000).
Influence of bid and subsample vectors on the welfare measure estimate in

dichotomous choice contingent valuation: Evidence from a case-study.
J. Environ. Manage. 60 (3), 253-265. doi:10.1006/jema.2000.0380

Kirby, W. C. (2022). Zeroing out on zero-COVID. Science 376 (6597), 1026.
doi:10.1126/science.add1891

Koo, T. K., and Li, M. Y. (2016). A guideline of selecting and reporting intraclass
correlation coefficients for reliability research. J. Chiropr. Med. 15 (2), 155-163.
doi:10.1016/j.jcm.2016.02.012

Lai, X. Z,, Rong, H. G,, Ma, X. C,, Hou, Z. Y., Li, S. P,, Jing, R. Z, et al. (2020).
Willingness to pay for seasonal influenza vaccination among children, chronic

Frontiers in Pharmacology

14

10.3389/fphar.2022.1013485

disease patients, and the elderly in China: A national cross-sectional survey.
Vaccines 8 (3), E405. doi:10.3390/vaccines8030405

Lau, J. T. F, Yeung, N. C. Y., Choi, K. C,, Cheng, M. Y. M,, Tsui, H. Y., and
Griffiths, S. (2010). Factors in association with acceptability of A/HIN1 vaccination
during the influenza A/HIN1 pandemic phase in the Hong Kong general
population. Vaccine 28 (29), 4632-4637. doi:10.1016/j.vaccine.2010.04.076

Lin, Y. L, Hu, Z. ], Zhao, Q. J., Alias, H., Danaee, M., and Wong, L. P. (2020).
Understanding COVID-19 vaccine demand and hesitancy: A nationwide online
survey in China. PLoS Negl. Trop. Dis. 14 (12), €0008961. doi:10.1371/journal.pntd.
0008961

Myers, K. L. (2017). Predictors of Maternal vaccination in the United States: An
integrative review of literature. West. J. Nurs. Res. 39 (10), 1366-1367. doi:10.1177/
0193945917715261b

Neumann-Bohme, S., Varghese, N. E,, Sabat, I, Barros, P. P., Brouwer, W., van
Exel, J., et al. (2020). Once we have it, will we use it? A European survey on
willingness to be vaccinated against COVID-19. Eur. J. Health Econ. 21 (7),
977-982. doi:10.1007/s10198-020-01208-6

Organization, W. H. (2021). Coronavirus disease (COVID-19) situation reports
world health organization. Available at: https://www.who.int/emergencies/diseases/
novel-coronavirus-2019/situation-reports (Accessed December 25, 2020).

Orji, R, Vassileva, J., and Mandryk, R. (2012). Towards an effective health
interventions design: An extension of the health belief model. Online J. Public
Health Inf. 4 (3). doi:10.5210/0jphi.v4i3.4321

Qin, W., Wang, E. P., and Ni, Z. Y. (2021). Chinese consumers’ willingness to get
a COVID-19 vaccine and willingness to pay for it. Plos One 16 (5), €0250112. doi:10.
1371/journal.pone.0250112

Times, G. (2020). Anhui starts its emergency vaccination project amid sporadic
local cases inChina. Beijing: Global Times. Available from: https://www.globaltimes.
cn/content/1211026.shtml (Accessed December 25, 2020).

Vo, N. X,, Huyen Nguyen, T. T., Van Nguyen, P., Tran, Q. V., and Vo, T. Q.
(2021). Using contingent valuation method to estimate adults’ willingness to pay for
a future Coronavirus 2019 vaccination. Value Health Reg. Issues 24, 240-246.
doi:10.1016/j.vhri.2021.01.002

Wane, A., Dione, M., Wieland, B., Rich, K. M., Yena, A. S., and Fall, A. (2019).
Willingness to Vaccinate (WTV) and Willingness to Pay (WTP) for Vaccination
Against Peste des Petits Ruminants (PPR) in Mali. Front. Vet. Sci. 6, 488. doi:10.
3389/fvets.2019.00488

Wang, J., Zhu, H,, Lai, X., Zhang, H., Huang, Y., Feng, H., et al. (2022). From
COVID-19 vaccination intention to actual vaccine uptake: A longitudinal study
among Chinese adults after six Months of a national vaccination campaign. Expert
Rev. Vaccines 21 (3), 385-395. doi:10.1080/14760584.2022.2021076

Wang, J. H, Lyu, Y., Zhang, H.J,, Jing, R. Z,, Lai, X. Z,, Feng, H. Y. F,, et al. (2021).
Willingness to pay and financing preferences for COVID-19 vaccination in China.
Vaccine 39 (14), 1968-1976. doi:10.1016/j.vaccine.2021.02.060

Wong, L. P., Alias, H., Wong, P. F,, Lee, H. Y., and AbuBakar, S. (2020). The use of
the health belief model to assess predictors of intent to receive the COVID-19
vaccine and willingness to pay. Hum. Vaccin. Immunother. 16 (9), 2204-2214.
doi:10.1080/21645515.2020.1790279

Zhang, X., Zhang, W., and Chen, S. (2022). Shanghai’s life-saving efforts against
the current omicron wave of the COVID-19 pandemic. Lancet 399, 2011-2012.
doi:10.1016/S0140-6736(22)00838-8

Zhang, Y. T, Luo, X. Q,, and Ma, Z. F. (2021). Willingness of the general
population to accept and pay for COVID-19 vaccination during the early stages
of COVID-19 pandemic: A nationally representative survey in mainland China.
Hum. Vaccin. Immunother. 17 (6), 1622-1627. doi:10.1080/21645515.2020.
1847585

Zhong, B. L., Luo, W, Li, H. M., Zhang, Q. Q,, Liu, X. G,, Li, W. T, et al. (2020).
Knowledge, attitudes, and practices towards COVID-19 among Chinese residents
during the rapid rise period of the COVID-19 outbreak: A quick online cross-
sectional survey. Int. J. Biol. Sci. 16 (10), 1745-1752. doi:10.7150/ijbs.45221

frontiersin.org


https://doi.org/10.1111/saje.12311
https://doi.org/10.1080/21645515.2021.1938494
https://doi.org/10.3390/vaccines9040318
https://doi.org/10.1007/s40258-021-00644-6
http://www.stats.gov.cn/tjsj/ndsj/2021/indexeh.htm
http://www.stats.gov.cn/tjsj/ndsj/2021/indexeh.htm
https://doi.org/10.1016/j.healthpol.2003.10.003
https://doi.org/10.4103/1995-7645.312512
http://www.gov.cn/fuwu/2021-01/09/content_5578430.htm
http://www.gov.cn/fuwu/2021-01/09/content_5578430.htm
https://doi.org/10.3390/vaccines9050443
https://doi.org/10.1080/21645515.2020.1819741
https://doi.org/10.1080/21645515.2020.1819741
https://doi.org/10.1016/j.ecolecon.2021.107142
https://doi.org/10.1111/eci.13678
https://doi.org/10.1057/s41599-022-01074-y
https://doi.org/10.1155/2012/932741
https://doi.org/10.1006/jema.2000.0380
https://doi.org/10.1126/science.add1891
https://doi.org/10.1016/j.jcm.2016.02.012
https://doi.org/10.3390/vaccines8030405
https://doi.org/10.1016/j.vaccine.2010.04.076
https://doi.org/10.1371/journal.pntd.0008961
https://doi.org/10.1371/journal.pntd.0008961
https://doi.org/10.1177/0193945917715261b
https://doi.org/10.1177/0193945917715261b
https://doi.org/10.1007/s10198-020-01208-6
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports
https://doi.org/10.5210/ojphi.v4i3.4321
https://doi.org/10.1371/journal.pone.0250112
https://doi.org/10.1371/journal.pone.0250112
https://www.globaltimes.cn/content/1211026.shtml
https://www.globaltimes.cn/content/1211026.shtml
https://doi.org/10.1016/j.vhri.2021.01.002
https://doi.org/10.3389/fvets.2019.00488
https://doi.org/10.3389/fvets.2019.00488
https://doi.org/10.1080/14760584.2022.2021076
https://doi.org/10.1016/j.vaccine.2021.02.060
https://doi.org/10.1080/21645515.2020.1790279
https://doi.org/10.1016/S0140-6736(22)00838-8
https://doi.org/10.1080/21645515.2020.1847585
https://doi.org/10.1080/21645515.2020.1847585
https://doi.org/10.7150/ijbs.45221
https://www.frontiersin.org/journals/pharmacology
https://www.frontiersin.org
https://doi.org/10.3389/fphar.2022.1013485

	Willingness to pay for and willingness to vaccinate with the COVID-19 vaccine booster dose in China
	1 Introduction
	2 Materials and methods
	2.1 Study design
	2.2 Data collection
	2.2.1 Sample characteristics
	2.2.2 Health belief
	2.2.3 Willingness to vaccinate assessment
	2.2.4 Willingness to pay assessment
	2.2.5 Statistical analysis


	3 Results
	3.1 Characteristics of the sample
	3.2 Health belief assessment
	3.3 Willingness to vaccinate and willingness to pay
	3.4 Significant factors for willingness to pay

	4 Discussion
	5 Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	References


