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ABSTRACT

Purpose: We explored the willingness to pay for booster dose of COVID-19 vaccine among health-care
workers in Taizhou, China.

Methods: A population-based self-administered online questionnaire evaluating the willingness of health-care
workers to pay for booster vaccination of COVID-19 vaccine was conducted in Taizhou, China. Of the 1102
health-care workers received the invitation, 1072 (97.3%) had received twice vaccination of COVID-19 vaccine.
Results: There were 1569 (53.1%) out of 1072 health-care workers not willing to pay for thebooster dose
of COVID-19 vaccines, 348 (32.5%) were willing to pay less than 100CHY for the booster dose of COVID-19
vaccines, only 155 (14.5%) were willing to pay more than 100 CHY. The factors related to willingness to pay
for booster dose of COVID-19 vaccines were education level (c>=9.42, P=.01) or whether they had
adverse effect to COVID-19 vaccines (c?=11.87, P <.01) .

Conclusion: This study found that about half of health-care workers were willing to pay for booster dose
of inactivated SARS-CoV-2 vaccines in Taizhou, China, most of them are willing to pay less than 100 CHY.
Health-care workers' willingness to pay for booster dose of COVID-19 vaccines were related to sex,
education level, whether they had adverse effect to COVID-19 vaccines.
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Introduction How countries, particularly low- and middle-income econo-
mies, should pay the coronavirus disease 2019 (COVID-19) vac-
cine is an important and understudied issue.' The acceptability of
COVID-19 vaccine and willingness to pay (WTP) were assessed to
provide insights into future demand forecasts and pricing
considerations.'’ Being a health-care worker, having a high
income, and having high perceived risk were associated with
higher WTP." Although the vaccine is now free of charge for all
persons in China, it may not be immunized for life. As vaccine
effective-ness declines and the virus mutates, it is likely that vac-
cines will need to be re-vaccinated in the future. Given the limited
medical resources available, vaccine use is likely to be costly.
Therefore, it is very important to assess the willingness of health-
care workers to pay for COVID-19 vaccine for COVID-19 pre-
vention and control. This study was conducted to explore the
WTP for booster dose of COVID-19 vaccine among health-care
workers in Taizhou, China.

The ongoing pandemic of coronavirus disease 2019 (COVID-
19) caused by the severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2) has made a serious public health threat
worldwide with millions of people at risk.! Safe and effective
prophylactic vaccines are needed to contain the pandemic,” as
the most effective method to return to normal life is a COVID-
19 vaccine that prevents disease, asymptomatic infection, and
transmission.” It is well known that a single dose does not
immunize 100% of those who receive it.*> Coupled that the
SARS-CoV-2 is prone to mutation and the vaccine is time-
sensitive, it requires us to take booster shots on top of previous
COVID-19 vaccination. Declines in vaccine efficacy over time
are also believed to be responsible for the resurgence of the
epidemic.°®

Previous studies have indicated that health-care workers
(HCWs) have a higher risk of SARS-CoV-2 infection.””
Therefore, vaccinating health-care workers could block trans-

mission of SARS-CoV-2 and have beneficial knock-on effects
in the wider community, which is necessary to achieve herd
immunity across all the groups that potentially contribute to
the transmission of SARS-CoV-2. Although receiving booster
dose of COVID-19 vaccines is particularly important, vaccina-
tion cost is an essential issue for the promotion of receiving
booster vaccination.

Methods
Study design and population

We organized a population-based, anonymous, cross-sectional
online survey in the WeChat-incorporated Wen-Juan Xing
platform (Changsha Ranxing Information Technology Co.,
Ltd., Hunan, China). The target population are hospital staffs
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who had received twice vaccination of COVID-19 in a medical
center in Taizhou, China. In September 2021, the survey was
sent to all health-care workers of the hospital (n =4191) from
a list, 1,102 hospital staff accepted the survey invitation via
WeChat, the response rate is 26.3%, and 1,072 of them had
received twice COVID-19 vaccinations, with an overall vacci-
nation rate of 97.3%. This study exempted informed consent
and was approved by the Ethics Committee of Taizhou
Hospital, Zhejiang Province, China (Approval number :
K20210823). All procedures are carried out in accordance
with the guidelines of our institutional Ethics Committee and
in compliance with the principles of the Declaration of
Helsinki. We performed a logical check of data, excluding
those who were under the age of 18 or over the age of 70,
excluding those who answered within 120 s. Information about
all participants is kept anonymously.

Structured questionnaires

The content of the questionnaire was as follows: (1) basic
demographic information, such as gender, age, occupational
class, professional title, education level and underlying dis-
eases; (2) Screen health-care workers who had received two
doses of COVID-19 vaccination by a question: ‘Have you
been vaccinated against COVID-19? ’(Three response
options: none, once, twice); (3) In order to understand
the willingness to pay, health-care workers were asked, ‘If
you have to pay for the booster dose of COVID-19 vaccine,
would you like to get it?” The response options were ‘very
willing’, ‘willing’, ‘unwilling’ or ‘very unwilling’. Almost all
of the questions are closed, providing checkboxes for
responses.(4) Then,they were asked ‘What is the maximum
price you are willing to pay for the booster dose of
COVID-19 vaccine?’,and the answer was ‘less than 100
CHY’, ‘100-199 CHY’, 200-299 CHY’,300-399
CHY’,‘400-499 CHY’,'be equal or greater than 500 CHY .

Statistical analysis

We converted continuous data, such as age, to classified
data. Considering that individuals’ median WTP for
COVID-19 vaccination was CNY 100 (USD 14.5) in
China''? also due to the small number of responses for
200-299 CHY’,300-399 CHY’,'400-499 CHY’,'be equal or
greater than 500 CHY’, we classified willing-to-pay into
three levels: no,0-99 CHY, and =100 CHY. Counts and
frequency distributions were displayed for categorical data,
and univariate analysis was used to find the useful factors.
Only variables that were significant at the P <.05 level in
the univariate analysis were then selected for the multi-
nomial logistic regression analysis.

The associations of potential factors, such as sex, age,
education level and adverse effects of COVID-19 vaccina-
tion were assessed by P values, the odds ratio (OR) and
a 95% confidence interval (CI). All data were analyzed
using IBM SPSS Statistics software (version 26.0; SPSS
Inc., Chicago, IL, USA). A P-value less than 0.05 was
considered as statistically significant.

Results

Of the 1102 health-care workers received the invitation, 1072
(97.3%) had received twice vaccination of COVID-19 vaccine.
These people are our target population.As showed in Figure 1,
569 (53.1%) of 1072 health-care workers were not willing to
pay for the booster dose of COVID-19 vaccines, 348 (32.5%) of
1072 health-care workers were willing to pay 0-99 CHY for the
booster dose of COVID-19 vaccines, only 155 (14.5%) of 1072
health-care workers were willing to pay greater than or equal to
100 CHY. The characteristics of those who had received twice
the vaccination of COVID-19 vaccine are provided in Table 1.
Included 905 female and 167 male, among them,435 female
(48.1%,435/905) and 68 male (40.1%,68/167) were willing to
pay for the booster dose of COVID-19 vaccines. And, 76.87%
of the participants were aged below 40 years, and more than
a half (63.6%) were nurse. Moreover, 77.8% of the participants
were undergraduate and above, the vast majority (88.4%) of
participants did not have underlying disease, while 88.2% of
them did not have adverse effect of the two previous doses of
COVID-19 vaccines.

Table 1 shows that health-care workers’ willingness to pay
for booster dose of COVID-19 vaccines were related to educa-
tion level (x* = 9.42, P =.01) or whether they had adverse effect
to COVID-19 vaccines (X2 =11.87, P <.01). The results of the
multinomial logistic regression analysis are presented in
Table 2. It indicated that willing-to-pay at the price of CNY
0-99 vs. not willing-to-pay, male (P=.04, OR=1.5, 95% CI:
1.0-2.3), health-care workers without adverse effect (P <.01,
OR =2.0, 95% CI: 1.2-3.1) were associated with their willing-
ness to pay for booster dose of COVID-19 vaccines. While
willing-to-pay at the price of CNY =100 vs. not willing-to-
pay, college and below (P=0.02, OR=0.6, 95% CI:.3-0.9),
health-care workers without adverse effect (P=.03, OR =2.0,
95% CI: 1.1-3.7) were associated with their willingness to pay
for booster dose of COVID-19 vaccines.

Discussion

The COVID-19 pandemic has dramatically affected the lives of
people around the world, affecting their health and economic
well-being, that could prompt people to buy vaccines. But the
willingness of different populations in different countries to
pay for vaccines is markedly different, influenced by many
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Figure 1. The proportion of willingness to pay for booster dose of inactivated
SARS-CoV-2 vaccines among health-care workers.



different factors. Income and education levels and having
family members with COVID-19 increased the likelihood of
persons paying for a vaccine.'” Annual family income,
employee size in the workplace, and whether considering the
COVID-19 pandemic in China in a declining trend affected
respondents’ WTP significantly.'”

Many previous studies have shown that the WTP for
vaccination against COVID-19 from different cross-
sectional studies was very different.'°"*> However, the
related studies did not use the same question design, mak-
ing comparison of results impossible. For example, the
Wang 2021 study'” found that 90% of the adults in China
were willing to pay for a COVID-19 vaccine. But that study
has a “refused” category that made it possible to conclude
that 91% of the adults would accept a COVID-19 vaccine.
In addition, the price of WTP for one dose of vaccine
against COVID-19 range from US$2.4 to US$231.9, the
prices vary nearly 100 times in different countries and
regions. Generally speaking, this is closely related to the
level of economic development of the country. As for the
research on the willingness-to-pay for COVID-19 vaccine
of different occupational groups, previous studies have
shown that patients with depression or anxiety disorder
have higher willingness-to-pay than the general
population,'® and teachers have lower willingness-to-pay."”
According to the different willingness to pay in different
income groups, some scholars have suggested the govern-
ments can provide the vaccine-free to low-income groups
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and allow those with higher incomes to acquire the vaccine
through the private sector by paying. This will be useful
especially for countries with economic difficulties."

As protection against SARS-CoV-2 infection has waned
after a two-dose schedule of COVID-19 vaccines, policy
makers have begun to consider the implications for periodic
or seasonal third dose, also known as a booster, vaccination
against COVID-19 to protect the most vulnerable patients, and
mitigate health-care and economic impacts.””> But few data
exist on COVID-19 vaccines given as a third (booster) dose.”
It is clear that the behavior and willingness of health workers to
administer booster vaccines is very important for the vaccina-
tion of society as a whole.

Our study showed that only 46.9% of 1072 health-care
workers were willing to pay for the booster dose of
COVID-19 vaccines. We found it is much lower than the
general public’s willingness-to-pay for COVID-19 vaccines
in previous studies in China.'*'>'7 As health-care workers,
their willingness to pay for COVID-19 vaccine is actually
lower than that of the general public, which is probably
mainly due to their optimistic judgment on the COVID-19
situation in China. This may be closely related to China’s
cultural background, that is, whether WTP of medical staff
is lower than that of the general public is related to the fact
that they think hospitals are responsible for providing vac-
cines for them for occupational protection. Currently, most
health-care workers in China work full-time in public hos-
pitals, and our research objects are also health-care workers

Table 1. Univariate analysis of factors associated with willingness to pay for booster dose of COVID-19 vaccine among health-care workers (n = 1072).

Willingness to pay

No (n=569) 0-99 CHY (n=348) =100 CHY (n=155)

Variables Categories n (%) n (%) n (%) Xz p-value

Sex Male 99 (59.3) 44 (26.3) 24 (14.4) 3.71 0.16
Female 470 (51.9) 304 (33.6) 131 (14.5)

Age (yrs) <40 446 (54.1) 259 (31.4) 119 (14.4) 1.90 0.39
>40 123 (49.6) 89 (35.9) 36 (14.5)

Position Physician 98 (55.7) 52 (29.5) 26 (14.8) 5.58 0.47
Nurse 351 (51.5) 226 (33.1) 105 (15.4)
Medical personnel 70 (54.7) 40 (31.3) 18 (14.1)
Administration or Part-time position 50 (58.1) 30 (34.9) 6 (7.0)

Education level College and below 124 (52.1) 92 (38.7) 22 (9.2) 9.42 0.01
Undergraduate and above 445 (53.4) 256 (30.7) 133 (15.9)

Underlying disease no 495 (52.2) 313 (33.0) 140 (14.8) 247 0.29
yes 74 (59.7) 35(28.2) 15 (12.1)

Adverse effect no 484 (51.2) 320 (33.8) 142 (15.0) 11.87 <0.01
yes 85 (67.5) 28 (22.2) 13 (10.3)

Table 2. Multinomial logistic regression analysis of factors associated with willingness to pay for booster vaccination of COVID-19 vaccine among health-care workers (n = 1072).

0-99 (CHY) =100 (CHY)

vs. vSs.

no no
factors OR 95%Cl p-value OR 95%Cl p-value
Age (<40 vs. 240) 0.8 0.6-1.1 0.17 0.9 0.6-1.4 0.59
Sex (male vs. female) 1.5 1.0-2.3 0.04 1.3 0.8-2.1 0.33
Education level (College and below vs. Undergraduate and above) 1.2 0.9-1.6 033 0.6 0.3-0.9 0.02
Adverse effect (no vs. yes) 2.0 1.2-3.1 <0.01 20 1.1-3.7 0.03
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in public hospitals. Most of them probably believe hospitals
or the government are responsible for providing vaccines
for them for occupational protection, or at least should pay
part of their vaccine costs. Of course, this cannot rule out
vaccine fatigue or bias caused by studies in different parts
of China.

We also found that health-care workers’ willingness to pay
for booster dose of COVID-19 vaccines were related to educa-
tion level or whether they had adverse effect to COVID-19
vaccines. This is similar to some studies that focus on factors
associated with willingness to pay for two previous doses of
COVID-19 vaccine.'>'>"

We first analyze different payments of booster dose of
COVID-19 vaccines and find that the influencing factors of
willingness to pay are different under different payment
amounts. Male, health-care workers without adverse effect
were associated with their willingness to pay for booster
dose of COVID-19 vaccines when the price is CNY 0-99
CHY. This means men are more likely than women to pay
less than 100 CHY for vaccines among health-care workers.
Education level and adverse effect were associated with
their willingness to pay when the price is =100 CHY.
That is to say, health-care workers who were undergraduate
and above are more likely than college and below to pay
=100 CHY for vaccines.

This suggests that, in order to improve the willingness to
pay for booster dose of COVID-19 vaccines, the publicity and
education of the benefits of vaccination should be strengthened
among men and those with low education levels. This is very
important for the next step of COVID-19 control.

Limitation

Some limitations of this study need to be discussed. First,
due to the one study hospital, the sample may not be fully
representative of the health-care works of China. The
response rate was relatively low (26.3%), and the survey
respondents were likely to be younger and healthier than
the general population, given that they are young and
healthy enough to be employed in health care, which may
result in selection bias.

Second, generalization of the findings still requires causal
relationship. The results are not necessarily applicable to other
occupational groups. Third, the online data collection method is
a limitation of this study, which could potentially lead to over-
reporting lower WTP for booster dose of COVID-19 vaccine.
Fourth, our estimates were explored at only one time point and
could not reflect long-term exposure to various factors. Further
epidemiological and longitudinal investigations are essential not
only to extrapolate findings to other regions of China but also to
better understand the causal relationship between factors and
WTP of booster doses of COVID-19 vaccines. Fifth, there are
many types of COVID-19 vaccines in China and people were
randomly vaccinated one type. It is difficult to control the
impact of different vaccines in this study, so we could not
estimate the WTP for different vaccines. Finally, we did not
exact understand whether HCWs would accept a booster dose—
only whether they would pay for a booster dose, that is, we did
not determine how many subjects wanted a COVID-19 booster

but also wanted the government (or hospital) to pay for the
booster dose. Since 97% of the HCWs were vaccinated with
a primary series, presumably a high proportion will want
a booster dose, too. A proportion (probably a large proportion)
of HCWs who were unwilling to pay for a booster would be
willing to receive a booster dose if they did not need to pay.

Conclusions

This study found that about half of health-care workers were
willing to pay for booster dose of inactivated SARS-CoV-2 vac-
cines in Taizhou, China, and most of them are willing to pay less
than 100 CHY. Health-care workers” willingness to pay for boos-
ter dose of COVID-19 vaccines were related to sex, education
level, whether they had adverse effect to COVID-19 vaccines. To
improve the WTP for booster dose of COVID-19 vaccines, the
publicity and education of the benefits of vaccination should be
strengthened among men and those with low education levels.
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