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ABSTRACT
Vaccinated or not? This is an attitude survey for ‘approach-avoidance conflict’ under uncertainty. 
Therefore, measuring people’s attitude toward COVID-19 vaccination is relatively distinctive from an 
attitude over a general conflict. An online survey of 3123 respondents from 30 provincial-level regions 
— out of 31 — on the Chinese mainland was conducted from January 22 to 27, 2021 to measure their 
willingness to be vaccinated. We found that over half of the respondents chose the options ‘not to be 
vaccinated now’ and ‘wait and see before making a vaccination decision,’ thereby indicating that people’s 
willingness to be vaccinated is not as optimistic as anticipated in the early stage of vaccination in China. 
Hence, investigators should carefully select the measuring method to assess the ‘true’ levels of willingness 
to accept COVID-19 vaccines. Lastly, the relevant departments should fully predict obstacles to achieve 
immunity coverage and prepare for the ‘vaccine hesitancy’ of people in need.
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1. Introduction
COVID-19 has produced catastrophic consequences, although 
the largest and most rapid global arrangement of vaccines is 
currently under way.1 Presently, people around the world have 
to face a difficult choice: to be vaccinated or not? This situation is 
an ‘approach-avoidance conflict’ under uncertainty. Given that 
the major concerns include vaccine safety and effectiveness,2 the 
gains (e.g. vaccine efficiency) we obtained and losses (unsafety of 
vaccines) we avoided are uncertain in reality.

Previous research has established that people are generally 
uncertainty averse.3 Uncertainty averse agents prefer betting on 
events with known probability compared with betting on those 
with unknown probability.4 The new problem imposed by uncer-
tainty is that uncertain gains (e.g. vaccine efficiency) will be less 
attractive, whilst uncertain losses (unsafety of the vaccine) will be 
more repulsive, thereby making people more hesitant to make 
a decision and tend to wait and see before making such a decision. 
Consequently, numerous individuals during the 2009 H1N1 pan-
demic did not seek vaccination immediately but decided to ‘wait 
and see’ until further information was available on vaccination 
costs.5 The tendency of people to delay accepting or refusing 
vaccines despite the availability of vaccination services is a global 
phenomenon called vaccine hesitancy.6 The World Health 
Organization (WHO) identified vaccine hesitancy as one of the 
top 10 global health threats in 2019 (https://www.who.int/news- 
room/spotlight/ ten-threats-to-global-health-in-2019). Therefore, 
we conjecture that measuring people’s willingness to be vaccinated 
has its particularity. If we simply adopt the conventional attitude 
survey method, then we will be unable to measure people’s real 
willingness to be vaccinated.

A study recently published in Nature Medicine has 
reported the acceptance of COVID-19 vaccination amongst 
13,426 people in 19 countries. The result shows that 71.5% of 
the respondents reported that they would be very or some-
what likely to take a COVID-19 vaccine. Differences in accep-
tance rates ranged from nearly 90% (i.e. China) to under 55% 
(i.e. Russia).7

Nevertheless, further analysis of the report reveals that the 
findings are questionable.

Firstly, the aforementioned study’s conclusion is derived by 
presenting the following premise: ‘If a COVID-19 vaccine is 
proven safe and effective and is available to me, I will take it.’7 

Note that the safety and efficiency of any COVID-19 vaccine on 
the market remains in an uncertain state; hence, even the 
reported clinical data (probability/frequency) on safety and 
efficiency have a ‘changeability’ feature that may play a major 
role in preparing for uncertainty.8,9

Secondly, only residents’ acceptance of a ‘safe and effective’ 
vaccine was measured. The likelihood that people may hesitate 
or wait and see before making a decision was overlooked 
intentionally or unintentionally. Note that research on beha-
vioral decision-making has shown that many seemingly insig-
nificant choices architectures that force the reversal of choice 
results. Examples include the positive–negative framework for 
the description of results,10 acceptance–rejection response 
mode11 and default–optional option setting.12 Li et al (2020) 
revealed that the addition of a third option (Not decided yet) 
can narrow the proportion difference of two options of a binary 
choice (e.g., remain a member of the European Union or leave 
the European Union) and even shift the majority vote.13
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Thus, the purpose of this survey, which was conducted 
in a random sampling from the population of China, is 
twofold. The first objective is to extend the work of 
Lazarus et al. (2021) by assessing the acceptance rate 
under a condition that the premise of ‘a COVID-19 vac-
cine is proven safe and effective and is available’ is NOT 
provided. Then, the second goal is to improve the mea-
surement of COVID-19 vaccination intention by adding 
a third option of ‘wait and see.’ We are optimistic that the 
improvement can comprehensively and accurately measure 
respondents’ attitude toward COVID-19 vaccination.

2. Method

An online survey of 3123 respondents from 30 provincial-level 
regions — out of 31 — on the Chinese mainland was con-
ducted from January 22 to 27, 2021, to measure their will-
ingness to be vaccinated by using the sample service of 
WenJuanXing (www.sojump.com), an online crowdsourcing 
platform in China. The sampling across 30 provincial-level 
regions — out of 31 — on the Chinese mainland was deter-
mined and carried out by WenJuanXing with a task require-
ment of a roughly even area/gender balance and a distinctive 
age distribution (people who are 18–60 could be eligible for 
vaccination in China).

2.1. Measuring vaccination acceptability

Firstly, to make our results comparable to those of Lazarus 
et al. (2021), we chose the precise same measurement scale they 
used in their global survey of potential acceptance of a COVID- 
19 vaccine. The item and instruction to measure vaccination 
acceptability are as follows.

Currently, a coronavirus vaccine (COVID-19 vaccine) is 
available in your area, please indicate your level of agreement 
with the following statements: ‘Completely agree, Somewhat 
agree, Neutral/No opinion, Somewhat disagree, Completely 
disagree.’

Secondly, considering that some clinical studies already 
provided some efficacy/effectiveness results at the time our 
survey was conducted, we used a between-participant experi-
mental design. In this design, each participant was asked to rate 
the ‘willingness to get vaccinated’ and ‘willingness to wait and 
see,’ given (a) that knowing COVID-19 vaccine has side effects, 
(b) that knowing COVID-19 vaccine has no side effects and (c) 
that they did not know whether COVID-19 vaccine has side 
effects or not.14 Each participant was assigned to one of the 
three conditions1 only. We administered three versions of the 
questionnaire to the respondents, and these versions differed 
only in the phrases inside the parentheses. The rating task and 
instruction to rate are as follows:

Imagine that you (know that COVID-19 vaccine has side 
effects/know that COVID-19 vaccine has no side effects/do 
not know whether COVID-19 vaccine has side effects or 
not), please indicate your decision by dragging to the slide- 
bar or directly entering a number in the text box to rate your 
‘willingness to get vaccinated’ and ‘willingness to wait and 
see’ separately (0 for very reluctant to and 100 for very 
willing to).

2.2. Measuring vaccine hesitancy

Apart from the preceding measuring of vaccination acceptabil-
ity, we added the measurement of vaccine hesitancy, which was 
inspired by the study of approach-avoidance conflict and the 
third option.13

Items to measure vaccine hesitancy are shown as follows.
Item 1: Please indicate when you think you can decide 

whether or not to get vaccinated by dragging to slide bar on 
a 6-point scale, ranging from completely sure to make 
a decision now (1) to completely sure to make a decision 
after wait-and-see (6).

Item 2:Please indicate your present decision by ticking one 
of the following three options:

● get vaccinated now
● not get vaccinated
● wait and see

2.3. Querying reasons for hesitancy

To query the reasons why the respondents choose to wait and 
see (hesitancy), they were asked to respond to the following 
instruction: ‘Now you have chosen to wait and see, please write 
down in the box that you will make a decision until when/ 
under what circumstances.’

The wording was recorded and counted. The word fre-
quency of all answers were to be analyzed to determine the 
main factors that caused people to choose the ‘wait and see’ 
(hesitancy) option.

3. Result

We conducted a random sampling online survey of 3123 
respondents from 30 provincial-level regions — out of 31 — 
on the Chinese mainland from January 22 to 27, 2021. The 
sample sizes were estimated using G*Power,15 which assumed 
a medium effect size of 0.25 (characteristic of most social- 
psychological findings). Our design could achieve 95% power 
with 400 participants. Table 1 shows the demographic char-
acteristics of the respondents.

3.1. Vaccination acceptability

3.1.1. Under the condition of not mentioning that COVID-19 
vaccine is safe and effective
Under the condition of not mentioning that vaccines are safe 
and effective (i.e., a COVID-19 vaccine is available in your 
area), we found that 75.4% [completely agree (43.9%) + some-
what agree (31.5%)] of respondents in China would take 
a COVID-19 vaccine, 12.2% would take a neutral/no opinion, 
12,4% [somewhat disagree (9.2%) + completely disagree 
(3.2%)] would not take a COVID-19 vaccine (Figure 1) 
using the same measuring as that used by Lazarus et al. 
(2021). Such a percentage is apparently lower than that (i.e. 
88.6%) surveyed by Lazarus et al. (2021) under the condition 
of ‘a COVID-19 vaccine is proven safe and effective and is 
available.’
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3.1.2. Under conditions of know that COVID-19 vaccine has 
side effect/know that COVID-19 vaccine has no side effect/do 
not know whether COVID-19 vaccine has side effect or not
Figure 2 shows our participants’ vaccination acceptability.

A one-way MANCOVA revealed significant differences in the 
mean ratings of ‘willingness to get vaccinated’ across the three 
decision situations (F (2, 3122) = 294.36, p < .001, partial η2 = .159) 
after statistically controlling for gender, age, education level, 
income level, health level and participants’ concern level of their 
own health. Respondents’ mean rating of ‘willingness to get vacci-
nated’ under the condition of ‘do not know whether COVID-19 
vaccine has side effect or not’ (M = 57.68) was less than that under 
the condition of ‘know that COVID-19 vaccine has no side effect’ 
(M = 75.89) but greater than that under the condition of ‘know 
that COVID-19 vaccine has side effect’ (M = 48.07).

Differences in the mean ratings of ‘willingness to wait and see’ 
across the three decision situations are also significant (F (2, 
3122) = 146.71, p < .001, partial η2 = .087) after statistically 
controlling for gender, age, education level, income level, health 
level and concern level of their own health. Respondents’ mean 
rating of ‘willingness to wait and see’ under the condition of ‘do 
not know whether COVID-19 vaccine has side effect or not’ 
(M = 63.26) was less than that under the condition of ‘know that 
COVID-19 vaccine has side effect’ (M = 46.19) but greater than 
that under the condition of ‘know that COVID-19 vaccine has no 
side effect’ (M = 67.36).

The results are as follows: (1) under condition of knowing that 
COVID-19 vaccine has no side effect, respondents’ mean ratings 
of ‘willingness to get vaccinated’ was the highest, whilst their mean 
ratings of ‘willingness to wait and see’ was the lowest; (2) under the 
condition of knowing that COVID-19 vaccine has side effect, 
respondents’ mean ratings of ‘willingness to get vaccinated’ was 
the lowest, whilst their mean ratings of ‘willingness to wait and see’ 
was the highest and (3) under the condition of not knowing 
whether COVID-19 vaccine has side effect or not, respondents’ 
mean ratings of ‘willingness to get vaccinated’ and their mean 
ratings of ‘willingness to wait and see’ fell between the mean ratings 
of the other two conditions. The resultant findings do not demon-
strate a ‘disjunction effect’ that violates Savage’s sure-thing 
principle.15–17

By contrast, the degree of vaccination acceptability was in 
a descending order of under condition of mentioning that 
COVID-19 vaccine is safe and effective (88.6% No. of respondents, 
Lazarus et al., 2021) > under condition of that the safety and 
efficiency of the vaccine is unknown (not provided) (75.4% No. of 

respondents) ≈ under condition of knowing COVID-19 vaccine has 
no side effect (75.89 mean rating) > under condition of not knowing 
whether that COVID-19 vaccine has side effect or not (57.68 mean 

rating) > under condition of knowing COVID-19 vaccine has side 
effect (48.07 mean rating).

3.2. Vaccine hesitancy

The frequency of evaluating results on a 6-point scale for Item 1 is 
shown in Figure 3 (Item 1: you will make a decision until when/ 
under what circumstances). Note that the number of respondents 
who chose ‘wait and see’ (505 + 961 + 415 = 1881) was larger than 
those who chose ‘make a decision now’ (487 + 491 + 264 = 1242).

Table 1. Characteristics of survey respondents (n = 3123).

Characteristic n (%)

Gender
Male 1707 (54.7)
Female 1416 (45.3)

Age group in years
18–24 781 (25.0)
25–34 1454 (46.6)
35–44 628 (20.1)
45+ 260 (8.3)

Education level
Less than primary school 4 (0.1)
Junior high school 27 (0.9)
High school 177 (5.7)
Some college 467 (15.0)
Bachelor’s degree 2198 (70.4)
Postgraduate degree 250 (8.0)

Income level
Well below average 58 (1.9)
Below average 479 (15.3)
Average 1940 (62.1)
Above average 629 (20.1)
Well above average 17 (0.5)

Health level
Poor 10 (0.3)
Somewhat poor 90 (2.9)
General 1017 (32.6)
Somewhat good 1581 (50.6)
Good 425(13.6)

Participants’ concern level about their own health
Completely unconcerned 9 (0.3)
Somewhat unconcerned 82 (2.6)
Neutral 575 (18.4)
Somewhat concerned 1802 (57.7)
Completely concerned 655 (21.0)

Figure 1. COVID-19 vaccination acceptability in China under the condition of the safety and efficiency of the vaccine is unknown (not provided). According to Lazarus 
et al.’s (2021) definition, ‘completely agree’ + ‘somewhat agree’ = responded positively; Neutral/No opinion = Neutral/No opinion; ‘somewhat disagree’ + ‘completely 
disagree’ = responded negatively.

HUMAN VACCINES & IMMUNOTHERAPEUTICS e1967038-3



When respondents were asked to choose amongst 
‘get vaccinated now,’ ‘not get vaccinated’ and ‘wait and 
see,’ we found that the percentage of respondents who 
chose ‘get vaccinated now,’ ‘not get vaccinated’ and ‘wait 
and see’ are 44.6%, 18.2% and 37.2%, respectively 
(Figure 4).

3.3. Reasons for hesitancy by querying

What respondents wrote for ‘you will make a decision until 
when/under what circumstances’ were recorded and counted 
by using word-frequency analysis. The results are shown in 
Figure 5.

The results showed that for those who chose ‘wait and see,’ 
what they filled in the blank for ‘you will make a decision until 
when/under what circumstances’ is mainly on ‘side effect’ 
(under what circumstances) and ‘half a year’ (when). Vaccine 
safety is the primary consideration of those who chose the ‘wait 
and see’ option. That is, respondents would like to wait and see 
until the information they collected is moved from ‘uncer-
tainty’ to ‘certainty’ before making a vaccination decision.

4. Discussion

Vaccination is a cost-effective strategy for reducing morbidity and 
mortality from numerous infectious diseases,18 and countries 
currently have the tools to end these diseases based on the largest 

Figure 2. Mean ratings of the respondents’ ‘willingness to get vaccinated’ and ‘willingness to wait and see’ in conditions of know that COVID-19 vaccine has side effect/ 
know that COVID-19 vaccine has no side effect/do not know whether COVID-19 vaccine has side effect or not (0 for very reluctant to and 100 for very willing to). Left bar 
represents ‘willingness to get vaccinated,’ whilst the right bar represents ‘willingness to wait and see.’

Figure 3. The frequency of evaluating results on a 6-point scale ranging from completely sure to make a decision now (1) to completely sure to make a decision after 
wait-and-see (6). Numbers above the bars represent the number of respondents in each scale who responded to the item ‘Please indicate when you think you can 
decide whether or not to get vaccinated.’

Figure 4. Percentage of respondents who chose ‘get vaccinated now,’ ‘not get vaccinated’ or ‘wait and see.’
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and most rapid global deployment of vaccines.1 Different from 
the clinical development of the majority of the known epidemic 
vaccines, the clinical development of COVID-19 vaccine has the 
characteristic of ‘rushing to meet the challenge’ (i.e. rushing to 
meet the challenge when new variants emerge), and the safety and 
efficiency of the vaccine have yet to be confirmed.

The aforementioned uncertainty makes the worldwide ‘vaccine 
hesitancy’ considerably challenging. Vaccine hesitancy is defined 
as a ‘delay in acceptance or refusal of vaccination despite avail-
ability of vaccination services’ by the WHO Strategic Advisory 
Group of Experts on Immunization.19 Therefore, identifying and 
addressing vaccine acceptance,20 vaccine hesitance and 
resistance21 to a vaccine for COVID-19 is a potentially important 
step to ensure the rapid and requisite uptake of an eventual 
vaccine.22

Notably, in China, the government’s policy plays an important 
role in the prevention and control of an epidemic, but vaccine 
hesitation is still prevalent. Although China provided free vaccines 
to residents who were divided into ‘necessary to be vaccinated’ and 
‘unnecessary to be vaccinated’ groups, vaccination is voluntary 
rather than compulsory. China encourages voluntary COVID-19 
vaccinations and works to ensure that all people eligible for vacci-
nation have access to it.23 Thus, when people are offered the 
opportunity to be vaccinated, ‘get vaccinated,’ ‘not get vaccinated’ 
and ‘wait and see’ are their real-life options.

Our survey revealed that the method of measuring attitude 
matters to the levels of willingness to take the COVID-19 vac-
cine. The resulting measures were relatively optimistic when 
measuring under the condition that vaccine is safe and effective. 
If considering additional realistic conditions (e.g. not mention-
ing that vaccine is safe and effective or, mentioning its side 
effect), then the resulting measures are not that optimistic. If 
measuring vaccine hesitancy was added, the levels of willingness 
to take the COVID-19 vaccine will turn out to be pessimistic. 
That is, less than half of the respondents will get vaccinated now. 
Overall, our findings suggested that current levels of willingness 
to take the COVID-19 vaccine in China are not optimistic to 
meet the requirements for community immunity.

Therefore, researchers should carefully select the measuring 
method to investigate the ‘true’ levels of willingness to take the 
COVID-19 vaccine. Moreover, the relevant departments should 
fully predict obstacles to achieve immunity coverage and prepare 
for the ‘vaccine hesitancy’ of the people in need. Thus, a targeted 
public health publicity can be carried out on this basis.

Our study has a significant number of limitations. The first 
limitation concerns the representativeness of the sample. We 
assumed that each respondent was independent and a repre-
sentative sample from the general population. The second lim-
itation is that, as part of a larger online survey, the respondents 
may not have devoted sufficient attention to the task. The third 
limitation is that it should be noted that all public surveys of 
the type reported here are snapshots taken at a point in time. 
This particular survey was conducted in the context of a highly 
dynamic and changing landscape, with daily variations in 
perceived disease threat and the COVID-19 vaccine develop-
ment itself. As a cross-sectional study, this research was unable 
to assess the relationship between vaccine hesitancy and actual 
vaccination uptake, but plans to collect this information in 
future studies.

Note

1 The three conditions described in Savage’s sure-thing principle 
(Savage, 1954). This principle states that if event E is known to 
occur, the decision maker will take action A. Knowing that event 
E will not occur, the decision maker will take action A. Accordingly, 
the decision maker will take action A without knowing whether event 
E will occur or not. That is, their preference of a over b is independent 
of their state of knowledge of x (see also Wang, Li, & Fang, 2011; Li, 
Jiang, Dunn, & Wang, 2012).
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