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ABSTRACT
This study investigated the willingness of Qingdao residents to receive COVID-19 vaccination in 2020 and 
any factors that might influence them. All data were collected by telephone questionnaires and were 
utilized for analyzing the potential factors of willingness to be vaccinated through descriptive analysis and 
logistic regression analysis. Of the 2,802 respondents, 2,284 (81.5%) said they would agree to receive the 
vaccine against COVID-19. People who earned high incomes, who carefully followed media news on 
COVID-19 vaccine, who looked forward to successful vaccine research, and who closely followed vaccine 
protective efficacy expressed more interest in being vaccinated than other people did. In addition, people 
who paid attention to protective efficacy of vaccine, vaccine price, and expert opinion were more likely to 
accept COVID-19 vaccination than people who focused on vaccine safety. When vaccine price was ≥201 
RMB, people were less likely to accept vaccination than ≤200 RMB. 1,842 respondents (65.7%) wished that 
government could provide COVID-19 vaccination for free. This study suggests that the government 
should increase vaccination compliance by strengthening publicity efforts and decreasing vaccine price.
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Introduction

In late December 2019, a series of unexplained pneumonia 
cases were reported in Wuhan, Hubei Province, China.1 

Previous studies have suggested that this type of disease is 
caused by an unknown beta-coronavirus, which is a type of 
coronavirus with a genome highly identical to that of the bat 
coronavirus; patients affected by the disease exhibited clinical 
symptoms including fever, cough, and fatigue and had radi-
ological findings of viral pneumonia.1-4 In January 2020, 
Chinese scientists successfully obtained the complete genome 
sequences of this virus and notified the World Health 
Organization (WHO).5 WHO officially named this disease 
Corona Virus Disease 2019 (COVID-19). COVID-19 has 
rapidly spread around the world since late February, with 
more than 200 countries and regions affected by localized 
outbreaks of severe infection. Almost 20millions people have 
been infected and more than half a million have died.6

At present, no specific antiviral drug exists for COVID-19, 
and the protective efficacy of the drugs used in the treatment of 
patients still require further evaluation clinically.7 However, 
vaccination should be the one of the most effective measures 
to protect the susceptible population.8 Therefore, scientists are 
actively developing a COVID-19 vaccine to contain the out-
breaks as soon as possible.

No study has addressed the willingness of people to receive 
COVID-19 vaccination until now. In addition, many Chinese 
people actively choose to not undergo vaccination at their 
expense. Ma et al.9 reported that only 18.16% of participants 

received the seasonal influenza vaccine in South China in the 
last 3 years. According to the vaccination information system, 
9.3 million residents underwent approximately 0.8 million 
doses of vaccines at their expense every year in Qingdao. In 
2019, the rate of vaccination for the seasonal influenza vaccine 
in Qingdao was 1.42%. Thus, this study investigated Qingdao 
residents’ willingness to undergo COVID-19 vaccination and 
the influencing factors to provide scientific evidence to inform 
future immunization strategies.

Materials and methods

Study design and sampling method

This cross-sectional survey used a sample size formula, accord-
ing to which the minimum required sample size was 2642 
respondents when the following conditions were met: (1) the 
allowable error was 2%, (2) the confidence coefficient was 95%, 
(3) the nonresponse rate was 10%, and (4) the acceptance rate 
of a COVID-19 vaccine was 50%. No study has investigated the 
willingness to receive COVID-19 vaccination. Therefore, we 
assumed that 50% of the residents accepted COVID-19 vacci-
nation for calculating the minimum sample.

In this survey, a multistage stratified sampling method was 
used. We divided 10 districts into three layers according to 
different levels of economic development. Two districts were 
chosen from each layer at random. Five streets were selected 
from each district, and from each street, 95 residents aged 
20–49 years were investigated randomly. This sampling 
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method is simple and quick; in particular, it can avoid errors 
caused by the inclusion of different districts.

We contacted potential participants by telephone, and they 
completed the survey through the telephone to protect all 
investigators’ and respondents’ health during the COVID-19 
outbreak. The questionnaire included 13 single-choice ques-
tions. The Ethics Committee of Qingdao Center for Disease 
Control and Prevention approved our study. All volunteering 
respondents were informed of the purpose of the study. A total 
of 2850 people were investigated from March 15 to March 28, 
2020. Forty-eight people refused to participate in this study, 
and a total of 2802 qualified questionnaires were finally 
obtained.

Study variables

A selective questionnaire was used to investigate the socio-
demographic characteristics of the residents, with 13 questions 
on COVID-19 vaccination involving attitude and the type of 
the vaccine most desired to be made available for free. The 
questionnaire collected three types of data:

(1) Basic sociodemographic information such as gender, 
household registration, age, education, average monthly 
income, and occupation.

(2) Attitudes toward receiving COVID-19 vaccination, 
degree of carefully following news on the COVID-19 
vaccine, degree of urgency of the need for the vaccine, 
and acceptable price range. A fixed-choice (yes/no) 
question “Once the COVID-19 vaccine will be available, 
are you willing to receive it?” was used to judge the 
respondents’ willingness to receive COVID-19 
vaccination.

(3) The type of vaccine most desired to be made available 
for free. This part was assessed from two aspects: before 
and after the COVID-19 vaccine is available in the 
market.

Quality control

Before we started our investigation, we embarked on a pilot 
project wherein we randomly chose three districts as our sam-
ple to rectify any potential errors. After that, we added the 
option of “Housework and unemployment” to “Occupation.” 
All investigators were trained in using standardized investiga-
tion methods to ensure the quality of the investigation. The 
entire investigative process was verified by special quality con-
trol personnel and included checking missing values and out-
liers of the questionnaire. Parallel double input of data was 
performed for ensuring the accuracy of data entry.

Statistical analysis

Descriptive analysis was used to describe the following: respon-
dents’ sociodemographic characteristics, willingness to 
undergo vaccination, attitude toward the COVID-19 vaccine, 
and factors influencing residents’ willingness to receive 
COVID-19 vaccination. Univariate binary logistic regression 
was used to analyze all the potential factors related to 

willingness for receiving COVID-19 vaccination and to iden-
tify statistically significant variables. Then, multivariate binary 
logistic regression was used to further analyze the statistically 
significant variables. The adjusted odds ratio (aOR) was used to 
report the results for establishing a stable model. SPSS18.0 
software was used to perform all statistical analyses; statistical 
significance was set at P < .05.

Results

Sociodemographic characteristics of participants and 
correlation with their willingness to undergo vaccination

Of 2802 respondents, 2280 (81.37%) were women, 1701 
(60.71%) were 30–39 years old, and 2204 (78.66%) were local 
registered residents. Forty-eight people refused to take part in 
this study (men: 13; women: 35). None of the questionnaires 
had missing values or outliers after being verified by quality 
control personnel. Most participants had completed 
a bachelor’s degree (1557 [55.57%]). According to the statisti-
cal yearbook issued by Qingdao Municipal Statistical Bureau in 
2018, the average monthly wage of an employed person was 
approximately 5683 RMB (average hourly wage was approxi-
mately 32 RMB).10 The monthly incomes of 1233 (44.00%) and 
857 (30.59%) respondents were 2000–4999 RMB and 
5000–9999 RMB, respectively. The majority of participants 
were enterprise business personnel (631 [22.52%]) and indivi-
dual employees (436 [15.56%]).

In univariate binary logistic analyses, the willingness for 
undergoing COVID-19 vaccination was the dependent vari-
able, and the characteristics of different populations were inde-
pendent variables. The variables gender, household 
registration, age, and occupation had no effect on the will-
ingness to receive vaccination, whereas education and average 
monthly income affected the willingness, as shown in Table 1. 
Respondents with a bachelor’s degree (unadjusted OR = 1.48, 
95% CI: 1.12–1.95) were more likely to accept vaccination than 
those with an education of up to junior high school or less. 
Respondents with a high monthly income were more likely to 
receive vaccination than those with low monthly income 
(unadjusted OR = 1.33, 95% CI: 1.04–1.71; unadjusted 
OR = 1.60, 95% CI: 1.22–2.10; unadjusted OR = 1.93, 95% 
CI: 1.22–3.06).

Attitudes of participants toward COVID-19 vaccination 
and correlation with their willingness to undergo 
vaccination

According to the survey, 2284 people (81.51%) were willing to 
be vaccinated if the COVID-19 vaccine would be available. 
Moreover, 2692 people (96.07%) carefully followed news on 
the COVID-19 vaccine, and 2653 people (94.68%) were look-
ing forward to successful vaccine research. The vaccine’s safety 
was the most concerning aspect of the vaccine among respon-
dents, with a total of 967 people (34.51%). The second focus 
was the protective efficacy of the vaccine, with a total of 687 
people (24.52%). Regarding the price range of the COVID-19 
vaccine, 2334 people (83.30%) replied that ≤200 RMB was 
more acceptable than other prices.
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Then, in univariate binary logistic regression analyses, the 
attitudes of participants toward COVID-19 were considered an 
independent variable. Table 2 shows that people who carefully 
followed news on the COVID-19 vaccine (unadjusted OR = 2.76, 
95% CI: 1.85–4.11) and looked forward to successful vaccine 
research (unadjusted OR = 4.91, 95% CI: 3.51–6.88) were more 
likely to receive COVID-19 vaccination compared with those 
who did not. In addition, people who focused on the vaccine’s 
protective efficacy (unadjusted OR = 15.19, 95% CI: 0.36–22.26), 
vaccine price (unadjusted OR = 13.13, 95% CI: 7.93–21.74), 
expert opinions (unadjusted OR = 10.35, 95% CI: 6.53–16.41), 
and other concerns (unadjusted OR = 7.19, 95% CI: 5.16–10.02) 
were more likely to be vaccinated than those who were con-
cerned about vaccine safety. The survey also revealed that 

compared with a vaccine cost of ≤200 RMB, respondents were 
less willing to be vaccinated when the price was 201–399 RMB 
(unadjusted OR = 0.49, 95% CI: 0.39–0.62) or ≥400 RMB 
(unadjusted OR = 0.45, 95% CI: 0.30–0.68).

Multivariate binary logistic regression analysis

Statistically significant variables were chosen based on the 
results of univariate binary logistic regression analyses. They 
were then analyzed using multivariate binary logistic regres-
sion analyses. Table 3 shows that people with monthly incomes 
of 2000–4999 RMB (aOR = 1.44, 95% CI: 1.08–1.93), 
5000–9999 RMB (aOR = 1.83, 95% CI = 1.31–2.55), and 
≥10,000 RMB (aOR = 2.82, 95% CI = 1.61–4.95) were more 

Table 1. Sociodemographic characteristics of participants and correlation with their willingness to accept vaccination.

Variable Total N(%)
Willing to be vaccinated (%) 

N = 2,284
Unwilling to vaccinate (%) 

N = 518 Unadjusted OR 95%CI P

Gender
Male 522 (18.63) 438 (19.18) 84 (16.22) 1.00
Female 2,280 (81.37) 1,846 (80.82) 434 (83.78) 0.86 0.63–1.05 0.1186

Household registration
Local 2,204 (78.66) 1,793 (78.50) 411 (79.34) 1.00
Field 598 (21.34) 491 (21.50) 107 (20.66) 1.05 0.83–1.33 0.6732

Age
20～29 909 (32.44) 737 (32.27) 172 (33.20) 1.00
30～39 1,701 (60.71) 1,389 (60.81) 312 (60.23) 1.04 0.85–1.28 0.7166
40～49 192 (6.85) 158 (6.92) 34 (6.56) 1.09 0.72–1.63 0.6953

Education level
Junior high school and below 361 (12.88) 278 (12.17) 83 (16.02) 1.00
High school 710 (25.34) 573 (25.09) 137 (26.45) 1.25 0.92–1.70 0.1575
Bachelor degree 1,557 (55.57) 1,295 (56.70) 262 (50.58) 1.48 1.12–1.95 0.0062
Master’s degree or above 174 (6.21) 138 (6.04) 36 (6.95) 1.14 0.74–1.78 0.5488

Average monthly income
<2,000 RMB 523 (18.67) 400 (17.51%) 123 (23.75) 1.00
2,000～4,999 RMB 1,233 (44.00) 1,002 (43.87) 231 (44.59) 1.33 1.04–1.71 0.0226
5,000～9,999 RMB 857 (30.59) 719 (31.48) 138 (26.64) 1.60 1.22–2.10 0.0007
≥10,000 RMB 189 (6.75) 163 (7.14) 26 (5.02) 1.93 1.22–3.06 0.0052

Occupation
Medical staff 234 (8.35) 194 (8.49) 40 (7.72) 1.00
Civil servant 192 (6.85) 162 (7.09) 30 (5.79) 1.11 0.66–1.897 0.6840
Enterprise business personnel 631 (22.52) 507 (22.20) 124 (23.94) 0.84 0.57–1.25 0.3944
Individual employment 436 (15.56) 360 (15.76) 76 (14.67) 0.98 0.64–1.49 0.9124
Agricultural laborers 109 (3.89) 91 (3.98) 18 (3.47) 1.04 0.57–1.92 0.8938
Housework and unemployment. 405 (14.45) 310 (13.57) 95 (18.34) 0.67 0.45–1.02 0.0586
Other 795 (28.37) 660 (28.90) 135 (26.06) 1.01 0.68–1.49 0.9678

n (%), number (percentage) of participants who were willing or un willing to be vaccinated in each category; the unit of measurement for age is years; unadjusted OR, 
unadjusted odds ratio; 95% CI, 95% confidence interval; local household registration = people who are born in Qingdao and are living in Qingdao; field household 
registration = people who are not born in Qingdao but are living in Qingdao

Table 2. Attitudes of participants toward COVID-19 vaccine and correlation with their willingness to accept vaccination.

Research content Classification Total N(%)

Willing to be vacci-
nated (%) 
N = 2,284

Unwilling to be vacci-
nated (%) 
N = 518

Unadjusted 
OR 95%CI P

Whether pay attention to the 
progress of vaccines

No 110 (3.93) 69 (3.02) 41 (7.92) 1.00
Yes 2,692 (96.07) 2,215 (96.98) 477 (92.08) 2.76 1.85–4.11 0.0000

Degree of urgency of need for 
vaccine

Not urgent 149 (5.32) 75 (3.42) 74 (14.29) 1.00
Urgent 2,653 (94.68) 2,209 (96.72) 444 (85.71) 4.91 3.51–6.88 0.0000

The most concerned aspect Vaccine safety 967 (34.51) 563 (24.65) 404 (77.99) 1.00
Protective efficacy of 

vaccine
687 (24.52) 656 (28.72) 31 (5.98) 15.19 0.36–22.26 0.0000

Vaccine price 328 (11.71) 311 (13.62) 17 (3.28) 13.13 7.93–21.74 0.0000
Expert opinion 324 (11.56) 303 (13.27) 21 (4.05) 10.35 6.53–16.41 0.0000
Other aspects 496 (17.70) 451 (19.75) 45 (8.69) 7.19 5.16–10.02 0.0000

Acceptable vaccine price (RMB). ≤ 200 2,334 (83.30) 1,879 (82.27) 455 (87.84) 1.00
201～399. 370 (13.20) 320 (14.01) 50 (9.65) 0.49 0.39–0.62 0.0000
≥ 400 98 (3.50) 85 (3.72) 13 (2.51) 0.45 0.30–0.68 0.0001

n (%), number (percentage) of participants who were willing or un willing to be vaccinated in each category; unadjusted OR, unadjusted odds ratio; 95% CI, 95% 
confidence interval
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willing to be vaccinated against the novel coronavirus than 
those with a monthly income of <2000 RMB. It also revealed 
that people who carefully followed news on the COVID-19 
vaccine (aOR = 2.33, 95% CI: 1.43–3.79) and who looked 
forward to successful vaccine research (aOR = 4.97, 95% CI: 
3.28–7.53) were more likely to undergo vaccination than those 
who did not. In addition, people who paid attention to the 
vaccine’s protective efficacy (aOR = 15.04, 95% CI: 10.18–-
22.23), vaccine price (aOR = 13.78, 95% CI: 8.19–23.18), expert 
opinion (aOR = 10.29, 95% CI: 6.42–16.48), and other con-
cerns (aOR = 6.90, 95% CI: 4.91–9.71) were more likely to 
accept COVID-19 vaccination than people who focused on the 
vaccine’s safety. People were less likely to accept vaccination 
when the vaccine price was 201–399 RMB (aOR = 0.49, 95% 
CI: 0.37–0.65) or ≥400 RMB (aOR = 0.47, 95% CI: 0.29–0.77) 
than when the price was ≤200 RMB.

The type of vaccine most desired to be made available for 
free after the outbreak of COVID-19

Table 4 shows that after the outbreak of COVID-19, the vac-
cines most desired to be made available for free among 835 
(29.80%) and 547 (19.52%) participants were the pneumococ-
cal and influenza vaccines, respectively. After the COVID-19 
vaccine will be available in the market, the vaccines most 
desired to be made available for free among 1842 (65.74%) 
and 266 (9.49%) participants were the COVID-19 and pneu-
mococcal vaccines, respectively.

Discussion

As an emerging infectious disease, COVID-19 is highly infec-
tive and demonstrates rapid transmission. COVID-19 has 
greatly impacted people’s attitudes and practices. A Chinese 
study performed during the rapid rise of the outbreak observed 

that the vast majority of the participants had not visited any 
crowded place (96.4%) and wore masks when going out 
(98.0%) a short time after the COVID-19 outbreak started.11 

In this study, 81.51% people were willing to receive COVID-19 
vaccination if they had no specific targeted treatment drugs, 
and if it was beneficial for establishing herd immunity. Steven 
et al.12 also indicated that for herd immunity to stop transmis-
sion, >82% of the population must be immune through either 
vaccination or prior infection. Once the vaccine is formally 
licensed, the government should increase its awareness for 
improving immunization rates through various publicity 
efforts.

Vaccine safety has been the most important focus among 
participants, especially in recent years, because China fre-
quently saw several scandals regarding vaccines that probably 
led to hesitancy among residents in undergoing 
vaccination.13,14 In 2019, WHO listed vaccine hesitancy as 
one of the top 10 threats to global health.15 Our survey also 
revealed that respondents concerned about vaccine safety 
showed low willingness to receive vaccination. Vaccine safety 
will still be the key factor affecting the willingness of the public 
to undergo vaccination after COVID-19 vaccines are available 
in the market. High immunization rates will be achieved only 
when people have sufficient confidence in vaccine safety.

In China, the government provides a few free vaccinations 
that people compulsorily receive, including hepatitis B vaccine; 
polio vaccine; diphtheria, pertussis, and tetanus vaccine; 
measles, mumps, and rubella vaccine; Japanese encephalitis 
vaccine; meningococcal vaccine; and hepatitis A vaccine. 
Conversely, self-paid vaccines are those that people receive 
voluntarily at their expense, including diphtheria, tetanus, per-
tussis, poliomyelitis, Haemophilus influenzae type B conjugate 
(600 RMB/dose), human papillomavirus (1000 RMB/dose), 
influenza (100 RMB/dose), pneumococcal (200 RMB/dose), 
and enterovirus 71 (200 RMB/dose) vaccines. This research 
showed that people with higher incomes preferred to receive 
vaccination, and the price that most people accepted was ≤200 
RMB, which was similar to the results of other articles.16-18 

Therefore, after a COVID-19 vaccine is licensed, the govern-
ment should either provide it for free or decrease its price. 

Table 3. Final model of factors associated with participants’ willingness to be 
vaccinated.

Parameter
Adjusted 

OR 95%CI P

Education level (junior high school and 
below)

1.00

High school 1.18 0.83–1.68 0.3558
Bachelor degree 1.23 0.88–1.72 0.2313
Master’s degree or above 0.71 0.40–1.24 0.2262

Average monthly income (2,000 RMB) 1.00
2,000～4,999 RMB 1.44 1.08–1.93 0.0134
5,000～9,999 RMB 1.83 1.31–2.55 0.0004
≥ 10,000 RMB 2.82 1.61–4.95 0.0003

Whether pay attention to the progress of 
vaccines (no)

1.00

Yes 2.33 1.43–3.79 0.0007
Degree of urgency of need for vaccine (not 

urgent).
1.00

Urgent. 4.97 3.28–7.53 0.0000
The most concerned aspect (vaccine safety) 1.00

Protective efficacy of vaccine 15.04 10.18–22.23 0.0000
Vaccine price 13.78 8.19–23.18 0.0000
Expert opinion 10.29 6.42–16.48 0.0000
Other aspects 6.90 4.91–9.71 0.0000

Acceptable vaccine price (≤ 200 RMB) 1.00
201～399 RMB. 0.49 0.37–0.65 0.0000
≥ 400 RMB. 0.47 0.29–0.77 0.0025

adjusted OR, adjusted odds ratio; 95% CI, 95% confidence interval

Table 4. The type of vaccine most desired to be made available for free among 
participants after the outbreak of COVID-19 in Qingdao, in March 2020.

Increasing variety

Before COVID-19 vac-
cine was put on the 

market

After COVID-19 vac-
cine will be put on the 

market

Amount
Constituent 

ratio (%) Amount
Constituent 

ratio (%)

Pneumococcal vaccine 835 29.80 266 9.49
Influenza vaccine 547 19.52 169 6.03
Human papillomavirus 

vaccine
300 10.71 113 4.03

Diphtheria tetanus pertussis 
poliomyelitis vaccine and 
Haemophilus influenzae 
type B vaccine

489 17.45 205 7.32

Enterovirus type EV71 vaccine 324 11.56 91 3.25
Other vaccines 198 7.07 63 2.25
No need to increase 109 3.89 53 1.89
COVID-19 Vaccine 1,842 65.74

amount, number of participants who preferred to choose as free-vaccine; con-
stituent ratio(%), percentage of participants who preferred to choose as free- 
vaccine
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These measures can reduce vaccine hesitancy caused by eco-
nomic reasons, improve vaccination compliance, and establish 
a high immune barrier in a short period.

Respondents who were concerned about the protective effi-
cacy of vaccine and those who paid attention to the vaccine 
price and expert opinion had the highest willingness to receive 
vaccination. This suggested that the majority of respondents 
looked forward to receiving COVID-19 vaccination as soon as 
possible; vaccine developers still tried to ensure that the vaccine 
has a high protective efficacy. Otherwise, it will considerably 
affect people’s willingness to receive vaccination. Expert opi-
nions also significantly influenced the public’s choice of vacci-
nation. Therefore, opinions given to the public must have 
sufficient scientific basis.

One of the critical clinical manifestations of COVID-19 was 
the varying degrees of consolidation of the lungs, most of which 
comprised bilateral ground-glass opacities of the subpleural 
lungs.19 It had aroused public concern about vaccines related to 
preventable lung diseases. This survey found that after the 
COVID-19 outbreak started, the two vaccines most desired to 
be made available for free were the pneumococcal and influenza 
vaccines. If COVID-19 vaccines were available in the market in 
the future, people most preferred the COVID-19 and pneumo-
coccal vaccines to be made available for free. However, relevant 
studies have shown that before the outbreak of COVID-19, the 
public preferred to receive vaccinations for varicella, hepatitis B, 
H. influenzae type B, and meningococcus.20,21 Therefore, the out-
break of COVID-19 has been observed to change the public’s 
willingness to receive vaccination.

Strengths and limitations

No study has thus far investigated the willingness of people to 
undergo COVID-19 vaccination. Therefore, this study has some 
original and advanced characteristics. In addition, it analyzed the 
potential factors influencing the willingness of people to receive 
COVID-19 vaccination and provided a basis for prospective 
immunization strategy. However, this survey only investigated 
the willingness to receive COVID-19 vaccination among people 
in Qingdao between the ages of 20 and 49 years. The reason we 
chose this age group was that the majority of the Chinese youth are 
dominated by their parents, who also influence their willingness, 
and old people may not understand the meaning of the question. 
Moreover, every family must register personal information in their 
neighborhood committee, including birth data, sex, and telephone 
number. Because women are mostly responsible for family affairs 
in China, the percentage of women registered in the neighborhood 
committee is high. Therefore, this study may inevitably demon-
strate possible selective bias in respondents, especially given the 
lack of data of other age groups and men. In this survey, 38.22% of 
participants had studied up to high school, junior high school, or 
below. They could not understand the questions on the question-
naire; therefore, it increased information bias. Age and sex were 
not stratified; this also increased confusion bias.

Conclusion

This study observed that people who earned high incomes 
carefully followed news on COVID-19 vaccine, looked forward 

to successful vaccine research, and closely followed vaccine 
protective efficacy showed more interest in undergoing vacci-
nation than other people. It also suggested that the government 
should increase vaccination compliance by strengthening pub-
licity efforts and decreasing the vaccine price after the COVID- 
19 vaccine is available in the market.
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