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ABSTRACT
Objective To investigate the COVID- 19 vaccination 
coverage rate and differences among various COVID- 19 
prevention primary healthcare (PHC) facilities in China 
and understand their attitudes towards COVID- 19 
vaccine. These findings are helpful to provide important 
suggestions to further improve national COVID- 19 
vaccination rate.
Design A nationwide cross- sectional online survey was 
designed and conducted among COVID- 19 prevention and 
control management teams at PHC facilities in mainland 
China. In the self- designed questionnaires, each subject 
was asked to evaluate on a 1–10 scale (10=extremely 
important/acceptable/influential) the COVID- 19 vaccination 
importance, acceptance and factors related to vaccine 
hesitancy.
Setting Subjects from 31 provinces and autonomous 
regions including minorities across mainland China were 
invited to complete the questionnaire between 22 February 
2021 and 2 March 2021.
Participants Were selected by multistage stratified 
sampling, 998 valid questionnaires (valid rate 99.11%) 
were collected. The respondents were divided into group 
A (≤5 respondents within each PHC facility, n1=718) and 
group B (>5 respondents within each PHC facility, n2=280).
Outcome measures Survey on vaccination rate 
and attitude towards COVID- 19 vaccine included the 
following: (1) if the subjects think the vaccination is 
important in containment of COVID- 19 pandemic (1–10 
scale, 10=extremely important), (2) if they would accept 
COVID- 19 vaccine (1–10 scale, 10=extremely acceptable) 
and (3) their opinions on 7 factors possibly related to 
vaccine hesitancy (1–10 scale, 10=extremely influential). 
All the items were designed based on the previous expert 
interviews.
Results Our results showed vaccination rate was 
greater in group A (85.93%) than in group B (66.43%) 
(p<0.001). Detailed analyses revealed that in group A, 
male members were twice as likely to get vaccinated 
as compared with female members (adjusted OR (aOR): 
2.07; 95% CI: 1.26 to 3.43, p=0.004). In group B, those 

who were at or under the median age had twice the 
odds of vaccination coverage compared with those who 
were over the median age (aOR: 2.29; 95% CI: 1.22 to 
4.33, p=0.010). In addition, those who were specialised 
in traditional Chinese medicine were less likely to get 
vaccinated against COVID- 19 compared with those who 
were specialised in general medicine, with the aOR: 0.10 
(95% CI: 0.01 to 0.83, p=0.033). By analysing the factors 
that influenced the vaccination attitudes among the 998 
respondents, we found no significant difference between 
the vaccinated and unvaccinated participants. However, 
further detailed analyses found that team members with 
undergraduate college education were less likely to score 
higher in COVID- 19 vaccination importance than those 
with technical secondary school education (aOR: 0.35; 
95% CI: 0.13 to 0.93, p=0.035); Furthermore, those with 
non- medical job titles had nearly twice the odds of giving 
a higher score for the uncertainty of vaccine efficacy 
compared with those with junior medical titles (aOR: 1.70; 
95% CI: 1.02 to 2.85, p=0.016). Team members with a 
non- medical title were more likely to give a higher score 
for advice on social sources compared with those with 
a junior medical title (aOR: 1.70; 95% CI: 1.02 to 2.85, 
p=0.042).
Conclusion In PHC facilities, although there was a 
higher COVID- 19 vaccination rate among COVID- 19 

Strengths and limitations of this study

 ► This is an online survey that makes it easier in ques-
tionnaire distribution and data collection.

 ► It is a nationwide cross- sectional survey across 
mainland China.

 ► Multistage stratified sampling was used to select 
targeted subjects.

 ► One limitation is that participants were not selected 
randomly.

 ► Also, the response could only reflect the status when 
the survey was conducted and the situation might 
have changed over time.
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prevention and control teams, some subgroups with different descriptive 
characters showed negative attitudes towards COVID- 19 vaccination. 
Because primary care workers in China are highly expected to receive the 
vaccination, and support and educate the public for COVID- 19 vaccination. 
Thus, it is important and necessary to continue to educate them about 
their vaccination concerns and change their attitudes towards vaccination. 
Our findings are highly beneficial for designing public vaccination 
education strategies.

BACKGROUND
The currently ongoing COVID- 19 pandemic has been 
a challenge for healthcare all over the world since late 
2019. All efforts were devoted to reducing the SARS- CoV- 2 
infection rate, and then to delay or prevent the progres-
sion of severe or critical COVID- 19 infections, which in 
turn could decrease the fatality rate and substantially 
reduce the economic burden for the public and the whole 
society. As the COVID- 19 pandemic remains an ongoing 
global public health challenge, it is well recognised 
that reinforcement of vaccination against COVID- 19 to 
establish herd immunity seems to be the most feasible 
and cost- effective way to curb the unprecedented global 
pandemic.1 A computational model simulated that the 
COVID- 19 epidemic could be prevented when the vaccine 
is up to 70% effective, and basically eliminated when the 
vaccine efficacy reaches 80%.2 Besides, as several types of 
COVID- 19 vaccines were under development and some 
of them have gone into clinical use in COVID- 19 preven-
tion, increasing vaccine coverage becomes a major effort 
worldwide.3

Before our study, even when the vaccination was unavail-
able for some time, a considerable number of studies 
focused on the attitudes towards hypothetical COVID- 19 
vaccine were conducted globally. Although the expected 
acceptance intentions among healthcare workers (HCWs) 
were relatively high (>70%),4 the expected acceptance 
rate varied (from 29.4% to 70%) among the public 
individuals.5–7As for now, countries all over the word 
promoted and facilitated nationalised COVID- 19 vaccina-
tion programme. However, differences in the vaccination 
rate existed among different groups of populations in 
England8 and Rome.9 Furthermore, as variants of SARS- 
CoV- 2 as Delta10 and Omicron11 emerged, a booster shot 
becomes strongly recommended to achieve public health 
targets.12 Therefore, it is still important to make efforts 
to achieve a satisfactory COVID- 19 vaccination coverage.

In China, primary healthcare (PHC) facilities including 
community healthcare centres, township health centres 
as well as local village and community clinics were obli-
gated to provide vaccine for both healthcare providers 
and the public.13 According to official statistics, the total 
number of PHC facilities consist of approximate 71 000 
community healthcare centres/township health centres 
and 853 000 local village/community clinics.14 The 
former part of PHC facilities were qualified for providing 
immunisation services for the public individuals. Since 
15 December 2020, the National Health Commission of 
People’s Republic of China issued a plan of COVID- 19 

vaccination among high- risk populations including 
HCWs.15 After 29 March 2021, the extended COVID- 19 
vaccination programme was provided to the public 
population.16

The healthcare providers at PHCs played an important 
role in COVID- 19 vaccination programme in China since 
they are expected to receive vaccination, and educate 
and provide vaccine to the public. First, as service recip-
ients, they were one of the first people who received 
COVID- 19 vaccines in China. Second, as the COVID- 19 
vaccination service providers in China, their attitudes 
towards vaccines will have direct impact on nationwide 
vaccine acceptance rate. Thus, we designed this survey 
study for this special period between the vaccination of 
high- risk populations including primary care physicians 
(PCPs) and the expanded public vaccination, aiming to 
improve actual COVID- 19 vaccination rate and attitude 
nationwide.

METHODS
A nationwide online survey was conducted and a multi-
stage stratified sampling strategy was used. The partic-
ipants were selected from members of COVID- 19 
prevention and control management team from PHC 
facilities. The surveyed subjects must have fully engaged 
in the prevention and containment tasks from the begin-
ning of COVID- 19 pandemic. The research was carried 
out from 22 February 2021 to 2 March 2021.

PHC facilities and participants
All of the 31 provinces and autonomous regions including 
minorities across mainland China were included in this 
survey. In each province and autonomous region, five 
cities or districts especially those that were once identified 
as high- risk or medium- risk areas during the COVID- 19 
pandemic were purposively selected. In each city or 
district, three PHC facilities from the urban, urban- rural 
and rural areas were chosen separately. Finally, within 
each PHC facility, members of COVID- 19 prevention and 
control management team were fully engaged and invited 
to complete the questionnaire (figure 1).

Patient and public involvement
Patients and/or the public were not involved in the 
design, conducting, reporting or dissemination of this 
research.

Questionnaire development
After comprehensive literature search in English and 
Chinese electronic database, we also did tele- interviews 
with five major primary care experts from Shanghai and 
Zunyi, Guizhou province before the original version of 
questionnaire was designed. Face- to- face expert interviews 
were then conducted from November to December 2020. 
At 16 PHC facilities located in urban, urban- rural and rural 
areas of three selected cities (Shanghai—medium- risk city 
in eastern China, Wuhan, Hubei province—high- risk city 
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in central China and Zunyi, Guizhou province—low- risk 
city in western China), 32 public healthcare facilities who 
served as team members of COVID- 19 prevention and 
control management programme were interviewed for 
the topics raised in the original version of questionnaire.

Although there were scales and models available to 
measure vaccine hesitancy, they were not likely to be suit-
able because the relatively short time period in COVID- 19 
vaccine development caused public distrust. During the 
specific phase of regular COVID- 19 prevention and 
control, only sporadic cases were diagnosed daily here 
in China. The selected subjects of this survey were both 
vaccination service receivers and providers. Vaccination 
fee was not considered as a factor due to the policy of free 
vaccination for all citizens in China.

In this survey, we used a self- designed questionnaire 
based on the results of expert interviews to investigate 
the vaccine attitudes. First, as the future vaccination 
service providers, the subjects were required to answer 
if the COVID- 19 vaccination programme is important 
in containing COVID- 19 pandemic. The second ques-
tion was about the vaccination acceptance. During the 
previous interviews, we learnt that regardless of the 
vaccination status, some of the interviewees were not 
fully supportive of COVID- 19 vaccination. The third part 

of our survey was about the attitude on the factors that 
might lead to vaccine hesitancy.

According to our survey, their first and biggest concern 
was the vaccine safety/efficacy. Some interviewees 
reported that advice received from friends and families 
was the major motivation for their vaccination decision 
making. Another reason for some interviewees to be 
vaccinated was simply because they were the first ones 
qualified to receive COVID- 19 vaccine and the organised 
vaccination activity was convenient for them. However, 
some of them experienced vaccine shortage and waited 
for a few days to receive COVID- 19 vaccine.

As health and public care management team members, 
some subjects thought that a high vaccination rate is 
required to achieve adequate herd immunity for protec-
tion of unvaccinated populations, so that some would 
rather wait for others to be vaccinated at the same time. 
In addition, some of them reported no particular reasons 
but simply did not want to receive COVID- 19 vaccination.

Based on the advices of interviewees, we revised the 
questionnaire and eventually adapted it into an online 
version.

Questionnaire
The questionnaire consisted of the basic information 
section, a question of whether they were vaccinated 
against COVID- 19 and their attitudes towards COVID- 19 
vaccination. The basic information section included 
demographic information, the highest grade of risk level 
which the area of PHC facilities had ever reached during 
the COVID- 19 pandemic and the introcity locations of 
the PHC facilities. Demographic information included 
age, sex, educational levels, specialty, technical titles and 
years of work experience.

The questionnaire included a question requiring a yes/
no response regarding the COVID- 19 vaccination status.

The attitudes towards COVID- 19 vaccination were 
assessed by scoring the importance, acceptance and the 
influencing factors of vaccine reluctancy. The vaccine 
hesitancy influencing factors include: uncertainty of 
safety/efficacy, advice from social resources (friends and 
families), the perception that only high vaccination rates 
could protect unvaccinated populations and hoping 
for public vaccination, waiting for organised vaccina-
tion activities, vaccine shortage, unwillingness to receive 
COVID- 19 vaccine. In addition, the respondents were 
allowed to submit their own opinions of influence factors. 
A scale from 1 to 10 was used to evaluate the attitudes. For 
vaccination importance, a score of 10 represents being 
extremely important; for vaccination acceptance, a score 
of 10 means extremely acceptable and for factors related 
to vaccine hesitancy, a score of 10 is extremely influential.

The questionnaire was distributed by WeChat and 
website hyperlinks. The participants were anonymous 
throughout the survey. Before the questionnaire, an 
electronic consent form was provided and only after the 
informed consent was obtained, the questionnaire was 
valid.

Figure 1 Participant selection in the nationwide cross- 
sectional online survey in China. Vaccination coverage 
among COVID- 19 prevention and control teams at primary 
healthcare (PHC) facilities in China and their attitudes 
towards COVID- 19 vaccine.
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Data analysis
Categorical variables were described as the number 
of cases and percentages. All statistical analyses were 
performed using SPSS V.22.0 (IBM SPSS) and a two‐sided 
p value <0.05 was considered statistically significant. The 
χ2 test was used for categorical variables in comparing 
differences between and within groups. The reliability and 
validity of the attitude scores towards COVID- 19 vaccina-
tion were assessed. The reliability of internal consistency 
was examined using Cronbach’s α, and a Bartlett test 
of sphericity and a Kaiser- Meyer- Olkin (KMO) measure 
were used to test construct validity. A logistic regression 
model was employed to identify determinants of partic-
ipants’ attitudes towards COVID- 19 vaccine and whether 
they were already vaccinated. In the first step, associations 
between explanatory variables and attitudes or vaccina-
tion status were analysed separately. In the second step, 
all variables with p≤0.25 in the first step were included 
in the adjusted analysis. The crude OR from univariate 
analyses and the significance of adjusted OR (aOR) in 
multivariate analyses were also assessed.

RESULTS
A total of 1007 questionnaires were returned, of which 
998 were valid, with an effective rate at 99.11%. In the 
previous field survey, we learnt that there were at most 
five members who were hired for each COVID- 19 preven-
tion and control management team within one PHC 
facility. However, among all of the 998 valid online ques-
tionnaire respondents, 280 were from 13 PHC facilities in 
which the minimum responding number were 6. Based 
on the χ2 test results, the characteristic features of the 
280 respondents were different from the other part of 
the respondents (online supplemental table S1). There-
fore, the 998 respondents were divided as group A (≤5 
respondents within each PHC facility, n1=718) and group 
B (>5 respondents within each PHC facility, n2=280) and 
analysed separately. Group B facilities are likely to cover a 
larger population.

COVID-19 vaccination coverage and associated factors
Of all respondents, 803 (80.46%) were vaccinated and the 
other 195 (19.54%) were not (or not yet). A significant 
difference was noticed between two groups. The vaccina-
tion coverage rate was greater in group A (85.93%) than 
in group B (66.43%) (p<0.001, online supplemental table 
S1).

In group A, an adjusted analysis found that male 
members showed a higher vaccination coverage rate than 
female members (table 1). In fact, male members were 
twice as likely to get vaccinated compared with female 
members (aOR: 2.07; 95% CI: 1.26 to 3.43, p=0.004) 
(table 1).

In group B, members who were at or under the median 
age had twice the percentage of vaccination coverage 
compared with those who were over the median age 
(aOR: 2.29; 95% CI: 1.22 to 4.33, p=0.010) (table 1). 

In addition, those who were specialised in traditional 
Chinese medicine were less likely to get vaccinated against 
COVID- 19 compared with those who were specialised in 
general medicine, with the aOR: 0.10 (95% CI: 0.01 to 
0.83, p=0.033) (table 1).

Reliability and validity of the attitude scale
The reliability of the attitude scaling was good that the 
internal consistency reliability (Cronbach’s α coefficient) 
was 0.772 in group A and was 0.833 in group B. The 
Bartlett test of sphericity and KMO measure verified the 
sampling adequacy for the analysis (group A: KMO=0.789, 
Bartlett test of sphericity p<0.001; group B: KMO=0.839, 
Bartlett test of sphericity p<0.001). Factor analysis was not 
performed because the number of variables was limited.

Attitude scores towards COVID-19 vaccination
Regarding to COVID- 19 vaccination, the median impor-
tance score was given 10 by both group A and group B. 
The median acceptance score was 7 in group A and 6 in 
group B and there was no statistical difference (online 
supplemental table S2). In terms of vaccine hesitancy, 
an adjusted analysis found that respondents of group B 
scored slightly higher in their unwillingness to receive 
COVID- 19 vaccine compared with group A (aOR: 1.07; 
95% CI: 1.01 to 1.13, p=0.010) (online supplemental 
table S3).

Associated factors of attitudes towards COVID-19 vaccination
Although the vaccination rate was significantly different 
between group A and group B, the adjusted analysis 
showed no relevance in attitude scores towards COVID- 19 
vaccination between vaccinated and unvaccinated 
respondents (online supplemental table S4). Therefore, 
we employed logistic analysis to identify factors associ-
ated with attitude score of COVID- 19 vaccination among 
all the 998 respondents. Table 2 only listed the results 
which were statistically significant in adjusted analysis and 
online supplemental table S5 showed all of the results 
which were statistically significant in unadjusted analysis.

Among members of primary care management team, 
the adjusted analysis found that those with undergrad-
uate college education were less likely to score higher in 
COVID- 19 vaccination importance compared with those 
with technical secondary school education (aOR: 0.35; 
95% CI: 0.13 to 0.93, p=0.035); those who were unvac-
cinated were less likely to score higher in COVID- 19 
vaccination importance compared with those who were 
vaccinated (aOR: 0.57; 95% CI: 0.38 to 0.84, p=0.004) 
(table 2). Female members were less likely to give a 
higher score in vaccine acceptance compared with male 
members (aOR: 0.62; 95% CI: 0.47 to 0.82, p<0.001) 
(table 2).

As for influencing factors of vaccine hesitancy, members 
of primary care management team with non- medical titles 
had nearly twice the odds of given a higher score of uncer-
tainty of vaccine safety compared with those with junior 
medical titles (aOR: 1.90; 95% CI: 1.13 to 3.19, p=0.016) 

https://dx.doi.org/10.1136/bmjopen-2021-056345
https://dx.doi.org/10.1136/bmjopen-2021-056345
https://dx.doi.org/10.1136/bmjopen-2021-056345
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https://dx.doi.org/10.1136/bmjopen-2021-056345
https://dx.doi.org/10.1136/bmjopen-2021-056345
https://dx.doi.org/10.1136/bmjopen-2021-056345
https://dx.doi.org/10.1136/bmjopen-2021-056345
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(table 2). The odds of giving a higher score of uncer-
tainty of vaccine efficacy were quadrupled among those 
with graduate school educational backgrounds compared 
with those with technical secondary school educational 
backgrounds (aOR: 4.30; 95% CI: 1.53 to 12.10, p=0.006); 
similarly, those with non- medical titles had nearly twice 
the odds of given a higher score of uncertainty of vaccine 
efficacy compared with those with junior medical titles 
(aOR: 1.70; 95% CI: 1.02 to 2.85, p=0.016) (table 2).

The adjusted analysis found that vaccinated team 
members were less likely to give a higher score of hoping 
for others’ vaccination to achieve a high public vaccina-
tion rate compared with unvaccinated members (aOR: 
0.70; 95% CI: 0.50 to 0.97, p=0.031) (table 2). Those with 
a non- medical title were more likely to give a higher score 
of advice for social sources compared with those with 
a junior medical title (aOR: 1.70; 95% CI: 1.02 to 2.85, 
p=0.042, respectively) (table 2). Additionally, unvacci-
nated members were less likely to give a higher score in 
vaccine shortage compared with those who were vacci-
nated (aOR: 0.69; 95% CI: 1.04 to 1.94, p=0.028) (table 2).

DISCUSSION
This study was conducted during a special period in which 
members of COVID- 19 prevention and control manage-
ment teams from PHC facilities received COVID- 19 
vaccination as one of the first high- risk populations15 
before the establishment of public COVID- 19 vaccina-
tion programme in China. 16 It was demonstrated that 
vaccination acceptance among HCWs could influence 
vaccination coverage on both themselves and the popu-
lation they serve.17 The PHC management members in 
mainland China act as both vaccine service receivers and 
providers. Our survey aims to illustrate the COVID- 19 
vaccination coverage among members of COVID- 19 
prevention and control management team from PHC 
facilities and conducted a further investigation of their 
attitudes towards COVID- 19 vaccine. Our findings 
can provide several suggestions for further improving 
COVID- 19 vaccination coverage nationwide.

First, our study found that COVID- 19 vaccination 
coverage rate in group A was higher than in group B. The 
survey of attitudes towards COVID- 19 vaccine was consis-
tent with the difference between the two groups, as the 
members of group B scored slightly higher in their unwill-
ingness to receive COVID- 19 vaccine compared with 
members of group A. In our survey, the overall technical 
titles of group A were higher than group B. In a previous 
study, a survey among 8975 HCWs from different levels 
of hospitals or medical centres for disease control and 
prevention were conducted to investigate their willing-
ness to get vaccinated against influenza. The researchers 
reported that HCWs with an associate senior title showed 
a lower acceptance of influenza vaccine than those with 
a junior title.18 Unlike the results reported by Kong et 
al18 about the survey on acceptance of influenza vaccine, 
our research indicated that the COVID- 19 vaccination C
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Table 2 Factors associated with attitude score of COVID- 19 vaccination among team members of COVID- 19 prevention and 
control management from PHC facilities in mainland China (n=998)

Item/Characteristics
Equal or under the 
median score (n (%))

Over the median 
score (n (%))

Unadjusted Adjusted

OR (95% CI) P value OR (95% CI) P value

Importance

Educational level

  Technical secondary school 5 (8.47) 54 (91.53) 1 — 1 —

  College 52 (16.67) 260 (83.33) 0.46 (0.18 to 1.21) 0.117 0.46 (0.17 to 1.20) 0.112

  Undergraduate college 109 (18.70) 474 (81.30) 0.40 (0.16 to 1.03) 0.058 0.35 (0.13 to 0.93) 0.035*

  Graduate school 1 (3.85) 25 (96.15) 2.31 (0.26 to 20.87) 0.454 1.87 (0.20 to 17.22) 0.579

COVID- 19 vaccination

  Vaccinated 125 (15.57) 678 (84.43) 1 — 1 —

  Unvaccinated 47 (24.10) 148 (75.90) 0.58 (0.40 to 0.85) 0.005* 0.57 (0.38 to 0.84) 0.004*

Acceptance

Sex

  Male 145 (44.07) 184 (55.93) 1 — 1 —

  Female 379 (56.65) 290 (43.35) 0.60 (0.46 to 0.79) <0.001* 0.62 (0.47 to 0.82) <0.001*

Influencing factors of vaccine hesitancy

Uncertainty of safety

Technical title

  Junior 246(60) 164(40) 1 — 1 —

  Intermediate 156 (49.68) 158 (50.32) 1.52 (1.13 to 2.04) 0.006* 1.32 (0.94 to 1.85) 0.115

  Associate senior 74 (46.84) 84 (53.16) 1.70 (1.18 to 2.46) 0.005* 1.35 (0.87 to 2.11) 0.184

  Senior 15 (60) 10 (40) 1.00 (0.44 to 2.28) 1.000 0.78 (0.31 to 1.92) 0.584

  Others 39 (42.86) 52 (57.14) 2.00 (1.26 to 3.17) 0.003* 1.90 (1.13 to 3.19) 0.016*

Uncertainty of efficacy

Educational level

  Technical secondary school 39 (66.10) 20 (33.90) 1 — 1 —

  College 192 (61.54) 120 (38.46) 1.22 (0.68 to 2.19) 0.508 1.28 (0.71 to 2.33) 0.414

  Undergraduate college 343 (58.83) 240 (41.17) 1.36 (0.78 to 2.40) 0.280 1.31 (0.72 to 2.38) 0.372

  Graduate school 8 (30.77) 18 (69.23) 4.39 (1.63 to 11.83) 0.003* 4.30 (1.53 to 12.10) 0.006*

  Others 7 (38.89) 11 (61.11) 3.06 (1.03 to 9.12) 0.044* 2.17 (0.69 to 6.83) 0.185

Technical title

  Junior 264 (64.39) 146 (35.61) 1 — 1 —

  Intermediate 177 (56.37) 137 (43.63) 1.40 (1.04 to 1.89) 0.029* 1.27 (0.92 to 1.75) 0.141

  Associate senior 91 (57.59) 67 (42.41) 1.33 (0.92 to 1.94) 0.134 1.16 (0.92 to 1.75) 0.483

  Senior 15 (60) 10 (40) 1.21 (0.53 to 2.75) 0.657 1.01 (0.42 to 2.42) 0.983

  Others 42 (46.15) 49 (53.85) 2.11 (1.33 to 3.34) 0.001* 1.90 (1.13 to 3.18) 0.015*

Hoping for others’ vaccination

COVID- 19 vaccination

  Vaccinated 424 (52.80) 379 (47.20) 1 — 1 —

  Unvaccinated 118 (60.51) 77 (39.49) 0.73 (0.53 to 1.00) 0.053 0.70 (0.50 to 0.97) 0.031*

Advice of social sources

Technical title

  Junior 251 (61.22) 159 (38.78) 1 — 1 —

  Intermediate 155 (49.36) 159 (50.64) 1.62 (1.20 to 2.18) 0.001* 1.52 (1.08 to 2.15) 0.017*

  Associate senior 81 (51.27) 77 (48.73) 1.50 (1.04 to 2.17) 0.031* 1.31 (0.83 to 2.07) 0.242

  Senior 11 (44) 14 (56) 2.01 (0.89 to 4.54) 0.093 1.59 (0.65 to 3.87) 0.305

  Others 43 (47.25) 48 (52.75) 1.76 (1.12 to 2.78) 0.015* 1.70 (1.02 to 2.85) 0.042*

Waiting for organised vaccination scheme

—

Vaccine shortage

Continued
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coverage was higher in the group of members with 
higher technical titles. This could be related to the role 
the PHC facilities are playing as vaccination providers in 
mainland China, and the critical challenge of COVID- 19 
pandemic that made the managers of COVID- 19 preven-
tion and control team highly aware of the importance in 
COVID- 19 vaccination.

Our findings also indicated that male members of 
COVID- 19 prevention and control management team 
from PHC facilities were twice as likely to get vacci-
nated as female members. Similarly, other researchers 
also described the gender differences in the COVID- 19 
vaccine acceptance and males had greater acceptability 
than females.6 19 The vaccinated rate and willingness 
difference between genders provide a practical guidance 
in motivating the PCPs’ vaccination.

The adjusted analysis showed that among the team 
members of group B, those at or under the median age 
had twice the odds of vaccination coverage compared with 
those over the median age. Although the specific influ-
ence degree remains controversial in several studies,17 20 
different age levels were described to be associated with 
COVID- 19 vaccination acceptance and coverage. What 
should be noted is that the growing age is also related 
to a higher infection risk and severity of the disease. The 
higher risk of SARS- CoV- 2 infection in elderly individ-
uals who were over 60 years old has resulted in a higher 
COVID- 19- associated mortality.21 It should be more 
important for seniors to be vaccinated against COVID- 19 
as long as their physical conditions are allowed.

In addition, our study revealed the correlation between 
specialty and COVID- 19 vaccination coverage and atti-
tudes. Team members of COVID- 19 prevention and 

control management from PHC facilities who were 
specialised in traditional Chinese medicine were less 
likely to get vaccinated against COVID- 19 compared with 
those who practiced general medicine. Furthermore, 
those with non- medical titles had nearly twice the chance 
of giving a higher score of uncertainty of vaccine safety 
and vaccine efficacy compared with those with junior 
medical titles. According to the report by Ming- Wei Wang 
et al,22 the HCWs have a higher vaccination rate and are 
less hesitant or reluctant on COVID- 19 vaccine than non- 
HCW.10 All of the evidence above would indirectly suggest 
that promotion of COVID- 19 vaccination programme in 
public would be a challenge due to the lack of general 
medical education.

Interestingly, we found that PCPs with a non- medical 
title were more likely to give a higher score on advice of 
social sources. Leng et al also reported that the vaccina-
tion decision making could be driven by the acquain-
tances’ acceptance.20 General practitioners were trusted 
in providing vaccine information and promoting vaccine 
acceptance via specialty consultations.17 As COVID- 19 
vaccination providers, it is critical to improve the 
COVID- 19 vaccination awareness in PHCs, especially 
those who were specialised in traditional Chinese medi-
cine and those with non- medical education backgrounds.

Among group A members of COVID- 19 prevention and 
control management team, the adjusted analysis found 
that those with college education experiences were less 
likely to score higher in COVID- 19 vaccination importance 
compared with those with technical secondary school 
education experiences. Thus, more attention should be 
paid to those with a higher educational background to 
emphasise importance of COVID- 19 vaccination. This 

Item/Characteristics
Equal or under the 
median score (n (%))

Over the median 
score (n (%))

Unadjusted Adjusted

OR (95% CI) P value OR (95% CI) P value

Technical title

  Junior 230 (56.10) 180 (43.90) 1 — 1 —

  Intermediate 145 (46.18) 169 (53.82) 1.49 (1.11 to 2.00) 0.008* 1.42 (1.04 to 1.94) 0.028*

  Associate senior 87 (55.06) 71 (44.94) 1.04 (0.72 to 1.51) 0.824 0.94 (0.64 to 1.38) 0.748

  Senior 14 (56) 11 (44) 1.00 (0.45 to 2.26) 0.992 0.83 (0.36 to 1.93) 0.665

  Others 42 (46.15) 49 (53.85) 1.49 (0.94 to 2.35) 0.086 1.38 (0.85 to 2.25) 0.197

COVID- 19 vaccination

  Vaccinated 402 (50.06) 401 (49.94) 1 — 1 —

  Unvaccinated 116 (59.49) 79 (40.51) 0.68 (0.50 to 0.94) 0.019* 0.69 (0.50 to 0.96) 0.026*

Unwillingness to receive COVID- 19 vaccine

Region

  Eastern 195 (62.30) 118 (37.70) 1 — 1 —

  Central 132 (54.55) 110 (45.45) 1.38 (0.98 to 1.94) 0.066 1.43 (1.01 to 2.02) 0.045*

  Western 270 (60.95) 173 (39.05) 1.06 (0.79 to 1.43) 0.707 1.16 (0.85 to 1.58) 0.346

Unadjusted and adjusted logistic regression analyses were used and variables in univariate analyses including: age, sex, educational levels, specialty, technical titles, years of work 
experience, economic area locations and introcity locations of their PHC facilities, the highest grade of risk levels the area of PHC facilities ever reached, COVID- 19 vaccination status 
and the subgroup of directors or deputy directors or convenience sample of primary care physicians.
*P<0.05.
PHC, primary healthcare.

Table 2 Continued
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finding is contrary to a multicentre survey conducted by 
Janssen et al in French healthcare facilities, which showed 
that vaccine acceptance was growing with educational 
background.19 Consistently, our results also revealed that 
the odds of giving a higher score of uncertainty of vaccine 
efficacy were quadrupled among team members with 
graduate school educational backgrounds compared with 
those with technical secondary school educational back-
grounds. Therefore, except for improving their aware-
ness of COVID- 19 vaccination importance, the vaccine 
efficacy deserves a particular scientific focus and make 
the data available to the public.

In PHC facilities, although there was a higher 
COVID- 19 vaccination coverage among members of 
COVID- 19 prevention and control management team, 
some subgroups with different descriptive characters 
showed negative attitudes towards COVID- 19 vaccination. 
Because primary care workers in China are both vaccine 
receivers and vaccine providers of COVID- 19, contin-
uous education efforts are needed to change their atti-
tudes based on the specific influencing factors related to 
vaccine hesitancy. The findings could also be extended 
to public vaccination education programme. Despite the 
fact that so many countries including China have made 
COVID- 19 vaccination programme available to the entire 
population for several months, especially at no cost to 
the public in China, the booster shot are still needed and 
potentially useful due to the emergence of the unpredict-
able variants of SARS- CoV- 2.11 12 Therefore, it remains 
very important to make continuous efforts to achieve a 
satisfactory COVID- 19 vaccination coverage.

Limitations
Several possible limitations can be conceived for the 
present study. First, this research was conducted via 
the online survey and only the questions on the survey 
were asked. Second, the respondents were not chosen 
randomly, which might lead to a selection bias. Other 
factors such as the doses of vaccination for effective 
immunity and different vaccine types which might influ-
ence the vaccination decisions or cause vaccine hesitancy 
were not included in the questionnaire because of the 
relatively earlier time when this survey was conducted.
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