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ABSTRACT
Vaccine hesitancy is a major obstacle to the achievement of universal child vaccination, which has been 
studied extensively in Western countries but much less so in Asian countries, especially China. This cross- 
sectional survey is aimed to assess the prevalence of vaccine hesitancy and to explore the reasons for 
vaccine hesitancy among parents in Guangzhou. In January 2020, a questionnaire adapted to the Chinese 
setting from a widely-used hesitancy scale was administered to a sample of parents who brought their 
children aged <13 years to Community Health Service Centers for vaccination in Guangzhou. The 
incidence of vaccine hesitancy among those parents was 6.6% (50/755). Regression analysis showed 
that differences in socio-economic characteristics were not associated with the occurrence of vaccine 
hesitancy among parents in Guangzhou. However, strong distrust of domestic vaccine quality (OR = 10.9, 
95% CI = 1.5–81.4), being required to have their children vaccinated for nursery and school entry (OR = 3.6, 
95% CI = 1.7–7.7), and not being aware of which vaccines are officially required and which are optional 
(OR = 2.1, 95% CI = 1.1–4.3) were the risk factors significantly associated with vaccine hesitancy. In order to 
increase parents’ trust in domestic vaccine quality and reduce the prevalence of vaccine hesitancy, it is 
essential to strengthen quality control in domestic vaccine manufacturing and to proactively disseminate 
clear and accurate information about vaccines to parents. Furthermore, advocating the value of vaccina
tion among all citizens of Guangzhou is crucial.
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Introduction

Vaccination is recognized as the most important achievement 
in preventive medicine and the most reliable and economic 
public health intervention.1 For example, since the launch of 
the National Immunization Programme (NIP) in 1978, China 
has been committed to serving children at risk of vaccine- 
preventable disease (VPD).2 However, vaccine hesitancy, 
defined by WHO in 2012 as a refusal or delay of vaccination 
when such services are available, has been classified as one of 
the top ten global health threats, which has definitely caught 
the attention of the world.3,4

Children are the main target population for vaccination,5 

and around the globe many countries have been taking 
various measures to improve their children vaccination 
rates. Nonetheless, there has been an increase in the number 
of the parents who refuse or hesitate to get their children 
vaccinated. Data analysis on the joint report by the WHO 
and the UNICEF (2015–2017) show that more than 90% of 
the countries in the world have reported the occurrence of 
parental vaccine hesitancy.6 Thus parents’ attitude toward 
vaccination has become the main focus in vaccine hesitancy 
research.7 In China, there are two types of childhood 

vaccines, required1 and optional,2 officially available. The 
required vaccines are provided free of charge for all the 
children in China, and parents are obliged to get their chil
dren vaccinated with them. In contrast, optional vaccines are 
usually self-funded, and at the same time, vaccination with 
optional vaccines is not an essential prerequisite for chil
dren’s admission to kindergarten or entry into school. 
Therefore, the coverage rates of optional vaccines are under
standably lower than those of required vaccines.8,9 On the 
other hand, in recent years, there have been some news 
reports on the adverse events following immunization 
(AEFIs) in China. Such revelations have greatly impacted 
on the trust in vaccination. A case in point is what happened 
in 2013 in Hunan Province,10 in which three infants were 
reported to have suffered serious adverse reactions after 
having received hepatitis B vaccine and unfortunately two 
of them died in the end.11,12 Another case involving an illegal 
sale of optional vaccines in 2016 in Shandong Province 
further undermined parents’ confidence in vaccination.13 

Moreover, a survey conducted by Bian et al. (2018) showed 
that after the Changchun Changsheng vaccine safety inci
dent, 151 (22.5%) out of 671 parents were hesitant to have 
their children vaccinated with Diphtheria Tetanus Pertussis 
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vaccine (DTP) in addition to the 65 (9.7%) parents who flatly 
refused it, with the incidence of hesitation totaling 32.2%.14 

It can be concluded that due to the large number of reported 
AEFIs, Chinese parents may have lost their trust in domestic 
vaccine quality, and their willingness to get their children 
vaccinated on time may have declined, which result in 
a reduction in vaccine coverage.15

In 2011 Opel et al. developed the Parent Attitudes about 
Childhood Vaccines (PACV) scale,16,17 which was tested there
after by scholars in such countries as the United States, Italy, 
Malaysia and Spain and found highly reliable and valid.18–20 

Up to now the PACV scale has been widely used to identify and 
evaluate parents’ attitude about vaccine hesitancy.21,22 In view 
of the absence of effective and reliable monitoring indicators of 
parents’ vaccine hesitancy, a Chinese version of the PACV 
scale, with Chinese cultural factors included, was developed 
and subsequently applied in a cross-sectional survey on par
ents’ attitudes and behaviors about child vaccination in 
Guangzhou. The research was intended to discover the distri
bution of parents’ vaccine hesitancy and explore the risk factors 
involved for the sake of the improvement and formulation of 
intervention measures.

Material and methods

The study was designed and implemented in two phases. In the 
first stage, the reliability and validity of the Chinese version of the 
PACV scale were tested; in the second stage, a cross-sectional 
survey was conducted in Guangzhou to observe parents’ hesita
tion in childhood vaccination and analyze its influencing factors.

Phase I: translation and reliability and validity test of the 
Chinese version of PACV scale

With the formal authorization from the author of the original 
PACV scale, four translators and two recorders are invited to 
apply ‘forward and backward’ method to the translation work. 
First, one Chinese-English bilingual translator with vaccina
tion-related knowledge and one Chinese-English bilingual 
translator with no vaccination-related knowledge are required 
to literally translate the English scale into Chinese. Then, one 
bilingual recorder with vaccination-related knowledge com
pared and assessed the two versions of translated manuscripts 
to form the PACV Chinese version 1.0. Next, another two 
translators without knowledge of the original scale were 
selected to back-translate the PACV Chinese version 1.0, and 
then another bilingual recorder helped determine the back- 
translation version 1.1. The team, after discussing and compar
ing the PACV Chinese version 1.0 and the back-translation 
version 1.1, developed the PACV Chinese version 1.2. 
Thereafter six immunization experts were invited to make 
proper adaptations and adjustments to the PACV Chinese 
version 1.2 and subsequently the PACV Chinese version 1.3 
was developed. In May 2019, a small sample of 30 parents who 
met the inclusion criteria were pre-tested at a community 
health service center in Guangzhou. Based on their feedbacks, 
the content of the PACV Chinese version 1.3 was appropriately 
revised and hence the PACV Chinese version 2.0 was 
completed.

The reliability and validity test of the PACV Chinese version 
2.0 was conducted as follows: first, a questionnaire was 
designed in accordance with the PACV scale Chinese version 
2.0. Then online and offline investigations were carried out in 
kindergartens, hospitals and community health service centers 
in Guangzhou from May to September 2019. The subjects were 
parents having under-13 children, who had lived in 
Guangzhou for more than half a year and voluntarily partici
pated in the questionnaire survey. The sample size was 20 times 
the PACV scale items, with 300 subjects included.

Phase II: investigation on the childhood vaccine hesitancy 
among parents in Guangzhou

Setting and sample
Both random sampling and nonrandom sampling were 
adopted with the specifics as follows: In the first stage, six 
districts of the Guangzhou city were chosen and divided into 
high-income, middle-income and low-income according to the 
average housing price of each district. Among them, Yuexiu 
and Tianhe were classified as high-income districts; Haizhu 
and Liwan, middle-income districts; Baiyun and Huangpu, 
low-income districts. In the second stage, the community 
health service center where the housing price was closest to 
the average was singled out in each district. Then their 
informed consent was acquired. Nevertheless, there are some 
adaptions worthy of note. Huangpu District where housing 
prices were fluctuating greatly was replaced by Panyu District 
where housing prices were much more stable. Besides, since 
informed consent from Zhanqian Community Health Service 
Center in Liwan District was denied, it was decided to twice the 
sample size of Fengyang Community Health Service Center in 
Haizhu District, that is, around 220 samples were taken from 
Fengyang while there were only 110 samples taken from any of 
the other community health service centers. Altogether five 
centers eventually agreed to help conduct the questionnaire 
survey (Figure 1 for details). The research subjects were those 
parents who took their children under 13 years of age to the 
community health service center for vaccination in Guangzhou 
and at the same time voluntarily participated in the question
naire survey. The sample size was determined by the sample 
size formula of the cross-sectional study:23 with 95% of school- 
age children in Guangdong Province vaccinated with required 
vaccines according to information published by the 
government,24 in order to obtain a representative sample of 
the population with a 98% confidence and an absolute error of 
5%, a sample size of 641 subjects was required. During the 
operation of the vaccination clinics at selected community 
health service centers from 2 to 20 January 2020, investigators 
conducted a face-to-face questionnaire survey on parents in 
waiting and observation rooms. All investigators were 
recruited and trained graduate students in the medical profes
sion who were required to work conscientiously and volunta
rily. On receiving the finished questionnaire, qualitative 
interviews were conducted with parents who opted for ‘except 
for illness and allergy, postponed/refused to vaccinate their 
children with certain required vaccines’ to find the reasons 
for their postponement/rejection of required vaccines for 
their children.
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Study instrument
Based on the feedback from participants in the pre-survey, 
some items of the PACV scale Chinese version 2.0 were revised 
to upgrade the version 2.0 to 3.0. Included in the PACV scale 
Chinese version 3.0 were the general information of the 
respondents (sex, age, educational background, economic sta
tus, etc.), vaccine-related knowledge, access to vaccine knowl
edge, parents’ trust in domestic vaccines and parental support 
of interventions which were intended to improve vaccination 
trust. The respondents were classified into two types: those 
who scored 50 points or more are labeled as being hesitant 
about childhood vaccination and those who scored below 50 
points as being not hesitant.

Ethical consideration
This study has been approved by the Scientific Research Ethics 
Committee of the First Affiliated Hospital of Jinan University. 
The Ethics Committee, after a thorough review, concluded that 
the research content and research methods comply with the 
norms and requirements of medical ethics. The well-trained 
investigators, in full compliance with the medical ethics, obtained 
verbal consent from the respondents before distributing the ques
tionnaires to them. At the beginning of the questionnaire was 
a brief description of the study to further inform the respondents.

Statistical analysis

As to reliability and validity test of the PACV scale Chinese 
version 3.0, a total of 421 valid questionnaires were retrieved, 
which met the sample size requirements. EpiData3.1 was applied 
to input the data collected from printed questionnaires, which, 
together with online data, were statistically analyzed with the 
software SPSS 23.0 (Chicago, IL, USA). The statistical methods 
included two independent sample t-tests, exploratory factor ana
lysis, content validity and reliability test. In addition, AMOS 21.0 
was used for confirmatory factor analysis in this study.

Analysis of the status and influencing factors of parental vac
cine hesitancy in Guangzhou is as follows: a total of 791 ques
tionnaires were collected in the survey. According to the PACV 
scale score requirements, 36 questionnaires with more than 2 
missing items were excluded, hence 755 valid questionnaires 
were finally obtained. Meanwhile, EpiData 3.1 was used to input 
data and SPSS 23.0 (Chicago, IL, USA) was used for descriptive 
statistical analysis, univariate analysis (chi-square test) as well as 
multivariate logistic regression analysis of the 755 valid question
naires. All odds ratios (ORs) were interpreted with a reference 
category, and significance was assessed at an alpha of 0.05.

Results

Phase I

The PACV scale Chinese version contained three dimensions: 
behaviors on the National Immunization Programme (two 
items), beliefs about vaccine safety and effectiveness (four 
items), and overall attitude toward the National 
Immunization Programme (nine items). The fit indices of the 
factor analysis met the requirements, and the revised Chinese 
version of the PACV scale had good structural validity. The 
content validity index of the scale (scale-level CVI, S-CVI), 
which reflects the degree of agreement between what a scale 
actually measures and what it is intended to measure, was 
0.955, which was above 0.9 and indicated good content validity. 
On the other hand, the Cronbach’s α coefficient, which indi
cates the internal consistency of the scale, was 0.705 for the 
total scale, which was above 0.7 and indicated good internal 
consistency of the scale.

Phase II

Demographic characteristics of participants
Among the 755 parents surveyed, 193 (25.6%) were fathers, 562 
(74.4%) were mothers, and nearly three-quarters (540/755) of 
them were younger than 35 years of age. Parents with college/ 

Figure 1. Cascade chart of sampling method for cross-sectional survey.
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junior college education accounted for 54.6% (412 persons); 
those with high school/secondary vocational school education 
or below, 33.0% (249 persons); those with a master’s degree or 
above, 12.3% (93 persons). Other demographic characteristics 
are presented in Table 1.

Results of parents’ attitudes toward childhood vaccine in 
Guangzhou (PACV scale)
The survey results, with the application of the PACV scale, 
showed that among the 755 parents, 705 (93.4%) parents 
scored less than 50 points on the PACV scale, and 50 (6.6%) 
parents scored 50 points and even more which indicated vac
cine hesitancy. Among them, 153 (20.5%) parents postponed 
vaccination of their children in the National Immunization 
Programme for reasons other than illness and allergies; 20 
(2.7%) parents refused vaccination of their children in the 
National Immunization Programme. More than half (66.2%) 
of the parents said they were worried about serious side effects 
after their children were vaccinated. Likewise, more than half 
(54.7%) of the parents worried that every vaccination might be 
unsafe, and nearly half (48.1%) of the parents worried that the 
vaccination could not effectively prevent the corresponding 
diseases. In general, 13.6% of the parents expressed hesitation 
about their children’s vaccination, but 88.8% of the parents still 
agreed to have their children vaccinated under the National 
Immunization Programme. The other specific PACV scale 
results are shown in Table 2.

Univariate analysis of vaccine hesitancy among parents in 
Guangzhou
With parents’ attitudes toward children’s vaccines to be the 
dependent variable, univariate analysis (chi-square test) was 
performed with such independent variables as ‘demographic 
characteristics,’ ‘reason for vaccination,’ ‘trust in domestic 

vaccines,’ and ‘classification of vaccines in China.’ The results 
show that the parents did not trust domestic vaccines, as well as 
the parents had their children receive required vaccines just 
because such vaccination is a prerequisite for the entry into 
nursery and school were more likely to be hesitant about 
required vaccines. Moreover, those who did not know the clas
sification of vaccines in China tend to have higher vaccine 
hesitancy rates, while other demographic variables such as sex, 
age, educational background and employment status had no 
significant correlation with parents’ hesitancy toward childhood 
vaccines (P > .05). See Table 3 for further details.

Multivariate analysis of vaccine hesitancy among parents in 
Guangzhou
All variables with P < .25 in the univariate analysis were 
introduced into the multivariate logistic regression model. 
Forward: The LR method (forward stepwise regression method 
based on maximum likelihood estimation) was used to screen 
variables. The standard for including variables in the equation 
was 0.10, and the standard for eliminating the independent 
variables was 0.15. The results showed that parents who had 
their children receive the required vaccines due to kindergarten 
and school enrollment requirements were 3.6 times more likely 
to be vaccine hesitant than other parents (OR = 3.6, 95% 
CI = 1.7–7.7). Compared to parents who trusted domestic 
vaccines very much, parents who did not really trust domestic 
vaccines and did not trust at all were more hesitant about 
childhood vaccines (OR = 6.6, 95% CI = 1.8–24.1; OR = 10.9, 
95% CI = 1.5–81.4). Parents who were not aware of which 
vaccines are required and which are optional in China were 
twice as likely to be hesitant about childhood vaccines than 
those who know (OR = 2.1, 95%CI = 1.1–4.3). See Table 3 for 
further details.

The correlation between parents’ vaccine cognition and 
vaccine hesitancy in Guangzhou
Knowledge about vaccine among parents in Guangzhou. The 
assessment of parents’ awareness rate of vaccine-related knowl
edge was based on their knowledge about the dos and don’ts 
before and after vaccination, about the general minor reactions 
after vaccination, about the types of immunization planning of 
vaccines, and about the preventable diseases. The results 
showed that the awareness rate of parents’ vaccine knowledge 
in Guangzhou was 54.16% (6905/12749). Meanwhile, only 58 
parents knew that sore swelling of lymph nodes occurring 
within 24 hours after inoculation was a generally mild reaction, 
thus the awareness rate in this respect was 7.7%, which ranked 
with the lowest among all knowledge items. Furthermore, less 
than 50% of the parents were aware that such diseases as 
tuberculosis, diphtheria, measles, and hepatitis A could be 
prevented with immunization programme vaccines. For 
instance, in respect of hepatitis A their awareness rate was 
only 25.6%, and of tuberculosis, only 33.6%. See Table 4 for 
further details. According to these parents, the suggested mea
sures to improve their trust in vaccination mainly included 
strengthening supervision, intensifying efforts to crack down 
on illegal operations, accelerating relevant legislation, crimina
lizing the offenders, upgrading vaccine quality standards and 
improving vaccine quality control.

Table 1. Socio-demographic characteristics of participants (N = 755).

Socio-demographic characteristics N (%)

Sex
Male 193(25.6)
Female 562(74.4)

Age group (years)
<25 43(5.7)
25–34 497(66.4)
≥35 209(27.9)

Registered residence
Local people 432(57.6)
Nonlocal people 318(42.4)

Religion
No 587(84.5)
Yes 108(15.5)

Educational background
High school/technical secondary school and below 249(33.0)
Bachelor degree/college degree 412(54.6)
Master degree and above 93(12.3)

Employment status
Employed 590(78.7)
Unemployed 160(21.3)

Monthly per capita disposable income of the household  
(Chinese Yuan)
≤3000 48(6.5)
3001–5000 155(20.8)
5001–7000 161(21.6)
7001–10000 165(22.2)
>10000 215(28.9)
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Table 2. Individual PACV statements and 755 participants’ responses.

No Item
Not hesitant, 

N(%)
Unsure, N 

(%)
Hesitant, N 

(%)

1 Have you ever delayed having your child get a shot (free vaccines from the National Immunization Program) for 
reasons other than illness or allergy?

595 (79.5) - 153 (20.5%)

2 Have you ever decided not to have your child get a shot (free vaccines from the National Immunization Program) for 
reasons other than illness or allergy?

727 (97.3) - 20 (2.7)

3 How sure are you that following the recommended shot schedule is a good idea for your child? 669 (88.8) 24 (3.2) 60 (8.0)
4 Children get more shots than are good for them. 174 (23.2) 292 (39.0) 283 (37.8)
5 I believe that many of the illnesses that shots prevent are severe. 291 (38.7) 158 (21.0) 302 (40.2)
6 It is better for my child to develop immunity by getting sick than to get a shot. 407 (54.1) 181 (24.0) 165 (21.9)
7 It is better for children to get fewer vaccines at the same time. 404 (53.9) 242 (32.3) 104 (13.9)
8 How concerned are you that your child might have a serious side effect from a shot? 211 (27.9) 44 (5.8) 500 (66.2)
9 How concerned are you that a ny one of the childhood shots might not be safe? 274 (36.4) 67 (8.9) 411 (54.7)
10 How concerned are you that a shot might not prevent the disease? 250 (33.4) 139 (18.6) 360 (48.1)
11 If you had another infant today, would you want him/her to get all the recommended shots? 688 (91.2) 21 (2.8) 45 (6.0)
12 Overall, how hesitant about childhood shots would you consider yourself to be? 605 (80.1) 47 (6.2) 103 (13.6)
13 I trust the information I receive about shots. 653 (86.5) 98 (13.0) 4 (0.5)
14 I am able to openly discuss my concerns about shots with my child’s doctor. 660 (88.6) 73 (9.8) 12 (1.6)
15 All things considered, how much do you trust your child’s doctor? 622 (83.3) 12 (1.6) 113 (15.1)

Table 3. Univariate and multivariate analysis of parents’ attitudes toward child vaccines in Guangzhou.

Variable N Hesitancy (%)

Univariate analysis Multivariate analysis

X2 P value aOR (95% CI) P value

Sex 2.003 .179
Male 193 17 (8.8)
Female 562 33 (5.9)

Age group (years) 1.531 .465
<25 43 2 (4.7)
25–34 497 29 (5.8)
≥35 209 17 (8.1)

Number of children 0.229 .640
1 319 18 (5.6)
≥2 384 25 (6.5)

Educational background 1.975 .388
High school/technical secondary school and below 249 21 (8.4)
Bachelor degree/college degree 412 24 (5.8)
Master degree and above 93 5 (5.4)

Employment status 0.014 .905
Employed 590 39 (6.6)
Unemployed 160 11 (6.9)

Monthly per capita disposable income of the household (Chinese Yuan) 1.538 .825
≤3000 48 4 (8.3)
3001–5000 155 11 (7.1)
5001–7000 161 8 (5.0)
7001–10000 165 13 (7.9)
>10000 215 13 (6.0)

Registered residence 0.929 .371
Local people 432 25 (5.8)
Nonlocal people 318 24 (7.5)

Religion 1.015 .382
No 587 34 (5.8)
Yes 108 9 (8.3)

Reason for vaccination 17.568 <.001*
Vaccination certificate system 113 17 (15.0) 3.6 (1.7–7.7) .001*
Not the vaccination certificate system 622 29 (4.7) 1 b

Trust in domestic vaccines - .006a*
Very trusting 126 2 (2.4) 1 b

Mostly trusting 416 22 (5.3) 2.4 (0.7–8.5) .176
Not very trusting 145 16 (11) 6.6 (1.8–24.1) .004*
Very distrustful 11 3 (18.2) 10.9 (1.5–81.4) .020*

Classification of domestic vaccines 8.909 .003*
Know 426 18 (4.2) 1 b

Don’t know 296 29 (9.8) 2.1 (1.1–4.3) .034*

Bold values indicate significant difference (*P < .05). 
aFisher’s exact probability method. 
bReference category. 
(aOR: Adjusted odds ratio,CI: confidence interval, OR: odds ratio).
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Spearman rank correlation analysis between vaccine knowl
edge and the three dimensions of the PACV scale. The results 
of the Spearman rank correlation analysis between the score in 
vaccine knowledge and the three dimensions of the PACV scale 
showed that only the correlation between parents’ overall atti
tude to childhood vaccines and their scores in vaccine knowl
edge was statistically significant (p < .05). The overall attitude 
was negatively correlated with vaccine knowledge (r = −0.212, 
p < .001), that is, the higher degree of vaccine hesitancy, the 
lower score in parents’ vaccine knowledge.

Qualitative interview
The results showed that 35 families had delayed vaccination 
due to insufficient supply of vaccines at vaccination sites, 27 
parents said that their children were not vaccinated on time 
because of their busy work schedule and forgetfulness, and 25 
parents did not have their children vaccinated on time as they 
were not in Guangzhou then (being on business trips, return
ing to their hometowns, etc.). Among the four parents who 
refused to have their children vaccinated with required vac
cines, one explained that his child had severe vomiting and 
syncope after the injection of a dose of polio vaccine at the age 
of 3 months, after which the injection was stopped. He also said 
that he would take his child to Hongkong to receive the rest of 
needed vaccinations. The other three parents refused to revac
cinate their children after a failed BCG vaccination, and one of 
the children experienced severe post-vaccination vomiting.

Discussions

After the reliability and validity test, the Chinese version of the 
PACV scale was found to have good reliability and validity and 
it could be used as an evaluation tool to reflect parents’ vacci
nation attitudes and vaccine hesitancy.

It can be seen from the results of the study that Guangzhou 
parents showed a favorable attitude toward the China’s 
Immunization Programme. A total of 88.8% of parents agreed 
to have their children vaccinated under the National 
Immunization Programme, which, on the other hand, reflects 
that China has done quite well in the publicity and implementa
tion of the law on the prevention and control of infectious 

diseases.25 However, 6.6% of parents in Guangzhou still hesi
tated to have their children vaccinated. More than half of these 
hesitant parents were reported to have had ‘behavior of delaying 
vaccination under the immunization programme,’ whereas 16% 
of them had ‘refusal behavior.’ The attitude and behavior of 
parents about children’s vaccines, reflected by the Chinese ver
sion of the PACV scale score, were consistent. Though incidence 
of vaccine hesitancy varies from country to country,26 the vac
cine hesitancy rate of parents in Guangzhou (6.6%), compared 
with the statistics from other studies conducted in countries 
other than China, was quite low. It might in part be attributed 
to the fact that the China’s Immunization Programme has 
achieved the goal of 90% coverage (township as a unit) since 
2013 and thus fulfilled the purpose of the Universal Child 
Immunization simultaneously.27 In contrast, in 2019 a study 
on vaccine hesitancy among parents was conducted by the 
WHO in Saudi Arabia, and collected data showed that up to 
20% of the 500 parents were hesitant to have their children 
vaccinated;28 in another vaccine hesitancy survey conducted in 
the European Union, 35% of parents in the Czech Republic 
considered measles vaccine unsafe and 19% considered measles 
vaccine unnecessary;29 in 2020, among the 956 parents surveyed 
in Indonesia, 152 parents (15.9%) were hesitant about 
vaccination.30 The low vaccine hesitancy rate of Guangzhou 
parents may be chiefly related to the effective implementation 
of vaccination-relevant policies and regulations in China, and 
another contributing factor might be the great economic sup
port for the immunization programme from the government.

With all other variables adjusted, multivariate analysis 
revealed that parental mistrust of domestic vaccines was one 
of the main risk factors for vaccine hesitancy in Guangzhou. 
A study on the factors affecting childhood vaccination in 
Galkayo District, Puntland, Somalia showed that parents’ low 
trust in vaccines could not be ignored,31 while vaccine safety 
was one of the main factors that affected parents’ trust in 
vaccines. From 2016 to 2018, the reported vaccine safety inci
dents attracted significant attention in China. Nonstandard 
production processes, falsified production records, and sub
standard transportation and storage conditions may contribute 
to vaccine safety risks.32,33 These loopholes in vaccine manage
ment in China were believed to have greatly undermined 
parents’ confidence in domestic vaccines. Moreover, once 

Table 4. Awareness of vaccine-related knowledge among parents in Guangzhou.

No Item Number of answers Number of knowers Awareness rate (%)

1 Children with fever or diarrhea cannot be vaccinated. 729 640 87.8
2 Children should stay at the vaccination site for 30 minutes after vaccination. 728 656 90.1
3 Redness and pain at the injection site after vaccination are generally mild reactions. 755 586 77.6
4 Low fever within 24 hours after vaccination is a generally mild reaction. 755 506 67.0
5 Lymph node swelling and pain within 24 hours after vaccination is a generally mild reaction. 755 58 7.7
6 BCG vaccine belongs to required vaccine. 755 490 64.9
7 Hepatitis B vaccine belongs to required vaccine. 755 488 64.6
8 Japanese encephalitis vaccine belongs to required vaccine. 755 321 42.5
9 Poliomyelitis vaccine belongs to required vaccine. 755 405 53.6
10 Tuberculosis can be prevented by required vaccines. 755 254 33.6
11 Hepatitis B can be prevented by required vaccines. 755 488 64.6
12 Poliomyelitis can be prevented by required vaccines. 755 416 55.1
13 Diphtheria can be prevented by required vaccines. 755 267 35.4
14 Measles can be prevented by required vaccines. 755 331 43.8
15 Hepatitis A can be prevented by required vaccines. 755 193 25.6
16 Meningococcal meningitis can be prevented by required vaccines. 755 380 50.3
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children’s vaccine safety issues arise, the confidence crisis can 
hardly be resolved in a short time, which may make parents 
more hesitant about vaccination.

China’s government has done a lot to promote public trust in 
domestic vaccines. For instance, the Law on Vaccine 
Management, which was passed and took effect in 2019, stipu
lated strict management by requiring a whole-process super
vision system and toughening penalties on producing and 
selling fake or substandard vaccines. Besides, in some cities 
reliable insurers were introduced to offer insurance against 
abnormal/adverse post-vaccination reactions.34 The above mea
sures might be responsible for the relatively low vaccine hesi
tancy, but another fact that could not be ignored was that in 
Guangzhou as many as 22.3% (156/698) of parents did not trust 
China-made vaccines. Despite their distrust of domestic vac
cines, these parents still had their children vaccinated because 
vaccination under the National Immunization Programme was 
a basic prerequisite for their children’s entry into nursery or 
school. On registering schooling, children vaccination certifi
cates were required, and those who were found not to have been 
vaccinated with required vaccines would be denied entry into 
nursery or school. Furthermore, they would be reported to the 
local vaccination department to urge them to get vaccinated, 
with the exception of a very small number of parents who might 
leave their children unvaccinated for the reason of allergy or 
poor/improper physical health.35 Though the mandatory provi
sions of the law might promote children’s vaccination rate to 
a certain extent, the fundamental risk factors for parents’ vaccine 
hesitancy were not controlled yet. Therefore, with intent to 
improve public confidence in vaccines and vaccination services, 
it was still advisable for China’s public health sector to tighten 
the whole-process supervision to ensure vaccine quality and 
vaccination safety.

Similarly, it was found that parents who could not make 
clear which were required vaccines and which were optional 
ones were more likely to have child vaccine hesitancy than 
parents who could. Previous studies have shown that parents’ 
knowledge of vaccination is an important factor influencing 
children’s immunization status.36 Among all the knowledge 
items included in the scale, knowledge about the classification 
of vaccines, that is, about which were required and which 
were optional in China, was believed to be the most impor
tant, more decisive and influential than any other item. 
A lack of understanding of this knowledge item might lead 
to parents’ misunderstanding of vaccines, ultimately resulting 
in vaccine hesitancy. According to the survey, in Guangzhou 
parents’ knowledge of childhood vaccines mainly came from 
media push (66.3%), messages from medical staff (64.5%), 
and community health education (54.7%). It could be con
cluded that media push has become the main channel for 
parents to acquire vaccine knowledge. However, some media 
demonized vaccination in the reported vaccine incidents, in 
which the dissemination of irrational information could 
affect parents’ attitudes and behaviors about vaccination to 
varying degrees. Therefore, to lessen the negative effects of 
distorted or untruthful media reports, it was suggested that 
the authority concerned improve their communication and 

cooperation with the media, standardize the mechanism of 
vaccine information release, and specifically strengthen the 
regulation on we-media.37 On the other hand, medical staff, 
as an important and reliable source of vaccine-related infor
mation for the public,38,39 could receive further training on 
professional ethics and specialist knowledge so as to better 
help raise the awareness of the parents.40 Moreover, under 
the premise of ensuring the safety and effectiveness of vac
cines, vaccination clinics and the Centers for Disease 
Prevention and Control (CDC) at all levels could do more 
in the publicity of vaccine-related knowledge to decrease 
their distrust of domestic vaccines as well as improve the 
vaccination coverage.

The cross-sectional findings of this study were derived from 
the self-reports of the respondents and might be subject to 
some degree of recall bias and reporting bias, but this study 
conducted in Guangzhou cannot be considered representative 
of the case of Guangdong province or even China. The Chinese 
version of the PACV scale was only applied to the investigation 
into parents’ hesitancy in having their children vaccinated with 
required vaccines in Guangzhou. If applied to the populations 
in areas other than Guangzhou or to children vaccination with 
optional vaccines, the content and the design of the scale items 
need adapting to the characteristics of the population and the 
purpose of the study.

Conclusions

There were 6.6% of parents in Guangzhou showed vaccine 
hesitancy according to their evaluation scores on the Chinese 
version of the PACV scale. Out of the 755 respondents, 50 
were vaccine hesitant; among the hesitant parents, 78% had 
not refused to get their children the required vaccine, 16% 
had refused, and 6% were unsure. In addition, 20 (2.7%) out 
of 755 respondents had refused to give their children the 
required vaccines for reasons other than illness or allergy. 
Among these 20 parents, vaccine hesitancy incidence was 
40%. It can be concluded that children vaccine hesitancy 
among parents in Guangzhou is related to their vaccine cog
nition and trust in domestic vaccines. Thus more work can be 
done to help improve parents’ vaccine cognition and their 
trust in domestic vaccines to reduce the occurrence of vaccine 
hesitancy.

Notes

1. Required vaccines: Hepatitis B Vaccine (HepB), Bacillus Calmette- 
Guérin vaccine (BCG), Inactivated polio vaccine (IPV), Live 
Attenuated Oral Poliomyelitis Vaccine (OPV), DTaP (Diphtheria, 
Tetanus, Pertussis), DT (Diphtheria, Tetanus), MMR (Measles, 
Mumps, Rubella), Live attenuated Japanese encephalitis vaccine 
(JE-L), Inactivated Japanese encephalitis vaccine (JE-I), Group 
A Meningococcal polysaccharide vaccine (MPSV-A), Group 
A and Group C Meningococcal Polysaccharide Vaccine (MPSV- 
AC), Live attenuated Hepatitis A vaccine (HepA-L), Inactivated 
hepatitis A vaccine (HepA-I).

2. Optional vaccines: In addition to the required vaccines, other 
vaccines are administered at citizens’ own expense and on 
a voluntary basis.
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