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ARTICLE INFO ABSTRACT

Keywords: The awareness and acceptance of the human papillomavirus (HPV) vaccines among Chinese primary and ju-
Acceptance nior high school students is limited. A meta-analysis was conducted to evaluate the awareness of HPV and HPV
Vaccine

vaccines, as well as the acceptance of HPV vaccines, providing evidence-based strategies to promote HPV vacci-
nation. Based on the databases of CNKI, Wanfang, VIP, PubMed, Embase, and Cochrane library, the literatures
about the awareness of HPV and HPV vaccines, as well as the acceptance of HPV vaccines among parents of
primary and junior high school students were collected from the inception to June 2023. Subgroup analysis
was used to find the source of heterogeneity. Publication bias was evaluated using funnel plots and Egger’s test.
Fifteen literatures with 21,853 participants were included. The pooled HPV awareness, HPV vaccine awareness
and acceptance rates among parents of primary and junior high school students in China were 42.90% (95% CI:
33.34%-52.47%), 28.11% (95% CI: 18.20%-43.41%), and 55.29% (95% CI: 45.85%—64.36%), respectively. The
survey period and the proportion of female parents were the heterogeneity in awareness of HPV and HPV vac-
cines, as well as acceptance of HPV vaccines by subgroup analysis. Additionally, regional distribution emerged as
another significant source of heterogeneity in HPV vaccine acceptance. The primary cause for parents’ reluctance
to vaccinate their children was theirs worries about the safety of the vaccines (66.21%). Though the awareness
of HPV and its vaccines was low among parents of primary and junior high school students in China, the accep-
tance of HPV vaccines was relatively high. Strengthening health education and publicity was crucial to enhance
awareness and acceptance, promoting HPV vaccination for effective cervical cancer prevention.

Human papillomavirus
Meta-analysis
Parents

1. Introduction

Cervical cancer is the fourth most common cancers and
the fourth leading cause of cancer death in women. In
2020, 604,000 new cases and 342,000 deaths of cervi-
cal cancer were reported worldwide, and China had the
highest burden of cervical cancer [1,2]. Human papillo-
mavirus (HPV) infection is closely related to cervical can-
cer, and persistent high-risk HPV (HR-HPV) infection is
the main cause of cervical cancer [3,4]. Cervical cancer
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is currently the only cancer with a definite etiology that
can be prevented and treated either through early vac-
cination against HR-HPV, or by successful screening and
management of precursors of cervical cancer [5,6].

With the development of preventive medicine re-
search, preventive HPV vaccines have been successfully
developed, introduced to the market, and concurrently
used in clinical practice in many countries [7]. Currently,
China has approved the marketing of bi-valent, quadri-
valent, and 9-valent HPV vaccines. These vaccines are de-
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signed to target different types of HPV and have demon-
strated the potential to effectively prevent HPV-related
diseases [8]. Research indicates that the effectiveness of
HPV vaccines is significantly influenced by the age at
which the vaccine is had. Early vaccine against HPV is
particularly crucial in preventing HPV infection and re-
lated diseases [9].

The World Health Organization recommends targeting
girls aged 9-14 years who have not initiated sexual ac-
tivity as the primary recipients for HPV vaccination, as
this age group is considered the optimal time for vaccina-
tion [10]. The guidelines for comprehensive prevention
and control of cervical cancer in China took girls aged
13-15 as the key target population [11]. However, vacci-
nation is largely dependent on parents’ awareness and ac-
ceptance of the HPV vaccines. Unfortunately, without suf-
ficient information about HPV and cervical cancer, many
parents may harbor doubts or misconceptions about the
effectiveness of HPV vaccines. Consequently, these mis-
understandings could lead some parents to hesitate about
whether to have their children vaccinated against HPV.
Therefore, increasing parental awareness and acceptance
of HPV vaccines is critical to increase HPV vaccination
among primary and junior high school students. However,
there is inconsistency in the awareness and acceptance of
HPV and HPV vaccines among parents of Chinese primary
and junior high school students.

This study aimed to utilize a meta-analysis to analyze
the awareness and acceptance of primary and junior high
school students’ parents towards HPV and the HPV vac-
cines in China, and explore the reasons behind parental
vaccine hesitancy, providing evidence-based recommen-
dations for promoting and advocating the HPV vaccines
among Chinese primary and junior high school students.

2. Materials and methods
2.1. Search strategy and selection criteria

This systematic review and meta-analysis was con-
ducted in accordance with the Preferred Reporting Items
for Systematic Reviews and Meta-analyses (PRISMA) re-
porting guideline [12]. The corresponding checklists were
shown in the Supplemental File. The study protocol was
registered with the PROSPERO international prospective
register of systematic reviews (CRD42023444453).

Literatures about the cross-sectional studies on parents’
awareness and acceptance of HPV and HPV vaccines for
primary and junior high school students in China from 6
electronic databases (CNKI, Wanfang, VIP, PubMed, Em-
base, and Cochrane library) were systematically searched.
The research topics were as follow: HPV, vaccine, parent,
acceptability. The study was conducted from the incep-
tion to June 2023. The language of the literature was con-
fined to Chinese and English. Also, further relevant litera-
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ture were added by tracing the references of the included
literature.

Inclusion criteria: (1) A cross-sectional study was on
the awareness and acceptance of HPV and HPV vaccines
among parents of primary and junior high school students
in China; (2) Original research; (3) The key terms simulta-
neously included a) Level of the awareness of HPV (Have
you heard of HPV); b) Level of the awareness of HPV vac-
cines (Have you ever heard of the HPV vaccine); c) The
acceptance of HPV vaccines; and (4) The language of the
literature was English or Chinese.

Exclusion criteria: (1) Literature that did not provide
underlying data or insufficient data to recalculate or com-
bine; (2) Review, lecture, case reports and conference lit-
erature; (3) Literature with a quality score < 5; and (4)
Duplicated literature.

2.2. Data extraction

Two researchers (C.M.M. and W.Y.) independently
conducted literature screening, data extraction, quality
scoring, and cross checking. If there was any dispute, it
was resolved through further discussion with the third re-
searcher (Z.D.). The following information was extracted:
the first author, publication year, survey area, sample
size, sampling method, the proportion of female parents,
the proportion of high school education or above, sur-
vey time, HPV awareness, HPV vaccines’ awareness, HPV
vaccines’ acceptance, HPV awareness rate, HPV vaccines’
acceptance rate, and literature quality score, etc.

2.3. Quality assessment

The quality of literatures was assessed by the Agency
for Healthcare Research and Quality (AHRQ) checklist.
The AHRQ cross-sectional evaluation scale was used to
evaluate 11 items with a total score of 11. The higher
the total score, the higher the quality of the literature. In
this meta-analysis, a study with a score of 7-9 has good
quality and low risk of bias, a score of 4-6 has a moderate
quality and moderate risk of bias, and a score of 0-3 has
low quality and high risk of bias.

2.4. Statistical analysis

A systematic analysis approach was used to calculate
the pooled awareness of HPV/HPV vaccines and the ac-
ceptance of HPV vaccines from all eligible literature. The
meta-analysis was conducted with the prevalence esti-
mates that had been transformed using untransformed
proportions, log-transformation and logit transformation
to meet the requirement, which was tested using the
Shapiro-Wilk test. The heterogeneity among studies was
assessed using I? statistic, which showed the percentage
of variation across studies (with values of 25, 50, and
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Fig. 1. PRISMA flow diagram of literatures selection by inclusion and exclusion.

75 indicating low, moderate, and high degrees of hetero-
geneity, respectively). If the data showed low or moderate
heterogeneity (I> < 50%), a fixed-effect model was used;
otherwise, a random-effect model was used [13,14]. Sub-
group analysis by survey time, the proportion of female
parents, the proportion of parents with a high school de-
gree or above and regional distribution was used to find
the source of heterogeneity. Finally, publication bias was
evaluated using funnel plots and Egger’s test. It was con-
sidered statistically significant if the P < 0.05. All statisti-
cal analyses were performed using R version 4.2.2 (Auck-
land, New Zealand: The University of Auckland) and Ex-
cel version 2016 (Microsoft).

3. Results
3.1. Selection and characteristics
Following the search strategy, 2798 studies were iden-

tified, with 793 duplicates removed. Sixty-one of these
studies were read in full-text, and 15 of them [15-29] met
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the inclusion criteria in Fig. 1. The characteristics of the
15 included studies were shown in Table 1. The study in-
cluded a wide-ranging sample of 4339 male and 17,237
female parents, hailing from at least 10 provinces, munic-
ipalities, and autonomous regions, and spanning 19 cities.
Of the 15 studies, 13 were conducted in Chinese and the
remaining 2 in English.

3.2. Analysis of HPV awareness

To improve parents’ awareness of HPV, we gained in-
depth insights into the knowledge of HPV among the par-
ents of Chinese primary and junior high school students.
The analysis was based on the awareness of HPV included
10,042 participants. The overall random-effects pooled
awareness rate of HPV was 42.90% (95% CI: 33.34%-—
52.47%) with a high level of heterogeneity (I> = 99.6%)
as shown in Fig. 2. The sensitivity analysis showed that
parent’s awareness of HPV ranged from 40.25% (95% CIL:
31.63%-48.88%) to 44.58% (95% CI: 34.92%-54.23%),
indicating the results was stable. There were signs of pub-
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Fig. 2. Forest plot of HPV awareness among parents of primary and junior high school students in China [15-29].
A B C
0.000 0.00 ; O%O o 0.00
0.005 - 0057 °e * o 0.02-
° ® i : o
:%0010— o ° ° il . e - o g 0.04- o
? Lt B 0.154 B
2 ° © 8 0.06+ .
675; 0.015 o, § 0.20 g 0
° 0.08
00204 o ° 0.25 ;
°o . 0.10° > |
0.025 | ; 0.30 . : e °
T T T T T T T T T T T T T T T T T T T T T
02 03 04 05 06 07 08 -35 -30 -25 -20 -15 -1.0 -05 00 -10 -05 00 05 10 15
Proportion Log Transformed Proportion Logit Transformed Proportion

Fig. 3. Funnel chart depicting the rate of awareness and acceptance of HPV and HPV vaccines among parents of primary and junior high school students in China.
HPV awareness rate (A), HPV vaccines’ awareness rate (B) and HPV vaccines’ acceptance rate (C).

lication bias when the funnel plot was examined visually,
but Egger’s test indicated otherwise (P = 0.73) as seen in
Figs. 3A and 4A.

3.3. Analysis of HPV vaccines’ awareness

To understand the parents’ awareness of the HPV vac-
cines can determine the demand for promoting vaccina-
tion, we conducted the analysis of HPV vaccines’ aware-
ness including 8,424 participants. The overall random-
effects pooled awareness rate of HPV vaccines was
28.11% (95% CI: 18.20%-43.41%) with a high level of
heterogeneity (I> = 99.7%) as shown in Fig. 5. The sen-
sitivity analysis showed that parent’s awareness of HPV
vaccines ranged from 25.95% (95% CI: 16.81%-40.06%)
to 32.62% (95% CIL: 23.11%-46.04%), indicating the re-
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sult was stable. The funnel plot was asymmetric, and there
was publication bias, Egger test P < 0.05, indicating that
the bias was statistically significant as shown in Figs. 3B
and 4B.

3.4. Analysis of HPV vaccines’ acceptance

To understand parents’ willingness and attitude to-
wards having their children receive the HPV vaccines,
we conducted the analysis of HPV vaccines’ acceptance
including 11,161 participants, the overall random-effects
pooled acceptance rate of HPV vaccines was 55.29% (95%
CI: 45.85%-64.36%) with a high level of heterogeneity
(I = 99.1%) as shown in Fig. 6. The sensitivity analysis
showed that parent’s awareness of HPV vaccines ranged
from 52.70% (95% CI: 44.09%-61.14%) to 57.47% (95%
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Fig. 5. Forest plot of HPV vaccines’ awareness among parents of primary and junior high school students in China [15-29].

CI: 48.44%-66.02%), indicating the result was stable. The
funnel plot was symmetrical, and Egger’s test (P = 0.35),
did not indicate publication bias as shown in Figs. 3C
and 4C.

3.5. Subgroup analysis

We conducted subgroup analysis to explore the sources
of heterogeneity. The survey period (around 2016) and
the proportion of female parents were the heterogene-
ity in awareness of HPV and HPV vaccines, as well as
acceptance of HPV vaccines by subgroup analysis. Addi-
tionally, regional distribution emerged as another signif-
icant source of heterogeneity in HPV vaccine acceptance,
as shown in Table 2.
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3.6. Reasons why parents were reluctant to vaccinate their
children against HPV

In order to explore the reasons for the parents were re-
luctant to vaccinate their children against HPV, we con-
ducted an analysis of 15 included studies and found that
12 of them investigated parents’ unwillingness to have
their children vaccinated with the HPV vaccines. Parents
worried about the safety of vaccines (66.21%; 95% CI:
59.68%-73.46%, I> = 97.7%), the effectiveness of vac-
cines (45.03%; 95% CI: 35.15%-55.33%, I> = 95.7%),
their children were too young (40.24%; 95% CI: 34.90%—
46.39%, I = 88.8%), and vaccines were not widely used
in China (36.21%; 95% CI: 30.82%-42.53%, I> = 98.0%).
In addition, it was partly due to absence of aware-
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Fig. 6. Forest plot of HPV vaccines’ acceptance rate among parents of primary and junior high school students in China [15-29].

ness of HPV vaccines (28.20%; 95% CI: 2.07%-54.34%,
I2 = 99.9%).

4. Discussion

Cervical cancer is the only cancer in the world that
can be prevented by HPV vaccination [30,31]. Studies
have shown that persistent infection with HR-HPV is the
main cause of cervical cancer [32,33]. The incidence
of cervical cancer can be reduced by 70% after HPV
vaccination in school-age girls [34], and as of June
2020, 107 (55%) of the 194 WHO Member States have
introduced HPV vaccination [35]. According to a paper
published by WHO in 2018 [36], the primary prevention
target of cervical cancer were to vaccinate girls aged
9-13 before they start having sex, and it was crucial
to protect school-age girls from HPV infection in order
to prevent cervical cancer. As part of China’s plan to
eliminate cervical cancer, 15 cities were selected in 2021
as the first pilot cities for comprehensive cervical cancer
prevention, and introduced a free HPV vaccination pro-
gram for school-aged girls [37]. Parental awareness and
acceptance of HPV vaccines played a significant role in
HPV vaccination among junior high school students, and
the low awareness of HPV vaccines among parents might
affect the future promotion of the vaccination against
HPV in China. In this study, fifteen cross-sectional studies
of parents’ awareness on HPV, HPV vaccines and accep-
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tance of HPV vaccines for primary and junior high school
students in China between 2013 and 2023 was evalu-
ated. Fifteen literatures all included 3 indicators: HPV
awareness rate, HPV vaccines’ awareness rate, and HPV
vaccines’ acceptance rate, which could reflect the cogni-
tion of HPV and HPV vaccines since they were from the
same population. This study revealed that the awareness
and acceptance rates of HPV and HPV vaccines among
parents of primary and junior high school students in
China stood at 42.90%, 28.11% and 55.29%, respec-
tively. Compared to the study done in 2019, these figures
showed an increase of 28.21%, 18.91%, and 41.35%
[38], this could be due to the emphasis on a younger age
group, particularly those girls aged 15 or younger, who
have been prioritized for HPV vaccination within the na-
tional government immunization program. Additionally,
this may have been influenced by the National Health
Commission’s initiative to provide free HPV vaccination
for girls aged 9-14 in pilot areas since 2021 [39]. With the
publicity and promotion of vaccine, parents’ awareness
and acceptance rates of HPV vaccines are increasing, but
they were still relatively low compared to other countries
[40-44]. For example, the coverage rates of the 3-dose
HPV vaccines among female students in Tanzania were
84.7%, 81.4%, and 76.1%, respectively [45]; the HPV
awareness among parents of adolescent girls in Nigeria
was 53.5%, and the HPV vaccine awareness and accep-
tance rates were 62.1% and 79.2%, respectively [46].



M. Cui, Y. Wang, Z. Liu et al.

Table 1

Characteristics of included literature.

Quality
score

Acceptance
of HPV

Awareness
of HPV

Awareness

Surveyed time

Parents with high school or
above education (%)

Female

Sampling method

Sample size

Surveyed area

Author & survey year

of HPV (%)

parents (%)

vaccines (%)

vaccines (%)

87.22
83.27
49.86
71.23

59.22 68.43
60.73

79.91

2021

51.65
61.96

28.38

82.15

Convenience sampling

846

Zhejiang

Wang et al., 2023 [15]

86.55

2021

73.64
78.65

Proportionate to population size

1309
1466
1227

927

Shanghai
Zhejiang
Beijing

Zhong et al., 2022 [16]

16.81
57.86

47.25

19.65
59.01

2019

Multi-stage stratified cluster sampling

Liang et al., 2021 [17]
Zhao et al., 2020 [18]
Wu et al., 2020 [19]
Shi et al., 2020 [20]
He et al., 2020 [21]
Pu et al., 2018 [22]
Hu et al., 2018 [23]

2020
2019

59.90
40.34

100.00

Multi-stage stratified cluster random sampling

Cluster non-random sampling
Convenience sampling method

56.42
60.76
61.37
41.30
38.87
42.50
22.63
25.10

100.00
86.05
75.93
65.20

66.71

Shanghai

45.62
84.40
61.10

56.16

54.90
61.37

43.20

2019

21.20
47.40

4947

673
368

4 provinces
Hangzhou
Chengdu

2018

Multi-stage stratified cluster random sampling

Easy sampling

2015-2016

2017

12.00
35.84
25.30

27.56

Random stratified cluster sampling

3262
2307
360
2895
341
542

Shanghai
Xiamen
Jinan

61.90
40.80
36.20
36.66
26.70
48.42

21.40
10.20
14.00
14.66
22.90
13.32

2018

100.00
52.22
62.80
63.34
68.50
55.35

Multistage cluster random sampling

Cluster sampling

Han et al., 2018 [24]

2013

74.58

Wang et al., 2015 [25]

2011-2012

2013

42.40
27.14

Multistage nonrandomized cluster sampling

Cluster sampling

7 cities
Wuhan

Zhang et al., 2015 [26]

21.99
32.10

Zhang et al., 2014 [27]
Hu et al., 2014 [28]

Li et al.,, 2013 [29]

2013

46.80
21.67

Stratified sampling

Guangzhou
Beijing

21.41

2011-2012

Convenience and Multi-stage sampling

383
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The acceptance of HPV and HPV vaccines by parents
of adolescent boys in Portugal were 69.5% and 84.5%,
respectively [47]; a Spanish study concluded that HPV
awareness and parental occupation were associated
with HPV vaccines’ acceptance [48]. In addition, the
acceptance of HPV vaccines among parents of Australian
children was 80.1% [49]. The awareness, vaccine price,
vaccine safety and effectiveness were related to parents’
willingness to vaccinate their children with HPV vaccines
in Nigeria [46]; our study found that the main factors
affecting the acceptance of parental HPV vaccines were
vaccine safety, vaccine effectiveness, parental awareness
and children’s age in China. However, given the vast
territory of China and the disparity in economic growth,
parents had different levels of knowledge regarding
HPV and HPV vaccines. The subgroup analysis was also
scheduled to investigate the underlying sources of the
heterogeneity. It showed that the publication bias of the
publications was small, suggesting the results was stable
and reliable, and which could provide a theoretical basis
for the promotion of HPV vaccines.

At present, most parents have a relatively low aware-
ness rate of HPV and HPV vaccines. HPV vaccines are
most effective way to prevent cervical cancer before their
first sex behavior. Parents tend to underestimate the mo-
ment when their children will exhibit their first sexual
behavior. A study has indicated that the median age of
first sexual intercourse among urban women in China is
22 years, while in rural areas it is 21 years. Furthermore,
more than 10% of females aged 15-19 have engaged in
sexual activity [50]. Research on domestically produced
bivalent HPV vaccines has demonstrated that 2 doses ad-
ministered to females aged 9-14 provide equivalent im-
munogenicity to the standard 3-dose regimen. The ben-
efits of administering HPV vaccines to females aged 13-
15 prior to their first sexual encounter can be maximized
[51,52]. It is essential for public health officials to provide
education on the knowledge of HPV and HPV vaccines,
and to increase parents’ understanding, recognition, and
approval of the HPV vaccines, especially before girls grad-
uate from junior high school (before the age of 16). The
government should expedite the approval process of do-
mestic HPV vaccines through centralized procurement to
promote HPV vaccine supply enterprises with reasonable
prices. Additionally, they should explore various chan-
nels to ensure the vaccination of school-aged students in
poverty-stricken areas, which will be beneficial in signif-
icantly increasing the HPV vaccination rate and protect-
ing the healthy development of young people, ultimately
aiming to eliminate cervical cancer in China as soon as
possible.

The limitations of this study: As a single rate meta-
analysis, the high heterogeneity was observed during data
integration. The subgroup analyses was employed to ad-
dress this issue. Due to the high heterogeneity, interpret-
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Table 2

Subgroup analysis on awareness and acceptance rates of HPV and HPV vaccines.
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No. of No. of No. with
Subgroup studies  subjects awareness HR (95%CI) P
/acceptance
HPV awareness
Survey time <0.0001
>2016 9 16,964 8749 —eo—i 0.5306 (0.4181; 0.6431)
<2016 6 4889 1293 o 0.2748 (0.2159; 0.3336)
Proportion of female 0.0002
>70% 8 13,702 7481 —-o— 0.5484 (0.4271; 0.6697
<70% 7 8151 2561 = 0.2920 (0.2322; 0.3517)
Proportion of parents with high school or above education 0.1606
>50% 4 3742 2359 —— 0.5570 (0.3320; 0.7820)
<50% 11 18,111 1683 —o—i 0.3825 (0.2887; 0.4763)
Regional distribution 0.4993
Eastern region 11 13,302 6082 ° 0.4537 (0.4458; 0.4615)
Midwest region 2 709 227 —e—— 0.3161 (0.1269; 0.5053)
Mixed region 2 7842 3733 i 0.4294 (0.0800; 0.7788)
Awareness of HPV vaccine
Survey time 0.0057
>2016 9 16,964 7627 —e—— 0.4339 (0.3001; 0.6275)
<2016 6 4889 797 0.1440 (0.0722; 0.2872)
Proportion of female 0.0040
>70% 8 13,702 6728 et —— 0.4593 (0.3083; 0.6843)
<70% 7 8151 1696 0.1588 (0.0868; 0.2905)
Proportion of parents with high school or above education 0.8170
> 50% 4 3742 2432 ® 0.3195 (0.0672; 1.0000)
<50% 11 18,111 5992 —o— 0.2647 (0.1883; 0.3720)
Regional distribution 0.9804
Eastern region 11 13,302 5094 Loe 0.2860 (0.1636; 0.5000)
Midwest region 2 709 209 e 0.2533 (0.0878; 0.7303)
Mixed region 2 7842 3121 0.2773 (0.0726; 1.0000)
HPYV vaccination willingness
Survey time 0.0002
>2016 9 16,964 9848 —e—i 0.6495 (0.5531; 0.7351)
<2016 6 4889 1818 —o—i 0.4003 (0.3179; 0.4887)
Proportion of female 0.0008
>70% 8 13,702 8016 —o— 0.6601 (0.5546; 0.7518)
<70% 7 8151 3650 —o— 0.4236 (0.3407; 0.5111)
Proportion of parents with high school or above education 0.1648
>50% 4 3742 2616 H—— 0.6540 (0.4827; 0.7930)
<50% 11 18,111 9050 —8— 0.5145 (0.4126; 0.6151)
Regional distribution 0.0239
Eastern region 11 13,302 8044 H—e— 0.5915 (0.4777; 0.6963)
Midwest region 2 709 350 —e— 0.4885 (0.3228; 0.6568)
Mixed region 2 7842 3272 @ 0.4026 (0.3318; 0.4778)
0.5 1.5

ing the meta-analysis results requires caution. The investi-

gation mainly focused on provincial capitals, which may
not fully represent all parents’ willingness to vaccinate

their children with HPV vaccines in China. To ensure com-
prehensive insights, more large-scale, high-quality stud-
ies are needed to reflect the awareness and acceptance of
HPV vaccines among parents of primary and junior high

school students in China.

5. Conclusion

The parents of primary and junior high school students
in China are now more likely to vaccinate their children
against HPV than before, although the awareness and ac-
ceptance of HPV and HPV vaccines are not so high. To
understand why parents were initially hesitant to vacci-

nate their children is essential for creating and executing
public health strategies. Medical institutions, schools, and
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communities should promote social awareness and health
education to increase parents’ knowledge of HPV and HPV
vaccines to prevent cervical cancer.
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