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The awareness and acceptance of the human papillomavirus (HPV) vaccines among Chinese primary and ju- 

nior high school students is limited. A meta-analysis was conducted to evaluate the awareness of HPV and HPV 

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. 
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. Introduction 

Cervical cancer is the fourth most common cancers and

he fourth leading cause of cancer death in women. In

020, 604,000 new cases and 342,000 deaths of cervi-

al cancer were reported worldwide, and China had the

ighest burden of cervical cancer [1 , 2] . Human papillo-

avirus (HPV) infection is closely related to cervical can-

er, and persistent high-risk HPV (HR-HPV) infection is

he main cause of cervical cancer [3 , 4] . Cervical cancer
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s currently the only cancer with a definite etiology that

an be prevented and treated either through early vac-

ination against HR-HPV, or by successful screening and

anagement of precursors of cervical cancer [5 , 6] . 

With the development of preventive medicine re-

earch, preventive HPV vaccines have been successfully

eveloped, introduced to the market, and concurrently

sed in clinical practice in many countries [7] . Currently,

hina has approved the marketing of bi-valent, quadri-

alent, and 9-valent HPV vaccines. These vaccines are de-
vember 2023 
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igned to target different types of HPV and have demon-

trated the potential to effectively prevent HPV-related

iseases [8] . Research indicates that the effectiveness of

PV vaccines is significantly influenced by the age at

hich the vaccine is had. Early vaccine against HPV is

articularly crucial in preventing HPV infection and re-

ated diseases [9] . 

The World Health Organization recommends targeting

irls aged 9–14 years who have not initiated sexual ac-

ivity as the primary recipients for HPV vaccination, as

his age group is considered the optimal time for vaccina-

ion [10] . The guidelines for comprehensive prevention

nd control of cervical cancer in China took girls aged

3–15 as the key target population [11] . However, vacci-

ation is largely dependent on parents’ awareness and ac-

eptance of the HPV vaccines. Unfortunately, without suf-

cient information about HPV and cervical cancer, many

arents may harbor doubts or misconceptions about the

ffectiveness of HPV vaccines. Consequently, these mis-

nderstandings could lead some parents to hesitate about

hether to have their children vaccinated against HPV.

herefore, increasing parental awareness and acceptance

f HPV vaccines is critical to increase HPV vaccination

mong primary and junior high school students. However,

here is inconsistency in the awareness and acceptance of

PV and HPV vaccines among parents of Chinese primary

nd junior high school students. 

This study aimed to utilize a meta-analysis to analyze

he awareness and acceptance of primary and junior high

chool students’ parents towards HPV and the HPV vac-

ines in China, and explore the reasons behind parental

accine hesitancy, providing evidence-based recommen-

ations for promoting and advocating the HPV vaccines

mong Chinese primary and junior high school students. 

. Materials and methods 

.1. Search strategy and selection criteria 

This systematic review and meta-analysis was con-

ucted in accordance with the Preferred Reporting Items

or Systematic Reviews and Meta-analyses (PRISMA) re-

orting guideline [12] . The corresponding checklists were

hown in the Supplemental File. The study protocol was

egistered with the PROSPERO international prospective

egister of systematic reviews (CRD42023444453). 

Literatures about the cross-sectional studies on parents’

wareness and acceptance of HPV and HPV vaccines for

rimary and junior high school students in China from 6

lectronic databases (CNKI, Wanfang, VIP, PubMed, Em-

ase, and Cochrane library) were systematically searched.

he research topics were as follow: HPV, vaccine, parent,

cceptability. The study was conducted from the incep-

ion to June 2023. The language of the literature was con-

ned to Chinese and English. Also, further relevant litera-
274 
ure were added by tracing the references of the included

iterature. 

Inclusion criteria: (1) A cross-sectional study was on

he awareness and acceptance of HPV and HPV vaccines

mong parents of primary and junior high school students

n China; (2) Original research; (3) The key terms simulta-

eously included a) Level of the awareness of HPV (Have

ou heard of HPV); b) Level of the awareness of HPV vac-

ines (Have you ever heard of the HPV vaccine); c) The

cceptance of HPV vaccines; and (4) The language of the

iterature was English or Chinese. 

Exclusion criteria: (1) Literature that did not provide

nderlying data or insufficient data to recalculate or com-

ine; (2) Review, lecture, case reports and conference lit-

rature; (3) Literature with a quality score ≤ 5; and (4)

uplicated literature. 

.2. Data extraction 

Two researchers (C.M.M. and W.Y.) independently

onducted literature screening, data extraction, quality

coring, and cross checking. If there was any dispute, it

as resolved through further discussion with the third re-

earcher (Z.D.). The following information was extracted:

he first author, publication year, survey area, sample

ize, sampling method, the proportion of female parents,

he proportion of high school education or above, sur-

ey time, HPV awareness, HPV vaccines’ awareness, HPV

accines’ acceptance, HPV awareness rate, HPV vaccines’

cceptance rate, and literature quality score, etc. 

.3. Quality assessment 

The quality of literatures was assessed by the Agency

or Healthcare Research and Quality (AHRQ) checklist.

he AHRQ cross-sectional evaluation scale was used to

valuate 11 items with a total score of 11. The higher

he total score, the higher the quality of the literature. In

his meta-analysis, a study with a score of 7–9 has good

uality and low risk of bias, a score of 4–6 has a moderate

uality and moderate risk of bias, and a score of 0–3 has

ow quality and high risk of bias. 

.4. Statistical analysis 

A systematic analysis approach was used to calculate

he pooled awareness of HPV/HPV vaccines and the ac-

eptance of HPV vaccines from all eligible literature. The

eta-analysis was conducted with the prevalence esti-

ates that had been transformed using untransformed

roportions, log-transformation and logit transformation

o meet the requirement, which was tested using the

hapiro–Wilk test. The heterogeneity among studies was

ssessed using I2 statistic, which showed the percentage

f variation across studies (with values of 25, 50, and



M. Cui, Y. Wang, Z. Liu et al. Infectious Medicine 2 (2023) 273–282 

Fig. 1. PRISMA flow diagram of literatures selection by inclusion and exclusion. 
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5 indicating low, moderate, and high degrees of hetero-

eneity, respectively). If the data showed low or moderate

eterogeneity ( I2 < 50%), a fixed-effect model was used;

therwise, a random-effect model was used [13 , 14] . Sub-

roup analysis by survey time, the proportion of female

arents, the proportion of parents with a high school de-

ree or above and regional distribution was used to find

he source of heterogeneity. Finally, publication bias was

valuated using funnel plots and Egger’s test. It was con-

idered statistically significant if the P < 0.05. All statisti-

al analyses were performed using R version 4.2.2 (Auck-

and, New Zealand: The University of Auckland) and Ex-

el version 2016 (Microsoft). 

. Results 

.1. Selection and characteristics 

Following the search strategy, 2798 studies were iden-

ified, with 793 duplicates removed. Sixty-one of these

tudies were read in full-text, and 15 of them [15–29] met
275 
he inclusion criteria in Fig. 1 . The characteristics of the

5 included studies were shown in Table 1 . The study in-

luded a wide-ranging sample of 4339 male and 17,237

emale parents, hailing from at least 10 provinces, munic-

palities, and autonomous regions, and spanning 19 cities.

f the 15 studies, 13 were conducted in Chinese and the

emaining 2 in English. 

.2. Analysis of HPV awareness 

To improve parents’ awareness of HPV, we gained in-

epth insights into the knowledge of HPV among the par-

nts of Chinese primary and junior high school students.

he analysis was based on the awareness of HPV included

0,042 participants. The overall random-effects pooled

wareness rate of HPV was 42.90% (95% CI: 33.34%–

2.47%) with a high level of heterogeneity ( I2 = 99.6%)

s shown in Fig. 2 . The sensitivity analysis showed that

arent’s awareness of HPV ranged from 40.25% (95% CI:

1.63%–48.88%) to 44.58% (95% CI: 34.92%–54.23%),

ndicating 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] . 

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). 
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ication bias when the funnel plot was examined visually,

ut Egger’s test indicated otherwise ( P = 0.73) as seen in

igs. 3 A and 4 A. 

.3. Analysis of HPV vaccines’ awareness 

To understand the parents’ awareness of the HPV vac-

ines can determine the demand for promoting vaccina-

ion, we conducted the analysis of HPV vaccines’ aware-

ess including 8,424 participants. The overall random-

ffects pooled awareness rate of HPV vaccines was

8.11% (95% CI: 18.20%–43.41%) with a high level of

eterogeneity ( I2 = 99.7%) as shown in Fig. 5 . The sen-

itivity analysis showed that parent’s awareness of HPV

accines ranged from 25.95% (95% CI: 16.81%–40.06%)

o 32.62% (95% CI: 23.11%–46.04%), indicating the re-
276 
ult was stable. The funnel plot was asymmetric, and there

as publication bias, Egger test P < 0.05, indicating that

he bias was statistically significant as shown in Figs. 3 B

nd 4 B. 

.4. Analysis of HPV vaccines’ acceptance 

To understand parents’ willingness and attitude to-

ards having their children receive the HPV vaccines,

e conducted the analysis of HPV vaccines’ acceptance

ncluding 11,161 participants, the overall random-effects

ooled acceptance rate of HPV vaccines was 55.29% (95%

I: 45.85%–64.36%) with a high level of heterogeneity

 I2 = 99.1%) as shown in Fig. 6 . The sensitivity analysis

howed that parent’s awareness of HPV vaccines ranged

rom 52.70% (95% CI: 44.09%–61.14%) to 57.47% (95%
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Fig. 4. Egger test 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). 

Fig. 5. Forest plot of HPV vaccines’ awareness among parents of primary and junior high school students in China [15–29] . 
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I: 48.44%–66.02%), indicating the result was stable. The

unnel plot was symmetrical, and Egger’s test ( P = 0.35),

id not indicate publication bias as shown in Figs. 3 C

nd 4 C. 

.5. Subgroup analysis 

We conducted subgroup analysis to explore the sources

f heterogeneity. The survey period (around 2016) and

he proportion of female parents were the heterogene-

ty in awareness of HPV and HPV vaccines, as well as

cceptance of HPV vaccines by subgroup analysis. Addi-

ionally, regional distribution emerged as another signif-

cant source of heterogeneity in HPV vaccine acceptance,

s shown in Table 2 . 
277 
.6. Reasons why parents were reluctant to vaccinate their 

hildren against HPV 

In order to explore the reasons for the parents were re-

uctant to vaccinate their children against HPV, we con-

ucted an analysis of 15 included studies and found that

2 of them investigated parents’ unwillingness to have

heir children vaccinated with the HPV vaccines. Parents

orried about the safety of vaccines (66.21%; 95% CI:

9.68%–73.46%, I2 = 97.7%), the effectiveness of vac-

ines (45.03%; 95% CI: 35.15%–55.33%, I2 = 95.7%),

heir children were too young (40.24%; 95% CI: 34.90%–

6.39%, I2 = 88.8%), and vaccines were not widely used

n China (36.21%; 95% CI: 30.82%–42.53%, I2 = 98.0%).

n 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] . 
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ess of HPV vaccines (28.20%; 95% CI: 2.07%–54.34%,
2 = 99.9%). 

. Discussion 

Cervical cancer is the only cancer in the world that

an be prevented by HPV vaccination [30 , 31] . Studies

ave shown that persistent infection with HR-HPV is the

ain cause of cervical cancer [32 , 33] . The incidence

f cervical cancer can be reduced by 70% after HPV

accination in school-age girls [34] , and as of June

020, 107 (55%) of the 194 WHO Member States have

ntroduced HPV vaccination [35] . According to a paper

ublished by WHO in 2018 [36] , the primary prevention

arget of cervical cancer were to vaccinate girls aged

–13 before they start having sex, and it was crucial

o protect school-age girls from HPV infection in order

o prevent cervical cancer. As part of China’s plan to

liminate cervical cancer, 15 cities were selected in 2021

s the first pilot cities for comprehensive cervical cancer

revention, and introduced a free HPV vaccination pro-

ram for school-aged girls [37] . Parental awareness and

cceptance of HPV vaccines played a significant role in

PV vaccination among junior high school students, and

he low awareness of HPV vaccines among parents might

ffect the future promotion of the vaccination against

PV in China. In this study, fifteen cross-sectional studies

f parents’ awareness on HPV, HPV vaccines and accep-
278 
ance of HPV vaccines for primary and junior high school

tudents in China between 2013 and 2023 was evalu-

ted. Fifteen literatures all included 3 indicators: HPV

wareness rate, HPV vaccines’ awareness rate, and HPV

accines’ acceptance rate, which could reflect the cogni-

ion of HPV and HPV vaccines since they were from the

ame population. This study revealed that the awareness

nd acceptance rates of HPV and HPV vaccines among

arents of primary and junior high school students in

hina stood at 42.90%, 28.11% and 55.29%, respec-

ively. Compared to the study done in 2019, these figures

howed an increase of 28.21%, 18.91%, and 41.35%

38] , this could be due to the emphasis on a younger age

roup, particularly those girls aged 15 or younger, who

ave been prioritized for HPV vaccination within the na-

ional government immunization program. Additionally,

his may have been influenced by the National Health

ommission’s initiative to provide free HPV vaccination

or girls aged 9–14 in pilot areas since 2021 [39] . With the

ublicity and promotion of vaccine, parents’ awareness

nd acceptance rates of HPV vaccines are increasing, but

hey were still relatively low compared to other countries

40–44] . For example, the coverage rates of the 3-dose

PV vaccines among female students in Tanzania were

4.7%, 81.4%, and 76.1%, respectively [45] ; the HPV

wareness among parents of adolescent girls in Nigeria

as 53.5%, and the HPV vaccine awareness and accep-

ance rates were 62.1% and 79.2%, respectively [46] .
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279 
he acceptance of HPV and HPV vaccines by parents

f adolescent boys in Portugal were 69.5% and 84.5%,

espectively [47] ; a Spanish study concluded that HPV

wareness and parental occupation were associated

ith HPV vaccines’ acceptance [48] . In addition, the

cceptance of HPV vaccines among parents of Australian

hildren was 80.1% [49] . The awareness, vaccine price,

accine safety and effectiveness were related to parents’

illingness to vaccinate their children with HPV vaccines

n Nigeria [46] ; our study found that the main factors

ffecting the acceptance of parental HPV vaccines were

accine safety, vaccine effectiveness, parental awareness

nd children’s age in China. However, given the vast

erritory of China and the disparity in economic growth,

arents had different levels of knowledge regarding

PV and HPV vaccines. The subgroup analysis was also

cheduled to investigate the underlying sources of the

eterogeneity. It showed that the publication bias of the

ublications was small, suggesting the results was stable

nd reliable, and which could provide a theoretical basis

or the promotion of HPV vaccines. 

At present, most parents have a relatively low aware-

ess rate of HPV and HPV vaccines. HPV vaccines are

ost effective way to prevent cervical cancer before their

rst sex behavior. Parents tend to underestimate the mo-

ent when their children will exhibit their first sexual

ehavior. A study has indicated that the median age of

rst sexual intercourse among urban women in China is

2 years, while in rural areas it is 21 years. Furthermore,

ore than 10% of females aged 15–19 have engaged in

exual activity [50] . Research on domestically produced

ivalent HPV vaccines has demonstrated that 2 doses ad-

inistered to females aged 9–14 provide equivalent im-

unogenicity to the standard 3-dose regimen. The ben-

fits of administering HPV vaccines to females aged 13–

5 prior to their first sexual encounter can be maximized

51 , 52] . It is essential for public health officials to provide

ducation on the knowledge of HPV and HPV vaccines,

nd to increase parents’ understanding, recognition, and

pproval of the HPV vaccines, especially before girls grad-

ate from junior high school (before the age of 16). The

overnment should expedite the approval process of do-

estic HPV vaccines through centralized procurement to

romote HPV vaccine supply enterprises with reasonable

rices. Additionally, they should explore various chan-

els to ensure the vaccination of school-aged students in

overty-stricken areas, which will be beneficial in signif-

cantly increasing the HPV vaccination rate and protect-

ng the healthy development of young people, ultimately

iming to eliminate cervical cancer in China as soon as

ossible. 

The limitations of this study: As a single rate meta-

nalysis, the high heterogeneity was observed during data

ntegration. The subgroup analyses was employed to ad-

ress 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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p  
ng the meta-analysis results requires caution. The investi-

ation mainly focused on provincial capitals, which may

ot fully represent all parents’ willingness to vaccinate

heir children with HPV vaccines in China. To ensure com-

rehensive insights, more large-scale, high-quality stud-

es are needed to reflect the awareness and acceptance of

PV vaccines among parents of primary and junior high

chool students in China. 
280 
. Conclusion 

The parents of primary and junior high school students

n China are now more likely to vaccinate their children

gainst HPV than before, although the awareness and ac-

eptance of HPV and HPV vaccines are not so high. To

nderstand why parents were initially hesitant to vacci-

ate their children is essential for creating and executing

ublic health strategies. Medical institutions, schools, and
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ommunities should promote social awareness and health

ducation to increase parents’ knowledge of HPV and HPV

accines to prevent cervical cancer. 
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