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ABSTRACT

Human papillomavirus (HPV) vaccine uptake remains low in China, especially among girls. Recently,
China has initiated a pilot program on HPV immunization for girls aged 9-14 years. We conducted
a cross-sectional online survey in Minhang district of Shanghai, a pilot region for the program, to
investigate HPV vaccination status among mothers and their daughters 9-14. A total of 1031 parents
and 1122 daughters 9-14 were included. Of them, 18.6% of mothers and 4.5% of daughters had been
vaccinated with HPV vaccines or made an appointment; additionally, 62.7% and 78.4% intended to
receive vaccination but did not make an appointment. Notably, 6.2% of parents did not intend to
receive vaccination for themselves (or their wives) but intended to vaccinate their daughters. Moreover,
we calculated parental knowledge and awareness scores toward HPV infection and vaccination. Both
scores were significantly higher among the parents who had received HPV vaccination than those who
intended to across mothers’ vaccination status (P <.001 for knowledge and P=.019 for awareness),
whereas similar between the two groups across daughters’ vaccination status (P =.694 and P =.737).
Parents believed mothers had a significantly higher susceptibility to HPV infection and lower health
consequences, compared to daughters 9-12 (P=.002 and P <.001) or those 13-14 (both P <.001). In
conclusion, HPV vaccine uptake remains a discrepancy between mothers and their daughters 9-14.
However, their intents to receive HPV vaccination were both high. Parental knowledge and awareness
may improve vaccination intent for daughters 9-14 in China. It warrants a certain health education
toward susceptibility to HPV infection and health consequences.
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Introduction

Human papillomavirus (HPV) is currently considered to be the
most common sexually transmitted infection. Persistent HPV
infection can cause a variety of diseases, such as genital warts,
cervical cancer, vaginal cancer, and oropharyngeal cancer.’
The overall infection rate of high-risk HPV is approximately
19.0% in Chinese women.” The World Health Organization
(WHO) recommends HPV vaccination as the primary preven-
tion for cervical cancer,’ especially for girls aged 9-13.* The
Advisory Committee on Immunization Practices (ACIP)
recommends girls get their first dose of HPV vaccine at the
age of 11-12.> Multiple studies have shown that HPV vaccina-
tion for girls aged 9-14 prevents more cervical cancer deaths
and is more cost-effective.*”

After the United States licensure in 2006, the first bivalent
HPV vaccine was approved in China in 2016,%° Currently,
bivalent HPV vaccine is for female aged 9-45 years, quadriva-
lent HPV vaccine is for female 20-45, and 9-valent HPV
vaccine is for 16-26 in China’s mainland.'® However, due to
the late introduction and self-payment of HPV vaccines, the
uptake rate is very low among girls aged 9-14."' Safety and
effectiveness of HPV vaccine are the main concerns for

Chinese parents.'” In addition, Chinese parental knowledge
of HPV and HPV vaccines remains lacking, resulting in
a neglected need for HPV vaccination for girls.'” It has been
documented that parents with better education and higher
income tend to be more willing to have their daughters vacci-
nated against HPV.” Moreover, parents traditionally play a key
role in vaccine decisions for their children. Parental attitudes
may influence adolescent attitudes to HPV vaccines, and
maternal vaccine hesitancy may increase the number of unvac-
cinated daughters.'>'*

In 2021, the National Health Commission of the People’s
Republic of China has launched a pilot expanded program
on HPV immunization for local girls aged 9-14 in selected
cities and regions.'” Minhang district of Shanghai is a pilot
region and is currently preparing an HPV vaccination strat-
egy for girls 9-14. In contrast, current vaccination strategy
in Shanghai allows local females (those with local household
registration or residence permit) to make appointments for
HPV vaccination in community health centers and pay in
full by themselves.'® Thus, we designed a cross-sectional
study to investigate the vaccination status of HPV vaccines
among mothers and daughters aged 9-14, and determine
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the association of parental HPV-related knowledge and
awareness with the vaccination status, which would provide
direct and prompt evidence for improving HPV vaccination
among girls aged 9-14.

Materials and methods
Study design

We designed a cross-sectional study among the parents
(mother or father) with daughter(s) aged 9-14 in Minhang
district of Shanghai, which is a pilot region for national
expanded program on HPV immunization in China, between
January and February 2022.

An online questionnaire was used to investigate the HPV
vaccine uptake and intent. Based on the previous studies,'” we
designed a questionnaire, including the questions on the HPV
vaccination status stratified for mothers and daughters, general
knowledge and awareness toward HPV and HPV vaccination,
in addition to demographics such as age, educational level, and
monthly household income (supplementary file).

Participants

Inclusion criteria of participants were as follows: a) parents
have at least one daughter aged 9-14; b) those who voluntarily
participated in this survey. Those who did not complete the
questionnaire were excluded from the study.

The online questionnaire was supported by www.wjx.com.
Using a convenient sampling strategy, a quick response (QR)
code was dispersed to the students’ parents in 10 primary
schools and 10 middle schools in Minhang district of
Shanghai. When the parents clicked on the online question-
naire link, they first read the informed consent; only those who
clicked “agree” to the consent could further fill the
questionnaire.

Measurement

We investigated the HPV vaccination status (uptake and
intent) among mothers and daughters and prepared four
responses, including “had been vaccinated,” “had not been
vaccinated but had made an appointment,” “intend to receive
vaccination but did not make an appointment,” and “not
intend to receive vaccination.”

Moreover, we prepared a total of five questions on the
knowledge of HPV infection (HPV types, diseases caused by
HPV, risk of infection, transmission routes, and typical symp-
toms) and four questions on HPV vaccines (valency, vaccina-
tion schedule, vaccination age, and vaccine-preventable
diseases). Parental knowledge score was calculated using the
following strategy: 3 points for each correct answer, 0 point for
incorrect answers, and 1 point for stating they did not know or
by selecting a partially correct answer. In addition, for multi-
ple-choice questions, 1 point was given for each correct answer.
Then, the scores were added together as the knowledge score.
The reliability of these questions has been validated with
a Cronbach’s a = 0.812, suggesting a strong reliability.

We also prepared a total of 24 statements measuring the
awareness toward risk and severity of HPV infection, effect and
safety of HPV vaccines, and cost and convenience of HPV
vaccination. Among them, six statements were designed for
both parents and their daughters. A 5-point Likert scale was
utilized to assess the awareness, including strongly agree (5
points), agree (4 points), neutral (3 points), disagree (2 points),
and strongly disagree (1 point). For negative attitude state-
ments, 6 points were subtracted from the statements’ scores
so that all items had scores in the same direction. Then, the
scores were added together as the awareness score. The relia-
bility analysis for this set of 24 statements was strong with
a Cronbach’s a =0.968.

Statistical analysis

Descriptive methods were used to present the characteristics of
parents in the study. Considering the parents may have two or
more daughters aged 9-14, we prepared the analysis strategy as
follows: each parent was counted once when we presented their
characteristics; furthermore, they were repeatedly counted in
the statistical analysis for their daughters.

Kappa test was utilized to determine the agreement between
the vaccination status among mothers and daughters. Chi-
square test was used to compare HPV vaccination status
among  daughters across parents’  characteristics.
Furthermore, generalized linear models were used to deter-
mine the association between parental knowledge and aware-
ness scores with HPV vaccination status among mothers and
daughters in two age groups. In the models, we controlled for
factors such as parental age, educational level, monthly house-
hold income, and number of children as confounders. The two
age groups were stratified by daughters” age, 9-12 and 13-14,
based on the primary schools and middle schools. This study
used IBM SPSS Statistics 23.0 (Armonk, NY, USA) to perform
statistical analysis. A P value of <0.05 was considered statisti-
cally significant.

Ethical approval

This study was approved by the Institutional Review Board of
the Fudan University School of Public Health (IRB 00002408
and FWA 00002399) under IRB #2021-09-0919. When the
parents entered the online questionnaire, they first read the
informed consent; only those who clicked “agree” to the con-
sent could further complete the questionnaire. Thus, it was
considered they had provided the informed consent to the
study. In addition, we did not collect any personal identifier
in the questionnaire.

Results
Characteristics of parents in the study

A total of 1046 questionnaires were collected, of which 15 were
completed by parents who had daughters outside 9-14 years.
Thus, 1031 questionnaires were included in our study. The
parents had an average age of 43.09 years (standard deviation,
4.04 years). Of them, 63.6% had a bachelor’s degree and above.
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In addition, those who had monthly income less than CNY
20,000 (approximately USD 3000) (31.7%) and higher than
CNY 20,000 (33.4%) were similar.

Notably, the majority of these parents were mothers
(80.1%). More than half (59.1%) had a single daughter
aged 9-14years, and 7.0% had two or more daughters 9-
14. Furthermore, 21.4% had one daughter 9-14 and son(s)
regardless of age, 10.8% had one daughter 9-14 and other
daughter(s) outside 9-14. In addition, the remaining
respondents (1.7%) had two daughters 9-14 and another
daughter (outside 9-14) or son. Accordingly, a total of 1122
daughters 9-14 were included in the analysis.

HPV vaccination status among mothers and daughters

Among the parents, 18.6% of themselves (respondents were
mothers) or their wives (respondents were fathers) had been
vaccinated with HPV vaccines or had made an appointment,
62.7% intended to receive vaccination but did not make an
appointment, and 18.7% did not intend to receive vaccination.
In contrast, the majority of their daughters (78.4%) had not
been vaccinated but intended to, in addition to the minority
(4.5%) had been vaccinated/made an appointment.

We compared the uptake and intent between mothers and
daughters, stratified by two age groups of 9-12 and 13-14. It
showed both poor agreement in these two groups with Kappa
values of 0.371 (age of 9-12) and 0.412 (age of 13-14) (P
<.001) (Tables 1 and 2). Notably, in these two groups, 16.6%
and 15.6% of parents who (or whose wives) had been vacci-
nated/made an appointment intended to vaccinate their
daughters, respectively; in contrast, 6.0% and 6.4% of those
who (or whose wives) did not intend to receive vaccination for
themselves intended to vaccinate their daughters, respectively.
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Moreover, HPV vaccine uptake and parental intent among the
daughters differed significantly by parental sex, age, educational
level, monthly household income, and number of children
(Table 3). Parents who were mother, younger, had higher educa-
tional level, higher income, and single daughter were more likely to
receive HPV vaccination for their daughters (each P<.01).
Similarly, those who were mother, younger, and had higher
income were more likely to have received HPV vaccination or
intend to receive for themselves or their wives (each P <.01; data
not shown).

Parental knowledge and awareness across HPV
vaccination status

Parental knowledge scores toward HPV infection and vaccination
were similar between the parents with daughters 9-12 and 13-14
(P =.257 across vaccination status among daughters and P =.762
across vaccination status among mothers) (Table 4). Furthermore,
parental awareness scores toward HPV infection and vaccination
for daughters were also similar between those with daughters 9-12
and 13-14 across vaccination status among daughters (P =.314);
however, their awareness scores for mothers differed significantly
across vaccination status among mothers (P =.006).

In addition, both knowledge and awareness scores were
lowest among the parents who did not intend to receive
HPV vaccination for themselves (or their wives) or their
daughters, regardless of daughters’ age (each P<.001)
(Table 4). Furthermore, across vaccination status among
mothers, both knowledge and awareness scores were sig-
nificantly higher among those who had been vaccinated/
made an appointment than those who intended to (P
<.001 for knowledge, and P =.019 for awareness), whereas
similar between the two groups across vaccination status

Table 1. HPV vaccination status between mothers and daughters aged 9-12.

Daughters aged 9-12

Not intend to

Had been vaccinated/ Intended to receive vaccination but receive
h = 469 made an appointment did not make an appointment vaccination
Mothers Had been vaccinated/made an 1" 78 2
appointment
Intended to receive vaccination but 6 253 29
did not make an appointment
Not intend to receive vaccination 0 28 62

Table 2. HPV vaccination status between mothers and daughters aged 13-14.

Daughters aged 13-14

Not intend to

Had been vaccinated/  Intended to receive vaccination but receive
n =653 made an appointment did not make an appointment vaccination
Mothers Had been vaccinated/made an 21 102 2
appointment
Intended to receive vaccination but 8 377 21
did not make an appointment
Not intend to receive vaccination 4 42 76
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Table 3. HPV vaccination status among daughters aged 9-14 across parents’ characteristics.

HPV vaccination status among daughters

Had been vaccinated/

Intended to receive vaccination but

made an appointment did not make an appointment Not intend to receive vaccination P value
Parental sex 0.006
Mother 37 718 138
Father 13 162 54
Parental age (year) 0.003
<=45 31 704 142
>45 19 176 50
Educational level 0.003
Associate’ degree and below 29 325 58
Bachelor's degree 18 477 108
Master degree and above 3 78 26
Monthly household income <0.001
(CNY)
<20000 n 269 74
>20000 27 320 35
Refused to report 12 291 83
Number of children 0.007
1 (single daughter) 18 496 95
=2 32 384 97
Daughters’ age (year) 0.078
9-12 17 359 93
13-14 33 521 99

Table 4. Parental knowledge and awareness across HPV vaccination status (scores, average * standard deviation).

Parents had daughters 9-12 Parents had daughters 13-14

Parental knowledge

by daughters’ vaccination status Had been vaccinated/made
an appointment

Intended to receive

Not intend to receive

Had been vaccinated/made
an appointment

Intended to receive

Not intend to receive

by mothers’ vaccination status

Parental awareness

by daughters’ vaccination status Had been vaccinated/made
an appointment

Intended to receive

Not intend to receive

Had been vaccinated/made
an appointment

Intended to receive

Not intend to receive

by mothers’ vaccination status

321111 354+96
354+104 349+95
28.5+10.6 27.5+10.6
38.7+10.0 38.2+38.1
33.9+10.1 342+96
28.9+10.5 27.9+104
70.2+12.3 71.9+17.4
70.9+£13.1 73.8+129
60.7 £15.5 59.9+ 149
72.7+128 76.8+12.7
70.6 £12.1 735+128
59.9+17.2 59.7+14.7

HPV vaccination status was classified into 1) had been vaccinated/made an appointment; 2) intended to receive vaccination but did not make an

appointment; and 3) not intend to receive vaccination.

among daughters (P =.694 for knowledge, and P =.737 for
awareness).

We compared parental awareness scores for mothers and
for daughters using the same statements, stratified by two age
groups of 9-12 and 13-14 (Figure 1). In the statement “I am
(my wife)/my daughter is susceptible to HPV infection,” the
scores for mothers were significantly higher than that for
daughters, in the group of 9-12 (P=.002) and 13-14 (P
<.001). In contrast, in the statement “HPV infection causes
severe health consequences to me (my wife)/my daughter,” the
scores for mothers were lower than those for daughters, in the
group of 9-12 (P <.001) and 13-14 (P <.001). In addition, in
the two statements “I am (my wife)/my daughter is susceptible
to HPV infection” and “Persons around me (my wife)/my
daughter are susceptible to HPV infection,” the responses
were likely to be neutral for both mothers and daughters,

whereas positive (agree and strongly agree) in the other four
statements.

Discussion

Our study identified a discrepancy in the HPV vaccine uptake
between mothers (18.6%) and daughters (4.5%), including
those who had been vaccinated and had made an appointment.
In contrast, a Nigerian study reported that vaccine uptake
among both mothers and daughters was much lower.'® HPV
vaccine uptake remains currently low in China, such as 11.82%
among adult females in Guangzhou of southern China and
7.37% among females aged 9-45 in Shanghai of eastern
China (the same city as our study),">*° compared to the aver-
age global uptake of 58.7%.%" In our study, the uptake rate of
HPV vaccines was determined to be 14.1% among the mothers



Daughters aged 9-12

B Mother
I (my wife) / my daughter can receive HPV vaccination 3.90 |
HPV vaccination is beneficial to my (my wife's) / my daughter's life 4.01
HPV vaccines can effectively protect me (my wife) / my daughter against HPV infection 4.10
HPYV infection causes severe health consequences to me (my wife) / my daughter. 3.67
Persons around me (my wife) / my daughter are susceptible to HPV infection 275
Tam (my wife) / my daughter is susceptible to HPV infection 2.88
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Daughters aged 13-14

Daughter P Value B Mother Daughter P Value
3.85 0.353 3.98 4.08 0.061
3.94 0.186 4.07 4.01 0.159
4.09 0.937 4.14 4.14 0.919
401 <0.001 3.68 4.04 <0.001
275 1.000 293 2.88 0.338
2.65 0.002 3.1 2.82 <0.001

Figure 1. Parental awareness scores toward HPV infection and vaccination for mothers and for daughters, stratified by two groups of daughters aged 9-12 (left) and 13—

14 (right).

aged <45% and 4.6% among those >45. Accordingly, there is an
urgent need of improving the HPV vaccine uptake, even in
socioeconomically developed areas of China. Furthermore,
uptake among girls aged 9-14 was much lower in our study,
in line with Japan (1.0%) and Singapore (1.0%); however, it was
significantly higher in some countries, including the United
Kingdom (84.0%), the United States (62.0%), and South Africa
(61.0%).>' Thus, it remains a challenge to improve the HPV
vaccine uptake among girls and reduce the discrepancy
between mothers and their daughters.

In contrast, both HPV vaccination intents for mothers
(81.3%) and for daughters (82.9%) were remarkably high in
our study, suggesting another discrepancy between the vaccine
uptake and intent. Multiple studies have shown similar discre-
pancy or gap between vaccination intent and behavior, which
may occur in diverse vaccines and populations.*>**> This may
be attributable to various reasons, such as service accessibility,
price sensitivity, and knowledge and awareness toward vac-
cines and vaccine-preventable diseases.”> For HPV vaccina-
tion, vaccine supply, price, and safety may be the most
common concerns that affect the vaccination behavior.**** In
China, multiple cities and regions have included pilot
expanded program on HPV immunization since 2020, sup-
ported by governmental subsidies or payment by basic medical
insurance.”® These strategies are expected to reduce the bar-
riers caused by supply and prices.

In this study, HPV vaccine uptake and intent among daugh-
ters were associated with sociodemographics, including num-
ber of children in family. Single children may increase parental
awareness for better health protection.>” Moreover, we noticed
that approximately 6% of the parents did not intend to receive
HPV vaccination for themselves or their wives, but they
intended to vaccinate their daughters. It might be due to
increasing health education and promotion for HPV vaccines
in the expanded program on HPV immunization. Parental
knowledge and awareness toward the HPV infection and vac-
cination substantially influenced the vaccine uptake and intent,
as presented in our study and elsewhere.'"* Similar findings
have been reported in the vaccines that target both adults and
children, such as influenza and COVID-19 vaccines.”®* It
suggests knowledge and awareness remain crucial for increas-
ing vaccination intent and behavior.

Multiple HPV vaccines have been approved for female aged
9-45 years in China’s mainland.'® However, in the past, they

were generally recommended for adult female, due to poten-
tially neglected demand for girls, in addition to shortage in
supply and high prices.”® We found that parents who had
higher knowledge and awareness were more likely to receive
HPYV vaccination for themselves (or their wives) as well as for
their daughters. Notably, knowledge and awareness scores
were higher among the parents who had received HPV vacci-
nation than those who intended to across vaccination status
among mothers, whereas similar between the two groups
across vaccination status among daughters, suggesting differ-
ent parental awareness for mothers and daughters. It was
further confirmed by the parental awareness that mothers
had higher susceptibility to HPV infection and lower health
consequences, compared to their daughters, as shown in
Figure 1. In previous studies, awareness that “daughters are
too young to have risk of HPV infection” has been documented
to be associated with low uptake of HPV vaccines in
children.’"** Currently, the national expanded program on
HPV immunization preferentially targets on girls 13-14 to
reduce potential parental concerns. Thus, related knowledge
and awareness may contribute to the decision-making of HPV
vaccination. It warrants more specific health education and
promotion for HPV vaccination for girls.

There are limitations and strengths in the study. First, we
included a small sample size in the study, which might limit the
generalizability. We conducted an online survey using
a convenience sampling method, so we could not characterize
the non-respondents, further resulting in potential bias.
However, Minhang district of Shanghai has been selected as
one of the first pilot cities and regions in China’s mainland.
Our findings may provide direct and prompt evidence for
further policy-making and vaccination strategies. Second, we
investigated the HPV vaccine uptake and intent, similar to
multiple previous studies. Our study further determined the
discrepancy between the mothers and their daughters, which
would facilitate improving the HPV vaccination among girls
from a parental perspective. Third, we simply determined HPV
vaccine uptake and intent in this study, which might be biased
by the types of HPV vaccines, such as bivalent, quadrivalent,
and 9-valent. We would further collect the data on the proper-
ties of HPV vaccines including valency and manufacturers to
determine the influence.

In conclusion, HPV vaccine uptake was low among
Chinese mothers and much lower among their daughters
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aged 9-14, suggesting a discrepancy. In contrast, their intents
to receive HPV vaccination were both significantly high.
Parental knowledge and awareness may improve vaccination
intent for daughters. Certain health education and promotion
toward susceptibility to HPV infection and health conse-
quences may enhance the HPV vaccination among girls
aged 9-14 in China.
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