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ABSTRACT

Little is known regarding Chinese mothers’ intention to vaccinate their daughters against human papillo-
mavirus (HPV) since the HPV vaccine was approved for use in China in 2016. The aim was to explore maternal
HPV vaccination acceptance, preference for 2-, 4- or 9-valent HPV vaccine and acceptance of domestically
manufactured HPV vaccines. Study participants were mothers of primary school children in Southeastern
region of Fujian. An online cross-sectional survey was undertaken between June and August 2019. Among
the total of 3,586 completed responses (response rate 28.5%), the intention to vaccinate daughter against
HPV was high (83.3%). Higher maternal education and perceived benefit and barriers were associated with
greater intention to vaccinate. Among mothers who did not intend to vaccinate their daughters, the three
most common reasons were daughter being too young to receive HPV vaccination (40.6%), fear of side
effects (31.9%) and vaccine price is too high (16.0%). The largest proportion (41.4%) preferred their daughter
to be vaccinated with the 9-valent HPV vaccine (9vHPV). Greater preference for 9vHPVwas strongly asso-
ciated with higher maternal education level and annual household income. The majority of mothers
expressed a preference for imported HPV vaccine (56.3%). Our result indicates that lower intentions to
vaccinate daughters against HPV among less educated and lower-income mothers may lead to significant
social inequalities in HPV vaccine uptake in the country.
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fact that HPV infection is a sexually transmitted infection;
limited awareness of cervical cancer and its relationship to
HPV infection; and concerns about HPV vaccination with
respect to safety.* To overcome some of these obstacles,
many countries in the world have implemented free HPV
vaccination programmes to improve vaccine coverage.4

A decade after the United States Food and Drug
Administration licensure in 2006, the first HPV vaccine was
approved in China in 2016. GlaxoSmithKline’s bivalent vac-
cine (2vHPV), Cervarix®, and Merck’s quadrivalent HPV vac-
cine (4vHPV), Gardasil®, were approved for use in women in
China by the China Food and Drug Administration in
July 2016 and April 2017, respectively. A 9-valent HPV vac-
cine (9vHPV), Gardasil®9, was recently licensed in China in
May 2018. To date, the 4vHPV (Chinese Yuan [CNY] 798/
shot; 1 USD = 7 CNY) cost is slightly higher than that of the
2vHPV (CNY580/shot). 9vHPV, however, is nearly double the
price of the 4vHPV (CNY1298/shot). Currently, there is no
national HPV vaccination programme in China that provides
free or discounted HPV vaccines.

Introduction

Cervical cancer is a major cause of death in women, with an
estimated 310,000 annual deaths globally caused by the dis-
ease, making it the fourth most common cancer killer of
women.' Being the largest developing country, more cases of
cervical cancer are diagnosed in China per year than in any
other country, accounting for around 20% of all estimated
cervical cancers diagnosed worldwide in 2018.>° The devel-
opment of the prophylactic vaccines against the most impor-
tant oncogenic HPV types is a major step toward reducing
cervical cancer rates and the ultimate elimination of cervical
cancer. Most national HPV vaccination programmes target
adolescent and pre-adolescent girls before the initiation of
sexual activity, though some countries have implemented
gender-neutral programmes. Despite the efficacy and avail-
ability of prophylactic HPV vaccines, their uptake has been
limited due to a number of barriers faced by many countries
worldwide, namely: high cost; difficulty in effectively reaching
HPV vaccine target populations; cultural issues related to the
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Similarly to many countries worldwide, China has faced many
obstacles in the introduction of HPV vaccination, such as the high
cost of vaccines, shortage of HPV vaccine, the requirement of cold-
chain delivery, and vaccination attitudes and concerns.> Parental
acceptance of HPV vaccination for daughters is known as one of
the most important challenges to HPV vaccine uptake. Among the
main factors that influence parental HPV vaccination acceptance
are confidence in the safety and effectiveness of vaccines in general,
recommendation of HPV vaccination by a physician, low educa-
tion level and awareness of HPV infection and the related
diseases.” Also, because HPV is a sexually transmitted infection,
some parents have expressed unfounded concerns that HPV vac-
cination may promote high-risk sexual behavior.® In emerging
economies in Asia (e.g. Malaysia, Thailand) as well as high-
income economic regions (e.g. Hong Kong, Taiwan), cervical
screening and HPV vaccination are still hampered by embarrass-
ment surrounding sexually transmitted infections (STIs) and
gynecological examination.” "

To the best of our knowledge, no study on Chinese mothers’
HPV vaccination acceptance was carried before the vaccine
became available in China'* No study has assessed parental HPV
vaccination acceptance in China since the HPV vaccine became
available on the Chinese market. The only published study on
HPV vaccination acceptance after the introduction of the HPV
vaccine in China was conducted on college students and young
adult women."’Evaluation of the level of HPV acceptance of
parents can help to provide insight into improving vaccination
rates. Thus, it is critical to address this research gap as parental
consent and support are essential to increase HPV vaccine uptake
in adolescent girls. Thus, the main aim of the present study was to
determine maternal intention to vaccinate daughters against HPV.
The influence of knowledge and health beliefs in HPV vaccination
intention has been well established in many studies.'® Therefore,
the second objective of this study is to investigate the association
between HPV vaccination intention and both the awareness health
beliefs (based on the Health Belief Model [HBM]) associated with
HPV vaccination. To date, three globally licensed HPV vaccines
are offered in China, as such, the preference for 2-, 4- or 9-valent
HPV vaccine was also queried in this study. Understanding pre-
ferences is particularly important for designing more effective
vaccine-promotion programs.

Most recently, the bivalent Innovax’s HPV vaccine has just
been approved by the China National Medical Products
Administration (NMPA) in December 31, 2019.'”7%° Study of
the immunogenicity, safety, and efficacy of the vaccine had been
conducted, and the vaccine was well-tolerated and highly effica-
cious against HPV-16/18-associated high-grade genital lesions
and persistent infection in women."? It is timely that the present
study also investigated participants’willingness to accept domes-
tically manufactured HPV vaccines. The country’s locally made
HPV vaccines may be less expensive and also help to counteract
vaccine shortages in China.

Materials and methods
Study participants and survey design

Study participants were mothers of primary school children in
the Yongding district of Longyan City, Southestern of Fujian.
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A total of 78 primary schools agreed to assist in the data
collection. A total of 27,756 students are enrolled in these
schools, of which 12,586 were females. Principals of schools
were briefed about the study and school administrators were
requested to assist in sending out an online survey link to all
the mothers of female students in the school record. In an
attempt to reach a more comprehensive recipient coverage,
the link to the survey was also sent to parents’ social media
groups or chats.

Instruments

The first section of the questionnaire assessed participants’
knowledge using a series of questions regarding HPV infec-
tion, the relationship of HPV infection with the development
of cervical cancer and genital warts, and HPV vaccination (23-
item scale). To date, there is no established measurement for
assessing HPV-related knowledge. The questionnaire used in
this study was adapted from our previous study.”” The
response options were ‘true’, ‘false’ or ‘don’t know’.
A correct response was given a score of 1 and an incorrect
or ‘don’t know’ response was scored 0. The total possible
knowledge score ranged from 0 to 23, with higher scores
representing higher levels of knowledge.

The second section assessed health beliefs using HBM-
derived items to measure the participants’ beliefs about HPV
vaccination.”"** The questions probed perceived susceptibility
to HPV (three items), perceived severity of HPV infection
(three items), perceived benefits of HPV vaccine (three items),
perceived barriers to getting a vaccination against HPV (four
items), and cue to action (1 item). Perceived susceptibility
queried participants about their risk in contracting HPV,
genital and cervical/vulva cancer in their lifetime. Perceived
severity assessed participants’ perception of the harm of HPV
infection, genital warts, and cervical/vulva cancer. Questions
evaluating perceived benefits queried participants their views
about the benefit of the HPV vaccines in preventing their
daughters against HPV infection, genital warts and cervical/
vulva cancer. Perceived cues to action questioned participants
about their exposure to HPV vaccination promotion on the
mass media. Response options were ‘agree’ and ‘disagree’.

A five-point scale was also used for questions about inten-
tion to vaccinate daughter against HPV, namely ‘yes, defi-
nitely accept’, ‘yes, the chances are quite high’, ‘no, only
a moderate chance’, ‘no, the chances are quite low’, and ‘no,
definitely not accept’. Mothers who responded ‘no, only
a moderate chance’, and ‘no, definitely not accept’ were
asked to provide a reason for not accepting the HPV vaccina-
tion. Participants who indicated acceptance of HPV vaccine
were subsequently asked for their preferences for the three
different HPV vaccines, 2-, 4- and 9-valent. A note indicating
the prices of the vaccine, and that HPV vaccines have been
recommended as a three-dose series, given over six months,
was also enclosed. The last question queried the participants
regarding the acceptance of domestically manufactured HPV
vaccine, if available on the market.

The last section of the questionnaire assessed participants’
demographic characteristics such as age, birthplace, current
residing location, marital status, highest education level,
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occupational types, and annual household income.
Participants were also asked if they ever knew anyone has
had cervical cancer. Participants’ daughter information such
as age, history of chronic diseases, and experience of serious
side effects in any previous vaccinations were also obtained.

Statistical analyses

The reliability of knowledge items was evaluated by assessing the
internal consistency of the items representing the knowledge
score. Multivariable logistic regression analyses were performed
to investigate factors influencing 1) level of HPV-related knowl-
edge, 2) intention to vaccinate daughter against HPV, and 3)
acceptance of locally manufactured HPV vaccine. All variables
found to have a statistically significant association (two-tailed,
p-value < 0.05) with intention to take HPV vaccination and
vaccine acceptability in the univariate analyses were entered
into multivariable logistic regression analyses via forced-entry
method®was used. Odds ratios (OR), 95% confidence intervals
(95% CI) and p-values were calculated for each independent
variable. The model fit was assessed using the Hosmer
—Lemeshow goodness of fit test. A significant test indicates that
the model is not a good fit.**

Multinomial logistic regression was used to determine fac-
tors influencing the preferences for 2-,4- or 9-valent HPV
vaccine. The 2-valent HPV vaccine served as the reference
group. A P-value of <0.05 was selected for determining which
variables were selected for the multinomial logistic regression
and to determine the level of significance of variables.

Ethical considerations

This study was approved by the Medical Ethics Committee at
the Fujian Medical University, Fuzhou, China. Respondents
were informed that their participation was voluntary, and
consent was implied on the completion of the questionnaire.
They were also informed that all responses were collected and
analyzed without identifiers.

Results
Study participants

Between June and August 2019, a total of 3,586 completed
responses were received. In the assumption that the survey link
reached all the 12,586 female students’ mothers, the response
rate is 28.5%. A summary of the characteristics of the respon-
dents is provided in the first column of Table 1. A large propor-
tion of the respondents were age 36 — 40 years (36.0%). The
majority (55.1%) reported an annual household income of below
CNY50,000. Only 9.1% reported that their daughter had ever
experienced serious side effects from previous vaccinations.

HPV-related knowledge

Figure 1 shows the proportion of correct responses to all the 23
knowledge items. The 23 knowledge items in the study sample
had a reliability (Kuder—Richardson 20) of 0.954. Among the
items with a low proportion of correct responses were ‘HPV can

be cured by antibiotics’, ‘HPV vaccine can prevent all types of
HPV infection’ and ‘All types of HPV could cause cancer’.
There was a high proportion of correct responses to the state-
ment ‘The more sex partners, the higher the risk of getting
infected by HPV’, whereby two-thirds correctly responded to
the statement. The mean total knowledge score of the overall
respondents was 9.7 (SD £ 6.5). The median knowledge score was
10, and the knowledge scores of the study participants ranged
from 0 to 23. Knowledge scores were categorized high or
low based on the median split; as such, a total of 1753 (48.9%)
were categorized as having a high score (11 to 23) and 1833
(51.1%) had a low score (0 to 10). The multivariable logistic
analysis revealed educational level, occupational types and
annual household income as significant predictors of having
a high knowledge score. In the multivariate regression model,
mothers whose highest education was secondary school (OR
1.86, 95%CI 1.36 — 2.55), high school/technical school (OR 2.63,
95%CI 1.88 — 3.67), and university level (OR 3.01, 95%CI
2.01 — 4.50), had a greater likelihood of having a high knowl-
edge score than mothers whose highest educational level was
primary school. Mothers who were professional and managerial
occupational types (OR 1.52, 95%CI 1.08 — 2.13) had a higher
likelihood of having a higher knowledge score than mothers
who were housewives. An annual household income of
CNY50,000 — 120,000 (OR 1.24, 95%CI 1.06 — 1.44), and
above CNY120,0000 (OR 1.43, 95%CI 1.11 — 1.85) also had
a higher likelihood of having a high knowledge score, than those
with an annual income below CNY50,000.

Health beliefs regarding HPV and HPV vaccination

The second column of Table 1 shows the proportion of agree-
ment with HBM-derived items. A high proportion of mothers
believed that women, in general, have a high risk of getting HPV
infection (78.4%) and cervical cancer (75.9%). The vast majority
perceived HPV infection, genital warts, and cervical cancer to be
severely harmful (91.4%, 90.9%, and 94.0%, respectively). Most
mothers also perceived HPV vaccination as beneficial, viewing
it as effective in preventing HPV infection, genital warts, and
cancers (84.6%, 77.5%, and 82.4%, respectively). On the whole,
the majority of mothers perceived few barriers to HPV vaccina-
tion. Of all the perceived barrier items, the highest proportion
was reported on the perception that it was not worth spending
money to have daughter vaccinated against HPV (29.5%) fol-
lowed by the perception that HPV vaccination leads to
increased juvenile sexual acts (25.2%). For the cues-to-action
item, only 29.8% reported having been often exposed to HPV
vaccination promotion for adolescents on mass media.

HPV vaccination intention

In total, 83.3% (n = 2,984) reported ‘Yes, definitely/chances are
quite large” and 16.7% (n = 602) reported ‘No, moderate chance/
chances are quite low/definitely not’ (Figure 2). As shown in
Table 1, variables that were significantly associated with inten-
tion to vaccinate daughters against HPV in the univariate ana-
lyses were mother’s age, educational level, annual household
income, HPV-related knowledge, perceived susceptibility, per-
ceived severity, perceived benefit of vaccination, perceived



Table 1. Factors associated with intention to vaccinate daughters with HPV vaccine (N = 3586).

HUMAN VACCINES & IMMUNOTHERAPEUTICS e 307

Frequency (%)

Univariate analysis

Multivariable logistic regression®

Intention

Yes

n = 2984
Mother’s information
Age group (years old)
23-35 1699 (47.4) 1435 (84.5)
36-40 1292 (36.0) 1086 (84.1)
>40 595 (16.6) 463 (77.8)
Birthplace
Urban 587 (16.4) 496 (84.5)
Rural 2999 (83.6) 2488 (83.0)
Current residing location
Urban 1793 (50.0) 1508 (84.1)
Rural 1793 (50.0) 1476 (82.3)
Marital Status
Married 3406 (95.0) 2842 (83.4)
Unmarried/Divorced/ 180 (5.0) 142 (78.9)

Separated/Widowed

Highest education level
Primary school and below 223 (6.2) 152 (68.2)
Secondary school 2026 (56.5) 1688 (83.3)
High school/technical secondary school 982 (27.4) 830 (84.5)
University and above 355 (9.9) 314 (88.5)
Occupational types
Professional and managerial 233 (6.5) 202 (86.7)
General office worker/Service personnel 499 (13.9) 417 (83.6)
Industrial worker/Farmers/Others 1274 (35.5) 1045 (82.0)
Individual business/Self-employed 625 (17.4) 532 (85.1)
Housewife/Unemployed 955 (26.6) 788 (82.5)
Annual household income (CNY)
<50,000 1976 (55.1) 1617 (81.8)
50,000-120,000 1610 (44.9) 1087 (85.3)
>120,000 336 (9.4) 280 (83.3)
Experience with cervical cancer
Ever knew anyone has had cervical cancer
Yes 705 (19.7) 604 (85.7)
No 2881 (80.3) 2380 (82.6)
Daughter’s information
Age (years old)
6-8 858 (23.9) 728 (84.8)
9-11 1489 (41.5) 1245 (83.6)
12-14 1239 (34.6) 1011 (81.6)
Had chronic illnesses
Yes 80 (2.2) 72 (90.0)
No 3506 (97.8) 2912 (83.1)
Ever experienced serious side effects in any previous vaccinations
Yes 326 (9.1) 283 (86.8)
No 3260 (90.9) 2701 (82.9)
HPV-related knowledge
Total knowledge score
Low score (0-10) 1833 (51.1) 1450 (79.1)
High score (11-23) 1753 (48.9) 1534 (87.5)

Health Beliefs
Perceived susceptibility
Women in general have a high risk of contracting HPV in their lifetime

Agree 2811 (78.4) 2412 (85.8)
Disagree 775 (21.6) 572 (73.8)
Women in general have a high risk of having genital warts in their lifetime
Agree 2368 (66.0) 2040 (86.1)
Disagree 1218 (34.0) 944 (77.5)
Women in general have a high risk of having cervical/vulvar cancer in their lifetime
Agree 2722 (75.9) 2334 (85.7)
Disagree 864 (24.1) 650 (75.2)
Perceived severity

Harms of HPV infection for women are severe

Agree 3278 (91.4) 2771 (84.5)
Disagree 308 (8.6) 213 (69.2)
Harms of genital warts for women are severe

Agree 3258 (90.9) 2757 (84.6)
Disagree 328 (9.1) 227 (69.2)
Harms of cervical/vulvar cancer for women are severe

Agree 3371 (94.0) 2845 (84.4)
Disagree 215 (6.0) 139 (64.7)

Perceived benefit

HPV vaccines are highly effective in preventing your daughter from HPV infection
Agree 3034 (84.6) 2638 (86.9)
Disagree 552 (15.4) 346 (62.7)
HPV vaccines are highly effective in preventing your daughter from genital warts

No
n = 602

264 (15.5)
206 (15.9)
132 (22.2)

91 (15.5)
511 (17.0)

285 (15.9)
317 (17.17)

564 (16.6)
38 (21.1)

71 (31.8)
338 (16.7)
152 (15.5)
41 (11.5)

31 (13.3)
82 (16.4)
229 (18.0)
93 (14.9)
16.7 (17.5)

359 (18.2)
187 (14.7)
56 (16.7)

101 (14.3)
501 (17.4)

130 (15.2)
244 (16.4)
228 (18.4)

594 (16.9)
8 (10.0)

43 (13.2)
559 (17.1)

383 (20.9)
219 (12.5)

389 (14.2)
203 (26.2)

328 (13.9)
274 (22.5)

388 (14.3)
214 (24.8)
507 (15.5)
95 (30.8)

501 (15.4)
101 (30.8)

526 (15.6)
76 (35.3)

396 (13.1)
206 (37.3)

p-value Yes vs. No
OR (95% CI)
1.16 (0.90-1.50)
0.001 1.22 (0.9-1.59)
Reference
0.397
0.166
0.124
Reference
1.82 (1.30-2.55)***
p < .001 1.67 (1.15-2.43)**
2.15 (1.33-3.46)**
B
0.034 Reference
1.00 (0.82-1.24)
0.77 (0.56-1.08)
0.056
0.127
0.129
0.074
p < .001 Reference
1.14 (0.92-1.40)
p < .001 1.26 (0.98-1.63)
Reference
p < .001 1.12 (0.89-1.41)
Reference
p < .001 1.22 (0.95-1.57)
Reference
0.88 (0.60-1.30)
p < .001 Reference
1.05 (0.73-1.52)
p < .001 Reference
p < .001 1.21 (0.79-1.86)
Reference
p < .001 2.13 (1.51-2.99)***

Reference

(Continued)



308 Y. LIN ET AL.

Table 1. (Continued).

Frequency (%) Univariate analysis

Multivariable logistic regression"

Agree 2779 (77.5) 2419 (87.0) 360 (13.0) p < .001 1.17 (0.87-1.58)
Disagree 807 (22.5) 565 (70.0) 242 (30.0) Reference

HPV vaccines are highly effective in preventing your daughter from cervical/vulvar cancer

Agree 2955 (82.4) 2567 (86.9) 388 (13.1) p < .001 1.38 (0.99-1.92)
Disagree 631 (17.6) 417 (66.1) 214 (33.9) Reference
Perceived barriers

It is not worth spending money to have my daughter vaccinated

Agree 1057 (29.5) 895 (84.7) 162 (15.3) 0.142

Disagree 2529 (70.5) 2089 (82.6) 440 (17.4)

Do not have time to take my daughter for HPV vaccination

Agree 683 (19.0) 547 (80.1) 136 (19.9) 0.017 Reference
Disagree 2903 (81.0) 2437 (83.9) 466 (16.1) 1.37 (1.10-1.71)**
My daughter would have severe side effects after receiving HPV vaccination

Agree 545 (15.2) 452 (82.9) 93 (17.1) 0.852

Disagree 3041 (84.8) 2532 (83.3) 509 (16.7)

Receiving HPV vaccination would increase my daughter’s risk of having juvenile sexual acts

Agree 902 (25.2) 755 (83.7) 147 (16.3) 0.681

Disagree 2684 (74.8) 2229 (83.0) 455 (17.0)

Cues-to-action

You are often exposed to HPV vaccination promotion for adolescents on mass media

Agree 1069 (29.8) 927 (86.7) 142 (13.3) p < .001 1.18 (0.95-1.47)
Disagree 2517 (70.2) 2057 (81.7) 460 (18.3) Reference

**p < 0.01, ***p < 0.001
*Hosmer & Lemeshow test, chi-square:12.525, P-value: 0.129; Nagelkerke R% 0.107

The more sex-partners, the higher risk of getting infected by HPV
The annual pap smear test can detect cell change at the cervix

66.7
— 64.1

HPV is a virus that can cause cervical cancer

After receiving HPV vaccine, women no longer have to be screened for cervical cancer
Using condom will decrease the chance of getting HPV

HPV can infect both men and women

It is best for young girls to receive HPV vaccination before their first sexual intercourse
There are many types of HPV

49.7

HPV can cause genital warts

HPV vaccine is only for people who are sexually active

HPYV infection is common

HPV infection can occur without symptoms

Even | don't show any HPV-infected symptoms, HPV could still infect my sex-partner
HPV infection is sexually transmitted

Most people with HPV do not experience any symptoms

HPV infection is most common among women aged 20 to 30 years
Someone who has had HPV vaccine cannot develop cervical cancer
If | am infected with HPV, | will have HPV virus for entire lifetime
HPV can cause anal cancer

HPV can cause oral cancer

All types of HPV could cause cancer

HPV vaccine can prevent all types of HPV infection

HPYV can be cured by antibiotics

47.6
46.8

(%)

Figure 1. Correct responses of HPV-related knowledge items (N = 3586).

barriers to vaccination (not having time), and cues-to-action
(mass media exposure). Results from the multivariable logistic
regression model showed that mothers’ educational level and
perceived benefits were the most influential predictors of inten-
tion to vaccinate daughters against HPV (Table 1). Mothers with
university education level had over twofold higher odds of
intention to vaccinate their daughters (OR = 2.15, 95% CI:
1.34-3.46). The odds of intention to vaccinate among mothers
who perceive the benefit of HPV vaccines as being effective in
preventing HPV infection were also twofold higher (OR = 2.02,
95% CI: 1.50-2.98). Another significant factor associated with
intention to vaccinate daughters against HPV was having no
barriers in taking time off for daughter vaccination (OR = 1.37,
95% CI: 1.01 — 1.72).

Many reasons were provided for not accepting HPV vacci-
nation. Figure 3 shows that among mothers who reported
they were not willing to vaccinate their daughters, the three
most common reasons, in descending order, were the daugh-
ter being too young to receive HPV vaccination (40.6%), fear
of side effects (31.9%) and vaccine price being too
high (16.0%).

Preferences for 2-,4- or 9-valent HPV vaccine

Among mothers who reported having intention to vaccinate
daughters against HPV, the majority of mothers preferred
to have their daughters vaccinated with 9vHPV (n = 1258,
41.4%) followed by 2vHPV (n = 1025, 33.7%). Table 2
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No, chance quite low

123 (3.4%) 220 (6.1%)
No, moderate
chance
259 (7.2%)
Yes, definitely .  Yes, chance quite |
| 2193 (61.2%) \\ high
\79| (22.1)
\\\
\\\—/
Figure 2. Mothers’ acceptance of HPV vaccination for daughters (N = 3586).
My daughter is too young to receive HPV vaccination, |
would allow when she is older 193 (10.5%)
Afraid of side effect, it might be dangerous | 153 (31.9%)

| cannot afford to pay, the vaccine price is too high

My daughter won't get HPV, as she is not at risk, so there
is no need

It might increase daughter's risk of having juvenile sexual
acts

Figure 3. Reasons for not accepting HPV vaccination.

shows the result of the multinomial logistic regression for
preferences for 2-,4- or 9-valent HPV vaccine (9vHPV vs
2vHPV and 4vHPV vs 2vHPYV). Preference for 9vHPV over
2vHPV was associated with higher education levels and
higher annual household income. Mothers who reported
knowing someone who has cervical cancer also had
a higher preference for 9vHPV over 2vHPV. Mothers who
perceived the harm of cervical or vulvar cancers as severe,
that their daughter would not have severe side effects after
receiving HPV vaccination, and that receiving the HPV
vaccination would not increase the daughter’s risk of juve-
nile sexual acts expressed a higher preference for 9vHPV
over 2vHPV. Mothers of higher annual household income
who perceived that harm from cervical or vulvar cancers is
severe, and who had no barriers in taking time off for the
daughter’s HPV vaccination expressed a higher preference
for 4vHPV over 2vHPV.

77 (16.0%)

l 33 (6.9%)

22 (4.6%)

Acceptance of domestically manufactured HPV vaccine

The majority of mothers expressed a preference for imported
HPV vaccine (n = 2019, 56.3%) (Table 3). Only 21.7%
(n = 777) preferred a domestically manufactured HPV vaccine
and 22% (n = 790) expressed no preference. Multivariable
logistic regression analysis showed that mothers aged
23-35 years were more likely (OR = 1.32, 95% CI:1.09-1.61)
than those over 40 years to have a preference for imported
HPYV vaccine rather than having preference domestically man-
ufactured vaccine or not having a preference. Mothers whose
birthplace was in an urban area were also more likely to prefer
imported HPV vaccine than those whose birthplace was in
a rural area (OR = 1.26, 95% CI:1.04 — 1.52). Mothers with an
annual household income above CNY120,000 (OR = 1.57,
95% CI:1.22 - 2.01) and CNY50,000- CNY120,000
(OR = 1.19, 95% CI:1.03 — 1.38) were more likely to prefer
imported HPV vaccines than those with an annual household
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Table 2. Multinomial logistic regression model for factors associated with preference for 2-,4- or 9-valent HPV vaccine (N = 3041).

Frequency (%)

Univariate analysis

Multinomial logistic regression

T

Vaccine preference

9-valent 4-valent
(n =1025) (n =758)
(1) Mother’s information
Age group (years old)
23-35 1474 (48.5) 485 (32.9) 394 (26.7)
36-40 1090 (35.8) 384 (35.2) 242 (22.2)
>40 477 (15.7) 156 (32.7) 122 (25.6)
Birthplace
Urban 510 (16.8) 209 (41.0) 121 (23.7)
Rural 2531 (83.2) 816 (32.2) 637 (25.2)
Current residing location
Urban 1542 (50.7) 580 (37.4) 386 (25.0)
Rural 1499 (49.3) 445 (29.7) 372 (24.8)
Marital Status
Married 2892 (95.1) 975 (33.7) 723 (25.0)
Unmarried/Divorced/ 149 (4.9) 50 (33.6) 35 (23.5)
Separated/Widowed
Highest education level
Primary school and below 162 (5.3) 39 (24.1) 40 (24.7)
Secondary school 1702 (56.0) 476 (28.0) 455 (26.7)
High school/technical secondary school 849 (27.9) 338 (39.8) 206 (24.3)
University and above 328 (10.8) 172 (52.4) 57 (17.4)
Occupational types
Professional and managerial 211 (6.9) 98 (46.4) 46 (21.8)
General office worker/Service personnel 435 (14.3) 163 (37.5) 106 (24.4)
Industrial worker/Farmers/Others 1063 (35.0) 291 (27.4) 264 (24.8)
Individual business/Self-employed 555 (18.3) 199 (35.9) 143 (25.8)
Housewife/Unemployed 777 (25.6) 274 (35.3) 199 (25.6)
Annual household income (CNY)
<50,000 1618 (53.2) 449 (27.8) 373 (23.1)
50,000-120,000 1107 (36.4) 407 (36.8) 318 (28.7)
>120,000 316 (10.4) 169 (53.5) 67 (21.2)
Experience with cervical cancer
Ever known anyone has had cervical cancer
Yes 630 (20.7) 261 (41.4) 145 (23.0)
No 2411 (79.3) 764 (31.7) 613 (25.4)
Daughter’s information
Age (years old)
6-8 738 (24.3) 269 (26.4) 194 (26.3)
9-11 1265 (41.6) 414 (32.7) 302 (23.9)
12-14 1038 (34.1) 342 (32.9) 262 (25.2)
Had chronic illnesses
Yes 73 (2.4) 21 (28.8) 10 (13.7)
No 2968 (97.6) 1004 (33.8) 748 (25.2)
Ever experienced serious side effects in any previous vaccinations
Yes 273 (9.0) 75 (27.5) 65 (23.8)
No 2768 (91.0) 950 (34.3) 693 (25.0)
(4) HPV-related knowledge
Low score (0-10) 1457 (47.9) 438 (30.1) 363 (24.9)
High score (11-23) 1584 (52.1) 587 (37.1) 395 (24.9)
(5) Health Beliefs
Perceived susceptibility
Women in general have a high risk of contracting HPV in their lifetime
Yes 2465 (81.1) 850 (34.5) 618 (25.1)
No 576 (18.9) 175 (30.4) 140 (24.3)
Women in general have a high risk of having genital warts in their lifetime
Yes 2086 (68.6) 723 (34.7) 521 (25.0)
No 955 (31.4) 302 (31.6) 237 (24.8)
Women in general have a high risk of having cervical/vulvar cancer in their lifetime
Yes 2379 (78.2) 818 (34.4) 584 (24.5)
No 662 (21.8) 207 (31.3) 174 (26.3)
Perceived severity
Harms of HPV infection for women are severe
Yes 2834 (93.2) 979 (34.5) 713 (25.2)
No 207 (6.8) 46 (22.2) 45 (21.7)
Harms of genital warts for women are severe
Yes 2824 (92.9) 973 (34.5) 709 (25.1)
No 217 (7.1) 52 (24.0) 49 (22.6)
Harms of cervical/vulvar cancer for women are severe
Yes 2911 (95.7) 1006 (34.6) 727 (25.0)
No 130 (4.3) 19 (14.6) 31 (23.8)
Perceived benefit
HPV vaccines are highly effective in preventing your daughter from HPV infection
Yes 2736 (90.0) 963 (35.2) 698 (25.5)
No 305 (10.0) 62 (20.3) 60 (19.7)

2-valent
(n = 1258)

595 (40.4)
464 (42.6)
199 (41.7)

180 (35.3)
1078 (42.6)

576 (37.4)
682 (45.5)

1194 (41.3)
64 (43.0)

83 (51.2)
771 (45.3)
305 (35.9)
99 (30.2)

796 (49.2)
382 (34.5)
80 (25.3)

224 (35.6)
1034 (42.9)

275 (37.3)
549 (43.4)
434 (41.8)

42 (57.5)
1216 (41.0)

133 (48.7)
1125 (40.6)

656 (45.0)
602 (38.0)

997 (40.4)
261 (45.3)

842 (40.4)
416 (43.6)

977 (41.1)
281 (42.4)
1142 (40.3)
116 (56.0)

1142 (40.4)
116 (53.5)

1178 (40.5)
80 (61.5)

1075 (39.3)
183 (60.0)

P-value

0.127

p < .001

p < .001

0.893

p < .001

p < .001

p < .001

p < .001

0.105

0.011

0.023

p <.001

0.078

0.181

0.308

p < .001

p < .001

p < .001

p < .001

1.51 (0.98-2.33)

9-valent

1.08 (0.84-1.40)
Ref

1.19 (0.98-1.45)
Ref

4-valent

1.02 (0.77-1.35)
Ref

1.15 (0.93-1.41)
Ref

0.50 (0.30-0.84)** 1.36 (0.77-2.39)
0.52 (0.37-0.73)***1.38 (0.92-2.08)

0.72 (0.52-1.01)
Ref

0.81 (0.53-1.22
0.75 (0.56-1.01

1.32 (0.88-1.97)
Ref

1.04 (0.65-1.68
0.89 (0.65-1.23

) )
) )
0.72 (0.57-0.91)** 0.88 (0.69-1.11)
) )

0.70 (0.53-0.92)*
Ref

0.83 (0.62-1.12
Ref

0.36 (0.27-0.50)***0.58 (0.40-0.84)**
0.54 (0.39-0.73)***0.96 (0.66-1.38)

Ref

Ref

1.39 (1.13-1.72)***1.02 (.80-1.29)

Ref

0.86 (0.48-1.53)
Ref

0.75 (0.54-1.02)
Ref

0.92 (0.77-1.11)
Ref

1.03 (0.66-1.60)

1.02 (0.67-1.55)

1.91 (1.05-3.48)*

Ref

Ref

0.51 (0.25-1.05)
Ref

9.89 (0.65-1.24)
Ref

0.96 (0.79-1.17)
Ref

1.09 (0.69-1.72)
Ref

1.06 (0.69-1.64)
Ref

0.94 (0.55-1.61)
Ref

1.03 (0.66-1.60)

(Continued)
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Frequency (%) Univariate analysis

Multinomial logistic regression

HPV vaccines are highly effective in preventing your daughter from genital warts

Yes 2512 (82.6) 893 (35.5) 646 (25.7) 973 (38.7) p <.001 1.20 (0.88-1.62) 1.13 (0.82-1.55)
No 529 (17.4) 132 (25.0) 112 (21.2) 285 (53.9) Ref Ref

HPV vaccines are highly effective in preventing your daughter from cervical/vulvar cancer

Yes 2665 (87.6) 934 (35.0) 695 (26.1) 1036 (389) p <.001 1.15(0.79-1.68) 1.98 (1.30-3.02)**
No 376 (12.4) 91 (24.2) 63 (16.8) 222 (59.0) Ref Ref

Perceived barriers

It is not worth spending money to have my daughter vaccinated

Yes 895 (29.4) 257 (28.7) 232 (25.9) 406 (45.4) 0.001 0.87 (0.71-1.07) 1.06 (0.86-1.31)
No 2146 (70.6) 768 (35.8) 526 (24.5) 852 (39.7) Ref Ref

Do not have time to take my daughter for HPV vaccination

Yes 531 (17.5) 145 (27.3) 111 (20.9) 275 (51.8) p <.001 0.80 (0.62-1.03) 0.66 (0.51-0.87)**
No 2510 (82.5) 880 (35.1) 647 (25.8) 983 (39.2) Ref Ref

My daughter would have severe side effects after receiving HPV vaccination

Yes 416 (13.7) 101 (24.3) 97 (23.3) 218 (52.4) p <.001 0.74 (0.54-0.99)* 0.91 (0.67-1.24)
No 2625 (86.3) 924 (35.2) 661 (25.2) 1040 (39.6) Ref Ref

Receiving HPV vaccination would increase my daughter’s risk of having juvenile sexual acts

Yes 724 (23.8) 188 (26.0) 182 (25.1) 354 (48.9) p <.001 0.75 (0.59-0.94)* 1.01 (0.80-1.29)
No 2317 (76.2) 837 (36.1) 576 (24.9) 904 (39.0) Ref Ref
Cues-to-action

You are often exposed to HPV vaccination promotion for adolescents on mass media

Yes 977 (32.7) 343 (35.1) 215 (22.0) 419 (42.9) 0.038 1.02 (0.84-1.24) 0.78 (0.63-0.97)
No 2064 (67.9) 682 (33.0) 543 (26.3) 839 (40.6) Ref Ref

*p < 0.05, **p < 0.01, ***p < 0.001
"Multinomial regression; Reference group: 2-valent
Goodness of fit; Pearson Chi square: 4292.003, Significant:0.209

income below CNY50,000. Other factors, such as age, daugh-
ter’s side effect experience in previous vaccination, and having
a daughter with chronic illness did not influence the prefer-
ence of imported vaccines.

Discussion

The mean total knowledge score at the midpoint of the scale
implies that mothers in this study have moderate HPV-related
knowledge. It is important to note that imperative knowledge,
such as adolescent girls should receive HPV vaccination
before their first sexual intercourse, that after receiving HPV
vaccination women should continue to be screened for cervi-
cal cancer, that HPV infection can occur without symptoms
and awareness of HPV-associated diseases were barely known
by half of the mothers in this study. The broad spectrum of
knowledge deficits found in this study provides important
insights for future targeted awareness-raising education mes-
sages for mothers in China. Continuous public education
campaigns are needed to improve knowledge of HPV, HPV-
associated diseases and HPV vaccination among mothers in
China.

Maternal acceptance of HPV vaccination was extremely
high in the present study, with approximately eight out of
10 mothers expressing intent to accept HPV vaccination for
their daughters. On a promising note, mothers in this study
expressed higher acceptance compared to only 36% accep-
tance in a previous study conducted before the HPV vaccine
was available on the market.'"* The finding of a significantly
higher acceptance of HPV vaccination among mothers with
higher educational qualifications in the multivariable analysis
is a likely indication that the more educated mothers are
generally more exposed to information on HPV infection
and vaccination against it from various sources, just as pre-
viously reported in other studies.”**® Given that the intention
to accept HPV vaccination is generally higher among high-

income and more educated populations, it may be important
to target socio-economically disadvantaged groups with inter-
ventions to achieve higher HPV vaccination.

Although knowledge is not significantly associated with
intention to vaccinate daughters against HPV in the multivari-
able model, mothers with higher educational qualifications were
shown to have a significantly higher level of HPV-related knowl-
edge. Therefore, an action to improve HPV knowledge among
mothers might increase HPV vaccine coverage of adolescents in
China. The HBM parameters, perceived benefits (potential
advantages) and perceived barriers, also significantly influenced
the intention to vaccinate. This suggests that intentions to vacci-
nate their daughters were higher among participants who
thought that the HPV vaccination was effective. Therefore,
beliefs in the benefits of HPV vaccination for cervical cancer
prevention seem to be a key factor influencing mothers’ inten-
tions to vaccinate their daughters, which is likewise found in
many studies.””*® As such, educational strategies and marketing
programmes that emphasize recognizing and responding to
potential benefits of HPV vaccination should be developed to
shape a more positive perception about HPV vaccination among
mothers in China.

On the other hand, the perceived barrier regarding taking
time off for a daughter’s vaccination was negatively related
to vaccination intention. Difficulty in taking time off for
appointments is a crucial factor affecting immunization cov-
erage and it is important to address this issue, particularly for
HPV vaccination.”” The 3-dose HPV vaccine series poses an
additional challenge for mothers having to take time off work
to complete the series. In this regard, a school-based approach
for effectively delivering HPV vaccine would be useful, as
recommended by the World Health Organization (WHO) in
countries that have fairly high enrollment of girls in schools.*
The 2-dose schedule for HPV vaccination (age 9-14 yr) was
shown to be noninferior to 3 doses,’"** which prompted the
U.S. Advisory Committee on Immunization Practices (ACIP)
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Table 3. Factors associated with preference of HPV vaccine (N = 3586).

Table 3. (Continued).

Multivariable
Frequency logistic
(%) Univariate analysis regression
Preference of HPV  p-valuelmported vs
vaccine Local/Don't
mind
Imported Local/ OR (95% ClI)
n =2019 Don't
mind
n = 1567
Mother’s information
Age group (years
old)
23-35 1699 (47.4) 1012 687 1.323
(59.6) (40.4) (1.090-1.607)**
36-40 1292 (36.0) 706 586 p < .001
1.106 (0.906-1.349) (546) (“454)
>40 595 (16.6) 301 294 Reference
(50.6) (49.4)
Birthplace
Urban 587 (16.4) 363 224 0.003
1.256 (1.041-1.516)* (61.8) (38.2)
Rural 2999 (83.6) 1656 1343 Reference
(55.2) (44.8)
Working location
Urban 1793 (50.0) 1039 754 0.051
(57.9) (42.1)
Rural 1793 (50.0) 980 813
(54.7) (45.3)
Marital Status
Married 3406 (95.0) 1915 1491 0.701
(56.2) (43.8)
Unmarried/ 180 (5.0) 104 76
Divorced/ (57.8) (42.2)
Separated/
Widowed
Highest
education level
Primary school and 223 (6.2) 97 (43.5) 126 Reference
below (56.5)
Secondary school 2026 (56.5) 1131 895 p < .001
1.436 (1.077-1.913)* (55.8) (442)
High school/ 982 (27.4) 591 391 1.558
technical (60.2) (39.8) (1.145-2.121)**
secondary
school
University and 355 (9.9) 200 155 1.242
above (56.3) (43.7) (0.868-1.777)
Occupational
types
Professional and 233 (6.5) 132 101
managerial (56.7) (43.3)
General office 499 (13.9) 292 207
worker/Service (58.5) (41.5)
personnel
Industrial worker/ 1274 (35.5) 682 592 0.067
Farmers/Others (53.3) (46.5)
Individual 625 (17.4) 376 249
business/Self- (60.2) (39.8)
employed
(Continued)

Multivariable
Frequency logistic
(%) Univariate analysis regression
Housewife/ 955 (26.6) 537 418
Unemployed (56.2) (43.8
Annual household income (RMB)
<50,000 1976 (55.1) 1051 925 Reference
(53.2) (46.8)
50,000-120,000 1610 (44.9) 748 526 p < .001
7 41.
1.189 (1.026-1.377)* (587) “1.3)
>120,000 336 (9.4) 220 116 1.566
(65.5) (34.5) (1.219-2.012)***

Experience with cervical cancer
Ever known anyone has had cervical cancer

Yes 705 (19.7) 394 311 0.832
(55.9) (44.1)

No 2881 (80.3) 1625 1256
(56.4) (43.6)

Daughter’s information

Age (years old)

6-8 858 (23.9) 500 358
(58.3) (41.7)

9-11 1489 (41.5) 848 641 0.140
(57.0) (43.0)

12-14 1239 (34.6) 671 568
(54.2) (45.8)

Had chronic

illnesses
Yes 80 (2.2) 43 (53.8) 37 0.650
(46.2)

No 3506 (97.8) 1976 1530
(56.4) (43.6)

Ever experienced serious side effects in any previous vaccinations

Yes 326 (9.1) 179 147 0.599
(54.9) (45.1)

No 3260 (90.9) 1840 1420
(56.4) (43.6)

*p < 0.05, **p < 0.01, ***p < 0.001
®Hosmer & Lemeshow test, chi-square:17.950, p-value: 0.012; Nagelkerke R
0.020

to recommend a 2-dose schedule for HPV vaccination in
2016, echoing an earlier recommendation by the WHO.
Contemplating a 2-dose HPV vaccine schedule with an inter-
val of 6-12 months between doses for girls aged 14 years and
below would greatly reduce the logistic barriers of adminis-
trating a 3-dose vaccination schedule.’* Parents in the
U.S. were very receptive to the idea of a 2-dose schedule and
viewed this option as less expensive, more convenient and
thought it would facilitate series completion.>

In our study, concern regarding the safety and side effects
of the HPV vaccine for young adolescents was the main
reason why mothers were not accepting HPV vaccination.
Our result is supported by the findings in many other studies.
It has been widely reported that having trustworthy evidence
of the safety of the HPV vaccine for young adolescents was
associated with parental acceptance of vaccination for their



children in both Western and Asian countries.””** As such,
it may be helpful for health-care providers to emphasize the
safety record of the HPV vaccines, such as providing easily
understood information that HPV vaccination has an excel-
lent safety profile and that there is no evidence of vaccine-
related serious adverse events among Chinese women or
among women globally.”’ It is also important to inform
parents that their children are not too young for the HPV
vaccine and that there is evidence showing that immunization
at a younger age is associated with increasing vaccine effec-
tiveness, as younger adolescents have a better immunogenic
response than their older counterparts.”’ In this study, the
high costs of HPV vaccines in China represented an impor-
tant barrier to vaccination and has been likewise reported by
many.”'>*' In order to achieve adequate HPV vaccine cover-
age, particularly among those who are socio-economically
disadvantaged, it will be essential that the provision of low-
or no-cost HPV vaccination be considered by the Chinese
health authorities concerned.

We also investigated mothers’ preferences for 2-4- or
9-valent HPV vaccine in view of the availability of three
different types of HPV vaccines on the Chinese market. The
newly available 9vHPV has the potential to prevent approxi-
mately 90% of cervical cancers and HPV-related vulvar, vagi-
nal, and anal cancers, 70%-85% of cervical precancerous
lesions, and 90% of anogenital warts.*>*> Our study found
that over 40% of mothers prefer to vaccinate their daughter
with 9vHPV. By demographics, we found that mothers with
higher education and socio-economic status were likely to
prefer the 9-valent HPV vaccine, implying price is an impor-
tant factor for the affordability of high-valency HPV vaccine.
Having family members or friends with cervical cancer has
been found in a previous study to be associated with higher
HPV vaccination acceptance.** In this study, mothers who
know someone with cervical cancer were likely to prefer the
9vHPV, which gives a greater HPV-type coverage than the
lower valency HPV vaccines.

Since the 9vHPV became available, it has become the most
popular and sought-after HPV vaccine in China. However,
currently, the supply of 9vHPV is not sufficient to meet the
high demand. In the future, if there is a sufficient supply to
meet the demand for HPV vaccine, having HPV vaccine
advocates sharing their stories over the media might help in
the acceptance of a higher valency HPV vaccine, as well as
HPV vaccine uptake. Other messages that highlight the sever-
ity of cervical cancer and counter the misperceptions regard-
ing side effects and HPV vaccination leading to adolescent
sexual activity should be imparted in the future awareness
campaign. In view of the fact that the current shortage of
9vHPV in the market is forseen to persist for a considerable
time, mothers should be provided with adequate information,
particularly about the risk protection differences between the
9-valent and the 2-and 4 valent HPV vaccines for them to
make a decision based on the age of their child and the
vaccines’ affordability.

The availability of domestically produced HPV vaccine in
China is much anticipated as it is likely to offer more wide-
spread use and curb the current shortage and high price of
imported HPV vaccine.” Nonetheless, acceptance of the

HUMAN VACCINES & IMMUNOTHERAPEUTICS e 313

domestically produced HPV vaccine remains a huge chal-
lenge, largely due to public lack of trust in local vaccine
manufacturers. Repeated vaccine scandals have eroded public
trust and caused a surge in demand for imported vaccines,
including HPV vaccines.*> Thus, it is extremely important for
the country to restore public trust in domestically produced
HPV vaccines, once available on the market. In this study,
over half of the mothers expressed a preference for imported
HPV vaccine. The young age and higher socio-economic
status mothers who expressed a higher likelihood of favoring
imported HPV vaccine may be important groups to target for
future intervention to restore confidence in the domestically
produced HPV vaccine. Above all, the government needs to
reform the country’s vaccine regulatory processes and more
stringent regulations should be put in place to ensure the
country’s vaccine safety. Pending the availability of the
domestic HPV vaccine, the Chinese government needs to
work with a broad range of international stakeholders to
negotiate for lower vaccine prices, and scaling up the vaccine
supply by manufacturers to meet the country’s needs are
essential.

Limitations

This study has several limitations. First, this study used
a cross-sectional study design, which precluded the evaluation
of the temporality and causality of the observed relationships.
Second, data were collected from participants’ self-reports;
thus, these may be subjected to socially desirable responses.
Third, it should be noted that the intention to receive the
vaccine does not necessarily result in actual receipt of vaccine;
therefore, results should be interpreted with caution. Last is
the limitation in the sampling method, which involved
recruiting participants only from primary schools in the
Fujian province, thus the result of the study may not be
generalizable to the population as a whole. Further, this
study achieved only a 28.5% response rate. Despite these
limitations, the sample was large, with diverse sociodemo-
graphic backgrounds reflective of mothers in the general
population in China. Another limitation of this study is that
the assessment of knowledge was done prior to vaccination
intention, thus may potentially influence participants’
responses in vaccination intentions.

Conclusions

The present study showed high HPV vaccination acceptance
among Chinese mothers, which is of great importance for
a country with low cervical cancer screening coverage and
high cervical cancer burden. Our results show that mothers
favor 9vHPV, which provides the highest possible coverage
for their daughters. While the prospect of domestically man-
ufactured HPV vaccine is encouraging and will help to coun-
teract the shortage of HPV vaccine in China, nevertheless it
remains a challenge to gain the public’s trust. To some degree,
maternal socio-economic status, perceived susceptibility, bar-
riers and benefits, and social norms influence intention to
vaccinate daughters against HPV and the preference for high
valency and domestically manufactured HPV vaccine. Of
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note, a lower intention to vaccinate daughters against HPV
among less educated and lower-income mothers may possibly
lead to significant social inequalities in HPV vaccine uptake in
the country in the future. Additionally, continuous education
campaigns are needed to improve knowledge of HPV and
HPV-associated diseases among mothers in China and to
promote the benefits of HPV vaccination to adolescents.
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