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ABSTRACT
Men involvement in HPV vaccine advocacy is important in a patriarchal society. This study aimed to 
investigate the influence of men on HPV vaccination of adult women. An online cross-sectional survey was 
undertaken between June and August 2019. Participants were fathers of children enrolled in schools in 
Fujian Province. A total of 1953 participants responded to our survey. Just over 60% reported they would 
definitely or likely support their spouse/partner to receive HPV vaccine. Physician recommendation 
(adjusted odds ratio [aOR] = 5.68, 95%CI = 3.89–6.86) and spouse/partner communication about HPV 
vaccination (aOR = 5.30, 95%CI = 3.72–7.55) were significant covariates associated with higher willingness 
to support women’s HPV vaccination. Perceiving HPV vaccination as only for women who have had 
multiple sex partners and HPV vaccination as a sensitive topic were significantly associated with lower 
willingness to support HPV vaccination. Over two-thirds (67.3%) reported joint HPV vaccination decision- 
making and 2.8% reported that it was entirely the man’s decision. The role of men in HPV vaccine 
acceptance and hesitancy among adult women is evident in China and warrants educational interventions 
to target men to enhance women’s HPV vaccination uptake.

ARTICLE HISTORY 
Received 8 January 2022  
Revised 21 February 2022  
Accepted 26 February 2022 

KEYWORDS 
Men’s influence; HPV 
vaccination intention; adult 
women; China

Introduction

Cervical cancer is the third most common cancer in women 
worldwide, which accounts for considerable morbidity and 
mortality, and poses a great burden on the healthcare 
system.1 In China, cervical cancer ranks as the sixth most 
common cancer among all women, the third most common 
cancer among women 15–44 years old, and 3.8% of women in 
the general population are estimated to have a high-risk HPV- 
16 and/or HPV-18 infection at any given point in time.2 In 
2018, China reported a total of 106,430 new cervical cancer 
cases and 47,739 deaths, corresponding to 18·7% of all diag-
noses and 15·3% of all deaths from cervical cancer 
worldwide.3,4 HPV vaccination is the most effective method 
to prevent HPV infections, and, in conjunction with HPV 
screening, can potentially eliminate cervical cancer.5 The 
World Health Organization (WHO) has recommended HPV 
vaccinations to young adolescent girls between the ages of 9 
and 14.6 HPV vaccination is also recommended for women 
through to the age of 26 years.

Although younger women are at greatest risk of the acquisition 
of HPV infection, HPV infections in mid-adult women are 
prevalent.7,8 Findings from a global review reported that genital 
HPV infection in women is predominantly acquired in adoles-
cence, with the peak prevalence in most countries among women 
under 25 years of age.9 Further, two-thirds of adult women aged 

24 to 45 years are susceptible to HPV 6, 11, 16, and 18.8 The 
inclusion of additional HPV types in the 9-valent HPV vaccine 
offers great potential to expand protection against more high-risk 
HPV types in adult women. To date, research continues to shows 
the benefit of HPV vaccination in adult women. Recent evidence 
suggests that adult women are also susceptible to acquiring new 
HPV infections and continue to face the risk of developing cervi-
cal cancer.10,11 Clinical data shows that HPV vaccination is effi-
cacious, safe and immunogenic in women up to the age of 45  
years.12 In 2018 the licensure of the 9-valent vaccine was extended 
for both men and women through the age of 45 years based on 
shared clinical decision making.13

Sensitivity toward sexually transmitted infections among 
adult women is exceptionally heightened in many Asian cul-
tures. Hence, acceptability of vaccines against sexually trans-
mitted diseases among adult women—especially married 
women—is challenging. Numerous studies have been pub-
lished assessing the attitudes or intention to receive HPV 
vaccination among adult women up to the age of 45 years in 
Western countries.14,15 However, relatively little has been stu-
died about the acceptability of HPV vaccination among adult 
women in China. A recent study found only 58.3% of women 
in China between the age of 27 and 45 reported that they 
intended to obtain the HPV vaccine, and the study also 
revealed that women’s spouses/partners have a profound influ-
ence on their HPV vaccination intention.16 This has 

CONTACT Zhijian Hu huzhijian@fjmu.edu.cn Department of Epidemiology and Health Statistics, The School of Public Health, Fujian Medical 
University, Fuzhou, Fujian 350122, China; Yulan Lin yulanlin@fjmu.edu.cn Department of Epidemiology and Health Statistics, The School of Public 
Health, Fujian Medical University, Fuzhou, Fujian 350122, China; Gregory D. Zimet gzimet@iu.edu Department of Pediatrics, School of Medicine, 
Indiana University, 410 W, 10th St., HS 1001, Indianapolis, IN 46202, USA; Li Ping Wong wonglp@ummc.edu.my Centre for Epidemiology and 
Evidence-Based Practice, Department of Social and Preventive Medicine, Faculty of Medicine, Universiti Malaya, Kuala Lumpur 50603, Malaysia

HUMAN VACCINES & IMMUNOTHERAPEUTICS     
2022, VOL. 18, NO. 5, e2049132 (10 pages) 
https://doi.org/10.1080/21645515.2022.2049132

© 2022 Fujian Medical University. Published with license by Taylor & Francis Group, LLC.  
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License (http://creativecommons.org/licenses/by-nc-nd/4.0/), 
which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited, and is not altered, transformed, or built upon in any way.

http://orcid.org/0000-0002-4208-9408
http://orcid.org/0000-0002-0107-0532
http://www.tandfonline.com
https://crossmark.crossref.org/dialog/?doi=10.1080/21645515.2022.2049132&domain=pdf&date_stamp=2022-05-28


highlighted the importance of the influence of men in the HPV 
vaccine acceptance and hesitancy of women in China. There is 
growing recognition of the role men may play in women’s 
health-seeking behaviors.17,18 The influence of male partners 
in women’s reproductive health and reproductive healthcare 
seeking is evident in other countries.19,20 With regard to HPV 
vaccination, studies reported that in some cultures, women 
need approval from their husbands to vaccinate their daughters 
against HPV, and young women need approval from their 
fathers for HPV vaccination.21–23 It is important to overcome 
spouse/partner barriers to the acceptance of HPV vaccination, 
particularly in societies in which males dominate, such as in 
China.

The authorities in China approved Cervarix in 2016, 
Gardasil in 2017 and subsequently Gardasil-9 in 2018. HPV 
vaccination rates in China remain critically low. A total of 
11.0% of female students in a multicenter study of 136 uni-
versities in China reported having been vaccinated against 
HPV.24 A recently publish local literature reported that 
between 2018 and 2020, a total of 21,597,400 doses of HPV 
vaccine were administered in women aged 9–45 years in 
Mainland China, with an estimated cumulative vaccination 
rate of 2.24%, with the highest in Beijing, Shanghai and 
Zhejiang (8.28%, 7.37%, and 4.68%), and the lowest in Tibet 
Autonomous Region, Qinghai Province and Xinjiang Uygur 
Autonomous Region (.06%, .39%, .46%).25 In China, 9-valent 
HPV vaccine is recommended for adult women 20–45 years of 
age. To date, little is known about men’s opinions about HPV 
vaccination and their support of their spouse/partner receiving 
HPV vaccination. HPV vaccine hesitancy that stems from the 
spouse/partner being unsupportive of HPV vaccination is an 
important issue that needs to be addressed, as is the reverse; 
namely, spousal support increasing confidence in HPV vacci-
nation. Therefore, this study aimed to investigate the willing-
ness of men to support their spouse/partner to have the HPV 
vaccine and their influence on HPV vaccination decision- 
making. Factors influencing the willingness of men to support 
their spouse/partner to have the HPV vaccine were explored. 
The factors investigated were demographic characteristics, sex-
ual behavior and history of sexually transmitted infections, 
HPV-related knowledge, Health Belief Model (HBM) con-
structs, and communication with spouses about HPV 
vaccination

Materials and methods

Study participants

Study participants were fathers of primary school children in 
the Yongding district of Longyan City, South-east of Fujian. 
A total of 78 primary schools in Fujian province agreed to assist 
in the data collection, with 27,756 students enrolled in these 
schools during the data collection period. Principals of schools 
were briefed about the study and school administrators were 
requested to assist in sending out an online survey link to all 
students’ fathers’ contact details in the school record. 
A universal sampling method was used to recruit all parents 
of students in the schools. The inclusion criteria included (1) 
participants being students’ fathers; (2) having a spouse/ 

partner that has not been vaccinated against HPV; and (3) 
having a spouse/partner of eligible age of receiving the HPV 
vaccine. Of note, this study was part of a regional cohort study 
of parental perspectives on HPV vaccination. The finding of 
parental intention to vaccinate daughters against HPV infec-
tion has been published.26 This paper reports the finding of 
male participants’ willingness to support their spouse/partner’s 
HPV vaccination uptake.

The sample size was calculated based on a response rate of 
50%, confidence interval of 99%, margin error of 5%, and an 
estimated total of 27,756 parent population. The calculated 
sample size required for this study was 379. The sample size 
was multiplied by the predicted design effect of two to account 
for the use of convenience sampling and an online survey. 
Hence the minimum survey sample size was set to 758 (379 
x 2) participants.

Prior to data analyses, data cleaning and validations were 
undertaken. Individuals who do not meet the inclusion criteria 
and straight-line responses were removed.

Instruments

The questionnaire consisted of four sections. The first section 
assessed demographic characteristics (age, place of birth, pre-
sent locality of residence, marital status, participants’ highest 
educational level, spouse/partner’s highest educational level, 
occupational types, annual household income), sexual behavior 
and history of sexually transmitted infections.

The second section assessed participants’ HPV-related 
knowledge (15-items). The questions were adapted from pre-
vious studies related to the assessment of HPV-related knowl-
edge in China.14,22 Response options were true, false and don’t 
know. A correct response was given a score of 1, and incorrect 
or don’t know responses were given a score of 0. The total 
possible knowledge score ranged from 0 to 15. A normality test 
was conducted and the knowledge score was found not nor-
mally distributed, hence, the scores were categorized as high or 
low based on the median split with a higher score range 
representing higher levels of knowledge. The internal reliability 
of the 15-item knowledge scale, which was evaluated with the 
Kuder-Richardson 20, was .94, indicating very good internal 
consistency.

The third section determined health beliefs toward HPV 
and HPV vaccination. The questions in this section were 
based on constructs from the HBM theoretical framework.27 

Questions included perceived susceptibility to HPV (3-items), 
perceived severity of HPV infection (1-item), perceived bar-
riers in support of spouse/partner HPV vaccination (6-items), 
and cues to action (2-items). The response options were agree 
and disagree.

The questionnaire has one item that asked participants on 
communication with spouses about HPV vaccination. They 
were asked whether their spouse/partner ever talked about 
HPV vaccination with them. The response option was yes or no.

Subsequently, the participants were asked if they would 
willing to support their spouse/partner if the spouse/partner 
intends to receive HPV vaccine. The response options were: 
definitely; quite a high chance; moderate chance; chance was 
quite low; and definitely not.
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The last question was about men’s influence on spouses/ 
partners’ HPV vaccination decisions. Each participant was 
asked whether, if their spouse/partner wanted to take the 
HPV vaccine, would the decision depend entirely on the 
spouse/partner’s decision, depend entirely on the participant’s 
decision or be a joint decision.

Statistical analysis

Graphical figures were used to summarize the proportions of 
correct responses on HPV knowledge, willingness to support 
spouse/partner to take HPV vaccination and influence on 
spouses/partners’ HPV vaccination decision. Multivariable 
logistic regression analysis was performed to investigate fac-
tors associated with willingness to support spouse/partner 
HPV vaccination. The independent variables in the multi-
variable logistic regression were demographic characteristics, 
sexual behavior and history of sexually transmitted infec-
tions, HPV knowledge, HBM constructs, and communication 
about HPV vaccination. All variables found to have 
a statistically significant association (two-tailed, p-value 
<.05) with willingness to support spouse/partner to take 
HPV vaccination in the univariate analyses were entered 
into multivariable logistic regression analyses using 
a simultaneous forced-entry model (enter method). 
Adjusted odds ratio (aORs), 95% confidence intervals (95% 
CIs) and p-values were calculated for each independent vari-
able. The model fit was assessed using the Hosmer– 
Lemeshow goodness-of-fit test.28

All statistical analyses were performed with the Statistical 
Package for the Social Sciences, version 20.0 (SPSS, IBM Corp., 
Armonk, NY, USA).

Ethical approval

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. Online consent was obtained 
from the participants. Online consent was obtained from the 
participants. Respondents were informed that their participa-
tion 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

Characteristics of participants, sexual behavior and 
history of sexually transmitted infections

A total of 1953 participants responded to our survey between 
June 2019 and January 2020. In the assumption that the survey 
link reached all the 27,756 student’s fathers, the response rate is 
7.0%. A summary of the characteristics of the respondents is 
provided in the first column of Table 1. The majority of the 
respondents were 35–44 years of age (60.8%) and most either 
reported an annual household income of below CNY50,000 

(44.3%) or between 50,000 and 120,000 (43.4%). Over half 
(56.6%) reported their highest educational attainment as sec-
ondary high school or below. The majority reported never 
(33.6%) or sometimes (39.0%) using a condom during sexual 
intercourse. Only 6.3% reported having had a history of sexu-
ally transmitted infection.

Knowledge about HPV and HPV vaccination

Figure 1 shows the proportion of correct responses on 
knowledge items in ascending order. The most common 
erroneous beliefs were that the use of a condom can effec-
tively protect against HPV infection and that there is a cure 
for HPV infections. Many also wrongly believed that HPV 
vaccine can prevent all types of HPV infections. The mean 
and standard deviation (SD) for the total knowledge score 
was 5.3 (SD ±4.2), out of a possible score of 15. The 
median was 5 (interquartile range (IQR), 1.0–9.0). The 
knowledge scores of the study participants ranged from 0 
to 14. Based on the median split, a total of 970 (49.7%) 
participants were categorized as having a high score (6–15) 
and 983 (50.3%) participants were categorized as having 
a low score (0–5).

Health beliefs regarding HPV and HPV vaccination

The first and second column of Table 1 shows the responses to 
the HBM items. Slightly over half (53.9%) viewed that the 
chance of their spouse/partner getting an HPV infection was 
low. The majority disagreed that HPV vaccination is only 
important when a woman has had many sex partners (66.4%) 
and HPV infection is not important enough to get vaccinated 
against (76.5%). Regarding perceived barriers, over half 
(63.4%) regarded HPV vaccination as expensive. The majority 
disagreed that HPV infections are not serious (89.6%). Many 
were not clear about possible side-effects of HPV vaccination 
(74.8%) and disagreed that taking the HPV vaccine is a sign of 
having a history of multiple sex partners (75.1%). Under cue to 
action, the majority (77.8%) reported that they will persuade 
their spouse/partner to take HPV vaccine if there is 
a recommendation from doctor.

Communication bout HPV vaccination

Findings on communication about HPV with the spouse/part-
ner revealed that only 20.5% reported that their spouse/partner 
ever mentioned HPV vaccination to them.

Influence on spouse/partner intention to receive the HPV 
vaccine

As shown in Figure 2, half (50.7%) reported they would yes 
definitely support their spouse/partner to have the HPV 
vaccine and 10.5% reported yes, quite a high chance. 
Table 1 shows the factors associated with willingness to 
support spouse/partner to take HPV vaccination. 
Participants who were unemployed were less willing to 
support their spouse/partner having the HPV vaccination 
than the self-employed (aOR .59, 95% CI .39–.89). 
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Participants with a history of sexually transmitted infec-
tions (aOR 1.29, 95% CI 1.03–1.62) and having a higher 
HPV knowledge score (aOR 1.29, 95%CI 1.03–1.62) were 
more likely to show higher support. Those who expressed 
disagree that HPV infection is not important to get vacci-
nated against (aOR 1.73, 95% CI 1.29–2.32), HPV vaccina-
tion is only for women who have multiple sex partners 
(aOR 1.41, 95% CI 1.09–1.82) and HPV vaccination is 
a sensitive topic (aOR 1.53, 95%CI 1.21–1.94) were more 
likely to show support for their spouse/partner vaccination. 
Recommendation from physician (aOR 5.68, 95% CI 3.89– 
6.86) and communication regarding HPV vaccination (aOR 

5.30, 95% CI 3.72–7.55) were the strongest covariates influ-
encing higher support for the spouse/partner’s HPV 
vaccination.

Over two-thirds reported joint HPV vaccination decision- 
making (67.3%) and only 2.8% reported that the spouse/part-
ner HPV vaccination decision is entirely made on the partici-
pant’s decision (Figure 3).

Discussion

A local study reported that men have a disproportionately low 
level of knowledge about HPV and its health association com-
pared to women.29 Similarly, in the present study, the median 
knowledge score of 5 out of a possible 15 implies a remarkably 
low level of knowledge about HPV and HPV vaccination 
among men, hence this warrants serious attention. The present 
study also identifies specific knowledge deficits that should be 
the target of awareness-raising education programmes for men 
in China. These include unawareness of the HPV types covered 
by different HPV vaccines. It is important to educate men that 
most HPV infections are typically transient and asymptomatic. 
As men play an important role in the transmission of HPV, it 
will be important to educate men that HPV infections are not 
curable. Also, men should be educated about the direct effects 
of HPV infection on male health, i.e., anal and oropharyngeal 
cancers and genital warts. This information will help to 
enhance men’s perceptions of the severity of HPV infections 
and their susceptibility to HPV diseases, thus potentially moti-
vating protection measures, including encouraging female 
partners to get vaccinated.

In this study, most participants demonstrated a moderate 
perceived susceptibility of their spouse/partner contracting an 
HPV infection. It is important to impart the fact that HPV is 
the most common viral infection of the reproductive tract and 
that most sexually active women and men will be infected at 
some point in their lives and multiple HPV infections is also 
common.30 In China, the prevalence of HPV infection remains 
at a high level. A systematic review of published literature from 

Figure 1. Correct responses for knowledge items (N = 1953).

Figure 2. Willingness to support spouse/partner to take HPV vaccine (N = 1953).
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January 2000 to May 2017 reported that the national HPV 
prevalence in China was 15.5%.31 Further, a pooled epidemio-
logical studies published from January 2000 to June 2018 on 
high-risk HPVs in mainland Chinese women revealed that the 
overall infection rate of high-risk HPVs among these women 
was 19.0%.32 Therefore educating the public about high sus-
ceptibility of getting an HPV infection is an important priority 
in healthcare promotion.

Although many men in the present study viewed HPV 
infection as having severe health consequences and believed 
that getting vaccinated against it as important, it is worrisome 
that one-third reported that HPV vaccination is only impor-
tant when a person has had multiple sex partners. As sexual 
behavior is a significant risk factor for cervical cancer develop-
ment in China,33 destigmatizing the link between sexual beha-
vior and HPV vaccination is imperative. Further, this study 
also uncovered important barriers to spouse/partner HPV vac-
cination, namely not having enough information about the 
HPV vaccine to be able to decide on spouse/partner vaccina-
tion, the high cost of the vaccine, the fear of unknown potential 
long-term side effects of HPV vaccination and sexual sensitiv-
ity surrounding HPV vaccination. All of these issues could 
serve to heighten hesitancy about, and decrease confidence 
in, HPV vaccine among women. Our findings suggest that 
the main construct of the HBM, namely the perception of the 
severity of and susceptibility to HPV infection, and perceived 
barriers will be essential components in health promotion 
interventions targeting men to promote their spouse/partner’s 
HPV vaccine uptake.

The finding that only 51.4% of respondents were sup-
portive of their spouse/partner receiving HPV vaccination 
implies that more effort is needed to encourage men to 
support their spouse/partner in HPV vaccine uptake. The 
multivariable regression findings of this study provides 
some important insights into targeted intervention to 

enhance men’s support of their spouse/partner’s HPV vac-
cine uptake. Firstly, a higher socio-economic background, 
level of knowledge, and risk perception of HPV infection 
were significant factors influencing higher support in 
spouse/partner HPV vaccination. Our finding suggests that 
raising the level of knowledge and imparting the perception 
of susceptibility to HPV infection among men is warranted. 
As the current cost of HPV vaccines in China may be an 
issue for low-income households, subsidizing the cost of the 
vaccines could address the financial barrier. Secondly, the 
multivariable analyses also found that the perception that 
HPV vaccination is only necessary for people who have had 
multiple sex partners and that HPV vaccination is 
a sensitive topic significantly influences lower willingness 
in supporting women’s HPV vaccination. Therefore, destig-
matizing the sensitivity of sexual issues surrounding HPV 
infection and vaccination is essential to enhance men’s 
support in spouse/partner HPV vaccination uptake. 
Recommendation from a physician and couples communi-
cation regarding HPV vaccination were found to be strong 
significant factors influencing support in vaccination. 
Therefore, physicians play an important role in communi-
cating with men about the importance of HPV vaccination 
for their spouse/partner. Likewise, a previous study suggests 
that physician recommendation for HPV vaccination is 
important.34 Furthermore, women are also encouraged to 
break communication barriers about HPV vaccination with 
their spouse/partner. It remains a challenge for women to 
communicate about vaccination against a sexually trans-
mitted infection in a marital context. Women may find 
communication with their spouse about HPV vaccination 
difficult, believing that it would imply unacceptable sexual 
behavior, disloyalty to their husband/partner or even the 
condoning of extramarital sexual conduct. Therefore, edu-
cating married couples of the need for effective 

Figure 3. Spouse/partner HPV vaccination decision-making (N = 1953).
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communication about HPV vaccination and cervical cancer 
prevention is crucial. Recently, China’s marriage registries 
have introduced premarital counseling to help couples pre-
pare for marriage and to curb the rising divorce rate.35 It 
would be useful to include the provision of counseling for 
HPV infection and vaccination in the premarital counseling 
services to enhance HPV vaccine uptakes.

Our findings suggest that men’s support for spouse/partner 
receipt of HPV vaccine is crucial. This is evident in the fact that 
over two-thirds of men in this study reported joint decision- 
making and nearly 3% reported that the decision regarding the 
HPV vaccination of their spouse/partner depends solely on the 
man’s decision. Married women in most Asian sociocultural 
contexts seek their husband’s permission regarding their own 
healthcare before making a decision. Most Asian women 
associate asking permission with being respectful toward 
their husbands. In many cases, women are not able to override 
their husband’s decision.19,20 Strong support and encourage-
ment from their spouse/partner may reduce HPV vaccine 
hesitancy among women and increase confidence in vaccina-
tion. Therefore the development of targeted approaches, both 
in the workplace and community-based, to encourage men and 
make them more willing to support their spouse/partner’s 
vaccination would be useful. A programme promoting HPV 
vaccination in China should target men as past research has 
shown that involving men in women’s health is strongly asso-
ciated with enhanced and better health outcomes in women.36

This study has some limitations. First, our study participants 
were fathers of students recruited from a list of available con-
tacts in the school registries. In addition, the study has a low 
response rate. Therefore, the study participants are not repre-
sentative of all men in the study population and the entire men 
population in mainland China. The second limitation is that the 
study was conducted only in the Fujian province, thus the study 
population may not be representative of the general population 
of adult men in China as a whole or in other provinces. Third, 
the responses were based on self-reporting of data and may be 
subjected to self-reporting bias and a tendency to report socially 
desirable responses, therefore, the results should be interpreted 
with caution. Despite these limitations, the sample was large and 
sociodemographically diverse and the findings provide a useful 
initial indication of how interventions with men around HPV 
vaccination need to be structured.

Conclusion

It is crucial to enhance men’s willingness to support their 
spouse/partner to get vaccinated against HPV infection. 
Men were also found to play a prominent role in women’s 
HPV vaccination decision-making. In essence, our data 
highlight the need to involve men in combating HPV 
vaccine hesitancy in women, an issue that is particularly 
relevant in male-dominated societies. This information 
can inform the development or modification of HPV 
immunization intervention programmes in a manner that 
is tailored to include both men and women to boost 
confidence and overcome HPV vaccination hesitancy. 
This study has provided insights on the importance of 

including men in the promotion of HPV vaccination in 
women in China.
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