Appendix 1. Interview Guides

HPV Vaccination Among Adult Men
Thank you very much for agreeing to participate in this interview. I sincerely appreciate your time and willingness to share your perspectives. We are conducting this study to better understand adult men’s knowledge, perceptions, and attitudes toward human papillomavirus (HPV) and HPV vaccination. Although HPV has traditionally been discussed in the context of women’s health, it can also affect men. Your experiences, thoughts, and beliefs are important and may help us better understand how to improve health education and vaccination strategies for men. 

This is a qualitative interview, which means we are interested in hearing your own views and experiences in as much detail as you feel comfortable sharing. There are no right or wrong answers—what matters most is your honest perspective. You may think of this as an opportunity to openly express your understanding, concerns, and opinions about HPV and vaccination. 

Some of the topics we discuss may relate to sexual health or personal beliefs. If at any time a question feels uncomfortable, you are free to skip it or stop the interview entirely. Your participation is completely voluntary. 

This interview has two parts:
·A brief 5-minute survey to collect demographic information.
·A 30–60 minute semi-structured interview about your knowledge, perceptions, and experiences related to HPV and HPV vaccination.

With your permission, we will begin audio recording. All information will be kept confidential and de-identified for research purposes.

We will now begin the interview.



Part I: Brief Survey
1. Age (years) :____
2. Marital status:
☐ Unmarried              ☐ Married/cohabiting           ☐ Divorced/widowed
3、Education level:
☐ High school and below                   ☐ Technical secondary school       
☐ Bachelor's degree                       ☐ Master's degree or above
4、Employment status:
☐ Be on the job            ☐ Individual operation          ☐ Unemployed/retired
5、Monthly household income (RMB):
☐ < 5,000        ☐ 5,000–9,999      ☐ ≥ 10,000     
6、Before participating in this study, had you heard of human papilloma virus (HPV)?
☐ Yes          ☐ No
7、Have you ever received the HPV vaccine?
☐ Yes          ☐ No
8、Has your spouse/partner received the HPV vaccine?
☐ Yes           ☐ No          ☐ Unclear

Consent for Use of Quotes
Are you willing to allow anonymous quotations from this interview to be used in research publications or scientific presentations?
☐ Yes    
☐ No


Part II: Interview Questions
Capability: Knowledge and Understanding of HPV and HPV Vaccination
1. When you hear the term “human papillomavirus (HPV),” what diseases or health issues come to mind?
2. In your view, who is most affected by HPV? Why?
3. Do you think HPV can affect men’s health? If so, in what ways?
4. How do you understand the role of men in HPV transmission?
5. Do you think HPV is primarily viewed as a women’s disease? Where do you think that perception comes from?
6. Had you heard of the HPV vaccine prior to this study?
7. If yes, how did you first learn about it? (e.g., healthcare professionals, social media, partner, family, friends)
8. Before today, did you know that men are eligible to receive the HPV vaccine?
9. What do you know or wonder about the HPV vaccine in terms of its purpose, safety, eligibility, or effectiveness?
Motivation: Attitudes, Risk Perception, and Vaccination Intentions
10. What are your thoughts about men receiving the HPV vaccine?
11. What benefits, if any, do you think vaccination might provide?
12. Do you have any concerns or hesitations?
13. In your opinion, is it necessary for men to receive the HPV vaccine? Why or why not?
14. If you have not received the HPV vaccine, what are the main reasons?
15. Do you believe HPV vaccination is related to men’s responsibility within intimate or family relationships? Why?
Opportunity: Social, Cultural, and Health System Factors
16. What barriers do you think men face in accessing HPV vaccination?
Are there broader influences, such as: Gender stereotypes; Cultural discomfort discussing sexual health; Lack of healthcare provider recommendation; Cost or access issues.
17. How would you feel if a healthcare professional proactively recommended the HPV vaccine to you?
18. Would such a recommendation influence your decision?
19. Do discussions about sexually transmitted infections create discomfort for men? Does this affect vaccine information uptake?
Behavior and Intervention Implications
20. In what ways do you think current HPV vaccine messaging fails to reach men?
21. How could HPV vaccine information be improved to better engage men?
22. What recommendations would you offer to healthcare professionals or policymakers to increase HPV vaccination among men?
23. Is there anything else you would like to share about HPV or HPV vaccination?

Thank you for your participation. We will now stop the recording.


Appendix 2. Final Codebook
	Code
	Definitions and Application Rules

	HPV as women’s disease
	Any explicit or implicit reference to HPV being associated exclusively or primarily with cervical cancer or women. Includes statements equating HPV with cervical cancer or expressing that HPV is irrelevant to men. Excludes general lack of knowledge without gender attribution.

	Institutional gender framing
	Statements reflecting HPV constructed as a female health issue in media, public health campaigns, or healthcare communication. Includes references to vaccine advertisements or educational materials targeting women only. Excludes personal misunderstanding not linked to broader systems.

	Limited male disease awareness
	Lack of knowledge regarding HPV-related male cancers (eg, anal, penile, or oropharyngeal cancers) or genital warts. Includes statements indicating unawareness of male-specific consequences. Excludes moral or relational explanations for low risk.

	Minimization of male consequences
	Explicit belief that HPV infection in men is mild, asymptomatic, self-limited, or less serious than in women. Includes gender-based comparisons of severity. Excludes statements focused solely on cost or access barriers.

	Fragmented knowledge
	Partial awareness of HPV without coherent understanding of transmission pathways, prevention strategies, or vaccine eligibility. Includes inconsistent or incomplete information. Excludes total unawareness.

	Moralized risk perception
	Linking HPV infection risk to sexual morality, fidelity, promiscuity, or “improper behavior.” Includes concerns that vaccination implies infidelity. Excludes general embarrassment without moral judgment.

	Risk externalization
	Positioning HPV risk as affecting other groups (eg, unmarried individuals, sexually active others) rather than oneself. Includes distancing language and comparative minimization. Excludes simple low awareness.

	Low perceived susceptibility
	Statements minimizing personal risk due to marital status, monogamy, perceived responsible behavior, or limited sexual partners. Includes self-assessments of low vulnerability. Excludes structural barriers.

	Responsibility redistribution to women
	Belief that women’s vaccination alone sufficiently prevents HPV transmission within intimate relationships. Includes statements indicating men need not vaccinate if female partners are vaccinated. Excludes cost-based refusal.

	Secondary positioning of male vaccination
	Perception that male vaccination is optional, supplementary, or nonessential compared with female vaccination. Includes language suggesting lower priority. Excludes institutional silence references.

	Low intrinsic vaccination motivation
	Lack of proactive or self-initiated intention to seek HPV vaccination absent external prompting. Includes passive indifference. Excludes explicit refusal based on safety or affordability concerns.

	Partner-protection motivation
	Expressions of willingness to vaccinate primarily to protect a spouse or intimate partner from infection. Includes relational framing of vaccination as care or responsibility. Excludes moralized risk framing.

	Conditional altruism
	Vaccination intention contingent upon partner request, reassurance, or prior female vaccination. Includes conditional phrasing (“if she asks,” “if she gets it first”). Excludes independent preventive reasoning.

	Vaccine safety concern
	Fear regarding side effects, long-term harm, insufficient testing, or general vaccine distrust. Includes emotionally driven uncertainty influenced by circulating information. Excludes affordability concerns.

	Social trust disruption
	References to historical vaccine scandals, regulatory failures, or distrust in pharmaceutical governance influencing hesitancy. Includes broader skepticism toward health authorities. Excludes generic anxiety.

	Sexual stigma barrier
	Discomfort discussing sexually transmitted infections or HPV vaccination due to embarrassment, fear of judgment, or social awkwardness. Includes avoidance of peer discussion. Excludes moralized infidelity concerns (coded separately).

	Masculinity norms
	References to gender roles, masculine identity, or reluctance to appear vulnerable or preventive-health–seeking. Includes implicit norms discouraging male engagement in sexual health prevention. Excludes provider silence.

	Absence of provider recommendation
	Statements noting healthcare professionals have never mentioned HPV vaccination to male participants. Includes missed opportunities during check-ups or consultations. Excludes general institutional invisibility.

	Institutional silence
	Broader perception that the healthcare system does not actively recognize men as a target group for HPV vaccination. Includes systemic invisibility beyond individual clinicians. Excludes media framing.

	Cost barrier
	Mentions of high vaccine price, affordability concerns, or cost-benefit evaluation reducing willingness to vaccinate. Includes explicit financial calculations. Excludes low perceived risk alone.

	Accessibility confusion
	Uncertainty about where, how, or whether men are eligible to obtain HPV vaccination. Includes logistical ambiguity or lack of clear procedural knowledge. Excludes absence of recommendation by providers.

	Normalization expectation
	Suggestions or implicit expectations that vaccination would be more acceptable if presented as routine, standardized, or universal preventive care. Includes references to normalization reducing stigma.

	Simplified messaging preference
	Desire for clear, concise explanations of HPV and vaccination in accessible language. Includes dissatisfaction with overly technical or unclear information. Excludes general lack of awareness.

	Digital information pathway
	References to social media, short-video platforms, influencers, or online sources as primary channels shaping HPV-related perceptions. Includes both positive and negative informational influence.



Appendix 3 in Supplement 1. Detailed Participant Characteristics (N = 25)
	[bookmark: _GoBack]Participant ID
	Age, y
	Marital Status
	Educational Level
	Employment Status
	Monthly Household Income, RMB
	Heard of HPV Before Study
	Aware That Men Can Receive HPV Vaccination
	Previously Received HPV Vaccination
	Partner Received HPV Vaccination

	P01
	24
	Single
	Bachelor’s degree
	Employed
	5000–9999
	Yes
	No
	No
	Not applicable

	P02
	27
	Single
	Bachelor’s degree
	Employed
	≥10000
	Yes
	No
	No
	Not applicable

	P03
	29
	Married
	Bachelor’s degree
	Employed
	≥10000
	Yes
	No
	No
	Yes

	P04
	31
	Married
	College diploma
	Employed
	5000–9999
	Yes
	No
	No
	No

	P05
	35
	Married
	Master’s degree or above
	Employed
	≥10000
	Yes
	Yes
	Yes
	Yes

	P06
	22
	Single
	College diploma
	Employed
	<5000
	No
	No
	No
	Not applicable

	P07
	28
	Single
	Bachelor’s degree
	Self-employed
	5000–9999
	Yes
	No
	No
	Not applicable

	P08
	33
	Married
	Bachelor’s degree
	Employed
	≥10000
	Yes
	No
	No
	Yes

	P09
	30
	Married
	Master’s degree or above
	Employed
	≥10000
	Yes
	Yes
	No
	Yes

	P10
	26
	Single
	Bachelor’s degree
	Employed
	5000–9999
	Yes
	No
	No
	Not applicable

	P11
	38
	Married
	High school or below
	Employed
	5000–9999
	No
	No
	No
	No

	P12
	42
	Married
	College diploma
	Employed
	≥10000
	Yes
	No
	No
	No

	P13
	23
	Single
	Bachelor’s degree
	Employed
	<5000
	No
	No
	No
	Not applicable

	P14
	34
	Married
	Master’s degree or above
	Employed
	≥10000
	Yes
	Yes
	Yes
	Yes

	P15
	36
	Married
	College diploma
	Employed
	5000–9999
	Yes
	No
	No
	No

	P16
	25
	Single
	Bachelor’s degree
	Employed
	5000–9999
	Yes
	No
	No
	Not applicable

	P17
	41
	Married
	Master’s degree or above
	Self-employed
	≥10000
	Yes
	No
	No
	Yes

	P18
	39
	Divorced
	High school or below
	Unemployed
	<5000
	No
	No
	No
	No

	P19
	32
	Married
	Bachelor’s degree
	Employed
	≥10000
	Yes
	Yes
	No
	Yes

	P20
	28
	Single
	Master’s degree or above
	Employed
	5000–9999
	Yes
	No
	No
	Not applicable

	P21
	29
	Single
	College diploma
	Employed
	5000–9999
	No
	No
	No
	Not applicable

	P22
	37
	Married
	Bachelor’s degree
	Employed
	≥10000
	Yes
	No
	No
	Yes

	P23
	40
	Married
	Master’s degree or above
	Employed
	≥10000
	Yes
	No
	No
	No

	P24
	27
	Single
	Bachelor’s degree
	Employed
	5000–9999
	Yes
	No
	No
	Not applicable

	P25
	31
	Married
	College diploma
	Employed
	5000–9999
	Yes
	No
	No
	No



