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30 Word count: 8008 words 

31 Abstract

32 Objective: This study aimed to evaluate the human papillomavirus (HPV) vaccination status among a 

33 representative sample of young adults (YAs) with a special focus on the catch-up vaccination uptake 

34 among the male population in Switzerland.
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2

35 Design and Setting: Data were extracted from an online self-administered questionnaire survey, 

36 conducted as a representative cross-sectional study in 2017. To understand correlations between 

37 vaccination uptake and sociodemographic characteristics, sexual health, and sexual behavior, we 

38 performed bivariate analysis and multivariate regression.

39 Participants: Out of a total of 7142 participants, 2155 female and 996 male participants remained for 

40 statistical evaluation after excluding homosexual/bisexual study participants, those with gender dysphoria, 

41 or those without knowledge of their vaccination status. 

42 Outcomes: The primary outcome of this study was to investigate HPV vaccination rates among female 

43 and male young adults in Switzerland. As secondary outcomes we assessed uptake of catch-up 

44 vaccination and identified key factors influencing HPV vaccination uptake.

45 Results: Vaccination rates were significantly higher in the female group (40.9%) than in the male group 

46 (7.8%). Non-Swiss parentage, higher family socioeconomic status, and having had a gynecological visit at 

47 a young age correlated with HPV vaccination uptake for female YAs. A higher incidence of sexual risk 

48 behavior was observed in the male vaccination group. Knowledge about the benefits of catch-up 

49 vaccination was very limited between both genders.

50 Conclusion: Especially among the male population, there is a lack of knowledge that contributes to low 

51 vaccination rates, and this issue must be addressed.

52

53 Article Summary 

54 • The cross-sectional design of the study precludes the inference of causation. 

55 • The response rate of 15.1% was lower than expected and may be attributed to the detailed nature 

56 of questions regarding sexual behavior, a topic often regarded as sensitive. Although the results 

57 are based on a large representative sample, the limited response rate does not allow full 

58 exclusion of over- or under-estimation in explored correlations.

59 • The reliance on self-reported vaccination status, including the age at first dose, may have 

60 introduced a potential for recall bias, as data were not corroborated with documented records.
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3

61 • Although the results are based on a large representative sample, the limited response rate does 

62 not allow full exclusion of over- or under-estimation in explored correlations.

63 • Regarding the classification of the participants into vaccination status groups, the exclusion of an 

64 “I don’t know” response category poses challenges in data analysis, as the vaccination status of 

65 this subgroup remains uncertain. While incorporating this subgroup into the statistical analysis 

66 could have provided additional insights, it was omitted to maintain the clarity of the results and 

67 minimize uncertainty.

68 Key words 

69 HPV vaccination, male vaccination, young adults, initiation of sexuality, gender-related differences 

70 Introduction

71 Human papilloma virus (HPV) is the most common sexually transmitted disease (STD) in the world for 

72 both genders. The risk of transmission is highest shortly after sexual debut, 75% of new infections occur in 

73 15-24-year-olds [1]. Even though most HPV infections are asymptomatic and resolve spontaneously within 

74 2 years, the link between malignancies in men and women is well established. High‐risk “oncogenic” 

75 types, for example HPV types 16 and 18, are the cause of the majority of cervical cancers, about 90% of 

76 anal cancers, 50% of penile caners [2], 40% of vulvar and vaginal cancers, at least 12% of oropharyngeal 

77 cancers, and 3% of oral cancers [3]. Infection with low-risk HPV types may cause anogenital warts of the 

78 anus, vulva, vagina and penis, which in addition to impairment of health are psychosocially stressful and 

79 reduce quality of sexual life [4]. Infected men and women do not only increase their own health risks but 

80 also those of their partners. 

81 Vaccines against HPV have been available since 2006 and recommended by the World Health 

82 Organization (WHO) since 2009 [5]. They have been progressively introduced in many national 

83 immunization schedules and by 2008, all Swiss cantons had implemented HPV vaccination programs 

84 targeting 11-14-year-old girls for basic vaccination and young women up to the age of 26 years for 

85 complementary vaccination. Costs of HPV vaccination were initially covered for girls aged 11-19 years; in 
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4

86 2011 this was extended to 20–26-year-old young women. Although men are equally carriers and vectors 

87 of HPV, it was not until 2015 that the same recommendation was issued for boys and young men. 

88 The quadrivalent Gardasil® has been used in Switzerland since 2008, and in 2016, the nonavalent 

89 vaccine, Gardasil 9, was introduced to the Swiss market. Based on the Intercontinental Medical Statistics 

90 (IMS) data of Monitoring and Administration Tool (MAT) June 2017, at the time of our study, the 

91 quadrivalent vaccine led the HPV vaccines market, with almost 95% of HPV vaccinations employing this 

92 vaccine [6]. The Swiss HPV vaccination program follows a two-dose regimen for girls and boys aged 11–

93 14 years and a three-dose regimen for persons aged 15–26 years.

94 In Switzerland, the vaccination of persons under the age of 14 requires parental consent. Although the law 

95 does not prohibit 14–18-year-olds from deciding whether or not to receive vaccination, health care 

96 practitioners and schools do not carry out vaccination without consulting parents. HPV vaccination is 

97 mainly promoted by school-based vaccination programs, with measures ranging from distributing 

98 educational material and informing parents about the availability of vaccination to delivering school-based 

99 vaccination. It is also endorsed by family doctors, gynecologists, and pediatricians, but geographical 

100 disparities exist among the 26 cantons. Sufficient vaccination coverage is estimated to be at least 70% [7]. 

101 Previous studies revealed large geographical disparities between and within countries [8], with most 

102 countries being far below the intended coverage rate. First results indicate, that vaccination rates in the 

103 male population are substantially lower than in women, and revealed lower support of HPV vaccination 

104 among young men [9]. A recently published study investigating vaccine uptake among 415 Swiss male 

105 and 259 female youths aged 15-26 years, reported a coverage of 58% among female participants and 

106 15% among male participants [10]. Knowledge is still very limited when it comes to identification of 

107 reasons for non-vaccination among youths. To date, most studies investigating HPV vaccination attitudes 

108 have focused on women resulting in a lack of insight into male perspectives [10]. Especially knowledge on 

109 uptake and attitudes towards catch-up vaccination in young men is poor since the recommendation for 

110 them to be vaccinated was released almost a decade later. Previous comparisons of vaccine hesitancy 

111 between female and male participants were mainly performed in high-income countries, frequently among  

112 collectives of university students  but data from representative samples are lacking [11]. 
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5

113 To approach the coverage rate needed for adequate protection, it is mandatory to better understand how 

114 different vaccination programs and strategies to provide information affect the possibility of vaccination in 

115 different background situations. Information about gender-related differences leading to discrepancies in 

116 HPV vaccine hesitancy and uptake is insufficient but might be a substantial contribution to develop 

117 strategies of improving vaccination coverage. Besides the later recommendation for the male population to 

118 receive HPV-vaccination it is very likely that various other factors contribute to the low vaccination rates 

119 among this population. Especially male vaccination uptake needs to be further analyzed to reach optimal 

120 coverage with a special focus on the catch-up vaccination up to the age of 26 years since a high 

121 percentage of the male young ad had no possibility to receive the vaccination before being sexually active. 

122 Therefore, this study aimed to (i) investigate the prevalence of HPV vaccination, (ii) evaluate key factors 

123 influencing HPV vaccination uptake, and (iii) identify reasons for non-vaccination in a representative 

124 sample of male and female YAs in Switzerland. The main purpose of this investigation was to reveal 

125 gender-related differences affecting the decision for or against HPV vaccination and to understand the 

126 uptake of catch-up vaccination, especially in the male population, to inform strategies for increased 

127 vaccine uptake.

128 Methods

129 Study design: Data were drawn from the Swiss national survey on youth sexual behaviors, a cross-

130 sectional study conducted in 2017 among a representative sample of YAs (mean age 26.3 years) living in 

131 Switzerland; i.e. 6 years after the HPV vaccine was recommended and fully covered for women up to the 

132 age of 26, and 2 years after the same recommendation and coverage was valid for young men. The initial 

133 sample representative for gender; language: French, Italian or German; canton of residence in the 24-28 

134 years old population was provided by the Swiss Federal Office of Statistics. Study participants were 

135 invited with a postal information letter together with a unique login code to participate in an online self-

136 administrated questionnaire. Written informed consent was given by all participants. The questionnaire 

137 was available in German, French and Italian. The survey collected sociodemographic, sexual health and 

138 behavior data using a life history calendar (LHC) approach. The LHC is a highly structured, still very 

139 flexible approach to data collection that facilitates recall of past events by using the individual’s own past 
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140 experiences as cues for remembering [12]. These cues provide context for retrieval of autobiographical 

141 memory and increment the precision of reports [12,13]. The final sample included 7142 participants 

142 (response rate 15.1%). The design of the present study was based on a previous survey conducted in 

143 1996 [14]; please see [15] for further details. The manuscript was drafted following STROBE criteria [16].

144 In- and exclusion criteria: For the present evaluation, young adults without gender dysphoria who 

145 described themselves as heterosexually oriented were evaluated. Out of a total of 7142 participants, 2155 

146 female and 996 male participants remained for statistical evaluation after excluding homosexual/bisexual 

147 study participants, those with gender dysphoria, or those without knowledge of their vaccination status.

148 For sexual orientation, we used a multidimensional approach [17]. Three measures were used and 

149 combined: sexual orientation identity, attraction, and sex of sexual partner(s). Sexual orientation identity 

150 was measured through the question “How would you describe yourself?” with four answers: 

151 “heterosexual”, “gay/ lesbian”, “bisexual”, “I do not know/ I am not sure”. Attraction was assessed with the 

152 question “What best describes how you feel?” with answers ranging from: “I am only attracted to people of 

153 the opposite sex” to “I am only attracted to people of the same sex as me”. 

154 Dependent variables: We asked the study participants to report their HPV vaccination status by asking the 

155 questions “Are you vaccinated against HPV?” (yes / no / I don’t know) and “At which age did you receive 

156 the first vaccination dose?” Information about the number of vaccinations received in total, needed to 

157 assess whether or not the participants were fully vaccinated, was not provided. Further, the motivations 

158 behind the decision to receive HPV vaccination were not investigated. Unvaccinated participants were 

159 asked to report their reason for non-vaccination using preselected answers and additionally. To better 

160 understand the attitudes toward vaccination, the participants who did not want to get vaccinated were 

161 asked to explain their decision by choosing preselected answers. For both questions the option of adding 

162 free-text-answers was given. 

163 Independent variables: Sociodemographic and personal characteristics included age, gender, Swiss 

164 nationality, origin of parents, place of residence (urban, rural), linguistic region of Switzerland and attained 

165 education level. Family socioeconomic status (SES) was measured with the question “Compared to other 
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166 families in Switzerland, your family financial situation when you were 15 was… “ and we dichotomized the 

167 7 possible answers into below average, average, or better.

168 As gynecologists should be a constant source of information by systemically increasing their patients’ 

169 awareness about the benefits of HPV vaccination, we asked the female participants whether they had a 

170 gynecological visit before and, if yes, how old they were at their first gynecological visit. Looking for a 

171 possible impact of reduced mental health on making decisions concerning one’s own health, we assessed 

172 mental health (depression and anxiety) using the mental health inventory (MHI-5) with five items referring 

173 to the last four weeks [18]. We used a cut-off of ≤ 52 to differentiate between reduced and normal mental 

174 health [18].

175 Sexual health was represented by own age at first steady partnership, as well as the number of lifetime 

176 sex partners, the age at first sexual intercourse and diagnosis of sexually transmitted diseases (STDs). 

177 Study participants estimated themselves, what they considered as a long-term relationship. Frequently or 

178 sometimes having sex after consummation of drugs or alcohol, with someone met online, without 

179 contraception as well as having > 10 lifetime sex partners were classified as sexual risk behavior. 

180 We assessed the reasons for hesitancy toward HPV vaccination and future vaccination to gain insights. 

181 For reporting reasons for non-vaccination, the participants were provided with preselected single-choice 

182 and were given the opportunity to provide free-text responses.

183 Ethics: The Ethics committee of the canton of Vaud approved the study and it was realized in accordance 

184 with the Declaration of Helsinki. 

185 Statistics: Encrypted data were entered into an access database specifically developed for the study. We 

186 performed bivariate analysis to compare the characteristics of vaccinated versus non-vaccinated male and 

187 female participants. Chi-Square (Χ²) test was used to assess differences in categorical variables and t-test 

188 was applied to compare means. A p-value of less than 0.05 was considered statistically significant. 

189 Subsequently we performed a multinomial logistic regression analysis including all significant variables at 

190 the bivariate level (p< 0.05) using the “HPV-vaccinated” group as the reference category. Results are 

191 presented as adjusted p-values and Odds-ratios (OR). All analyses were done using the R-Software, 

192 Version 4.1.2 and performed separately by gender. 

Page 8 of 27

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 7, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
12 F

eb
ru

ary 2025. 
10.1136/b

m
jo

p
en

-2024-089681 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://bmjopen.bmj.com/


For peer review only

8

193 Results

194 Out of a total of 7142 questionnaires 2155 female and 996 male participants were included in our 

195 statistical analysis. Altogether, 20.6% of female and 50.2% of male YAs did not know about their 

196 vaccination status. We found significantly higher HPV vaccination rates in female than in male participants 

197 (1110 (40.9%) versus 158 (7.8%), p < 0.001). First, we will present results of the bivariate analysis, 

198 followed by those of the multinomial regression analysis.

199 Bivariate analysis 

200 At bivariate level own Swiss nationality was not associated with vaccination status, but origin of parents 

201 significantly correlated with vaccination status among female YAs (Table 1). One or both parents being 

202 Swiss was significantly more frequently reported by non-vaccinated female participants. The largest 

203 proportion of our study population resided in the German-speaking regions of Switzerland (Table 1). When 

204 examining vaccination rates in relation to the linguistic regions, we observed that female YAs from the 

205 French-speaking part of Switzerland reported the highest vaccination rate, while the vaccination coverage 

206 for male YAs was highest in the German-speaking regions (Table 2). No significant difference in 

207 vaccination uptake was noted between urban and rural areas for both genders. Female YAs who 

208 perceived their family SES as above average were more likely to report HPV vaccination, but educational 

209 levels did not show any association with vaccination status. In male YAs, origin of parents and family SES 

210 did not differ, but educational level was slightly higher in non-vaccinated YAs. 

211 Table 3 summarizes mental health and behavioral factors potentially associated with vaccination status. 

212 Mental health scores were significantly lower in non-vaccinated female YAs, while among male YAs no 

213 significant correlation was found. For female YAs, having decided for at least one gynecological visit and 

214 younger age when presenting for this visit were associated with being vaccinated. Sexual risk behavior as 

215 represented by sex after the consumption of drugs/alcohol, with someone met online and without 

216 contraception were not associated with vaccination status in female YAs. Also, age at the first partnership 

217 or the number of lifetime sexual partners did not show any correlation with vaccination status. 

218 Contrastingly, male YAs in the vaccination group had a lower age at their first stable relationship and 

219 presented different forms of risky sexual behavior more frequently. They reported significantly higher 
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220 numbers of lifetime sex partners, e.g. nearly 30% of vaccinated male YAs had more than 10 lifetime sex 

221 partners compared to nearly 20% in non-vaccinated male YAs. Furthermore, they had more often sex with 

222 someone met on the internet or without contraception.  In both genders age at first sexual intercourse and 

223 STD history was not associated with vaccination. 

224 Multivariate regression analysis

225 Female young adults 

226 After performing multivariate regression analysis female participants with both parents being Swiss were 

227 less likely to be vaccinated against HPV (OR 0.55, p-value < 0.001) (Table 4). A SES below average at 

228 the age of 15 years strongly correlated with a negative vaccination status, while female participants 

229 reporting average social circumstances were more likely to be vaccinated (OR 1.31, p-value 0.045) and 

230 those who answered a SES above average had the highest probability of being vaccinated (OR 1.97, p-

231 value < 0.001). Those being in the vaccinated group were more likely to be from a French speaking 

232 canton of the country (OR 2.13, p-value < 0.001) compared to those being from the German or Italian 

233 parts of Switzerland.  A younger age at the first gynecological visit was a statistically significant factor 

234 associated with   a higher likelihood of being vaccinated against HPV (OR 0.85, p-value 0.006). Risky 

235 sexual behavior showed no significant association with vaccination   among the female population of our 

236 studies in the multivariate regression model. 

237 Male young adults 

238 For male participants sociodemographic factors were not significantly associated with vaccination uptake 

239 (Table 5). Instead, in contrast to the female population risky sexual behavior, such as a younger age at 

240 first steady relationship was more likely to occur in the HPV-vaccinated group (OR 0.84, p-value 0.05). 

241 Those who reported a higher number of lifetime sex partners and who frequently had Sex with a person 

242 from the internet were more likely to be vaccinated (OR 1.23, p-value 0.005; OR 1.78, p-value 0.031).

243 Reasons for refraining from vaccination 

244 For female YAs “did not want to be vaccinated” and for male YAs “did not know about the vaccination” 

245 were the most frequent given reasons for not being vaccinated. “Not being in the suggested age group” 
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246 and “family/friends being against vaccination” were more likely to have substantial influence on the 

247 decision not to be vaccinated for female compared to male YAs (Table 5). 

248 Among reasons against future vaccination, “being generally against vaccination” was named by 

249 approximately one third of the female YAs compared to two thirds in the male group indicating more 

250 frequent vaccine hesitancy in male YAs. “Fear of side effects” and the fact that “HPV vaccination does not 

251 protect against all subtypes” were further factors negatively influencing attitudes towards future 

252 vaccination in both genders, especially in the female group. 

253 Discussion 

254 This study analyzed data from a substantial number of female and male YAs in a national survey of a 

255 representative sample of the Swiss population. Our analysis suggests that attitudes toward HPV 

256 vaccination among YAs are influenced by a multifaceted interplay of various factors, notably differing 

257 between genders. A primary objective of this research was to scrutinize HPV vaccine uptake and attitudes 

258 toward it, following the vaccine’s inclusion in the Swiss vaccination plan for both genders. We particularly 

259 aimed to determine the uptake of catch-up vaccination, especially among males, given their delayed 

260 inclusion in national immunization programs compared with their female counterparts.

261 Prevalence of vaccination

262 With 40.84% of female and 7.84% of male YAs being vaccinated against HPV, vaccine coverage in our 

263 study was slightly lower than in another recently published Swiss study on 415 male and 259 female 

264 participants aged 15-26 years (average 19.1 years) who found 53% of the female and 15% of the male 

265 population to be vaccinated [10,19]. It is very likely that this discrepancy in vaccination uptake results from 

266 a higher average age in our study population consisting of YAs who were already considerably older than 

267 11-14 years when HPV vaccination was officially recommended. Furthermore, study populations varied 

268 between studies as in our study the Swiss Federal Office of Statistics provided participants, while they 

269 recruited patients from private offices as well as during military enlistment in the Swiss Army. Anyway, 

270 vaccination rates in Switzerland are still far lower than the intended coverage rate, as well as are 

271 vaccination rates in France (45,8 % for girls and 6 % for boys in 2021)[20], Germany (47,2% for girls and 

272 5% for boys aged 15 years in 2019)[21] and the USA (55.2% for girls and 34.1 % for boys in 2018)[22]. 
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273 Contrastingly, in Australia mainly school-based HPV vaccination programs have achieved meaningful 

274 outcomes, reaching 80.5% and 77.6% of all boys and girls aged 15 years in 2020 [23,24]. Australia rolled 

275 out a national HPV vaccination program in 2007 for girls and included boys in 2013 focusing on constantly 

276 improving the information flow to the children’s parents by offering consent materials with culturally 

277 appropriate language and with consideration regarding the best means of providing information (e.g., 

278 online information on a tablet device versus written resources) [24]. In Switzerland, cantonal programs 

279 differ considerably with regard to the activities of school within the framework of school services. The 

280 methods and effort used to disseminate information (information materials used, personnel available) 

281 greatly vary between cantons and schools [25]. It is very likely that more intensive contact with parents, 

282 better organized follow-up strategies and clearer education are needed to achieve adequate vaccination 

283 rates. Other underlying factors why vaccination rates are rather limited in Switzerland is that HPV 

284 vaccination programs focus mainly on its realization before initiation of sexual activity, so that less effort 

285 may be invested into counselling of YAs beyond this target group and benefits of vaccination at later 

286 stages might be insufficiently known. This leads to the fact that YAs might stay unvaccinated if school-

287 based vaccination programs fail to reach them. Especially male HPV vaccine uptake is frequently very 

288 limited and often hard to interpret since countries released recommendations to vaccinate boys against 

289 HPV later than for girls. Generally, reported vaccination rates for the male population are rather rare and 

290 knowledge about vaccination attitudes in this group is still very limited. Considering the average age of our 

291 male study participants at the time of the study, they perfectly qualified for uptake of catch-up vaccination 

292 but did not take it. School-based sexual education is already well established in Switzerland and efforts to 

293 promote basic-vaccination through school-based vaccination programs have been made, but catch-up 

294 vaccination rather takes place in primary health care settings. According to our results, HPV catch-up 

295 vaccination is severely underutilized, especially in the male population. Although the lifetime risk for 

296 acquiring an HPV infection is 80% for sexually active people from both genders, but parents and 

297 healthcare providers have been found to support HPV vaccination more in girls than in boys [26]. As 

298 consequences of HPV infection, especially cervical cancer are more well-known in women, and 

299 gynecological controls are routinely performed by most women, it is likely that male YAs receive less 

300 counselling on HPV vaccination as they do not only see health professionals more rarely but pediatricians 

301 and family doctors as the main health care providers in contact with male YAs do likely also not address 
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302 the topic of HPV vaccination with the same effort as in females [27]. The findings from other Swiss studies 

303 showing higher male vaccination rates in younger age groups [10] suggest that the Swiss HPV vaccine 

304 recommendation for boys in 2015 led to a higher HPV vaccine uptake among younger eligible men. The 

305 substantial gender-related disparity of vaccination rates is further supported by the fact that half of the 

306 male YAs (50.15%) did not know their vaccination status, i.e. despite the vaccine recommendations being 

307 official since 2015. Higher educational status correlated positively with existing knowledge of vaccination 

308 status among male participants, as among the non-vaccination group almost 60% of male YAs were 

309 highly educated (University or High school diploma). This finding implicates that those participants were 

310 aware that HPV vaccination existed but actively decided to not take it, most probably due to a lack of 

311 knowledge about its benefits. Obviously, knowledge on importance of vaccination and conditions 

312 supporting informed decision taking are still not very developed in male YAs, although they are well 

313 educated. It is highly possible, that this group of YAs considered vaccination as unnecessary since they 

314 were not part of the recommended age group anymore. Our findings clearly implicate that efforts to 

315 increase knowledge are currently insufficient and education about HPV needs to better inform about 

316 vaccine benefits for boys/men and for higher age groups that have already been sexually active. The 

317 lower HPV vaccine uptake among older male youths suggests a need for more public health campaigns 

318 designed to increase awareness of catch-up vaccinations for said demographic. Previous research has 

319 shown that various interventions improve HPV vaccination coverage, including narrative education, 

320 financial incentives plus reminders, and brief motivational behavioral interventions, but, usually, the 

321 importance of catch-up vaccination is not sufficiently underlined [28]. Most studies focus on the benefits of 

322 receiving HPV vaccination before the initiation of sexuality, and the importance of catch-up vaccination is 

323 rarely emphasized. Whether health campaigns that focus solely on the benefits of catch-up vaccination 

324 might improve its uptake needs further investigation, ideally within a longitudinal study design. 

325 Factors influencing vaccination status

326 Ethnic background

327 We found no correlation between Swiss nationality and vaccination status, while other studies showed 

328 higher vaccination rates in non-Swiss YAs [4]. In women, ethnicity, for example being Hispanic in the US 

329 [26] or being Chinese [9] has been found to be associated with limited knowledge on HPV vaccination. 
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330 Our study provided no data on ethnicity of study participants but on origin of parents as female YAs with 

331 both parents being Swiss reported more frequently a negative vaccination status, while for male YAs we 

332 tendentially found the opposite but without statistical significance. This might implicate that families with 

333 origins outside Switzerland are more likely to accept vaccination for their daughters, while they seem not 

334 to be aware of vaccine recommendation for their sons. Furthermore, general vaccine hesitancy might 

335 contribute to negative attitudes of Swiss parents towards HPV vaccination. A recently published Swiss 

336 study analyzing vaccine hesitancy found 36% of parents in Switzerland being vaccine hesitant and more 

337 likely to consult with complementary and alternative medicine-oriented primary providers than with 

338 biomedical providers [27]. Vaccine hesitancy is an attractive field of research and data from other 

339 European countries support our findings, showing tendentially increasing vaccine hesitancy in for example 

340 France, Germany or Austria [29]. 

341 Regional differences

342 Furthermore, our data indicate geographic disparities in vaccination rates, as for male YAs living in 

343 German-speaking parts and for female YAs living in French-speaking parts vaccination uptake was higher 

344 than in those from other regions. Differences in female YAs may be explained by more extensive school-

345 based vaccination programs in all French-speaking regions and lower acceptance of vaccination laws in 

346 German-speaking regions [4]. 

347 Family socioeconomic status

348 A family SES above the mean was positively correlated with vaccination status in female participants, 

349 which is in accordance with results from a large Danish study [30] showing lower vaccination rates in girls 

350 with mothers in lower income categories and also findings from a French study [20]. For the male 

351 population, irrespective of SES knowledge on the possibility of HPV vaccination and the total number of 

352 vaccinations was low, so that any measures addressing improvement of vaccination rates need to cover 

353 all levels of SES.  

354 Education

355 Interestingly a higher education level was associated with reduced vaccination rates in male YAs. 

356 However, higher education was found to result in better knowledge about the own vaccination status, but 
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357 not in a higher probability to be vaccinated against HPV information. Unfortunately, we had no possibility 

358 to clarify whether the decision against HPV vaccine uptake resulted from a lack of knowledge about its 

359 benefits or from a higher degree of vaccine hesitancy in those male YAs. In contrast to other results, in our 

360 female participants no correlation between educational level and vaccination status could be 

361 demonstrated. A previous German study targeting girls aged 18-25 years found a higher HPV-vaccine 

362 initiation in girls with more than 11 years of school education than in those with less education [31], while 

363 in an Italian study vaccination rates were higher among girls with at least a high school degree compared 

364 to lower education [32]. These discrepancies are likely resulting from differences in study populations 

365 since the German study examined girls from vocational school and the Italian study recruited participants 

366 from local health units. However, we suggest that strategies to improve vaccination rates should be 

367 multifaceted enough to reach young adults independent of their educational levels. To ensure that a 

368 substantial number of young adults learns about the importance of HPV vaccination schools, universities, 

369 health care practitioners and global health campaigns could be used to reach people independent from 

370 their educational background.

371 Mental health status 

372 According to our results mental health scores were significantly lower in non-vaccinated female YAs, but 

373 this correlation was not found for the male population. Since poor mental health is frequently linked to 

374 anxiety, fear of possible side effects might cause avoidance of vaccination uptake. For male YAs, mental 

375 health scores did not correlate with vaccination status. These results might implicate that YAs with poor 

376 mental health need additional support to make informed choices. 

377 Gynecological health

378 Having had at least one gynecological visit and a younger age at this first gynecological visit positively 

379 correlated with vaccine uptake in female YAs, which supports previous literature and emphasizes that 

380 recommendations of health care professionals represent a valuable resource to improve vaccination 

381 uptake [34]. Healthy boys see medical providers less often than girls and do therefore, often not receive 

382 any regular information on the benefits of HPV vaccines [35–38]. Further investigation is needed to 

383 examine whether parents taking their sons to a health care professional for vaccination counseling, ideally 
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384 before the sons have their first sexual intercourse experience, could contribute to increasing awareness of 

385 HPV vaccination.

386 Partnership experiences and Sexual risk behavior

387 Our findings indicate that HPV vaccination initiation is not associated with sexual risk behavior for female 

388 YAs, which is in line with existing literature [33,34]. Previous studies repeatedly found that being 

389 vaccinated against HPV does not make a change in sexual behavior among girls, a known concern in 

390 discussion on the promotion of HPV vaccination [35]. In contrast, male YAs with a positive vaccination 

391 status reported more often having sex without contraception and with someone met on the internet as well 

392 as higher numbers of lifetime sex partners and a younger age at first steady partnership. Our data do not 

393 allow to conclude whether the higher vaccination rate is a cause or a consequence for riskier behavior. It 

394 is highly possible that male YAs who engage in sexual risk behavior are more likely to decide for HPV-

395 vaccination aiming to protect themselves better. 

396 Reasons for non-vaccination

397 With more than 20% in the female and more than 60% in the male group the number of YAs not knowing 

398 about the vaccination was unexpectedly high. Contrary to our expectations, that regular gynecological 

399 check-ups would ensure a sufficient counselling on HPV vaccination, a significant proportion of the female 

400 participants was found to be poorly informed.

401 This shows that further actions need to be taken to better inform both genders about HPV vaccination. For 

402 female YAs “did not want to be vaccinated” was the main reason for non-vaccination and they largely 

403 doubted the necessity of HPV vaccination because it does not protect against all subtypes. 

404 Regarding future vaccination, about 60% of the male participants reported a general negative attitude 

405 toward vaccination. This finding is in contrast with a previous Swiss study detecting significantly higher 

406 vaccine hesitancy among female adolescents [10], but the latter’s study population was significantly 

407 younger with an average age of 19 years. Since most Swiss studies investigate vaccine hesitancy in 

408 younger age groups, mainly adolescents [36], a proper comparison cannot be made with the existing 

409 literature as attitudes most likely change with increasing age.
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410 While women also frequently (35.53%) reported to be generally against vaccination, in contrast to other 

411 studies [37], fear of side effects, was reported as a reason against vaccination to a little extent (15.29%). 

412 To improve future counselling future studies should include proper investigation of reasons resulting in 

413 such a general attitude. Here again strategies should be taken that adolescents and adults eligible for 

414 vaccination should not only be aware of the possibility but also understand benefits of vaccination after 

415 initiation of sexual contacts bearing the risk for HPV infection. Such approach is confirmed by the free text 

416 answers given by male and female participants (Table 3.) reporting to be against future vaccination 

417 because they are living in a monogamous relationship, are not in the risk group or are not protected 

418 against all subtypes of HPV. Obviously, they were not aware that even in case of infection with one or 

419 several subtypes the vaccination helps to decrease total risk of transmission and cancer development in 

420 the person himself and his/her partners. 

421 Strengths and Limitations of this study 

422 The generalizability of our findings is limited since we focused on a specific age group shortly after the 

423 official recommendation for HPV vaccination in male YAs. This age group is now likely better informed due 

424 to the implementation of school-based vaccination programs and increased awareness among health care 

425 practitioners since the time of our study. Furthermore, since the study was conducted in Switzerland, its 

426 findings may only be directly applicable to countries with similar vaccination policies. Given the significant 

427 variations in vaccination policies both among countries and within the European Union, caution must be 

428 exercised when extrapolating these findings to other regions. One of the primary strengths of this study is 

429 its utilization of data from a nationwide representative sample encompassing both female and male young 

430 YAs. Notably, this study sheds light on male YAs, a demographic that has been understudied in the 

431 context of HPV vaccination. Despite a modest response rate of 15.1% for the overall study, the analysis 

432 was conducted on a substantial representative sample. Furthermore, the study examined a diverse range 

433 of characteristics, including sociodemographic and behavioral aspects, to identify key factors associated 

434 with vaccination uptake across genders. The integration of male YAs, who may have surpassed the age 

435 range for basic vaccination when HPV vaccination programs were extended to young men, provided 

436 valuable insights into the extent of catch-up vaccination among this cohort.
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437 Several limitations warrant consideration. First, the cross-sectional design of the study precludes the 

438 inference of causation. The lower-than-expected response rate may be attributed to the detailed nature of 

439 questions regarding sexual behavior, a topic often regarded as sensitive. Additionally, factors such as the 

440 timing of the survey coinciding with the summer holidays in Switzerland and the use of postal mail for 

441 participant recruitment may have influenced the response rate. To mitigate those weaknesses in the study 

442 structure, efforts were made to initiate the study with a large initial sample size, ensuring adequacy for 

443 statistical analysis. Although the results are based on a large representative sample, the limited response 

444 rate does not allow full exclusion of over- or under-estimation in explored correlations.

445 Another significant limitation pertains to the absence of information regarding participants’ counseling on 

446 HPV vaccination, which may influence their vaccination decisions. Furthermore, the reliance on self-

447 reported vaccination status, including the age at first dose, may have introduced a potential for recall bias, 

448 as data were not corroborated with documented records. The absence of information regarding the 

449 completeness of vaccination doses received further limits the accuracy of the vaccination status 

450 assessment.

451 Regarding the classification of the participants into vaccination status groups, the exclusion of an “I don’t 

452 know” response category poses challenges in data analysis, as the vaccination status of this subgroup 

453 remains uncertain. While incorporating this subgroup into the statistical analysis could have provided 

454 additional insights, it was omitted to maintain the clarity of the results and minimize uncertainty.

455 Although the study explored attitudes toward HPV vaccination by examining the reasons for non-

456 vaccination and hesitancy toward future vaccination, it did not discern whether vaccination decisions were 

457 autonomously made by participants or influenced by parental decisions. Additionally, the participants were 

458 restricted to selecting a single reason for non-vaccination and hesitancy, potentially oversimplifying 

459 complex motivations.

460 Regarding the questions about sexual behavior, a social desirability bias cannot be disregarded. Among 

461 the general population, several studies have found that even with anonymous responses, there are 

462 significant correlations between a variety of self-reported sexual behaviors (e.g., use of condoms, sexual 

463 fantasies, exposure to pornography, penis size, etc.) and social desirability, with evidence suggesting that 
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464 significant under- or over-reporting is common [38]. Previous research has indicated that women tend to 

465 under-report, for example, the number of sexual partners, receptive anal intercourse, or condom use [38]. 

466 Contrastingly, the male population has been found to over-report their own sexual activity [39]. Since a 

467 social desirability bias may have influenced our results to a certain extent, our findings on the association 

468 between sexual behavior and HPV vaccination have to be interpreted with caution. The association 

469 between HPV vaccination and sexual behavior needs further investigation, and future research should 

470 include a measure of social desirability when asking highly sensitive questions [39]. Furthermore, inquiries 

471 about early sexual experiences during adolescence may be subject to memory bias. In such situations, 

472 using the life history calendar (LHC) method could minimize this bias by facilitating more accurate and 

473 candid responses  [40].

474 Conclusion

475 Our results show that vaccination coverage in the male population is very low, which can be mostly 

476 attributed to the lack information on HPV vaccination. Altogether, our findings highlight the need for and 

477 importance of appropriate counseling supporting informed decisions on HPV vaccination, especially in the 

478 male population.

479 Parents have been shown to play a pivotal role in ensuring vaccine uptake, since in most countries 

480 including Switzerland, parental consent is required for adolescent vaccination in schools [41]. Previous 

481 research has underlined that parents’ knowledge, attitudes, and beliefs about vaccination in general 

482 strongly influence their decision-making about HPV vaccination for their adolescent children [42,43]. More 

483 intensive communication strategies targeting parents to improve their HPV vaccine knowledge and to 

484 promote vaccine decision-making with adolescents might substantially contribute to higher vaccination 

485 rates. Although the study participants were adults, i.e., they no longer needed their parents’ consent, 

486 parental attitudes might have influenced vaccination decisions.

487 In Switzerland, HPV vaccination is mainly promoted through school-based vaccination programs, which 

488 have previously been found to result in the highest vaccination rates [4]. In countries such as Sweden, 

489 which has achieved an almost satisfactory vaccination coverage rate, school nurses are responsible for all 

490 aspects of HPV vaccination. Still, there is a need for improved HPV education outside the school setting 
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491 [27]. It seems that the assumption of HPV vaccination being only beneficial for those who are yet to 

492 become sexually active or/and those who are not infected with any type of HPV substantially contributes 

493 to the low vaccine uptake. In Switzerland, health care practitioners are already encouraged to inform 

494 people about the indications and benefits of vaccination, but no systematic approach has been defined 

495 yet. Also, better communication between the school-based vaccination program and key persons in 

496 primary care would help identify adolescents who have missed vaccination at school.

497 Since school-based education programs might fail to achieve sufficient coverage, additional strategies that 

498 promote the importance of catch-up vaccination in universities and colleges should be implemented to 

499 reach the male population. Furthermore, strategies must be carried out to also reach YAs outside of 

500 educational institutions, for example, through primary care to eliminate the lack of public awareness about 

501 this catch-up option. Based on our results, it is highly possible that the assumption of HPV vaccination 

502 being only beneficial to those who are not sexually active or/and those who are not infected substantially 

503 contributes to the low vaccine uptake. Research should be conducted on whether educational programs 

504 and efforts to increase knowledge should provide a greater focus on the benefits of HPV vaccination for 

505 those who have already engaged in sexual intercourse or for those infected with HPV.

506

507 Acknowledgements

508 We thank all study participants for supporting our research. 

509

510 Funding

511 This research was supported by a grant from the Swiss National Science Foundation (Grant Nb162538).

512

513 Conflicts of interest 

514 All authors declare that they have no conflicts of interest.

515

516 Author Statement                                                                                                                    

517 YB, AB, JA and BL contributed to the conceptualization and the design of the study. SE, MS, and AB 
518 planned and performed the statistical analyses. SE and BL drafted a first version of the manuscript. All 
519 authors SE, MS, YB, AB, DM, JA, BL critically revised drafts of the manuscript, and read and approved of 
520 the final version.

521

Page 20 of 27

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 7, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
12 F

eb
ru

ary 2025. 
10.1136/b

m
jo

p
en

-2024-089681 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://bmjopen.bmj.com/


For peer review only

20

522 Data availability statement 

523 The data that support the findings of this study are available from the corresponding author, [Samia El-
524 Hadad], upon reasonable request.

525 References
526 [1] Afonso NM, Kavanagh MJ, Swanberg SM, Schulte JM, Wunderlich T, Lucia VC. Will they lead by 
527 example? Assessment of vaccination rates and attitudes to human papilloma virus in millennial 
528 medical students. BMC Public Health 2017;17:35. https://doi.org/10.1186/s12889-016-3969-x.
529 [2] Schlenker B, Schneede P. The Role of Human Papilloma Virus in Penile Cancer Prevention and 
530 New Therapeutic Agents. Eur Urol Focus 2019;5:42–5. https://doi.org/10.1016/j.euf.2018.09.010.
531 [3] Sriram S, Ranganathan R. Why human papilloma virus vaccination coverage is low among 
532 adolescents in the US? A study of barriers for vaccination uptake. J Fam Med Prim Care 
533 2019;8:866. https://doi.org/10.4103/jfmpc.jfmpc_107_19.
534 [4] Riesen M, Konstantinoudis G, Lang P, Low N, Hatz C, Maeusezahl M, et al. Exploring variation in 
535 human papillomavirus vaccination uptake in Switzerland: a multilevel spatial analysis of a national 
536 vaccination coverage survey. BMJ Open 2018;8:e021006. https://doi.org/10.1136/bmjopen-2017-
537 021006.
538 [5] Bruni L, Saura-Lázaro A, Montoliu A, Brotons M, Alemany L, Diallo MS, et al. HPV vaccination 
539 introduction worldwide and WHO and UNICEF estimates of national HPV immunization coverage 
540 2010–2019. Prev Med 2021;144:106399. https://doi.org/10.1016/j.ypmed.2020.106399.
541 [6] IMS. Market shares of Gardasil® and Cervarix® - MAT June 2017; 2017 n.d.
542 [7] Bayefsky MJ, Gostin LO. Requiring Human Papillomavirus Vaccination for School Entry. JAMA 
543 Pediatr 2019;173:123. https://doi.org/10.1001/jamapediatrics.2018.4283.
544 [8] Bruni L, Diaz M, Barrionuevo-Rosas L, Herrero R, Bray F, Bosch FX, et al. Global estimates of 
545 human papillomavirus vaccination coverage by region and income level: a pooled analysis. Lancet 
546 Glob Health 2016;4:e453–63. https://doi.org/10.1016/S2214-109X(16)30099-7.
547 [9] Deng C, Chen X, Liu Y. Human papillomavirus vaccination: coverage rate, knowledge, acceptance, 
548 and associated factors in college students in mainland China. Hum Vaccines Immunother 
549 2021;17:828–35. https://doi.org/10.1080/21645515.2020.1797368.
550 [10] Kiener LM, Schwendener CL, Jafflin K, Meier A, Reber N, Schärli Maurer S, et al. Vaccine hesitancy 
551 and HPV vaccine uptake among male and female youth in Switzerland: a cross-sectional study. BMJ 
552 Open 2022;12:e053754. https://doi.org/10.1136/bmjopen-2021-053754.
553 [11] Tuckerman J, Kaufman J, Danchin M. Effective Approaches to Combat Vaccine Hesitancy. Pediatr 
554 Infect Dis J 2022;41:e243–5. https://doi.org/10.1097/INF.0000000000003499.
555 [12] Martyn KK, Saftner MA, Darling-Fisher CS, Schell MC. Sexual Risk Assessment Using Event History 
556 Calendars With Male and Female Adolescents. J Pediatr Health Care 2013;27:460–9. 
557 https://doi.org/10.1016/j.pedhc.2012.05.002.
558 [13] Morselli D, Berchtold A, Suris Granell J-C, Berchtold A. On-line life history calendar and sensitive 
559 topics: A pilot study. Comput Hum Behav 2016;58:141–9. https://doi.org/10.1016/j.chb.2015.12.068.
560 [14] Ottesen S, Narring F, Renteria S-C, Michaud P-A. Emergency contraception among teenagers in 
561 Switzerland: a cross-sectional survey on the sexuality of 16- to 20-year-olds. J Adolesc Health 
562 2002;31:101–10. https://doi.org/10.1016/S1054-139X(01)00412-8.
563 [15] Leeners B, Akré C, Morselli D, Surís J-C, Barrense-Dias Y, Berchtold A. Sexual health and behavior 
564 of young people in Switzerland 2018:116 p. https://doi.org/10.16908/ISSN.1660-7104/291.
565 [16] von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, Vandenbroucke JP. The Strengthening 
566 the Reporting of Observational Studies in Epidemiology (STROBE) statement: guidelines for 
567 reporting observational studies. J Clin Epidemiol 2008;61:344–9. 
568 https://doi.org/10.1016/j.jclinepi.2007.11.008.
569 [17] von Rosen FT, von Rosen AJ, Müller-Riemenschneider F, Tinnemann P. Awareness and knowledge 
570 regarding emergency contraception in Berlin adolescents. Eur J Contracept Reprod Health Care 
571 2017;22:45–52. https://doi.org/10.1080/13625187.2016.1269162.
572 [18] Berwick DM, Murphy JM, Goldman PA, Ware JE, Barsky AJ, Weinstein MC. Performance of a Five-
573 Item Mental Health Screening Test: Med Care 1991;29:169–76. https://doi.org/10.1097/00005650-
574 199102000-00008.

Page 21 of 27

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 7, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
12 F

eb
ru

ary 2025. 
10.1136/b

m
jo

p
en

-2024-089681 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://bmjopen.bmj.com/


For peer review only

21

575 [19] Die HPV-Impfung in der Schweiz: Resultate einer nationalen Befragung im Jahr 2014, Bundesamt 
576 für Gesundheit, Bull BAG 2015; Nr. 23: 445-452, available from:https://www.bag.admin.ch/hpv-de 
577 [accessed 1 Mai 2016]. n.d.
578 [20] Héquet D, Rouzier R. Determinants of geographic inequalities in HPV vaccination in the most 
579 populated region of France. PLOS ONE 2017;12:e0172906. 
580 https://doi.org/10.1371/journal.pone.0172906.
581 [21] Schott E, Schaller K, Mons U, Ouédraogo N. Ansätze zur Steigerung der HPV-Impfquote in 
582 Deutschland – Hindernisse und Chancen: Eine qualitative Studie. Z Für Evidenz Fortbild Qual Im 
583 Gesundheitswesen 2022;170:29–37. https://doi.org/10.1016/j.zefq.2022.02.002.
584 [22] Chen MM, Mott N, Clark SJ, Harper DM, Shuman AG, Prince MEP, et al. HPV Vaccination Among 
585 Young Adults in the US. JAMA 2021;325:1673. https://doi.org/10.1001/jama.2021.0725.
586 [23] Soares GH, Sethi S, Hedges J, Jamieson L. Disparities in Human Papillomavirus vaccination 
587 coverage among adolescents in Australia: A geospatial analysis. Vaccine 2022;40:4644–53. 
588 https://doi.org/10.1016/j.vaccine.2022.06.030.
589 [24] Swift C, Dey A, Rashid H, Clark K, Manocha R, Brotherton J, et al. Stakeholder Perspectives of 
590 Australia’s National HPV Vaccination Program. Vaccines 2022;10:1976. 
591 https://doi.org/10.3390/vaccines10111976.
592 [25] Bundesamt für Gesundheit, Eidgenössische Kommission für Impffragen  (EKIF), Arbeitsgruppe 
593 HPV-Impfung. Richtlinien und Empfehlungen.  Empfehlungen zur Impfung gegen humane 
594 Papillomaviren (HPV). Februar 2008: 1–21. n.d.
595 [26] Perkins RB, Legler A, Jansen E, Bernstein J, Pierre-Joseph N, Eun TJ, et al. Improving HPV 
596 Vaccination Rates: A Stepped-Wedge Randomized Trial. Pediatrics 2020;146:e20192737. 
597 https://doi.org/10.1542/peds.2019-2737.
598 [27] Ebi SJ, Deml MJ, Jafflin K, Buhl A, Engel R, Picker J, et al. Parents’ vaccination information seeking, 
599 satisfaction with and trust in medical providers in Switzerland: a mixed-methods study. BMJ Open 
600 2022;12:e053267. https://doi.org/10.1136/bmjopen-2021-053267.
601 [28] Mavundza EJ, Iwu-Jaja CJ, Wiyeh AB, Gausi B, Abdullahi LH, Halle-Ekane G, et al. A Systematic 
602 Review of Interventions to Improve HPV Vaccination Coverage. Vaccines 2021;9:687. 
603 https://doi.org/10.3390/vaccines9070687.
604 [29] Recio-Román A, Recio-Menéndez M, Román-González MV. Vaccine Hesitancy and Political 
605 Populism. An Invariant Cross-European Perspective. Int J Environ Res Public Health 
606 2021;18:12953. https://doi.org/10.3390/ijerph182412953.
607 [30] Slåttelid Schreiber SM, Juul KE, Dehlendorff C, Kjær SK. Socioeconomic Predictors of Human 
608 Papillomavirus Vaccination Among Girls in the Danish Childhood Immunization Program. J Adolesc 
609 Health 2015;56:402–7. https://doi.org/10.1016/j.jadohealth.2014.12.008.
610 [31] Blodt S, Holmberg C, Muller-Nordhorn J, Rieckmann N. Human Papillomavirus awareness, 
611 knowledge and vaccine acceptance: A survey among 18-25 year old male and female vocational 
612 school students in Berlin, Germany. Eur J Public Health 2012;22:808–13. 
613 https://doi.org/10.1093/eurpub/ckr188.
614 [32] Giambi C, Donati S, Declich S, Salmaso S, Degli Atti MLC, Alibrandi MP, et al. Estimated 
615 acceptance of HPV vaccination among Italian women aged 18–26 years. Vaccine 2011;29:8373–80. 
616 https://doi.org/10.1016/j.vaccine.2011.08.079.
617 [33] Leidner AJ, Chesson HW, Talih M. HPV vaccine status and sexual behavior among young sexually-
618 active women in the US: evidence from the National Health and Nutrition Examination Survey, 
619 2007–2014. Health Econ Policy Law 2020;15:477–95. https://doi.org/10.1017/S1744133119000136.
620 [34] Soudeyns C, Speybroeck N, Brisson M, Mossong J, Latsuzbaia A. HPV vaccination and sexual 
621 behaviour in healthcare seeking young women in Luxembourg. PeerJ 2020;8:e8516. 
622 https://doi.org/10.7717/peerj.8516.
623 [35] Walton LR, Orenstein WA, Pickering LK. Lessons Learned From Making and Implementing Vaccine 
624 Recommendations in the U.S. Am J Prev Med 2015;49:S406–11. 
625 https://doi.org/10.1016/j.amepre.2015.06.023.
626 [36] Nicolet L, Viviano M, Dickson C, Jeannot E. Factors Influencing the Decision to Vaccinate against 
627 HPV amongst a Population of Female Health Students. Vaccines 2022;10:680. 
628 https://doi.org/10.3390/vaccines10050680.
629 [37] Thompson EL, Vamos CA, Sappenfield WM, Straub DM, Daley EM. Relationship status impacts 
630 primary reasons for interest in the HPV vaccine among young adult women. Vaccine 2016;34:3119–
631 24. https://doi.org/10.1016/j.vaccine.2016.04.063.

Page 22 of 27

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 7, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
12 F

eb
ru

ary 2025. 
10.1136/b

m
jo

p
en

-2024-089681 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://bmjopen.bmj.com/


For peer review only

22

632 [38] Graham CA. The DSM Diagnostic Criteria for Female Orgasmic Disorder. Arch Sex Behav 
633 2010;39:256–70. https://doi.org/10.1007/s10508-009-9542-2.
634 [39] King BM. The Influence of Social Desirability on Sexual Behavior Surveys: A Review. Arch Sex 
635 Behav 2022;51:1495–501. https://doi.org/10.1007/s10508-021-02197-0.
636 [40] Fisher CM. Queering Data Collection: Using the Life History Calendar Method With Sexual-Minority 
637 Youth. J Soc Serv Res 2013;39:306–21. https://doi.org/10.1080/01488376.2013.766554.
638 [41] McKenzie AH, Shegog R, Savas LS, Healy CM, Shay LA, Preston S, et al. Parents’ stigmatizing 
639 beliefs about the HPV vaccine and their association with information seeking behavior and 
640 vaccination communication behaviors. Hum Vaccines Immunother 2023;19:2214054. 
641 https://doi.org/10.1080/21645515.2023.2214054.
642 [42] Foster S, Carvallo M, Lee J, Fisher R, Traxler H. An implication of impurity: The impact of feminine 
643 honor on human papillomavirus (HPV) screenings and the decision to authorize daughter’s HPV 
644 vaccinations. Stigma Health 2021;6:216–27. https://doi.org/10.1037/sah0000230.
645 [43] Sonawane K, Zhu Y, Damgacioglu H, Garg A, Graboyes EM, Montealegre JR, et al. Factors 
646 associated with parental human papillomavirus vaccination intentions among adolescents from 
647 socioeconomically advantaged versus deprived households: a nationwide, cross-sectional survey. 
648 Lancet Reg Health - Am 2024;31:100694. https://doi.org/10.1016/j.lana.2024.100694.
649

650

651

652

653

654

655

656

657

658

659

660

661

662 Tables

Page 23 of 27

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 7, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
12 F

eb
ru

ary 2025. 
10.1136/b

m
jo

p
en

-2024-089681 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://bmjopen.bmj.com/


For peer review only

23

663 Table 1: Sociodemographic characteristics in relation to vaccination status and gender 

664 (Zurich,Switzerland,2024)

Female YAs Male YAs

vaccinated
n = 1110

not vaccinated
n = 1045 p-value vaccinated

n = 158
not vaccinated

n = 838 p-value

Age (mean  SD in years) 26.261.7 26.351.9 0.013 26.442.1 26.382.0 0.43
Own Swiss nationality (yes, %) 87.03% 89.57% 0.067 89.24% 88.66% 0.83
Mother born in CH (yes, %) 71.53 79.7 < 0.001 76.58 75.54 0.777
Father born in CH (yes, %) 72.61 79.81 < 0.001 78.6 74.2 0.192
Parents born in CH (%) < 0.001 0.447
Both Swiss-born 63.69 72.61 70.89 68.50 
One Swiss-born 16.77  13.59 14.56 14.44
Both non Swiss-born 19.55 13.78 14.56 17.06
Linguistic region (%) < 0.001 < 0.001

German 65.14 77.80 82.91 73.96
French 30.72 18.37 13.29 23.87
Italian 4.14 3.83 3.80 2.15

Residence area (%) 0.166 0.142
Urban1 43.15 46.12 51.27 44.87
Rural2 56.85 53.88 48.73 55.13

Perception of family socio-
eco-nomic status at age of 15 
(%)

<0.001 0.433

> mean 23.06 15.12 23.32 25.66
mean 61.89 66.22 58.23 60.02

< mean 13.96 17.32 13.29 13.48
I do not know 1.08 1.34 3.16 0.84

Highest education level (%) 0.231 0.044
Mandatory school 0.99 0.48 1.27 1.43

Apprenticeship 15.95 17.0.3 31.01 22.19
Vocational diploma 6.58 9.28 7.59 10.02

Intermediate School certificate 4.44 3.16 5.70 2.86
High School Diploma 5.95 6.89 7.59 7.99

University 62.61 59.81 43.67 52.27
Others 3.51 3.35 3.16 3.22

1 Urban: city, suburb of a city (more than 10,000 inhabitants), 2 Rural: mountains, countryside, village (less than 10,000 inhabitants)

Significant p-values are marked in bold, p-values are presented as adjusted p-values.

Data presented as n (%) or mean (± SD) using chi- square and independent t-tests. SD = standard deviation. The bold values 
indicate statistical significance 
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665 Table 2: Vaccination status of female and male young adults based on the linguistic region of residence in 
666 Switzerland (Zurich,Switzerland,2024)

667

668

669

670

671

672

673

674

675

676

677

678 Table 3: Health and behavioral factors potentially associated with vaccination status 
679 (Zurich,Switzerland,2024)

680

681

Linguistic region (%)
Female p-value

Female German 
n=2051

Female French
n=569

Female Italian
n=98

< 0.001*

Yes 723 (35.25%) 341 (59.93%) 46 (46.94%)
No 813 (39.64%) 192 (33.74%) 40 (40.82%)

I don’t know 515 (25.11%) 36 (6.33%) 12 (12.24%)
Male 

Male German
n=1571

Male French
n=379

Male Italian 
n=66

< 0.001*

Yes 131 (8.34%) 21 (5.54%) 6 (9.09%)
No 620 (39.47%) 200 (52.77%) 18 (27.27%)

I don’t know 813 (51.75%) 156 (41.16%) 42 (63.64%)

Female YAs
N=2718

Male YAs
N=2016

vaccinated
n = 1110

not vaccinated
n = 1045 p-value vaccinated

n = 158
not vaccinated

n = 838 p-value

General health 
Mental health sum score 

(mean  SD)
68.514.3 67.4614.7 0.026 72.1813.9 72.0114.6 0.888

Realization of at least one 
gynecological visit (yes, %) 97.30 93.68 < 0.001 - - -

Age at 1st gynecological visit 
(mean  SD) 16.702.85 17.043.35 0.013

- - -

Partnership experiences
Age at 1st steady partnership 

(mean  SD) 17.502.80 17.392.96 0.387 17.393.21 18.053.31 < 0.005

Nb lifetime sex partners (%) 0.547 < 0.001
0 3.33 5.65 4.43 6.21
1 17.21 17.70 7.59 15.39

2-3 23.60 20.38 17.72 20.05
4-7 25.22 24.11 26.58 27.08

8-10 10.27 12.34 12.66 9.90
>10 19.64 19.23 28.48 19.81

Sexuality/ sexual risk behavior
Age 1st sexual intercourse  

(mean  SD)
17.542.66 17.462.74 0.526 17.402.87 17.902.91 0.084

Sex after consummation of drugs/ 
alcohol (>= sometimes %) 15.87 19,28 0.171 23.81 23.81 0.592

Sex with someone met online
(>= sometimes %) 8.44 7.55 0.389 19.72 15.44 0.034

Sex without contraception 
(>= sometimes %) 21.04 23.36 0.329 37.42 26.77 0.003

STDs ever diagnosed (%) 0.170 0.477
No 65.86 69.19 91.77 92.60

Yes                                  31.89 28.61 6.96 6.92
Do not know/ no answer   2.25 2.20 1.26 0.48
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682 Significant p-values are marked in bold, p-values are presented as adjusted p-values.

683 Data presented as n (%) or mean (± SD) using chi- square and independent t-tests. SD = standard deviation. The bold values 
684 indicate statistical significance. 

685 Table 3: Multinomial regression analysis for female young adults with the “HPV-vaccinated”- group as the 
686 reference category (Zurich,Switzerland,2024)

Estimate p-value Odds ratio (OR) 
Swiss parents
Both parents Non-Swiss Reference category 
One Swiss parent -0.24929936 0.157 0.77934663
Both Swiss parents -0.59154948 < 0.001 0.55346903
Educational level 
Education high Reference category
Education low -0.06951904 0.531 0.93284237
Socioeconomic status 
Family socioeconomic status < mean Reference category
Family socioeconomic status = mean 0.26959086 0.045 1.30942861
Family socioeconomic status > mean 0.68051124 < 0.001 1.97488712
Linguistic region 
German Reference category
French 0.72551131 < 0.001 2.13452167
Italian 0.00534521 0.076 1.01577618
Health status 
Mental health score (MHS) 0.00575956 0.088 1.00577618
Age at first gynecological visit  -0.04848103 0.006 0.85267541
Age at first steady partnership 0.03042511 0.111 1.03089268
Sexual behavior 
Number of lifetime sex partners -0.06295419 0.260 0.93898648
STDs diagnosed ever 
No Reference category
Yes 0.06273372 0.504 1.06474329
Sex without contraception 
Never Reference category
Rarely -0.03563246 0.791 0.9649949
Sometimes -0.20286837 0.281 0.81638569
Often -0.01101245 0.968 0.98904796
Sex with a person from the internet 
Never Reference category
Rarely 0.10833413 0.484 1.11442005
Sometimes 0.33037521 0.134 1.39149013
Often 0.3299555 0.341 1.39090623

687

688 Table 4: Multinomial regression analysis for male young adults with the “HPV-vaccinated”- group as the 
689 reference category (Zurich,Switzerland,2024)

Estimate p-value Odds ratio (OR) 
Swiss parents
Both parents Non-Swiss Reference category 
One Swiss parent 0.1793543 0.630 1.196444574
Both Swiss parents 0.40021762 0.168 1.492149382
Educational level 
Education high Reference category
Education low 0.07648343 0.712 1.079484302
Socioeconomic status 
Family socioeconomic status < mean Reference category
Family socioeconomic status = mean -0.16149366 0.576 0.85087193
Family socioeconomic status > mean -0.16446531 0.610 0.84834719
Linguistic region 
German Reference category
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French - 0.45632100 0.062 0.87654351
Italian 0.006723910 0.076 1.14567618
Health status 
Mental health score (MHS) 6.7552E-05 0.992 1.000067554
Age at first steady partnership -0.05427716 0.050 0.847169552
Sexual behavior 
Number of lifetime sex partners 0.03381315 0.005 1.234391313
STDs diagnosed ever 
No Reference category
Yes -0.05145032 0.872 0.949850834
Sex without contraception 
Never Reference category
Rarely 0.31720525 0.268 1.373284416
Sometimes 0.43687909 0.249 1.547868918
Often 0.61502341 0.187 1.8496999
Sex with a person from the internet 
Never Reference category
Rarely 0.57480203 0.471 1.374844184
Sometimes -0.02755492 0.935 0.972821251
Often 0.3183404 0.031 1.776778752

690

691 Table 5: Reasons for not being vaccinated and against future vaccination among female and male young 
692 adults Health and behavioral factors potentially associated with vaccination status (Zurich,Switzerland,2024)

Female YAs 
n =1 045

Male YAs
n = 838

p-value

Reason for not being vaccinated (%) <0.001

Did not know about vaccination 26.41 66.11
Did not want to be vaccinated 40.67 12.77

Was not in the suggested age group 9.86 5.02
Was already infected 2.10 0.60

Family/ friends were against it  10.33 1.31
Other (Free text answers)1 10.62 14.20

Reasons against future vaccination (%)  0.372

Fear of side effects 15.29 7.48
Being generally against vaccination 35.53 58.88

Vaccination protects only against 
some HPV subtypes 35.76 20.56

Other (free text answers)2 13.41 13.08
693
694 1 Female YAs: Had already had the first sexual intercourse, missing long term studies, presenting for annual PAP-smears, feeling 
695 pushed by the doctor, doctor told me it was not necessary; male YAs: Learned too late about the vaccination, had already had the 
696 first sexual intercourse, missing long term studies. 

697 2 Female and male YAs: Doubts on the benefit of the vaccination, living in a monogamous partnership, vaccination does not cover all 
698 subtypes, not being in the risk group. 

699

700

701

702

703
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29 Abstract

30 Objective: This study aimed to evaluate the human papillomavirus (HPV) vaccination status among a 

31 representative sample of young adults (YAs) with a special focus on the catch-up vaccination uptake 

32 among the male population in Switzerland.

33 Design and Setting: Data were extracted from an online self-administered questionnaire survey, 

34 conducted as a representative cross-sectional study in 2017. To understand correlations between 
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2

35 vaccination uptake and sociodemographic characteristics, sexual health, and sexual behavior, we 

36 performed bivariate analysis and multivariate regression analysis.

37 Participants: Out of a total of 7142 participants, 2155 female and 996 male cisgender participants 

38 remained for statistical evaluation after excluding homosexual/bisexual study participants, those with 

39 gender dysphoria, or those without knowledge of their vaccination status. 

40 Outcomes: The primary outcome of this study was to investigate HPV vaccination rates among female 

41 and male young adults in Switzerland. As secondary outcomes we assessed uptake of catch-up 

42 vaccination and identified key factors influencing HPV vaccination uptake.

43 Results: Vaccination rates were significantly higher in the female group (40.9%), while not wanting to be 

44 vaccinated and doubting benefits and necessity of the vaccine were main reasons for non-vaccination. 

45 Vaccination coverage among male YAs was very low (7.8%), primarily due to insufficient information. 

46 Parents not being Swiss born, a higher family socioeconomic status, and having had a gynecological visit 

47 at a younger age correlated with HPV vaccination uptake for female YAs. In the male group, participants 

48 with a higher number of lifetime partners and a younger age at first steady partnership were more likely to 

49 report a positive vaccination status. Knowledge about the benefits of catch-up vaccination was very limited 

50 among both genders.

51 Conclusion: The lack of knowledge about benefits of HPV vaccination contributes to low vaccine uptake, 

52 especially occurring among the male population must be addressed. Given the number of people who 

53 reported not knowing whether they were vaccinated or not, it is crucial to ensure that there is a thorough 

54 discussion about HPV and the protection the vaccine provides when presenting for vaccination.

55 Strengths and Limitations of the study 

56 • The cross-sectional design of the study precludes the inference of causation. 

57 • The response rate of 15.1% was lower than expected and may be attributed to the detailed nature 

58 of questions regarding sexual behavior, a topic often regarded as sensitive. Additionally, factors 

59 such as the timing of the survey coinciding with the summer holidays in Switzerland and the use 

60 of postal mail for participant recruitment may have influenced the response rate. Although the 
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3

61 results are based on a large representative sample, the limited response rate does not allow full 

62 exclusion of over- or under-estimation in explored correlations.

63 • The reliance on self-reported vaccination status, including the age at first dose, may have 

64 introduced a potential for recall bias, as data were not corroborated with documented records.

65 • Although the results are based on a large representative sample, the limited response rate does 

66 not allow full exclusion of over- or under-estimation in explored correlations.

67 • Regarding the classification of the participants into vaccination status groups, the exclusion of an 

68 “I don’t know” response category poses challenges in data analysis, as the vaccination status of 

69 this subgroup remains uncertain. While incorporating this subgroup into the statistical analysis 

70 could have provided additional insights, it was omitted to maintain the clarity of the results and 

71 minimize uncertainty.

72 Key words 

73 HPV vaccination, male vaccination, young adults, initiation of sexuality, gender-related differences 

74 Introduction

75 Human papilloma virus (HPV) is the most common sexually transmitted infection (STI) in the world for 

76 both genders. The risk of transmission is highest shortly after sexual debut, 75% of new infections occur in 

77 15-24-year-olds [1]. Even though most HPV infections are asymptomatic and resolve spontaneously within 

78 2 years, the link between malignancies in men and women is well established. High‐risk “oncogenic” 

79 types, for example HPV types 16 and 18, are the cause of the majority of cervical cancers, about 90% of 

80 anal cancers, 50% of penile caners [2], 40% of vulvar and vaginal cancers, at least 12% of oropharyngeal 

81 cancers, and 3% of oral cancers [3]. Infection with low-risk HPV types may cause anogenital warts of the 

82 anus, vulva, vagina and penis, which in addition to impairment of health are psychosocially stressful and 

83 reduce quality of sexual life [4]. Infected men and women do not only increase their own health risks but 

84 also those of their partners. 

85 Vaccines against HPV have been available since 2006 and recommended by the World Health 

86 Organization (WHO) since 2009 [5]. They have been progressively introduced in many national 
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4

87 immunization schedules and by 2008, all Swiss cantons had implemented HPV vaccination programs 

88 targeting 11-14-year-old girls for basic vaccination and young women up to the age of 26 years for 

89 complementary vaccination. Costs of HPV vaccination were initially covered for girls aged 11-19 years; in 

90 2011 this was extended to 20–26-year-old young women. Although men are equally carriers and vectors 

91 of HPV, it was not until 2015 that the same recommendation was issued for boys and young men. 

92 The quadrivalent Gardasil® has been used in Switzerland since 2008, and in 2016, the nonavalent 

93 vaccine, Gardasil 9, was introduced to the Swiss market. Based on the Intercontinental Medical Statistics 

94 (IMS) data of Monitoring and Administration Tool (MAT) June 2017, at the time of our study, the 

95 quadrivalent vaccine led the HPV vaccines market, with almost 95% of HPV vaccinations employing this 

96 vaccine [6]. The Swiss HPV vaccination program follows a two-dose regimen for girls and boys aged 11–

97 14 years and a three-dose regimen for persons aged 15–26 years.

98 In Switzerland, the vaccination of persons under the age of 14 requires parental consent. Although the law 

99 does not prohibit 14–18-year-olds from deciding whether or not to receive vaccination, health care 

100 practitioners and schools do not carry out vaccination without consulting parents. HPV vaccination is 

101 mainly promoted by school-based vaccination programs, with measures ranging from distributing 

102 educational material and informing parents about the availability of vaccination to delivering school-based 

103 vaccination. It is also endorsed by family doctors, gynecologists, and pediatricians, but geographical 

104 disparities exist among the 26 cantons. Sufficient vaccination coverage is estimated to be at least 70% [7]. 

105 Previous studies revealed large geographical disparities between and within countries [8], with most 

106 countries being far below the intended coverage rate. First results indicate that vaccination rates in the 

107 male population are substantially lower than in women and revealed lower support of HPV vaccination 

108 among young men [9]. A recently published study investigating vaccine uptake among 415 Swiss male 

109 and 259 female youths aged 15-26 years, reported a coverage of 58% among female participants and 

110 15% among male participants [10]. Knowledge is still very limited when it comes to identification of 

111 reasons for non-vaccination among youths. To date, most studies investigating HPV vaccination attitudes 

112 have focused on women resulting in a lack of insight into male perspectives [10]. Especially knowledge on 

113 uptake and attitudes towards catch-up vaccination in young men is poor since the recommendation for 

114 them to be vaccinated was released almost a decade later. Previous comparisons of vaccine hesitancy 
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5

115 between female and male participants were mainly performed in high-income countries, frequently among  

116 collectives of university students but data from representative samples of the population are lacking [11] . 

117 To approach the coverage rate needed for adequate protection, it is mandatory to better understand how 

118 different vaccination programs and strategies to provide information affect the possibility of vaccination in 

119 different background situations. Information about gender-related differences leading to discrepancies in 

120 HPV vaccine hesitancy and uptake is insufficient but might be a substantial contribution to develop 

121 strategies of improving vaccination coverage. Besides the later recommendation for the male population to 

122 receive HPV-vaccination it is very likely that various other factors contribute to the low vaccination rates 

123 among this population. Especially male vaccination uptake needs to be further analyzed to reach optimal 

124 coverage with a special focus on the catch-up vaccination up to the age of 26 years since a high 

125 percentage of the male young ad had no possibility to receive the vaccination before being sexually active. 

126 Therefore, this study aimed to (i) investigate the prevalence of HPV vaccination, (ii) evaluate key factors 

127 influencing HPV vaccination uptake, and (iii) identify reasons for non-vaccination in a representative 

128 sample of male and female cisgender YAs in Switzerland. The main purpose of this investigation was to 

129 reveal gender-related differences affecting HPV vaccination status and to understand the uptake of catch-

130 up vaccination, especially in the male population, to inform strategies for increased vaccine uptake.

131 Methods

132 Study design: Data were drawn from the Swiss national survey on youth sexual behaviors, a cross-

133 sectional study conducted in 2017 among a representative sample of YAs (mean age 26.3 years) living in 

134 Switzerland; i.e. 6 years after the HPV vaccine was recommended and fully covered for women up to the 

135 age of 26, and 2 years after the same recommendation and coverage was valid for young men. The initial 

136 sample representative for gender; language: French, Italian or German; canton of residence in the 24-28 

137 years old population was provided by the Swiss Federal Office of Statistics. Study participants were 

138 invited with a postal information letter together with a unique login code to participate in an online self-

139 administrated questionnaire. The electronic version of the questionnaire allowed to capture how much 

140 time the respondents spent on answering the questionnaire and whether they completed it continuously or 

141 provided their answers in several sessions with pauses in-between. For each section of the questionnaire 
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142 differentiated analysis of the number of questions answered were realized. While possible answers were 

143 pre-selected for some questions other questions allowed free text answers which were analyzed in a 

144 second step where requested. Only respondents who had answered at least 80%  of the relevant 

145 questions were considered in our present analysis. The questionnaire used internationally validated 

146 previously used questionnaires wherever possible , so that we refrained from further tests to reevaluate 

147 reliability and validity. 

148 Informed consent was given by all participants by answering to the first question of the survey The 

149 questionnaire was available in German, French and Italian. The survey collected sociodemographic, 

150 sexual health and behavior data using a life history calendar (LHC) approach. The LHC is a highly 

151 structured, still very flexible approach to data collection that facilitates recall of past events by using the 

152 individual’s own past experiences as cues for remembering [12]. These cues provide context for retrieval 

153 of autobiographical memory and increment the precision of reports [12,13]. The final sample included 

154 7142 participants (response rate 15.1%). The design of the present study was based on a previous survey 

155 conducted in 1996 [14]; please see [15] for further details. The manuscript was drafted following STROBE 

156 criteria [16].

157 In- and exclusion criteria: For the present evaluation, young adults without gender dysphoria who 

158 described themselves as heterosexually oriented were evaluated. Out of a total of 7142 participants, 2155 

159 female and 996 male participants remained for statistical evaluation after excluding homosexual/bisexual 

160 study participants, those with gender dysphoria, or those without knowledge of their vaccination status. 

161 We chose to exclude individuals with sexual orientations other than heterosexual and those with gender 

162 dysphoria from our analysis, as we also examined sexual risk behaviors in detail. It has been frequently 

163 proven that homosexual and transgender individuals exhibit different sexual behaviors and associated 

164 risks. To avoid skewing the correlations between HPV vaccination and sexual behavior, we decided to 

165 exclude this group from the analysis [17]. 

166 For sexual orientation, we used a multidimensional approach [18]. Three measures were used and 

167 combined: sexual orientation identity, attraction, and sex of sexual partner(s). Sexual orientation identity 

168 was measured through the question “How would you describe yourself?” with four answers: 

169 “heterosexual”, “gay/ lesbian”, “bisexual”, “I do not know/ I am not sure”. Participants answering anything 
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170 else than heterosexual were classified as non-heterosexual and were excluded from the analysis. 

171 Attraction was assessed with the question “What best describes how you feel?” with answers ranging 

172 from: “I am only attracted to people of the opposite sex” to “I am only attracted to people of the same sex 

173 as me 

174 Dependent variables: We asked the study participants to report their HPV vaccination status by asking the 

175 questions “Are you vaccinated against HPV?” (yes / no / I don’t know) and “At which age did you receive 

176 the first vaccination dose?” Information about the number of vaccinations received in total, needed to 

177 assess whether or not the participants were fully vaccinated, was not provided. Further, the motivations 

178 behind the decision to receive HPV vaccination were not investigated. Unvaccinated participants were 

179 asked to report their reason for non-vaccination using preselected answers and additionally. To better 

180 understand the attitudes toward vaccination, the participants who did not want to get vaccinated were 

181 asked to explain their decision by choosing preselected answers. For both questions the option of adding 

182 free-text-answers was given. 

183 We selected the independent variables based on factors we deemed clinically relevant, as well as those 

184 identified as potentially significant in previous research. Independent variables: Sociodemographic and 

185 personal characteristics included age, gender, place of birth, parents’ place of birth, place of residence 

186 (urban, rural), linguistic region of Switzerland and attained education level. Family socioeconomic status 

187 (SES) was measured with the question “Compared to other families in Switzerland, your family financial 

188 situation when you were 15 was… “ and we dichotomized the 7 possible answers into below average, 

189 average, or better.

190 As gynecologists should be a constant source of information by systemically increasing their patients’ 

191 awareness about the benefits of HPV vaccination, we asked the female participants whether they had a 

192 gynecological visit before and, if yes, how old they were at their first gynecological visit. Looking for a 

193 possible impact of reduced mental health on making decisions concerning one’s own health, we assessed 

194 mental health (depression and anxiety) using the mental health inventory (MHI-5) with five items referring 

195 to the last four weeks [19]. We used a cut-off of ≤ 52 to differentiate between reduced and normal mental 

196 health [19].
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197 Sexual health was represented by the number of lifetime sex partners, the age at first sexual intercourse 

198 and diagnosis of sexually transmitted infections (STIs). Study participants estimated themselves, what 

199 they considered as a long-term relationship. Frequently or sometimes having sex after consummation of 

200 drugs or alcohol, with someone met online, without contraception as well as having > 10 lifetime sex 

201 partners were classified as sexual risk behavior. 

202 We assessed the reasons for hesitancy toward HPV vaccination and future vaccination to gain insights. 

203 For reporting reasons for non-vaccination, the participants were provided with preselected single-choice 

204 and were given the opportunity to provide free-text responses.

205 Ethics: The Ethics committee of the canton of Vaud approved the study and it was realized in accordance 

206 with the Declaration of Helsinki. 

207 Statistics: Encrypted data were entered into an access database specifically developed for the study. We 

208 performed bivariate analysis to compare the characteristics of vaccinated versus non-vaccinated male and 

209 female participants. Chi-Square (Χ²) test was used to assess differences in categorical variables and t-test 

210 was applied to compare means. A p-value of less than 0.05 was considered statistically significant. For all 

211 variables being significant on bivariate level we analyzed separately the differences between the female 

212 and male population. Subsequently we performed a multinomial logistic regression analysis including all 

213 significant variables at the bivariate level (p< 0.05) using the “HPV-vaccinated” group as the reference 

214 category. Results are presented as adjusted p-values and Odds-ratios (OR). All analyses were done using 

215 the R-Software, Version 4.1.2 and performed separately by gender. 

216 Patient and public involvement

217 The study’s design did not involve patients or the general public. However, all participating patients were 

218 informed of the research objectives and their informed consent was obtained. The survey was completed 

219 by participants voluntarily and no input from patients was sought in interpreting or writing up the results. 

220 The results of the research will not be disseminated to the patients.
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221 Results

222 Out of a total of 7142 questionnaires 2155 female and 996 male participants were included in our 

223 statistical analysis. Altogether, 20.6% of female and 50.2% of male YAs did not know about their 

224 vaccination status. We found significantly higher HPV vaccination rates in female than in male participants 

225 (1110 (40.9%) versus 158 (7.8%), p < 0.001). First, we will present results of the bivariate analysis, 

226 followed by those of the multinomial regression analysis.

227 Bivariate analysis 

228 At bivariate level being Swiss born was not associated with vaccination status, but origin of parents 

229 significantly correlated with vaccination status among female YAs (Table 1). One or both parents being 

230 Swiss-born was significantly more frequently reported by non-vaccinated female participants. The largest 

231 proportion of our study population resided in the German-speaking regions of Switzerland (Table 1). When 

232 examining vaccination rates in relation to the linguistic regions, we observed that female YAs from the 

233 French-speaking part of Switzerland reported the highest vaccination rate, while the vaccination coverage 

234 for male YAs was highest in the German-speaking regions (Table 2). No significant difference in 

235 vaccination uptake was noted between urban and rural areas for both genders. Female YAs who 

236 perceived their family SES as above average were more likely to report HPV vaccination, but educational 

237 levels did not show any association with vaccination status. In male YAs, origin of parents and family SES 

238 did not differ, but educational level was slightly higher in non-vaccinated YAs. 

239 Table 3 summarizes mental health and behavioral factors potentially associated with vaccination status. 

240 Mental health scores were significantly lower in non-vaccinated female YAs, while among male YAs no 

241 significant correlation was found. For female YAs, having decided for at least one gynecological visit and 

242 younger age when presenting for this visit were associated with being vaccinated. Sexual risk behavior as 

243 represented by sex after the consumption of drugs/alcohol, with someone met online and without 

244 contraception were not associated with vaccination status in female YAs. Also, age at the first partnership 

245 or the number of lifetime sexual partners did not show any correlation with vaccination status. 

246 Contrastingly, male YAs in the vaccination group had a lower age at their first stable relationship and 

247 presented different forms of risky sexual behavior more frequently. They reported significantly higher 
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248 numbers of lifetime sex partners, e.g. nearly 30% of vaccinated male YAs had more than 10 lifetime sex 

249 partners compared to nearly 20% in non-vaccinated male YAs. Furthermore, they had more often sex with 

250 someone met on the internet or without contraception.  In both genders age at first sexual intercourse and 

251 STD history was not associated with vaccination. 

252 Comparison of factors associated with HPV-vaccination among female and male young adults 

253 In bivariate analysis, the factors associated with HPV vaccination status varied significantly between 

254 genders. For the female population, having both parents of Swiss origin, a higher socioeconomic status 

255 (SES), and living in a German-speaking region of Switzerland were associated with a higher likelihood of 

256 HPV vaccination. In contrast, for the male population, parental origin and SES did not correlate with 

257 vaccine uptake. Instead, male participants residing in French-speaking cantons were more likely to have a 

258 positive vaccination status. A higher educational level was associated with non-vaccination among males 

259 but showed no significant correlation in females. Although the distribution of parental origin and linguistic 

260 region was similar across the study population, SES was slightly higher, and educational levels were 

261 somewhat lower among males (see p-values marked with **). In the female population, a higher mental 

262 health score was significantly associated with an increased likelihood of HPV vaccination, while no such 

263 correlation was observed in males. Among males, a younger age at first partnership, a greater number of 

264 sexual partners, and engagement in risky sexual behaviors were associated with higher HPV vaccine 

265 uptake. However, for females, sexual behavior did not differ based on vaccination status. Overall, mental 

266 health status was lower among female participants, who also reported a younger age at first partnership 

267 and a higher incidence of risky sexual behaviors, such as having sex without contraception or with a 

268 partner met online. The total number of lifetime sexual partners was slightly higher among male 

269 participants in the study.

270 Multivariate regression analysis

271 Female young adults 

272 After performing multivariate regression analysis female participants with both parents being Swiss-born 

273 were less likely to be vaccinated against HPV (OR 0.55, p-value < 0.001) (Table 4a). A SES below 

274 average at the age of 15 years strongly correlated with a negative vaccination status, while female 
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275 participants reporting average SES were more likely to be vaccinated (OR 1.31, p-value 0.045) and those 

276 who answered a SES above average had the highest probability of being vaccinated (OR 1.97, p-value < 

277 0.001). Those being in the vaccinated group were more likely to be from a French speaking canton of the 

278 country (OR 2.13, p-value < 0.001) compared to those being from the German or Italian parts of 

279 Switzerland.  A younger age at the first gynecological visit was a statistically significant factor associated 

280 with  a higher likelihood of being vaccinated against HPV (OR 0.85, p-value 0.006). Risky sexual behavior 

281 showed no significant association with vaccination   among the female population of our studies in the 

282 multivariate regression model. 

283 Male young adults 

284 For male participants sociodemographic factors were not significantly associated with vaccination uptake 

285 (Table 4b). Instead, in contrast to the female population risky sexual behavior, such as a younger age at 

286 first steady relationship was more likely to occur in the HPV-vaccinated group (OR 0.84, p-value 0.05). 

287 Those who reported a higher number of lifetime sex partners and who frequently had Sex with a person 

288 from the internet were more likely to be vaccinated (OR 1.23, p-value 0.005; OR 1.78, p-value 0.031).

289 Reasons for refraining from vaccination 

290 For female YAs “did not want to be vaccinated” and for male YAs “did not know about the vaccination” 

291 were the most frequent given reasons for not being vaccinated. “Not being in the suggested age group” 

292 and “family/friends being against vaccination” were more likely to have substantial influence on the 

293 decision not to be vaccinated for female compared to male YAs (Table 5). 

294 Among reasons against future vaccination, “being generally against vaccination” was named by 

295 approximately one third of the female YAs compared to two thirds in the male group indicating more 

296 frequent vaccine hesitancy in male YAs. “Fear of side effects” and the fact that “HPV vaccination does not 

297 protect against all subtypes” were further factors negatively influencing attitudes towards future 

298 vaccination in both genders, especially in the female group. 
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299 Discussion 

300 This study analyzed data from a large sample of young adults (YAs) in a national survey of the Swiss 

301 population. Our findings indicate that attitudes toward HPV vaccination among YAs are shaped by a 

302 complex interplay of factors that vary by gender. The primary goal was to examine HPV vaccine uptake 

303 and attitudes after its inclusion in the Swiss vaccination plan for both genders, with a focus on the catch-

304 up vaccination rates, especially among males, due to their later inclusion in national immunization 

305 programs.

306 With 40.84% of female and 7.84% of male YAs being vaccinated against HPV, vaccine coverage in our 

307 study was slightly lower than in another recently published Swiss study on 415 male and 259 female 

308 participants aged 15-26 years (average 19.1 years) who found 53% of the female and 15% of the male 

309 population to be vaccinated [10, 20].This discrepancy in vaccination uptake is likely due to the higher 

310 average age of our study population, which consisted of young adults who were older than 11-14 years 

311 when HPV vaccination was first recommended. Additionally, study populations differed, as our participants 

312 were provided by the Swiss Federal Office of Statistics, whereas other studies recruited patients from 

313 private offices and during military enlistment in the Swiss Army. Anyway, vaccination rates in Switzerland 

314 are still far lower than the intended coverage rate, as well as are vaccination rates in France (45,8 % for 

315 girls and 6 % for boys in 2021)[21] and in Germany (47,2% for girls and 5% for boys aged 15 years in 

316 2019) [22]. A study published in the United States in 2021 systematically analyzed HPV vaccination status 

317 among a representative sample of 6,606 female and 6,038 male young adults, revealing higher 

318 vaccination rates among females (46%) compared to males (29%). However, this study included 

319 participants aged 18-21 years, and the recommendation for HPV vaccination in males was not released 

320 until 2009. The inclusion of a younger age group and differences in vaccination policies make direct 

321 comparisons with our results challenging [23]. In contrast, Australia’s school-based HPV vaccination 

322 programs have been more successful, achieving 80.5% coverage for boys and 77.6% for girls by age 15 

323 in 2020. Australia’s program, launched for girls in 2007 and expanded to boys in 2013, effectively 

324 improved parental consent processes using culturally sensitive and accessible information [24, 25]. In 

325 Switzerland, cantonal programs vary widely in their approach to school-based vaccination activities and in 

326 the resources used to disseminate information, such as educational materials and available personnel 
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327 [26]. Improving vaccination rates likely requires more direct engagement with parents, better follow-up 

328 strategies, and clearer educational efforts. Low vaccination rates may also stem from a primary focus on 

329 vaccinating before sexual activity, with less emphasis on educating about the benefits of later vaccination. 

330 As a result, many YAs, particularly males, remain unvaccinated due to a lack of awareness or insufficient 

331 outreach. Additionally, HPV vaccine uptake among males is particularly low and difficult to interpret, partly 

332 because recommendations to vaccinate boys were issued later than those for girls. Overall, vaccination 

333 rates and attitudes among males are not well documented or understood. Despite being eligible for catch-

334 up vaccination, our male participants did not take advantage of it. School-based HPV education in 

335 Switzerland is established, but catch-up vaccination occurs mainly in primary care settings. Despite an 

336 80% lifetime HPV risk for sexually active individuals, vaccination support among parents and healthcare 

337 providers has been shown to be stronger for girls [27]. Male young adults often receive less counseling 

338 and are less aware of vaccination benefits. Although the 2015 HPV vaccine recommendation for boys 

339 increased uptake among younger males, about 50% of male young adults remain unaware of their 

340 vaccination status. Since the consequences of HPV infection, particularly cervical cancer, are more 

341 familiar and routinely monitored in women, male young adults likely receive less HPV vaccination 

342 counseling. They visit health professionals less frequently, and pediatricians and family doctors may not 

343 emphasize HPV vaccination as much for males as they do for females [28]. The significant gender 

344 disparity in vaccination rates is highlighted by the fact that 50.15% of male young adults were unaware of 

345 their vaccination status, despite official recommendations since 2015. Higher educational levels correlated 

346 with better awareness, suggesting that well-educated males may still avoid vaccination due to insufficient 

347 knowledge about its benefits. This indicates a need for improved educational efforts targeting HPV 

348 vaccine benefits for older and sexually active males. Current public health campaigns often overlook the 

349 importance of catch-up vaccinations. Most studies focus on the benefits of receiving HPV vaccination 

350 before the initiation of sexuality, and the importance of catch-up vaccination is rarely emphasized. Future 

351 research should investigate whether targeted health campaigns can enhance catch-up vaccination rates, 

352 ideally within a longitudinal study design. 

353 We found no correlation between being Swiss born and vaccination status, unlike other studies which 

354 reported higher vaccination rates among non-Swiss born YAs [4]. In previous studies, ethnicity, for 
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355 example being Hispanic in the US [26] or being Chinese [9] has been found to be associated with limited 

356 knowledge on HPV vaccination. While our study did not collect data on ethnicity, we observed that female 

357 young adults with both  parents being Swiss-born were more likely to have a negative vaccination status, 

358 whereas male young adults showed a trend in the opposite direction, though not statistically significant. 

359 This suggests that fparents being non-Swiss born, who are more likely to have grown up in other countries 

360 and cultures,may be more receptive to vaccinating their daughters but less aware of recommendations for 

361 their sons. Additionally, general vaccine hesitancy could affect Swiss-born parents' attitudes toward HPV 

362 vaccination. A recent Swiss study found that 36% of parents were vaccine hesitant and preferred 

363 alternative medicine providers over biomedical ones [29]. This trend is consistent with increasing vaccine 

364 hesitancy observed in other European countries like France, Germany, and Austria [30].

365 According to our findings, residential area did not correlate with vaccination uptake, which contrasts with 

366 results from a Chinese study that reported low vaccination rates among women living in rural areas [31]. It 

367 is highly likely that in low- and middle-income countries, vaccine uptake varies depending on the 

368 residential area, as economically disadvantaged individuals often reside in rural regions. Our data 

369 revealed geographic disparities in vaccination rates, as for male YAs living in German-speaking parts and 

370 for female YAs living in French-speaking parts vaccination uptake was higher than in those from other 

371 regions. Differences in female YAs may be explained by more extensive school-based vaccination 

372 programs in all French-speaking regions being performed by professionals while in the German and 

373 French-speaking regions sex education is performed by the teachers. Furthermore, there are lower 

374 acceptance of vaccination laws in German-speaking regions [4]. Higher family SES was positively 

375 correlated with vaccination status in female participants, consistent with a Danish [32] and a French [21] 

376 study showing lower vaccination rates among lower-income groups. For males, regardless of SES, 

377 awareness and uptake of HPV vaccination were low, indicating that efforts to improve vaccination rates 

378 must address all SES levels. This might also indicate that the social background influences vaccination 

379 status stronger in the female compared to the male population. Higher education in male young adults 

380 was linked to lower vaccination rates, though it improved knowledge of vaccination status. However, 

381 higher education was found to result in better knowledge about the own vaccination status, but not in a 

382 higher probability to be vaccinated against HPV information. Unfortunately, we had no possibility to clarify 
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383 whether the decision against HPV vaccine uptake resulted from a lack of knowledge about its benefits or 

384 from a higher degree of vaccine hesitancy in those male YAs. Unlike other studies, we found no 

385 correlation between education level and vaccination status in our female participants. A previous German 

386 study showed higher HPV vaccination rates among girls with over 11 years of education [33], while an 

387 Italian study found higher rates among those with at least a high school diploma [34]. These differences 

388 likely stem from varying study populations: the German study focused on vocational school students, while 

389 the Italian study included participants from local health units. To improve vaccination rates, strategies 

390 should be multifaceted and target all educational levels through schools, universities, healthcare 

391 providers, and global health campaigns. Our results showed significantly lower mental health scores in 

392 non-vaccinated female YAs, but no such correlation was found in male YAs. This suggests that poor 

393 mental health, often linked to anxiety, might contribute to avoiding vaccination. Additional support might be 

394 necessary for YAs with poor mental health to help them make informed vaccination choices. Enhancing 

395 positive psychological resources could be particularly effective at reducing stress and fear of side-effects 

396 linked to the vaccine among patients and have been previously found to be especially applicable to 

397 depressed patients [35]. In female YAs, having had at least one gynecological visit and a younger age at 

398 the first visit were positively associated with HPV vaccine uptake, supporting the previously highlighted 

399 importance of healthcare recommendations in improving vaccination rates [36]. In contrast, healthy boys 

400 visit medical providers less frequently and often miss information on HPV vaccines [37, 38, 39, 40]. 

401 Further research needs to determine if parental involvement in early vaccination counseling could 

402 enhance awareness of HPV vaccination before the sons’ first sexual experience. Our findings show that 

403 HPV vaccination initiation in female young adults is not linked to sexual risk behavior, consistent with 

404 existing literature [36, 41]. Previous studies repeatedly found that HPV vaccination does not alter sexual 

405 behavior in girls, a known concern in discussion on the promotion of HPV vaccination [37]. Conversely, 

406 vaccinated male young adults reported more risky sexual behaviors, such as unprotected sex, meeting 

407 partners online, more lifetime partners, and younger age at first steady partnership. Our data do not 

408 determine whether the higher vaccination rate is a cause or consequence of riskier behavior. It is possible 

409 that males engaging in risky behaviors are more inclined to get vaccinated for protection.
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410 Over 20% of female and more than 60% of male YAs were unaware of HPV vaccination, revealing 

411 inadequate information even among female participants despite regular gynecological check-ups. Many 

412 females cited a lack of necessity due to incomplete protection as the main reason for not vaccinating. For 

413 female YAs “did not want to be vaccinated” was the main reason for non-vaccination and they largely 

414 doubted the necessity of HPV vaccination because it does not protect against all subtypes. Approximately 

415 60% of males exhibited a general negative attitude toward vaccination, contrasting a Swiss study that 

416 found higher vaccine hesitancy among female YAs [10], but the latter’s study population was significantly 

417 younger with an average age of 19 years. Since most Swiss studies investigate vaccine hesitancy in 

418 younger age groups, mainly adolescents [38], a proper comparison cannot be made with the existing 

419 literature as attitudes most likely change with increasing age. Furthermore, future research should include 

420 the assessment of the "Psychological Maturity Scale" to determine whether psychological maturity 

421 correlates with vaccine hesitancy since it seems to be a phenomenon shaped by a complex interplay of 

422 internal and external factors. This concept is integral to studying human development and includes an 

423 individual’s commitment to their own values and inclinations [42]. Although 35.53% of women were 

424 generally opposed to vaccination, fear of side effects was a minor factor (15.29%), contrasting other 

425 studies [39]. Future efforts should address both awareness and understanding of HPV vaccination 

426 benefits, even after initiation of sexuality. Such approach is confirmed by the free text answers given by 

427 male and female participants (Table 3.) reporting to be against future vaccination because they are living 

428 in a monogamous relationship, are not in the risk group or are not protected against all subtypes of HPV. 

429

430 Strengths and Limitations of this study 

431 Our findings may have limited generalizability as they focus on a specific age group shortly after the HPV 

432 vaccination recommendation for males. This group is likely better informed now due to school-based 

433 vaccination programs and increased awareness. Additionally, since the study was conducted in 

434 Switzerland, its relevance may be limited to countries with similar vaccination policies. Variations in 

435 vaccination policies across countries and within the EU mean that caution is needed when applying these 

436 results to other regions. Many studies on HPV vaccine uptake and attitudes have been conducted in low- 

437 or middle-income countries, limiting their applicability to high-income countries. Although more recent 
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438 research has focused on high-income countries, these studies frequently involve biased populations, such 

439 as university students or specific age groups, which do not provide comprehensive insights into catch-up 

440 vaccination uptake [43]. 

441 A key strength of this study is its use of data from a nationwide representative sample of both female and 

442 male YAs, focusing particularly on the often-overlooked male demographic. Despite a modest response 

443 rate of 15.1%, the study analyzed a substantial sample and explored various sociodemographic and 

444 behavioral factors related to vaccination uptake. Including male young adults, who may have missed the 

445 initial vaccination period, provided valuable insights into catch-up vaccination rates.

446 Several limitations warrant consideration. The cross-sectional design prevents causation inference. The 

447 lower-than-expected response rate may be attributed to the detailed nature of questions regarding sexual 

448 behavior, a topic often regarded as sensitive. Additionally, factors such as the timing of the survey 

449 coinciding with the summer holidays in Switzerland and the use of postal mail for participant recruitment 

450 may have influenced the response rate. To mitigate those weaknesses in the study structure, efforts were 

451 made to initiate the study with a large initial sample size, ensuring adequacy for statistical analysis. Still, 

452 the limited response rate does not allow full exclusion of over- or under-estimation in explored 

453 correlations. Another major limitation is the lack of data on participants' counseling about HPV vaccination, 

454 which could affect their vaccination decisions. Additionally, relying on self-reported vaccination status and 

455 age at first dose introduces potential recall bias, as these data were not verified with records. The study 

456 also lacks information on the completeness of vaccination doses, limiting the accuracy of the vaccination 

457 status assessment.

458 Our findings may not be do not allow any conclusions on non-heterosexual or non-cisgender people. To 

459 reach a more comprehensive conclusion about HPV vaccination status, attitudes, and influencing factors, 

460 it is important to study young adults with diverse sexual orientations and gender identities. These factors 

461 can change during adolescence and young adulthood, and they may influence the results. Excluding an "I 

462 don't know" category in vaccination status classification complicates data analysis, leaving the status of 

463 this subgroup unclear. While including this subgroup might have provided additional insights, it was 

464 omitted to maintain result clarity. The study also did not differentiate between autonomous vaccination 

465 decisions and those influenced by parents. Participants could only select one reason for non-vaccination 
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466 or hesitancy, potentially oversimplifying complex motivations. Social desirability bias likely affected 

467 responses to sexual behavior questions, leading to potential under- or over-reporting. Several studies 

468 found that even with anonymous responses, there are significant correlations between a variety of self-

469 reported sexual behaviors (e.g., use of condoms, sexual fantasies, exposure to pornography, penis size, 

470 etc.) and social desirability [40]. Women often under-report the number of sexual partners, receptive anal 

471 intercourse or condom-use [40], while men may over-report sexual activity [44].  This potential bias may 

472 have influenced our results to a certain extent, thus our findings need to be interpreted with caution. 

473 Future research should include a measure of social desirability when asking highly sensitive questions 

474 [44]. However, using the life history calendar (LHC) method could minimize this bias by facilitating more 

475 accurate and candid responses [45]. 

476 Conclusion

477 Our results reveal that HPV vaccination coverage among males is very low, primarily due to insufficient 

478 information about the vaccine. This underscores the need for better counseling to support informed 

479 decision-making, especially for males. Parents have been shown to significantly impact vaccine uptake, as 

480 parental consent is required for adolescent vaccinations in many countries, including Switzerland [46].  

481 Previous research found that parents' knowledge and attitudes about vaccines strongly influence their 

482 children's vaccination decisions [47, 48]. Enhanced communication strategies to educate parents and 

483 promote vaccine decision-making could boost vaccination rates.

484 In Switzerland, HPV vaccination is mainly promoted through school-based vaccination programs, which 

485 have previously been found to result in the highest vaccination rates [4]. In countries such as Sweden, 

486 which has achieved an almost satisfactory vaccination coverage rate, school nurses are responsible for all 

487 aspects of HPV vaccination. Still, there is a need for improved HPV education outside the school setting 

488 [29]. Assumptions that HPV vaccination is only for those not yet sexually active or not infected with HPV 

489 contribute to low uptake. Health care practitioners should be encouraged to inform individuals about 

490 vaccination benefits, and improved coordination between school programs and primary care could identify 

491 missed vaccinations.
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492 Since school programs may not reach all individuals, additional strategies are needed to promote catch-up 

493 vaccinations in universities, colleges, and primary care settings. Educational efforts should emphasize the 

494 benefits of HPV vaccination for those who are already sexually active or infected with HPV.
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660 Tables

661 Table 1: Sociodemographic characteristics in relation to vaccination status and gender 

662 (Zurich,Switzerland,2024)

Female YAs Male YAs
Male vs. 
Female 

YAs
vaccinated

n = 1110
not vaccinated

n = 1045 p-value vaccinated
n = 158

not vaccinated
n = 838 p-value p-value** 

Age (mean  SD in years) 26.261.7 26.351.9 0.013 26.442.1 26.382.0 0.43
Swiss-born (yes, %) 87.03% 89.57% 0.067 89.24% 88.66% 0.83
Mother born in CH (yes, %) 71.53 79.7 < 0.001 76.58 75.54 0.777 0.415**
Father born in CH (yes, %) 72.61 79.81 < 0.001 78.6 74.2 0.192 0.808**
Parents born in CH (%) < 0.001 0.447 0.750**
Both parents Swiss-born 63.69 72.61 70.89 68.50 
One parent Swiss-born 16.77  13.59 14.56 14.44
Both parents non Swiss-born 19.55 13.78 14.56 17.06
Linguistic region (%) < 0.001 < 0.001 0.324**

German 65.14 77.80 82.91 73.96
French 30.72 18.37 13.29 23.87
Italian 4.14 3.83 3.80 2.15

Residence area (%) 0.166 0.142
Urban1 43.15 46.12 51.27 44.87
Rural2 56.85 53.88 48.73 55.13

Perception of family socio-
eco-nomic status at age of 15 
(%)

<0.001 0.433 < 0.001**

> mean 23.06 15.12 23.32 25.66
mean 61.89 66.22 58.23 60.02

< mean 13.96 17.32 13.29 13.48
I do not know 1.08 1.34 3.16 0.84

Highest education level (%) 0.231 0.044 < 0.001**
Mandatory school 0.99 0.48 1.27 1.43

Apprenticeship 15.95 17.0.3 31.01 22.19
Vocational diploma 6.58 9.28 7.59 10.02

Intermediate School certificate 4.44 3.16 5.70 2.86
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High School Diploma 5.95 6.89 7.59 7.99
University 62.61 59.81 43.67 52.27

Others 3.51 3.35 3.16 3.22

1 Urban: city, suburb of a city (more than 10,000 inhabitants), 2 Rural: mountains, countryside, village (less than 10,000 inhabitants)

Significant p-values are marked in bold, p-values are presented as adjusted p-values. For all variables being significant on bivariate 
level we analyzed the difference of its presence in the female and male population; p-values for this analysis are presented with **. 

Data presented as n (%) or mean (± SD) using chi- square and independent t-tests. SD = standard deviation. The bold values 
indicate statistical significance 
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663 Table 2: Vaccination status of female and male young adults based on the linguistic region of residence in 
664 Switzerland (Zurich,Switzerland,2024)

665
666
667
668
669

670 Significant p-values are marked in bold, p-values are presented as adjusted p-values 

671

672 Table 3: Health and behavioral factors potentially associated with vaccination status 
673 (Zurich,Switzerland,2024)

674

675

Linguistic region (%)
Female p-value

Female German 
n=2051

Female French
N=569  

Female Italian
n=98

< 0.001

Yes 723 (35.25%) 341 (59.93%) 46 (46.94%)
No 813 (39.64%) 192 (33.74%) 40 (40.82%)

I don’t know 515 (25.11%) 36 (6.33%) 12 (12.24%)
Male 

Male German
n=1571

Male French
n=379

Male Italian 
n=66

< 0.001

Yes 131 (8.34%) 21 (5.54%) 6 (9.09%)
No 620 (39.47%) 200 (52.77%) 18 (27.27%)

I don’t know 813 (51.75%) 156 (41.16%) 42 (63.64%)

Female YAs
N=2718

Male YAs
N=2016

Male vs. 
Female 

YAs

vaccinated
n = 1110

not vaccinated
n = 1045 p-

value** 
vaccinated

n = 158
not vaccinated

n = 838 p-value p-value**

General health 
Mental health sum score 

(mean  SD)
68.514.3 67.4614.7 0.026 72.1813.9 72.0114.6 0.888 < 0.001**

Realization of at least one 
gynecological visit (yes, %) 97.30 93.68 < 0.001 - - -

Age at 1st gynecological visit 
(mean  SD) 16.702.85 17.043.35 0.013

- - -

Partnership experiences
Age at 1st steady partnership 

(mean  SD) 17.502.80 17.392.96 0.387 17.393.21 18.053.31 < 0.005 < 0.001**
Nb lifetime sex partners (%) 0.547 < 0.001 0.139**

0 3.33 5.65 4.43 6.21
1 17.21 17.70 7.59 15.39

2-3 23.60 20.38 17.72 20.05
4-7 25.22 24.11 26.58 27.08

8-10 10.27 12.34 12.66 9.90
>10 19.64 19.23 28.48 19.81

Sexuality/ sexual risk behavior
Age 1st sexual intercourse  

(mean  SD)
17.542.66 17.462.74 0.526 17.402.87 17.902.91 0.084

Sex after consummation of drugs/ 
alcohol (>= sometimes %) 15.87 19.28 0.171 23.81 23.81 0.592

Sex with someone met online
(>= sometimes %) 8.44 7.55 0.389 19.72 15.44 0.034 < 0.001**

Sex without contraception 
(>= sometimes %) 21.04 23.36 0.329 37.42 26.77 0.003 < 0.001**

STDs ever diagnosed (%) 0.170 0.477
No 65.86 69.19 91.77 92.60

Yes                                  31.89 28.61 6.96 6.92
Do not know/ no answer   2.25 2.20 1.26 0.48
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676 Significant p-values are marked in bold, p-values are presented as adjusted p-values. For all variables being significant on bivariate 
677 level we analyzed the difference of its presence in the female and male population; p-values for this analysis are presented with **. 

678 Data presented as n (%) or mean (± SD) using chi- square and independent t-tests. SD = standard deviation. The bold values 
679 indicate statistical significance. 

680 Table 4a: Multinomial regression analysis for female young adults with the “HPV-vaccinated”- group as the 
681 reference category (Zurich,Switzerland,2024)

Estimate p-value Odds ratio (OR) 
Parents born in CH (%)
Both parents Non-Swiss born Reference category 
One parent Swiss-born -0.24929936 0.157 0.77934663
Both parents Swiss-born -0.59154948 < 0.001 0.55346903
Educational level 
Education high Reference category
Education low -0.06951904 0.531 0.93284237
Socioeconomic status 
Family socioeconomic status < mean Reference category
Family socioeconomic status = mean 0.26959086 0.045 1.30942861
Family socioeconomic status > mean 0.68051124 < 0.001 1.97488712
Linguistic region 
German Reference category
French 0.72551131 < 0.001 2.13452167
Italian 0.00534521 0.076 1.01577618
Health status 
Mental health score (MHS) 0.00575956 0.088 1.00577618
Age at first gynecological visit  -0.04848103 0.006 0.85267541
Age at first steady partnership 0.03042511 0.111 1.03089268
Sexual behavior 
Number of lifetime sex partners -0.06295419 0.260 0.93898648
STDs diagnosed ever 
No Reference category
Yes 0.06273372 0.504 1.06474329
Sex without contraception 
Never Reference category
Rarely -0.03563246 0.791 0.9649949
Sometimes -0.20286837 0.281 0.81638569
Often -0.01101245 0.968 0.98904796
Sex with a person from the internet 
Never Reference category
Rarely 0.10833413 0.484 1.11442005
Sometimes 0.33037521 0.134 1.39149013
Often 0.3299555 0.341 1.39090623

682

683 Table 4b: Multinomial regression analysis for male young adults with the “HPV-vaccinated”- group as the 
684 reference category (Zurich,Switzerland,2024)

Estimate p-value Odds ratio (OR) 
Parents born in CH (%)
Both parents Non-Swiss born Reference category 
One parent Swiss-born 0.1793543 0.630 1.196444574
Both parents Swiss-born 0.40021762 0.168 1.492149382
Educational level 
Education high Reference category
Education low 0.07648343 0.712 1.079484302
Socioeconomic status 
Family socioeconomic status < mean Reference category
Family socioeconomic status = mean -0.16149366 0.576 0.85087193
Family socioeconomic status > mean -0.16446531 0.610 0.84834719
Linguistic region 
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German Reference category
French - 0.45632100 0.062 0.87654351
Italian 0.006723910 0.076 1.14567618
Health status 
Mental health score (MHS) 6.7552E-05 0.992 1.000067554
Age at first steady partnership -0.05427716 0.050 0.847169552
Sexual behavior 
Number of lifetime sex partners 0.03381315 0.005 1.234391313
STDs diagnosed ever 
No Reference category
Yes -0.05145032 0.872 0.949850834
Sex without contraception 
Never Reference category
Rarely 0.31720525 0.268 1.373284416
Sometimes 0.43687909 0.249 1.547868918
Often 0.61502341 0.187 1.8496999
Sex with a person from the internet 
Never Reference category
Rarely 0.57480203 0.471 1.374844184
Sometimes -0.02755492 0.935 0.972821251
Often 0.3183404 0.031 1.776778752

685

686 Table 5: Reasons for not being vaccinated and against future vaccination among female and male young 
687 adults Health and behavioral factors potentially associated with vaccination status (Zurich,Switzerland,2024)

Female YAs 
n =1 045

Male YAs
n = 838

p-value

Reason for not being vaccinated (%) <0.001

Did not know about vaccination 26.41 66.11
Did not want to be vaccinated 40.67 12.77

Was not in the suggested age group 9.86 5.02
Was already infected 2.10 0.60

Family/ friends were against it  10.33 1.31
Other (Free text answers)1 10.62 14.20

Reasons against future vaccination (%)  0.372

Fear of side effects 15.29 7.48
Being generally against vaccination 35.53 58.88

Vaccination protects only against 
some HPV subtypes 35.76 20.56

Other (free text answers)2 13.41 13.08
688
689 1 Female YAs: Had already had the first sexual intercourse, missing long term studies, presenting for annual PAP-smears, feeling 
690 pushed by the doctor, doctor told me it was not necessary; male YAs: Learned too late about the vaccination, had already had the 
691 first sexual intercourse, missing long term studies. 

692 2 Female and male YAs: Doubts on the benefit of the vaccination, living in a monogamous partnership, vaccination does not cover all 
693 subtypes, not being in the risk group. 

694

695

696

697
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