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ABSTRACT The US Food and Drug Administration approved a supple-
mental application for HPV 9-valent vaccine for 27-45-year-old women 
and men. The Advisory Committee on Immunization Practices did not 
recommend catch-up vaccination of adults aged 27-45 years, but rec-
ognized that some adults who were not previously vaccinated may be 
at risk for new HPV infection and might benefit from vaccination in this 
age range. We decided to compare HPV vaccination knowledge, preva-
lence, risk factors, and history of HPV detection in cohorts with ages of 
18-26 and 27-45 years. Men and women aged 18-45 years were asked 
to complete an anonymous internet survey about HPV infection and 
vaccination. Valid answers were received from 524 respondents. HPV 
vaccination rates were low (from 0.00 to 5.56%). All women aged 27-45 
years bought the vaccine at their own cost and were vaccinated after 
sexual debut. Knowledge on existence of the HPV vaccine was better 
in women (P<0.01). The overall number of sexual partners was signifi-
cantly higher in men and in persons aged 27-45 (P<0.05). Women aged 
27-45 reported higher prevalence of unprotected vaginal and anal 
sex, a higher number of sexual partners, and lower HPV-related cancer 
awareness. Our study showed that better knowledge on HPV vaccina-
tion and HPV-related cancer awareness did not lead to higher HPV vac-
cination rates. A substantial number of individuals aged 27-45 years 
may benefit from HPV vaccination, and information on HPV vaccina-
tion should be actively disseminated by physicians and mass media.
 
Key WoRDS: human papilloma virus, vaccination, knowledge, risk 
factors, HPV detection

INTRoDUCTIoN
Human papilloma virus (HPV) vaccination is now 

recommended not only for women but for all persons 
up to 26 years of age (1). The United States (US) Food 
and Drug Administration approved a supplemental 
application for recombinant HPV 9-valent vaccine, ex-

panding the approved use of the vaccine to include 
women and men aged 27 to 45 years of age (2). How-
ever, the Advisory Committee on Immunization Prac-
tices (ACIP) did not recommend catch-up vaccination 
of adults aged 27-45 years, but recognized that some 
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adults who are not previously vaccinated may be at 
risk for new HPV infection and might benefit from 
vaccination in this age range; therefore, ACIP recom-
mended shared clinical decision-making regarding 
potential HPV vaccination for these individuals (3). 
We decided to compare HPV vaccination knowledge, 
prevalence, risk factors, and history of HPV detection 
in 19-26 and 27-45-year-old cohorts. In our previous 
publications, we reported low HPV vaccination preva-
lence (4-6). 

The primary goal of our present study was to 
compare HPV vaccination knowledge, prevalence, 
risk factors, and history of HPV detection in 18-26 
and 27-45-year-old cohorts. Secondary goals were 
to check if there were other reasons for not intend-
ing to get the HPV vaccine except its high price and 
if sexual orientation had an influence on HPV-related 
knowledge, risk of HPV transmission, and vaccination 
prevalence.

PATIeNTS AND MeTHoDS
Men and women aged 18-45 were asked to com-

plete an anonymous internet survey about HPV infec-
tion and vaccination. Ethical permission for the study 
was granted by the Ethics Committee of the Bogo-
molets National Medical University (protocol number 
108).

Data are presented as mean ± standard devia-
tion. Unpaired t-test with Welch’s correction and 
Fisher’s exact test (two-sided) were used for statisti-
cal analysis. The GraphPad InStat Instant Biostatistics 
statistical program was used (number of license: GTA-
32732-332). The results were considered significant if 
P<0.05.

ReSULTS
Valid answers were received from 524 respon-

dents (235 answers from women aged 18-26 years, 
180 answers from women aged 27-45 years, 76 an-
swers from men aged 18-26 years and 33 answers 
from men aged 27-45 years). Individual results with 
missed answers were analysed.

Data on knowledge on HPV-related cancers are 
presented in Table 1. Women had better knowl-
edge on HPV-related cervical cancer than men, and 
18-26-year-old women reported better knowledge 
than women aged 27-45 years (P<0.01). Better knowl-
edge on HPV-related vulvar, vaginal, and penile can-
cers was reported in women aged 18-26 than in men 
with ages 18-26 and women aged 27-45 (P<0.01). 
Knowledge on HPV-related rectal cancers was bet-
ter in men aged 27-45 than in women aged 27-45 
(P<0.01). The main sources of knowledge on HPV-re-
lated cancers and HPV vaccination were mass media, 
university lecturers, and physicians. 

Data on knowledge on HPV vaccination, personal 
HPV vaccination status, and HPV testing is presented 
in Table 2. Knowledge on the existence of the HPV 
vaccine was better in women (P<0.01). Knowledge on 
HPV vaccination for both sexes was better in women 
aged 18-26 than in men aged 18-26 and women aged 
27-45 years (P<0.01). Among women aged 18-26, the 
HPV vaccine was provided free of charge in four cases, 
bought by parents in three cases, and bought by re-
spondents in four cases. In 8 of them, vaccination was 
before sexual debut. All women aged 27-45 bought 
the vaccine at their own cost and were vaccinated 
after sexual debut. Both vaccinated men received 
the vaccine from their parents before sexual debut. 

Table 1. Knowledge on HPV-related cancers

Answer options Men 18-26 years

(n=76)

Men 27-45 years

(n=33)

Women 18-26 years 

(n=233)

Women 27-45 years

(n=180)

Yes No Yes No Yes No Yes No

Cervical 
cancers

56 
(73.68%)

20 
(26.32%)

23 
(69.70%)

10 
(30.30%)

222 
(95.28%)

11  
(4.72%)

158  
(87.78%)

22  
(12.22%)

Oral and throat 
cancers

27 
(36.00%)

48 
(66.00%)

15 
(45.45%)

18 
(54.55%)

94 
(40.34%)

139 
(59.66%)

60  
(33.33%)

120  
(66.67%)

Vulvar and 
vaginal cancers

49 
(64.47%)

27 
(35.53%)

17
(51.52%)

16 
(48.48%)

185 
(79.40%)

48 
(20.60%)

103  
(57.22%)

77  
(42.78%)

Rectal cancers 27 
(35.53%)

49 
(64.47%)

17
(51.52%)

16 
(48.48%)

98
(42.06%)

135
(57.94%)

58  
(32.22%)

122  
(67.78%)

Penile cancers 33 
(43.42%)

43 
(56.58%)

15 
(45.45%)

18 
(54.55%)

145 
(62.23%)

88 
(37.77%)

62 
(34.44%)

118 
(65.56%)

Chernyshov et al. Acta Dermatovenerol Croat
HPV vaccination, prevalence, risk factors and detection 2022;30(4):203-208



ACTA DERMATOVENEROLOGICA CROATICA 205

Only two vaccinated women reported more than ten 
sexual partners. Reasons for not being vaccinated are 
presented in Table 3. Prevalence of the HPV test was 
higher in women aged 27-45 than in women aged 
18-26 years and men aged 27-45 years (P<0.001), and 
was better in women aged 18-26 than in men aged 
18-26 years (P<0.001) and in men aged 27-45 than in 
men aged 18-25 (P<0.05). Prevalence of HPV positive 
tests did not differ between groups.

The reported start of sexual life was later in 
women aged 27-45 than in women aged 18-26 years 
(17.26±2.21 and 18.85±2.97, P<0.001). The overall 
number of sexual partners was significantly higher 
among men and in older age groups (women 18-26 
years: 3.09±3.59, women 27-45 years; 5.68±9.66, men 
18-26 years: 5.26±6.16, men 27-45 years: 9.81±8.92; 
P<0.05). Data on the prevalence of different types of 
unprotected sexual activities is presented in Table 4. 
Prevalence of unprotected vaginal intercourse was 
higher in women aged 27-45 than in women aged 
18-26 (P<0.001) and men aged 27-45 (P<0.05). The 
overall number of sexual partners for unprotected 
vaginal intercourse was higher in men aged 18-26 
and women aged 27-45 than in women aged 18-26 
(women 18-26 years: 1.56±1.51, women 27-45 years: 
2.72±2.76, men 18-26 years: 2.88±4.52; P<0.05). The 
prevalence of unprotected oral sex with opposite 
sex partners was higher in men aged 18-26 than in 
women aged 18-26 (P<0.01). The overall number of 
opposite sex partners for unprotected oral sex was 
higher in men than in women (women 18-26 years: 
1.53±1.57, women 27-45 years: 2.22±4.30, men 18-26 
years: 4.26±6.09, men 27-45 years: 5.44±5.82; P<0.05). 
Prevalence of unprotected anal intercourse was 
higher in women aged 27-45 than in women aged 
18-26 (P<0.01). The overall number of sexual partners 
for unprotected anal intercourse was higher in men 

aged 18-26 and women aged 27-45 than in women 
aged 18-26 (women 18-26 years: 0.26±0.63, women 
27-45 years: 0.45±0.67, men 18-26 years: 0.88±2.01; 
P<0.05). Among vaccinated respondents, sexual con-
tacts with men and women were reported by one 
woman from the 18-26 age group and two women 
from the 27-45 age group. A male respondent that 
reported same sex sexual practices reported signifi-
cantly worse knowledge on HPV vaccination (1 from 
8) than men that did not reported same sex sexual 
practices (43 out of 67) (P<0.01). A similar tendency 
was reported in women aged 18-26, but the differ-
ence did not reach a level of statistical significance 
(of the 23 women who reported same sex sexual 
practices, 15 knew about HPV vaccination, of the 212 
women who did not report same sex sexual practices, 
168 knew about HPV vaccination; P=0.18). This differ-
ence was absent in women aged 27-45 years (of the 
20 women who reported same sex sexual practices, 
16 knew about HPV vaccination, of the 155 women 
that did not report same sex sexual practices 117, 
knew about HPV vaccination; P=0.79).

DISCUSSIoN
Prevalence of HPV vaccination was very low in all 

groups, with the lowest rate among men aged 27-45– 
where none of respondents were vaccinated. Most of 
our respondents knew about the HPV vaccine, except 
for men aged 27-45. Our results showed that better 
knowledge on HPV vaccination and HPV-related can-
cer awareness did not lead to higher HPV vaccination 
rates. The most frequent sources of information in all 
cases were physicians, university lecturers, and mass 
media. It has been previously reported that HPV vac-
cination status was not significantly associated with 
an increased likelihood of sexual debut or decreased 
age of sexual debut, after controlling for age, race, 

Table 2. Knowledge on HPV vaccination, personal HPV vaccination, and HPV testing

Answer options Men 18-26 years Men 27-45 years Women 18-26 years Women 27-45 years

Yes No Yes No Yes No Yes No
Knowledge on 
HPV vaccination

45 
(60.00%)

30 
(40.00%)

16 
(48.48%)

17 
(51.52%)

183 
(77.87%)

52  
(22.13%)

136  
(75.56%)

44  
(24.44%)

Knowledge on 
vaccination for 
both sexes 

33 
(43.42%)

43 
(56.58%)

13 
(39.39%)

20 
(60.61%)

158 
(67.23%)

77  
(32.77%)

90  
(50.00%)

90  
(50.00%)

Personal HPV 
vaccination*

2  
(2.67%)

73 
(97.33%)

0 33  
(100%)

13  
(5.56%)

221 
(94.44%)

10  
(5.56%)

170 
(94.44%)

HPV test 5  
(6.85%)

68 
(93.15%)

7 
(22.58%)

24 
(77.42%)

85 
(36.48%)

148 
(63.52%)

103  
(57.87%)

75  
(42.13%)

HPV test results 1 (20.00%) 4 (80.00%) 3 (37.50%) 5 (62.50%) 22 (25.29%) 65 (74.71%) 36  (34.95%) 67 (65.05%)
* At least one dose of HPV vaccine
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sex, and substance use (7). Our results showed that 
women aged 27-45 reported higher prevalence of 
unprotected vaginal and anal sex, a higher number 
of sexual partners, and lower HPV-related cancer 
awareness. However, older women had higher preva-
lence of HPV tests in comparison with other groups. 
Meanwhile, frequency of positive HPV test results did 
not differ between all groups. It has been previously 
reported that having two or more lifetime sex part-
ners and a history of any sexually transmitted disease 
were the most important determinants of high-risk 
HPV incidence, and that a greater number of lifetime 
partners was associated with reduced clearance rates 
for any HPV infection (8). The number of lifetime sex 
partners in our study was similar to results from an US 
study by Rositch et al. (9). In another study, Ukrainian 
medical students (10) reported lower prevalence of 
unprotected vaginal intercourse than 18-26-year-old 
respondents from the present study. The reason was 

likely higher heterogeneity than respondents in our 
present study.

There was no difference in HPV vaccination rates 
between those who reported same sex sexual con-
tacts and those who did not. Male respondents who 
reported same sex sexual contacts also showed poor 
knowledge on HPV vaccination, and none of them 
was vaccinated. In a study by Agénor et al., no differ-
ence was found in the odds of initiating HPV vaccina-
tion between participants with male and female sex-
ual partners and those with only male sexual partners 
(11). In another study, the adjusted prevalence of HPV 
vaccine awareness was similar among heterosexual, 
bisexual, and lesbian respondents. Among those who 
had heard of the vaccine, 33.2% of bisexual women 
had initiated HPV vaccination in comparison with 
28.4% of their heterosexual counterparts (12).

The most common reasons for not intending to 
get the HPV vaccine reported in the literature were 

Table 3. Reasons for not being vaccinated

Answer options Men 18-26 years
(n=70)

Men 27-45 years
(n=32)

Women 18-26 years
(n=207)

Women 27-45 years
(n=157)

Do not know about the 
HPV vaccine

20 (28.57%) 11 (34.38%) 37 (17.87%) 25 (15.92%)

Not afraid to be 
infected with HPV

7 (10.00%) 1 (3.13%) 6 (2.90%) 3 (1.91%)

High vaccine cost 5 (7.14%) 0 27 (13.04%) 11 (7.01%)

Parents are against 
HPV vaccination

1 (1.43%) 0 0 1 (0.64%)

Afraid of complications 3 (4.29%) 2 (6.25%) 8 (3.86%) 7 (4.46%)

Unsure about HPV 
vaccination efficacy

5 (7.14%) 5 (15.63%) 13 (6.28%) 6 (3.82%)

Lack of information 
about HPV vaccination

13 (18.57%) 4 (12.50%) 38 (18.36%) 45 (28.66%)

Other reasons 16 (22.86%) 9 (28.13%) 78 (37.68%) 59 (37.58%)

Table 4. Involvement in different types of unprotected sexual activities

Answer options Men 18-26 years Men 27-45 years Women 18-26 years Women 27-45 years

Unprotected vaginal sex 50 (75.76%) 24 (88.89%) 151 (79.47%) 167 (98.24%)

Unprotected oral sex with 
opposite sex partner(s)

56 (93.33%) 23 (85.19%) 135 (75.00%) 122 (75.31%)

Unprotected oral sex with same 
sex partner(s)

7 (11.29%) 0 23 (13.22%) 20 (12.99%)

Unprotected anal sex with 
opposite sex partner(s)

21 (32.31%) 13 (50.00%) 35 (20.11%) 58 (35.80%)

Unprotected anilingus with 
opposite sex partner(s)

15 (23.81%) 7 (26.92%) 41 (23.43%) 31 (19.75%)

Unprotected anilingus with 
same sex partner(s)

0 0 5 (2.94%) 5 (3.27%)
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the belief that vaccination is not necessary, not hav-
ing received a recommendation for HPV vaccine from 
the provider, concerns about vaccine safety or side-
effects, negative or lack of information about the 
vaccine, and lack of trust in vaccine effectiveness (13-
15). In our study, the most common reasons for not 
intending to get the HPV vaccine were lack of infor-
mation, high vaccine cost, and lack of trust in vaccine 
effectiveness. We assume that a significant number of 
respondents that needed more information did not 
know the cost of theHPV vaccine (approximately 25 
US dollars per dose for Cervarix and about 125 US 
dollars per dose for Gardasil). 

A recent cross-sectional survey of US adults aged 
27-45 years showed that less than half of respondents 
(42.9%) were likely to get the HPV vaccine (16). Over 
80% of persons aged 27-45 with no history of HPV 
vaccination needed more information about safety, 
effectiveness, personal benefit, provider recommen-
dation, side-effects, and risks. Patient-centered in-
terventions are needed to engage adults in a shared 
decision-making process regarding HPV vaccination 
(17). Meanwhile, the immune response to HPV vacci-
nation in men and women aged 27-45 is comparable 
to the one observed in men and women aged 18-26 
years (18,19). Therefore, the 27-45 age group should 
receive information on the existence of the HPV vac-
cine to have an opportunity to buy the vaccine, as 
the minority of our respondents of corresponding 
age did. 

Our study had some limitations. There were few 
male respondents, especially in the 27-45 age group. 
The participants of this survey were recruited using 
social media. Therefore it is possible that respon-
dents were more educated and had better knowl-
edge than the general population of the same age. 
Population studies or studies where participants are 
well-matched by factors other than gender are more 
reliable for research on gender differences (20,21). 

CoNCLUSIoN
Our study showed that better knowledge on HPV 

vaccines and HPV-related cancer awareness did not 
lead to higher HPV vaccination rates. A substantial 
number women aged 27-45 years may benefit from 
HPV vaccination, and information on HPV vaccina-
tion should be actively disseminated by physicians 
and mass media.

References:
1. Meites E, Szilagyi PG, Chesson HW, Unger ER, 

Romero JR, Markowitz LE. Human papilloma-
virus vaccination for adults: updated recom-

mendations of the Advisory Committee on Im-
munization Practices. Morb Mortal Wkly Rep. 
2019;68:698-702. 

2. U.S. Food & Drug Administration. FDA approves 
expanded use of Gardasil 9 to include individuals 
27 through 45 years old. Available from: https://
www.fda.gov/news-events/press-announce-
ments/fdaapproves-expanded-use-gardasil-
9-include-individuals-27-through-45-yearsold.

3. Grading of Recommendations Assessment, De-
velopment and Evaluation (GRADE) for use of 
HPV vaccine in adults ages 27 through 45 years. 
Accessed on: August 15, 2019. Available from: 
https://www.cdc.gov/vaccines/acip/recs/grade/
HPV-adults.html.

4. Humenna I, Chernyshov PV. Pilot study on HPV-
related cancer awareness and HPV vaccination in 
Ukrainian students. Int J Dermatol. 2017;56:e129-
e130. 

5. Chernyshov PV, Humenna I. Human papilloma-
virus: vaccination, related cancer awareness, 
and risk of transmission among female medical 
students. Acta Dermatovenerol Alp Pannonica 
Adriat. 2019;28:75-9. 

6. Chernyshov PV, Semushyna T. Differences in 
human papilloma virus vaccination prevalence, 
testing, knowledge on vaccination, cancer awa-
reness and sexual activities between male and 
female medical and non-medical students. J Eur 
Acad Dermatol Venereol. 2020;34:2902-6. 

7. Brouwer AF, Delinger RL, Eisenberg MC, Campre-
don LP, Walline HM, Carey TE, et al. HPV vaccina-
tion has not increased sexual activity or accelera-
ted sexual debut in a college-aged cohort of men 
and women. BMC Public Health. 2019;19:821. 

8. El-Zein M, Ramanakumar AV, Naud P, Roteli-Mar-
tins CM, de Carvalho NS, Colares de Borba P, et 
al. Determinants of acquisition and clearance 
of human papillomavirus infection in previous-
ly unexposed young women. Sex Transm Dis. 
2019;46:663-9. 

9. Rositch AF, Patel EU, Petersen MR, Quinn TC, Gra-
vitt PE, Tobian AAR. Importance of lifetime sexual 
history on the prevalence of genital human pa-
pillomavirus (HPV) among unvaccinated adults 
in the national health and nutrition examination 
surveys: Implications for adult HPV vaccination. 
Clin Infect Dis. 2021;72:e272-e279.

10. Chernyshov PV. Risk factors for HIV Transmission 
and HIV testing among medical students. Acta 
Dermatovenerol Croat. 2020;28:2-8.

11. Agénor M, McCauley HL, Peitzmeier SM, Haneuse 

Chernyshov et al. Acta Dermatovenerol Croat
HPV vaccination, prevalence, risk factors and detection 2022;30(4):203-208



208 ACTA DERMATOVENEROLOGICA CROATICA

S, Gordon AR, Potter J, Austin SB. Sex of sexual 
partners and human papillomavirus vaccination 
among U.S. girls and women. Am J Prev Med. 
2016;50:318-27. 

12. Agénor M, Peitzmeier S, Gordon AR, Haneuse S, 
Potter JE, Austin SB. Sexual orientation identity 
disparities in awareness and initiation of the hu-
man papillomavirus vaccine among U.S. women 
and girls: A national survey. Ann Intern Med. 
2015;163:99-106.

13. Yankey D, Elam-Evans LD, Bish CL, Stokley SK. 
Human papillomavirus vaccination estimates 
among adolescents in the Mississippi Delta Re-
gion: National Immunization Survey-Teen, 2015-
2017. Prev Chronic Dis. 2020;17:E31. 

14. Ludwikowska KM, Biela M, Szenborn L. HPV vac-
cine acceptance and hesitancy - lessons lear-
ned during 8 years of regional HPV prophylaxis 
program in Wroclaw, Poland. Eur J Cancer Prev. 
2020;29:346-9. 

15. Byström E, Lindstrand A, Bergström J, Riesbeck 
K, Roth A. Confidence in the National Immuniza-
tion Program among parents in Sweden 2016 - A 
cross-sectional survey. Vaccine. 2020;38:3909-17.

16. Thompson EL, Garg A, Galvin AM, Moore JD, Kas-
ting ML, Wheldon CW. Correlates of HPV Vaccina-
tion Intentions Among Adults Ages 27-45 Years 

Old in the U.S. J Community Health. 2021;46:893-
902.

17. Wheldon CW, Garg A, Galvin AM, Moore JD, 
Thompson EL. Decision support needs for shared 
clinical decision-making regarding HPV vaccina-
tion among adults 27-45 years of age. Patient 
Educ Couns. 2021;104:3079-85. 

18. Joura EA, Ulied A, Vandermeulen C, Rua Figueroa 
M, Seppä I, Hernandez Aguado JJ, et al. Immu-
nogenicity and safety of a nine-valent human 
papillomavirus vaccine in women 27-45 years of 
age compared to women 16-26 years of age: An 
open-label phase 3 study. Vaccine. 2021;39:2800-
9. 

19. Giuliano AR, Isaacs-Soriano K, Torres BN, Abra-
hamsen M, Ingles DJ, Sirak BA, et al. Immunoge-
nicity and safety of Gardasil among mid-adult 
aged men (27-45 years)--The MAM Study. Vac-
cine. 2015;33:5640-6.

20. Chernyshov PV. Gender differences in health-
related and family quality of life in young 
children with atopic dermatitis. Int J Dermatol. 
2012;51:290-4.

21. Chernyshov PV, Ho RC, Monti F, Jirakova A, Ve-
litchko SS, Hercogova J, Neri E. Gender differen-
ces in self-assessed health-related Quality of Life 
in children with atopic dermatitis. J Clin Aesthet 
Dermatol. 2016;9:19-24.

Chernyshov et al. Acta Dermatovenerol Croat
HPV vaccination, prevalence, risk factors and detection 2022;30(4):203-208


