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Abstract

Introduction: The human papillomavirus (HPV) vaccination has not yet been integrated into the national immunization program
in Ukraine, and the vaccination rate is low. The objectives of our study were to investigate HPV vaccination prevalence and knowl-
edge, risk of HPV transmission, and HPV-related cervical cancer awareness in female medical students.

Methods: Female medical students at Bohomolets National Medical University in their 2nd through 6th years of the program com-
pleted an anonymous survey on HPV infection and vaccination.

Results: A total of 640 surveys were analyzed. Knowledge about HPV vaccination was reported by 57.3% of respondents. The
reported vaccination rate was 1.7%. HPV-related cervical cancer awareness was reported by 81.1%. More than 30% of the respond-
ents were not yet sexually active.

Conclusions: Female medical students showed low knowledge of HPV vaccination and an extremely low HPV vaccination rate, but
a higher level of HPV-related cervical cancer awareness. A substantial number of students were not yet sexually active or had never
had sex without a condom. HPV vaccination is thus still important for our respondents. There is an emerging need in educational
programs for students starting from their first semester of the program and for a broader informational campaign focused on

schoolchildren and their parents.
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Introduction

According to Institut Catala d’Oncologia Information Centre on
human papillomavirus (HPV) and Cancer 2017 Information Re-
port, Ukraine has a population of 20.5 million women aged 15 and
older that are at risk of developing cervical cancer. Current esti-
mates indicate that every year 5,733 women are diagnosed with
cervical cancer and 2,475 die from the disease. Cervical cancer is
the fourth most frequent cancer among women in Ukraine and
the second most frequent cancer among women between ages 15
and 44. Data are not yet available on the HPV burden in the gener-
al population of Ukraine. However, in eastern Europe, the region
Ukraine belongs to, about 9.7% of women in the general popula-
tion are estimated to harbor cervical HPV16/HPV18 infection at a
given time, and 84.7% of invasive cervical cancers are attributed to
HPV16 or HPV18 (1). HPV vaccination is not yet integrated into the
national immunization program, however, there are some limited
regional programs for vaccination of 9- to 15-year-old girls with a
limited number of 2-valent vaccines for two vaccination rounds
(2-4). These programs can cover only a minority of the target pop-
ulation and the HPV vaccination rate in Ukraine is expected to be
low, as in other European countries without HPV vaccination pro-
grams funded from the national budget (5). Available HPV vacci-
nation programs are focused on female undergraduate students.
Young adults also should have the opportunity for vaccination at
their own expense, but they should be aware of HPV-related risks,
the possibility of being vaccinated, and its efficacy. To study the
real situation regarding HPV knowledge and vaccination in young
females, a pilot survey was performed among 4th-year medical
students at the second medical faculty of Bohomolets National

Medical University (6). Despite a high level of reported HPV-relat-
ed cancer awareness, less than 45% of respondents knew about
HPV vaccination and less than 5% were vaccinated against HPV.
To make the educational campaign more effective, we decided to
provide more detailed analysis of the risk factors and knowledge
of students in various years of the program.

Methods

Ethical permission for this study was granted by the Ethics Com-
mittee of Bohomolets National Medical University (protocol no.
108, approval date: February 1st, 2018).

Female medical students at Bohomolets National Medical Uni-
versity in their 2nd through 6th years of the program completed
an anonymous survey on HPV infection and vaccination. All
participants provided informed consent for participation in the
study. The questions on HPV-related cancer awareness, history of
HPV testing, results of HPV tests, knowledge of HPV vaccination,
HPV vaccination history, and start of sexual activity were previ-
ously used in a pilot study (6). Based on the analysis of the pilot
study results, additional questions on the total number of sexual
partners, number of sexual partners with unprotected vaginal in-
tercourse, and age at first sexual intercourse were added to the
survey. Inclusion criteria were: female sex and student at Boho-
molets National Medical University in the 2nd through 6th years
of the program. Informed consent was obtained after the nature
and possible consequences of the study had been fully explained.
Fisher’s exact test (two-sided) was used to examine the signifi-
cance of the association between the two kinds of classification.
The results were considered significant if p < 0.05.
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Results

Seven hundred fifty-two surveys were returned. Unrelated data,
unreal data, and male sex were reasons for exclusion. Six hun-
dred forty surveys were accepted and included for further analy-
sis: 208 from students in their 2nd year of the program, 135 in their
3rd year, 103 in their 4th year, 78 in their 5th year, and 116 in their
6th year.

Age was reported by 640 students. The mean age of students
was 20.53 + 2.30 years. Three students reported unreal data and
therefore their answers were excluded from the analysis. The
mean age of students was 18.95 + 1.33, 20.33 * 2.90, 20.74 * 1.10,
21.81 + 0.91, and 22.53 + 2.23 for the 2nd, 3rd, 4th, 5th, and 6th
years of the program, respectively.

The majority of students (81.1%) knew that HPV-infected fe-
males have an increased risk of developing cervical cancer. Re-
ported HPV-related cervical cancer awareness in different years
of the program is presented in Fig. 1. Third-year students reported
significantly higher HPV-related cancer awareness than 2nd-year
students (p < 0.001) but lower than 4th-year students (p < 0.001).
More than half of the respondents (57.3%) knew about vaccina-
tion against HPV. Knowledge of HPV vaccination among students
in different years of the program is presented in Fig. 2. A higher
number of 3rd-year students knew about HPV vaccination in com-
parison to 2nd-year students (p < 0.001), but significantly fewer
than among 4th-year students (p < 0.001). The total number of
vaccinated students was 11 (1.7%), and 7 (1.1%) of them were vac-
cinated before they became sexually active. Students’ HPV vac-
cination rates in different years of the program are presented in
Figure 3. All vaccinated students in their 2nd, 3rd, and 6th years
of the program and half of the vaccinated 4th-year students were
vaccinated before they became sexually active. Both vaccinated
students in the 5th year of the program were vaccinated after they
became sexually active. A total of 69.7% of students were sexu-
ally active. The proportion of sexually active students increased
almost linearly with each year of the program.

Age of sexual debut was reported by 443 students. The mean
age of sexual debut was 17.76 + 1.97. Detailed information on the
age of sexual debut is presented in Table 1. The total number of
sexual partners was also reported by 443 respondents. The mean
total number of sexual partners was 4.02 + 15.95. Detailed infor-
mation on the reported number of sexual partners is presented
in Table 2. The number of sexual partners with at least one un-
protected act of vaginal intercourse was reported by 445 students.
The mean number of sexual partners with at least one unprotect-
ed act of vaginal intercourse was 2.35 + 6.79. Detailed information
on the number of sexual partners with at least one unprotected
act of vaginal intercourse is presented in Table 3.

Discussion

The vaccination rate in our students was very low: from 0.9% in
6th-year students to 3.9% in 4th-year students. HPV vaccination
is not yet widely available, and this may be the key to curtailing
the spread of HPV infections in resource-poor countries (7). Sev-
eral European countries, including Ukraine, have also not inte-
grated HPV vaccination into the national immunization program.
The key reason for this is the high vaccine cost (8). In contrast, a
marked decline in HPV infection has occurred in countries where
HPV vaccination programs started in 2008 and 2009 (9, 10). In the
absence of a national HPV vaccination program, it is possible to
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Figure 1 | HPV-related cervical cancer awareness.
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Figure 2 | Knowledge of HPV vaccination.
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Figure 3 | HPV vaccination rates among female medical students.
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Figure 4 | Number of students that were sexually active.
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HPV among female medical students

purchase the vaccine at one’s own expense or check the availabil-
ity of regional vaccination programs. However, 64.4% of 2nd-year
students and almost half of 3rd-year students did not know about
HPV vaccine availability. Better knowledge of vaccination exhib-
ited by the 4th- to 6th-year students is probably related to the start
of gynecology as a subject in the 4th year of the program. How-
ever, almost one-fourth of the 6th-year students still did not know
about HPV vaccination. Knowledge of vaccine availability was
even lower in medical students from China (11), but it was much
higher in students from countries with national HPV vaccination
programs (12, 13). Studies from Italy have shown that the HPV vac-
cination rate was much higher in medical students in comparison
with the general student population (13, 14). It may be assumed
that the situation regarding HPV vaccination and knowledge
among non-medical Ukrainian students is also worse.

A significantly higher number of our students reported knowl-

Table 1 | Age at sexual debut.

edge of HPV-related cervical cancer than knowledge of HPV vacci-
nation. Students in the 2nd and 3rd years of the program showed
a lower rate of HPV-related cervical cancer awareness than their
colleagues from the 4th to 6th years. This is probably also relat-
ed to the start of gynecology as a subject in the 4th year of the
program. Our results showed that in the 2nd year of the program
the number of students that did not know about the HPV vaccine
was higher than the number of students that were sexually ac-
tive. Thus, a substantial number of sexually active students did
not even know about the possibility of vaccination against HPV.
A significant proportion of female medical students (30.3%)
included in this study were not yet sexually active and would
thus be ideal candidates for HPV vaccination because it has been
shown that the HPV vaccine is most effective when given before
the start of sexual activity. Although 12 to 21% of our respondents
consistently used condoms, they should be aware of the fact that

Age (years) Second year of program  Third year of program  Fourth year of program  Fifth year of program Sixth year of program
(n=119) (n=85) (n=77) (n=65) (n=100)

3 - 1(1.2%) - - -

8 1 (0.8%) - - - -

11 1 (0.8%) - - - -

12 2(1.7%) - - - -

13 - - - 1(1.5%) 1(1.0%)

14 7 (5.8%) 1(1.2%) 1(1.3%) 2(3.1%) -

5 8(6.7%) 4 (4.7%) 3(3.9%) 1(1.5%) 4 (4.0%)

16 18 (15.1%) 10(11.8%) 8(10.4%) 4(6.2%) 9(9.0%)

17 28 (23.5%) 14 (16.5%) 16 (20.8%) 11 (16.9%) 17 (17.0%)

18 44 (37.0%) 33 (38.8%) 26 (33.8%) 21 (32.3%) 26 (26.0%)

19 4 (3.4%) 13 (15.3%) 13(16.9%) 9(13.8%) 14 (14.0%)

20 2(1.7%) 4 (4.7%) 7(9.1%) 10 (15.4%) 11 (11.0%)

21 1 (0.8%) 2(2.4%) 2(2.6%) 4(6.2%) 10 (10.0%)

22 2(1.7%) 1(1.2%) 1(1.3%) 2(3.1%) 5 (5.0%)

23 = = = = 3(3.0%)

Invalid answers

0 - 1(1.2%) - - -

98 1 (0.8%) - - - -

“Tactless question” - 1(1.2%) - - -

Table 2 | Total number of sexual partners.

Number of sexual Second year of program Third year of program  Fourth year of program  Fifth year of program Sixth year of program

partners (n=119) (n=285) (n=77) (n=65) (n=100)

1 54 (45.4%) 38 (44.7%) 43 (55.8%) 28 (43.1%) 44 (44.0%)

2 26 (21.8%) 23(27.1%) 17 (22.1%) 12 (18.5%) 15 (15.0%)

3 10 (8.4%) 4 (4.7%) 7 (9.1%) 10 (15.4%) 17 (17.0%)

4 6 (5.0%) 7 (8.2%) 3(3.9%) 4(6.2%) 4 (4.0%)

5 6 (5.0%) 4 (4.7%) 2(2.6%) 7 (10.8%) 7 (7.0%)

6 4 (3.4%) - 1(1.3%) - 3(3.0%)

7 1(0.8%) 2(2.4%) 2(2.6%) - 1(1.0%)

8 - 1(1.2%) - 1(1.5%) 1(1.0%)

9 1 (0.8%) - - - 2(2.0%)

10 2(1.7%) 1(1.2%) 2(2.6%) - 2(2.0%)

11 1(0.8%) - - - -

12 - - - 1(1.5%) -

15 2(1.7%) - - 1(1.5%) 1(1.0%)

17 - 1(1.2%) - - -

18 1(0.8%) = = = 1(1.0%)

21 1 (0.8%) - - - -

25 1(0.8%) 1(1.2%) - - -

30 - - - - 1(1.0%)

35 = = - 1(1.5%) -

56 1 (0.8%) - - - -

67 - 1(1.2%) - - -

111 1 (0.8%) - - - -

300 = = = = 1(1.0%)

Invalid answers

0 = 1(1.2%) = = =

“No” 1 (0.8%) - - — -

“Tactless question” - 1(1.2%) - - -
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Table 3 | Total number of sexual partners with at least one act of unprotected vaginal intercourse.

Number of sexual Second year of program Third year of program  Fourth year of program  Fifth year of program Sixth year of program
partners (n=119) (n=85) (n=77) (n=65) (n=100)
0 18 (15.1%) 12 (14.1%) 17 (22.1%) 10 (15.4%) 12 (12.0%)
1 56 (47.1%) 46 (54.1%) 37 (48.1%) 26 (40.0%)) 44 (44.0%)
2 25(21.0%) 12 (14.1%) 13 (16.9%) 16 (24.6%) 18 (18.0%)
3 7 (5.9%) 6(7.1%) 3(3.9%) 5(7.7%) 15(15.0%)
4 2(1.7%) 3(3.5%) 3(3.9%) 4(6.2%) 3 (3.0%)
5 2(1.7%) 1(1.2%) 2(2.6%) 1(1.5%) 3 (3.0%)
6 3(2.5%) - 2(2.6%) - 1(1.0%)
7 1(0.8%) - - - -

8 1 (0.8%) 1(1.2%) - 1(1.5%) 1(1.0%)
9 2(1.7%) - - - 1(1.0%)
10 - - - 1(1.5%)

13 - 1(1.2%) - -

20 - - - 1(1.5%)

24 - 1(1.2%) - -

25 = = = = 1(1.0%)
50 - - - - 1(1.0%)
56 1(0.8%) 1(1.2%) - - -

101 1 (0.8%) - - - -
Invalid answer

“Tactless question” - 1(1.2%) - - -

condoms do not provide absolute protection against HPV infec-
tion, suggesting that additional protection with the HPV vaccine
is crucial. As mentioned above, high cost is the main barrier to
HPV vaccination. In this context, it is encouraging that there is
increasing evidence that even a single-dose vaccination may be
sufficient to provide prolonged protection against HPV infection
and associated diseases (15, 16). It may also help to double the
number of local vaccination program participants. It is important
to note that high price is not the only reason for not being vac-
cinated (17-20). Only 53.7% of Italian students in health profes-
sions (13) and 48.7% of Spanish dental students (21) have been
vaccinated against HPV. The results of a study from the US on in-
tent to receive the HPV vaccine and reasons for not vaccinating
among unvaccinated adolescent and young women highlighted
the need to better communicate information regarding the life-
time risk for HPV and the importance of receiving the HPV vac-
cine prior to sexual initiation (19). A study from Italy (20) showed
that factors associated with refusing the HPV vaccination were a
lower education level, lower participation in the school seminar
on HPV, and lower perception of the HPV vaccine’s benefits. The
authors of that study concluded that a public health educational
program focusing on the HPV vaccine and HPV disease severity,
carried out at school or during medical visits, can be useful for
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tion and an extremely low HPV vaccination rate, but a higher level
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ents. There is an emerging need for students starting from their
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tion campaign focusing on schoolchildren and their parents.

5. Owsianka B, Ganczak M. Evaluation of human papilloma virus (HPV) vaccina-
tion strategies and vaccination coverage in adolescent girls worldwide. Przegl
Epidemiol. 2015;69:53-8, 151-5.

6. Humenna I, Chernyshov PV. Pilot study on HPV-related cancer awareness and
HPV vaccination in Ukrainian students. Int ] Dermatol. 2017;56:e129-30.

7. Nweke MC, Okolo CA, Daous Y, Esan OA. Challenges of human papillomavirus
infection and associated diseases in low-resource countries. Arch Pathol Lab
Med. 2018;142:696-9.

8. Seme K, Maver PJ, Koraé T, Canton A, Castkova ], Dimitrov G, et al. Current status
of human papillomavirus vaccination implementation in central and eastern Eu-
rope. Acta Dermatovenerol Alp Pannonica Adriat. 2013;22:21-5.

9. DillnerJ, Nygard M, Munk C, Hortlund M, Hansen BT, Lagheden C, et al. Decline
of HPV infections in Scandinavian cervical screening populations after introduc-
tion of HPV vaccination programs. Vaccine. 2018;36:3820-9.



Acta Dermatovenerol APA | 2019;28:75-79

HPV among female medical students

10.

11.

12.

13.

14.

15.

16.

Mesher D, Panwar K, Thomas SL, Edmundson C, Choi YH, Beddows S, et al. The
impact of the national HPV vaccination program in England using the bivalent
HPV vaccine: surveillance of type-specific HPV in young females, 2010-2016. )
Infect Dis. 2018;18:911-21.

Wen Y, Pan XF, Zhao ZM, Chen F, Fu CJ, Li SQ, et al. Knowledge of human papil-
lomavirus (HPV) infection, cervical cancer, and HPV vaccine and its correlates
among medical students in southwest China: a multi-center cross-sectional sur-
vey. Asian Pac ] Cancer Prev. 2014;15:5773-9.

Staples JN, Wong MS, Rimel BJ. An educational intervention to improve human
papilloma virus (HPV) and cervical cancer knowledge among African American
college students. Gynecol Oncol. 2018;149:101-5.

Santangelo OE, Provenzano S, Firenze A. Knowledge of sexually transmitted in-
fections and sex-at-risk among Italian students of health professions. Data from
a one-month survey. Ann Ist Super Sanita. 2018;54:40-8.

Cocchio S, Bertoncello C, Baldovin T, Buja A, Majori S, Baldo V. Self-reported
genital warts among sexually-active university students: a cross-sectional study.
BMC Infect Dis. 2018;18:41.

Gilca V, Salmerdn-Castro J, Sauvageau C, Ogilvie G, Landry M, Naus M, et al.
Early use of the HPV 2-dose vaccination schedule: leveraging evidence to sup-
port policy for accelerated impact. Vaccine. 2018;6:4800-5.

Markowitz LE, Drolet M, Perez N, Jit M, Brisson M. Human papillomavirus vaccine
effectiveness by number of doses: systematic review of data from national im-
munization programs. Vaccine. 2018;36:4806-15.

17.

18.

19.

20.

21.

22.

Patel PR, Berenson AB. Sources of HPV vaccine hesitancy in parents. Hum Vaccin
Immunother. 2013;9:2649-53.

Thompson EL, Vamos CA, Sappenfield WM, Straub DM, Daley EM. Relationship
status impacts primary reasons for interest in the HPV vaccine among young
adult women. Vaccine. 2016;34:3119-24.

Liddon NC, Hood JE, Leichliter JS. Intent to receive HPV vaccine and reasons for
not vaccinating among unvaccinated adolescent and young women: findings
from the 2006-2008 National Survey of Family Growth. Vaccine. 2012;30:2676—
82.

Restivo V, Costantino C, Fazio TF. Factors associated with HPV vaccine refusal
among young adult women after ten years of vaccine implementation. Int J Envi-
ron Res Public Health. 2018;15. pii: E770. doi: 10.3390/ijerph15040770.
Lorenzo-Pouso Al, Gandara-Vila P, Banga C, Gallas M, Pérez-Sayans M, Garcia
A, et al. Human papillomavirus-related oral cancer: knowledge and awareness
among Spanish dental students. ) Cancer Educ. 2018 May 10. doi: 10.1007/
513187-018-1373-1. [Epub ahead of print].

Sterbenc A, Maver PJ, Poljak M. Recent advances in prophylactic human papil-
lomavirus (HPV) vaccination: a review of key literature published between Sep-
tember 2017 and September 2018. Acta Dermatovenerol Alp Pannonica Adriat.
2018;27:193-201.

79



