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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 

Figure 1 | HPV-related cervical cancer awareness.

Figure 2 | Knowledge of HPV vaccination.

Figure 3 | HPV vaccination rates among female medical students.

Figure 4 | Number of students that were sexually active.
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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-

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 

Table 1 | Age at sexual debut.

Age (years) Second year of program
(n = 119)

Third year of program
(n = 85)

Fourth year of program
(n = 77)

Fifth year of program
(n = 65)

Sixth year of program
(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%) –
15 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 
partners

Second year of program 
(n = 119)

Third year of program
(n = 85)

Fourth year of program
(n = 77)

Fifth year of program
(n = 65)

Sixth year of program
(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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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 

improving HPV vaccination uptake. We also conclude that there 
is an emerging need for vaccination for students starting from 
their first semester of academic programs. Between 74 to 87.1% 
of our students reported unprotected sex with two or fewer part-
ners. They may consider themselves not to be at risk and therefore 
not needing the HPV vaccination. However, even a single HPV 
infected partner may be enough to get HPV. Our data on the age 
of sexual debut showed the importance of a broader information 
campaign focusing on schoolchildren and their parents. Annual 
“refresher” courses with education and promotion for all health-
care workers on the frontline of HPV vaccination, as in Slovenia 
and some other countries, may be also important (22).

Conclusions

Female medical students showed low knowledge of HPV vaccina-
tion 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 with-
out a condom. HPV vaccination is still beneficial for our respond-
ents. There is an emerging need for students starting from their 
first semester of academic programs and for a broader informa-
tion campaign focusing on schoolchildren and their parents.
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