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Abstract: Background and Objectives: In Poland, the rates of morbidity and mortality due to cervical
cancer are amongst the highest in Europe. A significant percentage of newly diagnosed cases of
cervical cancer are at an advanced stage. Unfortunately, only about 20% of Polish women take part in
cervical cancer screening. The aim of the study was to assess students” knowledge of cervical cancer
risk factors and prevention. Materials and Methods: The study was provided to Polish students from
various universities and faculties between May 2020 and November 2020. The questionnaire was
designed specifically for this study and was validated. The chi-square test was used to compare the
responses between subgroups. Results: The study was carried out on a group of 995 students (80.6%
women, 19% men, 0.4% no data), (average age 21.9 years). Most students knew that the main risk
factor for cervical cancer is human papillomavirus (HPV) infection (82% of all responders; 86% of
medical students; 73% of non-medical students; p < 0.001). Only 40% of students knew that in Poland
the Population Prevention and Early Diagnosis Program is carried out on women aged 25-59 years
every three years. Most students correctly indicated that cervical cancer screening in Poland is
performed using cervical cytology and were familiar with the basis of cytology. Only 57% of students
knew that there are no specific early symptoms of cervical cancer. A total of 78% of all respondents
knew that HPV vaccination reduces the risk of cervical cancer. Medical students and students who
are sexually active demonstrated a better knowledge of cervical cancer. Conclusions: The Polish
students had some knowledge of cervical cancer risk factors and primary and secondary prevention.
Significantly better knowledge was demonstrated by medical students. Some efforts should be made
to ensure that young people, who are not associated with medicine are better educated about cervical
cancer in order to reduce the overall incidence and improve early detection rates.
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1. Introduction

Cervical cancer remains a serious problem although the prevalence of cervical cancer
has decreased in developed countries in recent years. The estimated number of new
cervical cancer cases in 2020 worldwide was over 600 thousand (3.1% of all cancers in
women) [1]. In Poland, 2360 new cases and 1593 deaths were reported in 2018 [2]. The
rates of morbidity and mortality due to cervical cancer in Poland are amongst the highest
in Europe: The crude rates of incidence are 19.5 vs. 13.3 and of mortality 10.8 vs. 5.9,
respectively [3]. Although the standardized rate of deaths from cervical cancer has been
systematically reduced in Poland during last twenty years (from 8.74 in 1999 to 5.57 in
2018) [2], the five-year relative survival rate of women diagnosed with cervical cancer in
the period 2000-2007 was 55.2-10% less than the European average (65.4%) [4]. This is
probably because 40% of new cases of cervical cancer in Polish women are diagnosed at a
more advanced stage [2].

Human papillomavirus (HPV) infection has been identified as a prerequisite for the
development of cervical cancer [5]. It is one of the most prevalent sexually transmitted
infections in the world. About 50-80% of sexually active women acquire infection by at
least one type of HPV during their lifetime [5,6]. Most cases of cervical cancer are caused
by HPV type 16 and 18 [7]. The highest prevalence rates of HPV infections are observed in
young women aged about 25 years [8,9]. Primary prevention of cervical cancer is related
to the prevention of HPV infection. Since 2006 a vaccine against HPV has been available.
The immunization programs against HPV were recommended by the World Health Or-
ganization (WHO) [10]. As of June 2020, 107 of the 194 WHO Member States (55%) had
introduced national HPV vaccination programs. The Americas and Europe have the high-
est rates of national vaccination programs (85% and 77% of countries, respectively) whereas
in Oceania, Asia and Africa the coverage rates are: 56%, 40% and 31% of countries [11].
Unfortunately, in Poland (similar to some other European countries, e.g., Cyprus, Estonia,
Finland, Hungary, Lithuania, Malta, and Slovakia) there is no vaccination program against
the HPV. According to the Polish National Oncological Strategy a vaccination program
against papillomavirus should be introduced in 2021 for girls and in 2026 for boys. By
2028 it is expected that at least 60% of girls and boys will be vaccinated against the human
papillomavirus in Poland [12,13].

Secondary prevention of cervical cancer involves cytological screening. The WHO
suggests using HPV DNA detection screening at the age of 30 years with regular screening
every five to 10 years [14]. In the United States, there are three possible screening strategies
recommended; screening every three years with cytology alone, screening with HPV
testing alone every five years or using HPV testing in combination with cytology every
five years in women 30-65 years [15-18]. The European countries which have implemented
national HPV-based screening are: the Netherlands, Turkey, Italy, Sweden, Finland, Spain,
Norway, Denmark, United Kingdom, Belgium, Germany and Malta [19-30]. In Poland a
pap test every three years is used for cervical cancer screening in women aged 25-59 years.
Unfortunately, only about 20% of Polish women take part in this screening [2]. One
characteristic of cervical cancer secondary prevention in Poland is the high percentage
of cytological tests performed outside the public health care system. In 2014, 85% of
women declared that they had undergone a pap smear as part of private diagnostics at
least once, and about 30% of women indicated that the test had taken place within the last
year [31]. The number of tests performed outside the system financed from public funds
is not reported. There is a possibility that some women undergo tests more often than is
recommended, while in other groups, especially those with a lower socioeconomic status,
women may take part in tests less often than recommended or are not tested at all [32].

One of the reasons women do not participate in screening is a lack of knowledge about
cervical cancer and its prevention [33-35]. Additionally, a poor awareness of HPV and the
association between HPV and cervical cancer was observed [36—41]. Therefore, it could be
a good idea to improve public awareness about cervical cancer issue. Especially the level
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of knowledge about primary and secondary prevention amongst young people should be
checked to facilitate appropriate educational planning.

The aim of the study was to assess Polish students” knowledge of cervical cancer risk
factors and prevention.

2. Materials and Methods
2.1. Study Design and Questionnaire

The study was conducted among 995 Polish students from various universities and
faculties between May 2020 and November 2020.

The questionnaire was designed specifically for this study in accordance with gen-
eral principles [42,43]. The questionnaire consisted of 8 main closed-ended quantitative
questions and 6 questions concerning demographic data (age, gender, faculty of study,
degree of study, sexual activity, a conversation about cervical cancer) (see Supplementary
Materials). The comprehensibility and acceptability of the questionnaire was validated by
a psycho-oncologist. The pilot study was conducted on a group of 49 medical students.
After the first twenty students filled out the questionnaire, they were interviewed to verify
they properly understood the questions. The questionnaire was validated on a group of
62 students. In the validation procedure, a reliability analysis of the questionnaire was
used—the comparison of two responses to questions from the same questionnaire from
the same person, over an interval of time (i.e., an estimation of the absolute stability of the
questionnaire). An estimation of the degree of reproducibility of individual responses was
made using the Kappa-Cohen’s coefficient of agreement [44]. The values of coefficients
were tested with the Kappa-Cohen significance test used to verify the hypothesis value
kappa = 0, indicating the randomness of the results of double measurements of responses.
Kappa-Cohen's coefficient describes the degree of agreement of duplicate measurements of
the same variable; is determined for dependent categorical variables, and its value ranges
from —1 to 1, where the value 1 means full compliance, and the value 0 means compli-
ance at a random level. In this study, to interpret the result of the statistical analysis of
repeatability, a conventional scale was used, assigning the following meaning to individual
values of the Kappa-Cohen’s coefficient—0.81-1.00 very good repeatability, 0.61-0.80 good
repeatability, 0.41-0.60 moderate repeatability, 0.20-0.40 poor repeatability, <0.21 very poor
repeatability [45]. The compatibility of the answers was also tested with the Cramér V
coefficient, which determines the level of dependence between two nominal variables,
of which at least one has more than two categories [46]. Cramér’s V coefficient results
in values between 0 and 1, and the closer the score is to 1, the stronger the relationship
between the responses indicated in the first and second completion of the questionnaire.
The questionnaire was completed via the Internet or in paper form. Participation in the
study was voluntary and anonymous. By starting to fill in the questionnaire, the students
gave their consent to participation in the study.

The study protocol was approved by the Ethics Committee of the University of Warmia
and Mazury in Olsztyn (No. 12/2020).

For all questions, the significance test indicated that Kappa-Cohen’s coefficient was
significantly different from zero, suggesting that the measurements were consistent (re-
peatable). In the case of one question (1) there was very good repeatability, in the case of
five (3, 4, 5, 6, 8) good repeatability, and in the case of two (2, 7) moderate repeatability.
The Cramer’s V coefficient in all cases was significant different to zero, and indicated the
high-to-moderate relationship between responses (Table 1).

2.2. Statistical Analysis

The data were calculated using descriptive statistics. Questions were grouped into true
and false. The chi-square test was used to compare the proportion between the subgroups.
The age differences between responses to each question were assessed using the Mann-
Whitney test. A p value <0.05 was considered to be significant. The analysis was conducted
using Statistica (data analysis software system), version 13. http://statistica.io (accessed on
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1 April 2020) TIBCO Software Inc., Krakow, Poland (2017). The Kappa-Cohen's coefficient,
Kappa-Cohen consistency test and Cramer’s V coefficient were calculated using the SPSS
27.0 program (IBM Corp. Released 2020. IBM SPSS Statistics for Windows, Version 27.0.
IBM Corp., Armonk, NY, USA).

Table 1. Kappa-Cohen’s and Cramer V coefficient describing the results for validation of the repeatability of responses.

Question Kappa-Cohen SExappa Test Z 4 Cramer’s V p
1 0.895 0.059 8.442 <0.001 0.880 <0.001
2 0.563 0.095 4.781 <0.001 0.607 <0.001
3 0.691 0.084 6.939 <0.001 0.762 <0.001
4 0.789 0.144 8.875 <0.001 0.846 <0.001
5 0.642 0.088 6.289 <0.001 0.518 <0.001
6 0.696 0.100 7.019 <0.001 0.660 <0.001
7 0.575 0.091 6.097 <0.001 0.603 <0.001
8 0.610 0.109 7.005 <0.001 0.620 <0.001

SEyappa—asymptotic standard error of Kappa-Cohen’s coefficient.

3. Results

The study was conducted on a group of 995 students in the age range 18-28 years old
(average age 21.9 £ 1.8 years). The analysis included 802 women (80.6%) and 189 men
(19%) (four students—no data). The students were from various Universities in different
regions of Poland. More students were from various medical faculties (67.8%) including
Medicine, Health Sciences, Veterinary Medicine Faculty. Half of respondents (50.7%) were
undertaking a master’s degree. The majority of students (67.3%) indicated that they were
sexually active. Only half of students (56.5%) had ever a conversation with someone about
cervical cancer (Table 2).

Table 2. Characteristics of respondents.

n %
Gender
Women 802 80.6
Men 189 19.0
No data 4 0.4
Faculty
Medicine 306 30.8
Health Sciences 348 35.0
Veterinary Medicine 20 2.0
Technical Sciences 89 8.9
Law /Administration 30 3.0
Art 2 0.2
Humanistic 34 34
Social Sciences 50 5.0
Theology 12 1.2
Other 104 10.5
Degree of study
Bachelor degree 491 49.3
Master degree 504 50.7
Do you have sexual intercourse?
Yes 670 67.3
No 317 31.9
No data 8 0.8
Have you ever had a conversation with
someone about cervical cancer?
Yes 562 56.5
No 425 427

No data 8 0.8
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3.1. Knowledge about Risk Factors for Cervical Cancer

Most students knew that the main risk factor for cervical cancer is human papil-
lomavirus (HPV) infection (82% of all responders; 86% of medical students vs. 73% of
non-medical students; p < 0.001). Students of the Medicine Faculty had the greatest knowl-
edge, whereas students from the Theology Faculty had the poorest knowledge about the
main risk factor for cancer of the cervix (92.8% vs. 58.3%, respectively; p < 0.001). Both
older age and higher degree of study were associated with better awareness in respondents
(p <0.001). Students undertaking master’s studies significantly more often indicated the
correct answer than students undertaking bachelor’s degree (87.7% vs. 75.6%, respectively).
There were no differences observed between respondents of different genders, based on
sexual activity or having had a conversation with someone about cervical cancer (p > 0.05).

78% of all respondents knew that HPV vaccination reduces the risk of cervical cancer
(83% of medical students vs. 67% of non-medical students; 80% of women vs. 71% of men;
81.5% of students during master’s degree vs. 74% of students during bachelor’s degree;
p <0.05). Only 41.7% of students from Theology Faculty indicated the HPV vaccine as a
method of reducing the incidence of cervical cancer.

3.2. Knowledge about Cervical Cancer Screening

In Poland, the Population Prevention and Early Diagnosis Program involves screening
of women age 25-59 years every three years. Only 40% of all students had this knowledge.
Although there was no significant difference between medical and non-medical students,
the difference was significant between faculties. The respondents from Medicine Faculty
were most aware (50.7%), whereas Veterinary Medicine and Humanistic Faculty students
were the least aware (about 20%). Older age and higher degree of study were also factors
correlated with knowledge of the Population Prevention and Early Diagnosis Program
(p < 0.001). There was no significant difference in knowledge of the Population Preven-
tion and Early Diagnosis Program when correlated with other respondent characteristics
(gender, sexual activity, having a conversation about cervical cancer).

Students correctly indicated that cervical cancer screening in Poland is performed
using cervical cytology (87%), significantly often older, women (90%), medical students
(93%), during master’s degree (89%) and responders sexually active (88.8%) (p < 0.05). The
correct answer was most frequently indicated by students of Medicine, Health Sciences and
Veterinary Medicine Faculty (about 90%), whereas only 41.7% of responses from students
of Theology Faculty were correct.

A total of 71% of all students were familiar with basis of cytology (77% of medical
students vs. 58% of non-medical students). The most knowledgeable in this regard were
students of Medicine Faculty (87%) and the least knowledgeable were students of Theology
(33%) and students of Humanistic Faculty (41%) (p < 0.001). Older age and higher degree of
study significantly correlated with better knowledge, whereas a comparison of respondents
based on sex or sexual activity showed no significant difference for this question.

A total of 80% of respondents claimed that the first preventive cytological examination
should be done shortly after initiation of sexual activity. Significantly more awareness was
observed in respondents of older age, women (82%), those who were sexually active (82%),
undertaking a master’s degree (86%) and medical students (85%).

3.3. Knowledge about Cervical Cancer

Only about half of students (57%) knew that there are no specific early symptoms of
cervical cancer (this was more often the case for medical students—60.6% of responders
vs. 51.7% of non-medical students, students undertaking a master’s degree—62.9% of
responders vs. 52.3% of students undertaking a bachelor’s degree, and responders who
were sexually active—60.3% of responders vs. 52.5% of students sexually non-active;
p < 0.05). The majority of students from Medicine Faculty (66%) indicated correctly that
there are no specific early symptoms of cervical cancer, but only about 41% of students
from Humanistic or Theology Faculty correctly identified this (p = 0.03).



Medicina 2021, 57, 1045 6o0f11

Less than half of students (45%) indicated that cervical cancer is not genetically
inherited. A significant difference between groups was noted only based on study faculty.
Medical students more frequently responded correctly in comparison to non-medical
students (49% vs. 39%; p = 0.004).

The frequency of correct answers for most of the questions did not depend on
sex except for the name and age of screening and primary prophylaxis. Only women
are afflicted by cervical cancer; therefore, females” knowledge was analyzed separately
(Figures 1 and 2).

M correct Mincorrect W correct M incorrect
M correct Mincorrect mcorrect M incorrect
mcorrect M incorrect M correct Mincorrect

Figure 1. Women respondents’ awareness of risk factor and prevention of cervical cancer. (A) What is the main factor risk
of cervical cancer? (correct answer: HPV); (B) Is cervical cancer genetically inherited? (correct answer: No); (C) What is the
characteristic symptom of early stage cervical cancer? (correct answer: There are no characteristic symptoms of cervical
cancer); (D) What is the name of the screening test for cervical cancer? (correct answer: Pap test); (E) What is the screening
test for cervical cancer? (correct answer: Microscopic evaluation of the exfoliated cells from the vaginal part of the cervix); (F)
What is the most important for reducing the own risk of cervical cancer? (correct answer: Vaccination against HPV viruses).
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Figure 2. The women’s answers about the point of life when the first prophylactic test for cervical cancer should be done.

4. Discussion

Cervical cancer is characteristic due to high worldwide incidence and mortality. How-
ever, this cancer could be significantly reduced in the population by early prevention. There
is a well-known cervical cancer risk factor—HPYV infection. Vaccination against HPV in
girls and young women is a proper primary prevention of cervical cancer. In the case of
diagnosis at an early clinical stage there are effective treatment methods. Using screening
tests it is even possible to detect very early and precancerous stages of cervical cancer.
Adequate primary and secondary cervical cancer prophylaxis leads to significant reduction
in mortality. For this reason, women should understand the problem and participate in
prophylactics programs.

Cervical cancer could affect young women. Therefore we directed our questionnaire
on the risk factor and prophylaxis methods for cervical cancer to students. The majority
of students knew that HPV infection is the main risk factor for cancer development (82%)
and that this risk could be reduce by vaccination (78%). However, it is surprising that
about half of them claimed that there is relationship between the development of cervical
cancer and genetic inheritance. Another Polish study of 149 female students, with an
average age of 20 years, at the University in Kielce also showed that 94% of students were
familiar with the HPV infection [47]. Depending on country, the percentage of students who
know that genital HPV infection can cause cervical cancer varied between 20% in Nigeria,
through 34% in Costa Rica, 45% in Scotland, 58% in Turkey, to 65% for medical students
in China [48-52]. Less than 50% of vocational school students in Germany understood
that HPV infection is sexually transmitted [53]. Adults from the US, UK and Australia
demonstrated low levels of detailed knowledge about HPV infection and links to cervical
cancer. Only 61% of those surveyed had heard about HPV [54]. Young adults” knowledge
about HPV vaccination is insufficient. Among female students from Serbia, only 14% had
heard about both the relationship between HPV infection and cervical cancer and the
preventive role of a vaccine against HPV on cervical cancer incidence [55]. The best level
of student” knowledge was observed in Belgium and Spain (about 85%) [56]. The highest
knowledge among adults about HPV vaccination was noted in UK (90%) and Spain (80%)
whereas a low awareness was found in the Netherlands (6%) [56]. A large percentage of
participants in our study knew about the preventive role of HPV vaccination, although
there is no national vaccination program in Poland. It seems that young women who have
been vaccinated may have increased knowledge of HPV and its association with cervical
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cancer, because the vaccination is accompanied by information from trained school nurses
or in the form of leaflets [57].

In our study, medical students were significantly more aware of cervical cancer preven-
tion and risk factors in comparison with non-medical students. Ranci¢ et al. [55] conducted
similar research among female students in Serbia and also showed that medical students
had significantly higher knowledge about cervical cancer and HPV infection compared to
non-medical students. Additionally, students in a relationship and sexually active were
more aware; however, we have not observed any correlation between the knowledge about
cervical cancer and having sexual intercourse.

Students undertaking master’s degrees in our study had a greater knowledge than
those studying for bachelor’s degrees. Similarly, Marlow’s study [54] showed the relation-
ship between higher education and better knowledge. Female students appeared to know
more than male students about HPV infection and HPV vaccination [50,52]. Additionally,
in an adult group, women had more adequate information [54]. Our results showed that
girls had better knowledge about HPV vaccination and the name and age of screening
than boys.

It seems that general knowledge about cervical cancer and its primary and secondary
prevention are not sufficient. People should be educated about the need for vaccine against
HPYV and the screening procedure. Knowledge is important for vaccine acceptance [58].
Rodriguez et al. [59] made a meta-analysis including 17 articles involving over 68 thousand
children, adolescents and young adults. The meta-analysis indicated that behavioral and
informational interventions were effective for HPV vaccine with doubled vaccine initiation.
The association between individual knowledge and acceptance and initiation of vaccination
against HPV was demonstrated [59]. Education should be directed to young people both
girls and boys. Primary prevention of cervical cancer should include their parents passing
on safe sexual behaviors to their children and promote vaccination [56]. People should
have the possibility to take part in national immunization and screening programs. In
some countries HPV vaccine is received due to parental concerns. Parents would like
to have more information about HPV before making decisions about their children’s
vaccinations [60]. Adolescents with a vaccinated older sister had better knowledge about
HPV [56]. In our study, only 56.5% of respondents had participated in a conversation with
someone about cervical cancer.

There are gaps in knowledge. About half of the students in our study did not know
that there are no specific early symptoms of cervical cancer. The general public’s belief is
that if there are no symptoms of disease, the disease does not exist. In case of cervical cancer,
women should not wait for symptoms. In the absence of early symptoms, abnormality has
to be identified by another method like a screening test. The awareness of screening tests
for cervical cancer is crucial among women. The pap test for screening is commonly used
across the world. Most of the women in our study knew what kind of examination is used
as a screening test for cervical cancer. Only 40% of all investigated students knew that the
Population Prevention and Early Diagnosis Program in Poland is directed at women aged
25-59 years and carried out every three years. The average age of students was 22 years
and women soon should start participation in the screening program. Unfortunately they
were not aware of that. In the study of Marlow et al. [61], 28% of women (aged 25-64 years)
who did not participate in cervical cancer screening declared that they were not familiar
with screening, especially those of a younger age. A systematic personal invitation for
cervical cancer screening seems to be an effective form of information about screening. The
one reminder letter used in Lithuania more than doubled the coverage of screening [62].

According to WHO recommendations, it is possible to eliminate cervical cancer if, in
a country, 90% of girls are fully vaccinated against HPV by the age of 15, 70% of women
are screened using a high-performance test by the age of 35, and again by the age of 45,
and 90% of women with cervical cancer receive treatment. WHO estimated that median
cervical cancer incidence can be reduced by 10% by 2030 and in a 100-year period 62 million
cervical cancer deaths could be avoided [63].
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Therefore, young women should be educated about cervical cancer risk factors and
be encouraged to undertake primary preventive behaviors (contraception, vaccinations,
less sexual partners). Some public initiatives, health programs and TV advertisements
could improve uptake in screening tests among young women. However, although cervical
cancer affects women, the interventions could be designed to engage men as well. They
should also be aware that they could transmit HPV infection. Nowadays, different sexual
behaviors could be a reason for development not only of cervical cancer but also oral
and rectal cancer. It is important to educate young adults about cancer and primary and
secondary prevention methods.

5. Conclusions

Although students were aware of the link between HPV and cervical cancer and that
the vaccine against HPV reduces a risk of cervical cancer, a few gaps in Polish students’
knowledge were observed. There were significant differences in awareness of cervical
cancer prevention between medical and non-medical students. Therefore all young women
should be educated in this issue to be able to protect themselves from cervical cancer.
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