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Abstract

Introduction: Breast cancer and cervical cancer are the most common cancers in women. Early diagnosis of the disease can
reduce mortality, so it plays an important role in the field of prevention measures. An important aspect is education, the aim of
which is to provide information on the risk factors for cervical cancer and breast cancer, as well as the possibility of eliminating
them from the life of women, but also shaping women’s need to perform regular diagnostics.

Aim of the research: To evaluate the level of knowledge and its practical application in the private lives of medical school students.
Material and methods: Two hundred and fifty female medical school students from different faculties were invited to take part
in the investigation. The research used an original questionnaire by the authors.

Results: The statistical analysis showed highly developed theoretical knowledge in the field of cancer prevention. The following
risk factors of breast cancer were mentioned: genetic factors (87.6%) and age (65.2%); and risk factors of cervical cancer: numerous
sexual partners (77.2%) and past viral infections (72%). Nevertheless, despite their knowledge on HPV influence on cervical cancer
development, BRCA gene mutations, and other associated risk factors, 63.6% of students considered their knowledge unsatisfac-
tory. Moreover, breast self-examinations were performed by 86% of respondents but only 44.5% had Pap tests performed.
Conclusions: Despite the medical education of the respondents, it is highly recommended that actions aimed at promoting pre-
ventive diagnostics be intensified. Even though the students showed a high level of theoretical knowledge, it is crucial to increase
and promote its practical application.

Streszczenie

Wprowadzenie: Rak piersi i rak szyjki macicy to najczesciej wystepujace nowotwory ztosliwe u kobiet. Wczesne rozpozna-
nie choroby pozwala zmniejszy¢ umieralnos¢, dlatego tak wazna role odgrywaja dzialania z zakresu profilaktyki. Waznym
aspektem jest edukacja, ktérej celem jest dostarczanie informacji na temat czynnikéw ryzyka rozwoju raka szyjki macicy
iraka piersi oraz mozliwoéci wyeliminowania ich z Zycia kobiet, jak réwniez ksztattowanie u kobiet potrzeby wykonywania
regularnej diagnostyki.

Cel pracy: Ocena wiedzy studentéw uczelni medycznych na temat profilaktyki raka piersi i szyjki macicy.

Materiatl i metody: Dwiedcie pieédziesiat studentek uczelni medycznych z réznych kierunkéw wzieto udziat w badaniu,
ktére polegato na wypelnieniu autorskiej ankiety, zawierajacej zaréwno pytania zamkniete wielokrotnego i jednokrotnego
wyboru, jak i pytania otwarte.

Wyniki: Analiza statystyczna wynikéw badan wskazuje na wysoki poziom wiedzy teoretycznej dotyczacej profilaktyki
raka wsréd oséb badanych. Studentki biorace udziat w ankiecie najczesciej jako czynniki ryzyka raka piersi wskazywaty
czynniki genetyczne (87,6%) i wiek (65,2%), natomiast wiréd czynnikéw ryzyka rozwoju raka szyjki macicy wielu partne-
réw seksualnych (77,2%) oraz przebyte infekcje wirusowe (72%). Chociaz wiedza teoretyczna respondentek na temat zna-
czenia infekcji HPV, mutacji genéw BRCA oraz innych czynnikéw ryzyka jest znaczna, 63% z nich uwaza swoja wiedze za
niesatysfakcjonujaca. Ponadto samobadanie piersi wykonuje 86% respondentek, a badanie cytologiczne tylko 44,5%.
Whioski: Pomimo edukacji medycznej ankietowanych wyniki badan wskazuja, Ze nalezy poszerza¢ wiedze w zakresie pro-
filaktyki nowotworéw. Badane studentki prezentuja wysoki poziom wiedzy teoretycznej, ale nalezy zwiekszac i promowac
jej praktyczne zastosowanie.
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Introduction

Cancer is a disease that affects Polish society
more and more commonly. According to predictions
on cancer incidence rates in Poland, there will be a
systematic growth in the number of new cases, both
among men and women [1]. This condition is a con-
sequence of higher exposure to carcinogens related
to civilisation progress, and also to inappropriate
lifestyle [1]. The incidence of cancer in Poland is es-
timated to at approximately 140.5 thousand cases per
year, with more than half of the cases (70.5 thousand)
concerning women. Breast cancer takes the second
place among the most frequent cancers in women,
with 13% of known cases. However, cervical cancer
with a rate of 4% of known cases takes the seventh
place. Doctors and other medical staff are constantly
undertaking a variety of activities aimed at increasing
awareness of risk factors of breast cancer and cervical
cancer. Thanks to them, the awareness and knowl-
edge among women are constantly being broadened.
However, it is not recommended to stop further ef-
forts at raising cancer awareness, both in older and
younger women. It is crucial to pay attention to the
education of younger members of our society, know-
ing that cancer incidence in women aged from 20 to 44
years is rising [1, 2]. There are a number of risk factors
predisposing to breast cancer development, with one
of the most discussed being the influence of BRCA1/
BRCA2 gene mutation, which raises the risk of illness
from 50% do 80% [2]. Other factors are: age, usage of
hormone replacement therapy (such as oestrogen re-
placement therapy or hormonal contraception), and
previously diagnosed benign breast conditions (lipo-
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Figure 1. The percentage summary of study programs of
students taking part in the research

Anna Liszcz, Anna M. Badowska-Kozakiewicz

ma, fibroma) [2]. As far as cervical cancer is concerned,
the influence of human papilloma virus (HPV) is the
most widely discussed. Nowadays it is thought that
HPV is responsible for about 70% of cases of cervical
cancer. Therefore, any infections leading to epithelial
neoplasia increase the risk of developing this type of
cancer. In every type of cancer, one of the most essen-
tial factors describing the chances for long-term sur-
vival is the moment of proper diagnosis. The tumour
stage and time of therapy implementation affect the
therapeutic effects of the applied treatment. There is a
significant correlation between rapid cancer detection
and high long-term survival rate. Proper prevention
and knowledge of the most frequent symptoms sug-
gesting cancer are the key to its early detection. This
leads to higher chances for long-term recovery. There-
fore, it is highly recommended that women be in-
formed about methods of early diagnosis of tumours
of the breasts and cervix, the need for preventive diag-
nostics, and for education on the most frequent symp-
toms and risk factors. The number of women in medi-
cal society is systematically rising, which should be
connected with increasing knowledge among female
medical staff about the risks of cancer. Despite their
specialities as doctors, nurses, pharmacists, or para-
medics, each of them should have contact with cancer
patients. The chances are also high that they will have
contact with oncology in their private life [4-7].

Aim of the research

The aim of this study was to assess the knowledge
of female medical school students of different special-
ities regarding breast cancer and cervical cancer, and
to verify if their future medical professions influence
their attitude towards preventative health behaviour.
Moreover, a more detailed insight into the given an-
swers may help to identify if there is a difference be-
tween the levels of knowledge of students of different
faculties.

Material and methods

This study concluded 250 females aged from 19 to
28 years (SD = 3.16), students of Polish Medical Uni-
versities: in Bialystok, Gdansk, Lodz, and Warsaw.
The students’ state of knowledge was evaluated on the
basis of an original questionnaire written by the au-
thors, which was created for the purpose of this study.
The questionnaire was completed anonymously by
students willing to do so. The survey consisted of
26 questions (22 questions were closed and 4 were
open), with one of them being non obligatory. The
questions were divided into two sections. The first
one concerned scientific data on breast cancer and
cervical cancer, and the second one involved ques-
tions about personal experience in the discussed field.
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The percentage of given answers was considered the
primary source of data.

Our survey included students of medical facul-
ties such as: laboratory diagnostics (23 persons), nu-
trition (10), electroradiology (1), pharmacology (31),
physiotherapy (6), dental hygiene (1), medicine (127),
dentistry (6), nursing (15), midwifery (9), paramedic
science (11), and public health (8). The students rep-
resented different grades of studies, from I to III (bac-
calaureate study program), IV to V (complementary
master’s), and from I to V or VI (Figure 1).

Results

Taking into account the fact that the respondents
were medical students, there was a high chance that
the survey would show a high level of knowledge on
breast and cervical cancers. That was confirmed by
the obtained results. As many as 74.0% of students
participating in the study had contact with oncology
during their studies. Oncological prevention was dis-
cussed at a satisfactory level. However, it should be
noted that 85% of interviewed students will not at-
tend any other classes on this subject matter in the
course of their studies. The vast majority of respon-
dents considered social campaigns promoting wom-
en’s knowledge about cancer as definitely necessary
and certainly raising their consciousness about the
prevention methods. A high percentage of students
(86.8%) knew about the influence of BRCA1/BRCA2
gene mutation on the development of breast can-
cer, 79.6% of them chose the correct percentage risk
linked to the above-mentioned mutation, but 11.2% of
respondents pointed to a higher risk while 9.2% chose
a too low risk. The influence of HPV infection on the
development of cervical cancer was noted by 97.2% of
respondents. However, they pointed to different rates
of cases induced by HPV: 38.4% of students marked
30% of cases as directly linked to viral infection,
37.2% pointed to 50% of cases, and 24.4% of respon-
dents marked 70%.

Considering that actually 70% of cervical cancer
cases are caused by HPV-16 or HPV-18 infection [3],
additional efforts should be undertaken to provide
information on the severity of those infections and
their correlation with cancer. The most frequently
given disturbing symptom that would persuade
women to start diagnostics was a lump in the breast
(it was indicated by 249 of 250 respondents). The next
most disturbing signs were intermenstrual bleeding
and nipple discharge (ex aequo 229 respondents). Out
of 12 risk factors, 6 should actually push the patient
to perform diagnostic tests in order to eliminate the
above-mentioned neoplasms. Only 14 people gave the
correct combination of risk factors (Figure 2).

It should be noted that the respondents indicated
certain signs as disturbing, while they are not related
to an elevated risk of breast cancer or cervical cancer,
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The most commonly given disturbing symptoms requiring
a diagnostic consultation

42.8% Asymmetry nipple

4.0% Menstrual pain

50.0% Lower abdominal pain

30.0% Frequent menstruations

99.6% Lump in the breast

91.6% Intermenstrual bleeding

86.4% Ulcerated nipple

86.4% Breast enlargement before menstruation

14.0% Brief menstrual bleeding

25.6% Breast tenderness

74.4% Inverted nipple

91.6% Nipple discharge
Figure 2. The most frequently given disturbing symptoms
requiring a diagnostic consultation of suspected breast

cancer or cervical cancer

such as frequent menstrual bleeding (75 answers),
breast tenderness (64 answers), or brief menstrual
bleeding (35). The most frequently given risk factors of
cervical cancer were a high number of sexual partners
(193/250) and past viral infections (180/250). Other
frequent causes noted by respondents were: smoking
cigarettes (141/250), hormonal therapies (132/250),
immunosuppression (118/250), and polycystic ovary
syndrome (PCOS) (88/250). Only one student gave
the correct combination of risk factors (Figure 3).

The high number of respondents who indicated
PCOS as a significant risk factor of cervical cancer
should be noted, because the influence of the disease
on cervical cancer development has not been con-
firmed. However, there is a connection between PCOS
and ovarian cancer development, so a high number of
the answers followed from generalisation regarding
neoplasms of the genitals, which are very common
among women, and also among women working in
medical facilities. In cases of breast cancer, the most
significant role was associated with genetic factors
concerning mutations of genes BRCA1 and BRCA2
(219/250), and hereditary factors (223/250). Further-
more, age was frequently noted (163/250), as well as
hormonal contraception (145/250), using hormone
replacing therapy (141/250), and cigarette smoking
(134/250). Only three respondents chose the correct
combination of all given risk factors (Figure 4).

Cancer prevention is a very important issue. Most
of the respondents considered the frequency of one
Pap test per year as correct (67.6% — 169 individuals).
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The most commonly given risk factors of cervical cancer development

6.0% Infertility

21.2% No pregnancies

77.2% Numerous sexual partners
47.2% Immunosuppression
22.4% Numerous pregnancies and births
26.8% Improper diet

31.2% Low socio-economic status
56.4% Cigarette smoking

72.0% Past viral infections

52.8% Hormonal therapies

4.4% Rare menstruations

35.2% PCOS

Figure 3. The most commonly given risk factors of cervical
cancer
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The most commonly given risk factors of breast cancer development

58.0% Hormonal contraception
8.8% Infertility

87.6% Genetic factor

8.4% Numerous sexual partners
6.8% Large size of breast
56.4% HRT

5.6% Numerous pregnancies and births
40.0% Benign breast tumors
22.4% Improper diet

89.2% Hereditary factor

53.6% Cigarette smoking
65.2% Age

Figure 4. The most commonly given risk factors of breast
cancer

However, 31% considered a 3-year interval between
Pap tests as adequate, and 0.8% (two respondents)
marked “once a month”. It should be noted that 55.2%
admitted to never having undergone this examina-
tion. This suggests that in most cases the knowledge
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on time intervals between Pap tests is correct, yet ap-
plying this knowledge in everyday life is not so satis-
factory. Regarding the frequency of breast self-exam-
inations and the phase of the menstrual cycle during
which they should be performed, 85.2% of students
believed that the exams should be performed every
month, on the 6-9* day of the cycle. A total of 9.2% of
respondents considered as correct the answer suggest-
ing examination once every month, on the day of pre-
dicted ovulation. Two students (0.8%) suggested the
examination should be carried out every 6 months,
on the day of predicted ovulation, and another two
students considered “once a year” as a correct time in-
terval, on the day of predicted ovulation. One student
marked the answer “once a year” on the 6-9* day of
the cycle. A total of 86% of respondents performed
breast self-examination. However, 14% had never
done it before. It is crucial to realise that 17.6% did
not consider the time of examination in the cycle as
relevant for the result. The great majority of students
gave the correct, recommended frequency of self-ex-
amination, but a significant number of respondents
suggested a different clinical solution. Moreover, the
majority of the respondents considered breast self-ex-
amination and Pap test as essential in early cancer di-
agnostics (96.8%). An even higher number of respon-
dents (98.0%) considered that the above-mentioned
examination and ultrasonography of breasts or mam-
mography (depending on the patient’s age) should be
performed by each woman. Both in the case of a self-
palpated lump in one breast (95.6%) or observation of
cervical mucus abnormalities (95.4%), the vast major-
ity of respondents considered that an immediate visit
to the doctor’s surgery was necessary. Postponement
of the examination was suggested by 3.6% of stu-
dents, in order to observe any changes, i.e. whether
the symptom persisted or not; 0.8% suggested no re-
action due to proximity to breast lobules, imitating
a lump. A total of 1.2% of respondents relied on
a single abdominal pain or mucus change. Therefore,
it may be concluded that the necessity of a rapid di-
agnosis is dominant. Nevertheless, 26.0% of students
would not take any actions concerning cancer preven-
tion; 18.4% of them would still consider such actions
as necessary, while 7.6% did not consider any of them
necessary. In the course of the analysis of data derived
from the surveys after applying filters that selected ev-
ery correct answer concerning theoretical knowledge
on HPV and BRCA gene mutations, as well as neces-
sary preventive diagnostics, 79 persons were identi-
fied as showing adequate knowledge. Among them, 6
had never performed a breast self-exam, and as many
as 39 of them never had a Pap test. This proves a high
level of awareness concerning the causes and symp-
toms of breast cancer and cervical cancer, and the
necessity of preventive diagnosis. However, this does
not correlate with practical application of that knowl-
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edge. Eleven from among 250 respondents confirmed
a family history of breast cancer or cervical cancer; all
of them performed breast self-exams, but two of them
had never had a Pap test. One student did not apply
rules of cancer prevention, even though she believed
she should; also one of the respondents was carrying
out preventive diagnostic tests even though she con-
sidered them unnecessary.

Discussion

Taking into account the fact that the respondents,
being students of medical universities, took part in nu-
merous classes on health prevention, their knowledge
on that matter should be much better than among
women of approximately the same age but studying
at different faculties. According to the data from the
National Cancer Registry, students of medical univer-
sities show a much higher level of knowledge than
their peers from universities of different profiles. In
the study performed by Kalinowski and Wala (2014),
57% of students of the Medical University of Lublin
gave correct answers concerning HPV-related cervi-
cal cancer. In this study, the correct answer was given
by 97.2% of respondents [8]. Cichoniska et al. in their
study checked the knowledge of 50 randomly chosen
women of all ages, from Ostroleka voivodeship [9].
They obtained different data than us. In questions
concerning risk factors of breast cancer, hormonal
contraception was listed by 17% of women, smoking
cigarettes by 31%, and age by only 19% [9]. In ques-
tions concerning risk factors of cervical cancer, nu-
merous sexual partners were chosen by 58%, smok-
ing cigarettes by 20%, and past viral infections by
66%. In our study, in analogous questions on breast
cancer, the same answers were chosen by 58%, 53%,
and 65%, respectively [10]. In questions referring to
cervical cancer, the same risk factors were pointed out
by 77.2%, 65.4%, and 72%, respectively. This leads to
the conclusion of greater knowledge will be had by
future medical staff. In our study, 63.6% of students
considered their knowledge insufficient in the field of
breast cancer and cervical cancer prevention. Ulman-
Wtodarz et al. evaluated the awareness among patients
of gynaecological outpatient clinics about cervical
cancer prevention [11]. Despite them being under con-
stant control of their gynaecologist, 21% of them had
never had cytology. Sixteen percent correctly pointed
out lower abdominal pain as a symptom of developed
disease, and 49% pointed out that HPV is responsible
for cervical cancer development. In comparison with
our study, the same answers were given by 44.8%,
50%, and 72%, respectively. Kalinowski et al. showed
differences between knowledge among the students
of the Faculty of Nursing and Health Sciences of the
Medical University of Lublin and the working women
of the region of Lublin [12] about breast cancer and
its risk factors. Students showed high accuracy with
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pointing out contraceptive pills (82.4%), hormonal
replacement therapy (68.9%), and genetic factors
(94.5%) as risk factors of breast cancer, which was less
precise than in our study (58.0%, 56.5%, and 87.6%,
respectively). Gerstenkorn et al. conducted a study to
find out if economically active nurses from the Lodz
region sufficiently connected tobacco smoking with
higher risk of cervical cancer [13]. Out of 107 women,
59% of respondents correctly indentified this risk
factor, which is more than in our study (56%). Thus,
we may conclude that cigarette smoking was slightly
more associated with this cancer development.

Although the students of medical universities
clearly showed higher awareness of the most impor-
tant risk factors and symptoms of cancer, they fre-
quently presumed the significance of symptoms not
proven by any scientific data. A prominent example is
the alleged influence of PCOS on cervical cancer de-
velopment. More than 35% of respondents considered
this disease as predisposing to the above-mentioned
type of cancer, although this is not confirmed by any
scientific data. Moreover, it should be underscored
how underestimated is the influence of improper diet
on both breast cancer and cervical cancer.

Irrespective of the respondents’ level of knowl-
edge, it is crucial to intensify activities aimed at rais-
ing women’s awareness and knowledge about breast
cancer and cervical cancer prevention and symptoms
(those very and less characteristic), which when prop-
erly diagnosed, can influence the effect of treatment.

It is important to emphasise that this kind of re-
search is needed to evaluate cancer awareness. Al-
though it is common to assess women’s knowledge,
a questionnaire verifying education among young
women, especially medical students, is rare or the
results remain unpublished. Thus, the continuity of
this study should be preserved and performed on
larger numbers of students, both for realising gaps in
knowledge and verifying if that knowledge is up-to-
date.

We analysed 250 female medical school students.
This represents approximately 0.004% of medical stu-
dents in Poland, taking into account the total number
of medical students in Poland. This low number re-
sults from the voluntary character of the performed
questionnaire and the lack of global access of this in-
quiry. Another questionnaire with larger number of
participants should be performed, in order to increase
the representativeness of this study.

Conclusions

The results of the current study indicate that the
knowledge of students of medical universities about
breast cancer and cervical cancer is satisfactory, and
significantly better than among their peers from dif-
ferent universities, although in many students it re-
quires improvement. Highly developed theoretical
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knowledge in the field of cancer prevention does not
always correlate with its practical application in pri-
vate life. Despite students’ knowledge on HPV influ-
ence on cervical cancer development, the vast major-
ity understated the percentage of cases of this type of
cancer resulting from a past infection with the above-
mentioned virus. Informative actions should be rein-
forced. As regards proper measures taken in case of
the presence of disturbing symptoms, the majority of
students considered the implementation of diagnos-
tic procedures necessary as quickly as possible, which
confirms a high level of their health consciousness,
which is connected with a higher long-term survival
rate in cases of early-diagnosed cancer. A study in-
volving larger numbers of participants should be per-
formed in order to increase the representativeness.
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