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Abstract

Introduction: Breast cancer is the most common malignancy among women
in Poland, yet participation in the national mammography screening pro-
gramme remains low (approximately 30%). Medical trainees play a crucial
role in promoting prevention, but their preparation in this area is insuffi-
ciently explored.

Material and methods: A cross-sectional online survey was conducted
among students from 10 Polish medical universities and doctors-in-train-
ing (from November 2024 to February 2025). The questionnaire assessed
knowledge of screening guidelines, exposure to curricular training, and
self-reported competence in clinical breast examination (CBE). Descriptive
statistics and y? tests were used to analyse associations between categor-
ical variables.

Results: A total of 1,245 participants were included. Nearly half (48.7%)
had never been taught CBE, and only 4% had practised with patients. While
most respondents recognised mammography as an effective screening tool
(96.4%), only 24.1% correctly identified both the screening interval and eligi-
ble age group. Attendance at curricular classes was significantly associated
with better knowledge, higher confidence in performing CBE independently
(p < 0.001), and greater comfort discussing breast self-examination with
patients (85% vs. 76%, p < 0.001).
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Conclusions: This nationwide study highlights major gaps in breast cancer prevention education among
Polish medical trainees. Although general awareness of mammography is high, understanding of programme
details and practical CBE skills remains limited. Structured, competency-based curricula incorporating
hands-on and simulation-based training are needed to strengthen preventive oncology education and sup-
port efforts to increase screening participation in Poland.
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Introduction

Breast cancer is the most common malignancy
among women worldwide and one of the leading
causes of cancer-related mortality [1]. In Poland,
it is the most frequently diagnosed cancer and
the second leading cause of cancer death among
women [2]. The incidence continues to increase
[3], which has been associated with lifestyle
and environmental factors. Germline mutations
account for approximately 5-10% of all breast
cancer cases [4]. Despite therapeutic advances,
prognosis is largely determined by early detec-
tion. This underscores the importance of both
public and professional awareness of screening
guidelines.

Population-based mammography screening
has been proven to reduce breast cancer mortal-
ity [3, 5]. In Poland, the population-based nation-
al screening programme provides free-of-charge
mammography every two years for women aged
45-74. However, participation remains far below
the level required for effective prevention. Accord-
ing to the report of the National Health Fund, as
of November 1, 2025, only about 33% of eligible
women participated in the national breast cancer
screening programme [6]. In comparison, partici-
pation rates in organised mammography screen-
ing programmes are considerably higher in many
Western European countries. For example, uptake
exceeds 70% in the Netherlands and Denmark,
and over 80% in Sweden and Finland, according
to Eurostat and national reports [7, 8].

Healthcare professionals are crucial in promot-
ing screening and providing accurate information
to patients. This responsibility extends to medical
students and trainees, who should acquire suf-
ficient knowledge and practical competence in
breast cancer prevention and clinical breast exam-
ination (CBE) during their education. However, the
extent and quality of teaching vary across curric-
ula, and previous studies in other countries have
shown significant gaps in knowledge, skills, and
self-confidence among medical students [9, 10].

The present study aimed to evaluate knowl-
edge of the national breast cancer screening
programme, exposure to curricular teaching on
breast cancer prevention, and self-reported com-
petence in CBE among medical students from ten
Polish universities. We further analysed whether

participation in curricular classes was associated
with objective knowledge, perceived competence,
and comfort in discussing breast self-examination
with patients.

Material and methods
Study design

We conducted a cross-sectional online survey
targeting students at 10 medical universities in
Poland and doctors-in-training between Novem-
ber 2024 and February 2025. The online ques-
tionnaire was created using Microsoft Forms and
distributed via social media platforms and univer-
sity mailing lists. Participation was voluntary and
anonymous. Each participant could complete the
survey only once, as the system prevented multi-
ple submissions from the same account.

Questionnaire development and structure

The study used an original questionnaire de-
veloped in Polish to assess knowledge, education,
and attitudes related to breast cancer prevention
among medical students. The tool consisted of four
thematic sections with a total of 13 closed-ended
questions (single- and multiple-choice). Section 1
collected demographic and academic information,
including the field and year of study as well as the
university. Section 2 assessed knowledge of the
national breast cancer prevention programme in
Poland (as of 2024). Section 3 explored practical
training and self-assessed competence in per-
forming clinical breast examination (CBE), while
Section 4 addressed perceived barriers and com-
fort in communicating with patients about breast
self-examination.

The questionnaire aimed to capture both ob-
jective knowledge and subjective attitudes toward
preventive oncology education. The full version of
the questionnaire (originally in Polish, translated
into English for publication) is provided in Supple-
mentary Material. However, no formal psychomet-
ric validation (e.g., reliability or construct validity
assessment) was performed.

A convenience sampling strategy was used. The
survey was distributed via student organisations,
university mailing lists, and social media groups,
which may have favoured students with a pre-ex-
isting interest in oncology or preventive medicine.
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The questionnaire was developed by a team of
medical students. Content validity was ensured
through expert review, and the tool was piloted
among 12 students to assess clarity and compre-
hensibility. Microsoft Forms’ settings prevented
duplicate submissions by restricting each partic-
ipant to one response per account.

Statistical analysis

All collected data were subjected to descriptive
statistics (absolute numbers and percentages).
Associations between categorical variables (e.g.,
attendance at curricular classes vs. knowledge
of screening programme guidelines, self-reported
competence, and comfort in communication) were
analysed using Pearson’s y? test. For two-by-two
comparisons, p-values were calculated with one
degree of freedom, and Cramer’s V was reported
as a measure of effect size. For larger contingency
tables (e.g., three-level self-assessed competence
or comfort categories), %2 tests with appropriate
degrees of freedom were applied, and Cramer’s V
was used for effect size estimation.

A p-value < 0.05 was considered statistically
significant. Statistical analyses were performed
using Microsoft Excel with built-in formulas
(COUNTIFS, CHISQ.DIST.RT) and cross-validated
with Python (pandas, scipy) for consistency.

Results
Study population

A total of 1,245 students from 10 Polish med-
ical universities participated in the survey, with
the characteristics of the study population sum-
marized in Tables | and II. The largest group com-
prised medical students (804; 64.6%), followed
by nursing students (130, 10.4%), with midwife-
ry and physiotherapy representing the next most
common fields. Most respondents were in the
middle years of study — predominantly the third
year (23%) and fourth year (19%).

Training in clinical breast examination
(CBE) and self-reported competence

Nearly half of the students (606, 48.7%) report-
ed that they had never been taught CBE during
their studies. Among those who had received CBE
training, most attended theoretical courses only
(447, 36%), while 123 (10%) had practical classes
with models and 50 (4%) students were exposed
to CBE with patients in a clinical setting (Figure 1).
The most common courses during which students
learned CBE included oncology (122, 9.8%), gy-
naecology and obstetrics (102, 8.2%), internal
medicine (80, 6.4%), introduction to clinical cours-
es (43, 3.5%), and family medicine (21, 1.7%).

Table I. Distribution of participants by field of study

Field of study N %

Medicine 804 64.58
Nursing 130 10.44
Physiotherapy 54 4.34
Midwifery 51 4.10
Medical analytics 38 3.05
Dentistry 27 2.17
Pharmacy 26 2.09
Dietetics 19 1.53
Electroradiology 17 1.37
Biotechnology 15 1.20
Paramedics 8 0.64
Cosmetology 8 0.64
Public health 7 0.56
Other 40 3.21

Table Il. Distribution of participants by year of
study

Year of study N %

| 201 16.14
11 222 17.83
111 290 23.29
I\ 238 19.12
\ 206 16.55
\ 66 5.30
Intern doctor 21 1.69

447, 36%
606, 49%

19, 1%

I Practical classes with real patients
M Other

M Didn’t have dedicated classes

Theoretical lectures
M Practical classes with models

Figure 1. Self-reported attendance at CBE training
sessions among participants

Self-reported competence in CBE was limited: 490
(39.4%) reported being unable to perform the ex-
amination, 417 (33.5%) could perform it under su-
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A

W 45-74 years old
™ 50-65 years old

8 40-80 years old
55-70 years old

B

406, 32%

B Every year
W Every 3 years

W Every 2 years
I don’t know

Figure 2. Knowledge about breast cancer screening program in Poland: A — recommended age range; B — recom-

mended screening interval

pervision, and 338 (27.2%) reported full indepen-
dence. Despite this, 1,013 (81.4%) students felt
comfortable discussing breast self-examination
with patients, while 191 (15.3%) did not.

Knowledge of the national breast cancer
screening programme

Of the 1,245 surveyed students, 706 (56.7%)
reported having attended classes on breast can-
cer prevention during their curricula, while 539
(43.3%) had not. The majority of respondents
(57%, 705) reported knowing about the pro-
gramme only at a basic level, 23% (285) admitted
having no knowledge of it, and 20% (247) stat-
ed they were able to provide patients with com-
plete information and referrals for mammography.
When asked specifically about their knowledge of
the screening guidelines, students demonstrated
incomplete understanding. Almost all participants
(96.4%, n = 1,200) correctly identified mammog-
raphy as an effective screening method. However,
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Figure 3. Knowledge of breast cancer screening by
attendance at breast cancer prevention classes

only 593 (47.6%) correctly recognized the rec-
ommended two-year screening interval, and 522
(41.9%) identified the correct eligible age group
(Figure 2). Importantly, when combining both key
elements of the programme — interval and age —
only 300 students (24.1%) answered both correct-
ly, whereas 945 (75.9%) did not.

Attendance at curricular classes on breast can-
cer prevention was associated with greater knowl-
edge of the screening guidelines. Among medical
students, 456 out of 804 (56.7%) reported hav-
ing classes on breast cancer prevention, with the
majority (341, 74.8%) attending them during the
preclinical years (years I-lll, corresponding to the
preclinical stage of medical education in Poland).
Among students of other health-related disci-
plines, a similar proportion declared participation
in such classes. The organization and timing of
these classes varied between universities, with
classes most commonly included within oncology,
gynaecology, or internal medicine courses. Stu-
dents who had such classes more frequently iden-
tified the correct interval, the eligible age group,
and both elements combined (all p < 0.001),
whereas no difference was observed for knowl-
edge about the effectiveness of mammography
(p = 0.76) (Figure 3).

Interactions between training, knowledge,
and student perceptions

Practical training influenced perceived com-
petence. Students who attended classes report-
ed significantly greater ability to perform breast
examination independently (p < 0.001) and more
often felt comfortable discussing breast self-ex-
amination with patients (p < 0.001).
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Objective knowledge correlated with subjec-
tive perceptions. Students who correctly answered
questions about the screening interval and eligi-
ble age group more often rated the quality of uni-
versity education higher (all p < 0.001). Similarly,
self-assessed competence in CBE was associated
with greater comfort in patient communication
(p < 0.001) and with higher evaluation of the qual-
ity of education received in breast cancer preven-
tion and clinical breast examination (p < 0.001).
Moreover, students who rated the quality of their
CBE-related and preventive oncology education
more positively also reported greater comfort in
discussing breast health with patients (p < 0.001).

Discussion

This nationwide study demonstrates signifi-
cant deficiencies in breast cancer prevention ed-
ucation among Polish medical trainees. Although
most respondents correctly identified mammogra-
phy as an effective screening tool, detailed knowl-
edge of the national programme — particularly
the recommended screening interval and eligible
age range — remained limited. Only one in four
participants provided fully correct answers. This
suggests a gap between general awareness and
the guideline-based competence required for ef-
fective patient counselling.

Although the study included students from 10
medical universities, the sample was dominated
by medical students and respondents from the
middle years of training. Therefore, the findings
should be interpreted as reflecting important ed-
ucational trends rather than fully representative
estimates for all health profession students in Po-
land. Our findings are consistent with earlier stud-
ies showing that students commonly recognise
the importance of breast cancer screening but lack
precise knowledge of national recommendations
[10-12]. Similar observations were reported in
a recent Hungarian analysis, where students were
familiar with breast cancer symptoms yet demon-
strated insufficient understanding of screening
protocols [11]. Cross-country comparisons also
confirm that deficits in preventive oncology edu-
cation are widespread and reflect systemic issues
within medical curricula [12, 13].

A further important observation was the dis-
crepancy between communication confidence
and technical competence. While the majority of
respondents felt comfortable discussing breast
self-examination, fewer than 30% reported confi-
dence in performing CBE independently. Such dis-
crepancies have been noted in previous research
[14-16]. Evidence supports that practical expo-
sure — through simulation models, standardized
patients (trained actors simulating clinical cases),
or hybrid formats — substantially improves both

technical and communication skills [15-19]. Inte-
grating psychosocial and empathy-focused com-
ponents into training may additionally enhance
preparedness in patient interactions [20]. Peer-as-
sisted learning and simulation-based approaches
used in other clinical domains have also been
shown to improve skill retention and performance
[21, 22].

These results should be interpreted in the
context of the persistently low participation in
Poland’s mammography screening programme,
which remains at approximately 30% - signifi-
cantly below the > 70% threshold recommended
by European guidelines for population-level mor-
tality reduction [6, 23]. In contrast, participation
consistently exceeds 70-80% in several Western
European countries. Limited emphasis on cancer
prevention — particularly secondary prevention,
including early detection and screening — during
secondary and university education may weaken
both public engagement and professional compe-
tence. Digital and mobile health tools, which have
shown promise in supporting early detection be-
haviours, could serve as an additional component
of preventive education [24].

Given that breast cancer remains the most
common malignancy among women and a major
cause of cancer-related death [2], strengthening
preventive competencies among healthcare pro-
fessionals is essential. Previous European studies
have demonstrated that primary care physicians
and nurses significantly influence women’s deci-
sions to undergo mammography [25, 26]. Ensur-
ing that medical students, nursing students and
allied health trainees receive adequate training in
breast cancer prevention may therefore contribute
to improved screening uptake.

Importantly, the gaps identified in our study are
consistent with evidence from other preventive do-
mains. A recent nationwide assessment revealed
low awareness of the European Code Against Can-
cer among Polish students, further indicating that
deficits in prevention-related knowledge extend
beyond breast cancer [27-29]. This highlights the
need for comprehensive, system-level reform of
preventive oncology education.

This study has several limitations. First, the
cross-sectional design limits causal interpretation
of the observed associations. Second, the use of
self-reported measures may lead to overestima-
tion of skills and confidence, as no objective as-
sessment of clinical breast examination perfor-
mance was conducted.

An important limitation is the use of conve-
nience sampling, which may introduce selection
bias and limit the generalizability of the findings.
Students with a greater interest in oncology or
prevention may have been more likely to partic-
ipate, potentially leading to overestimation of
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knowledge and engagement compared to the
broader student population.

Additionally, sex-specific analyses were not per-
formed, although sex may influence knowledge, at-
titudes, and engagement in breast cancer preven-
tion. This should be considered in future research.

Moreover, the study did not allow for detailed
analysis of institutional-level differences in curric-
ula across universities, which may influence both
knowledge and practical training. Finally, long-
term knowledge retention and real-world clinical
performance were not assessed.

Therefore, the results should be interpreted
with caution and considered indicative of broader
educational trends rather than fully representative
of all medical students in Poland. Future longitu-
dinal and interventional studies are warranted to
evaluate whether targeted educational interven-
tions lead to sustained improvements in compe-
tence and screening participation.

In conclusion, our findings reveal persistent
deficiencies in breast cancer screening education
among Polish medical students, particularly in the
application of guideline-based knowledge and
practical examination skills. While general aware-
ness is high, the ability to translate knowledge
into clinical practice remains limited.

These findings highlight the need for targeted
and structured educational interventions. Early
integration of cancer prevention and screening
into medical curricula, followed by reinforcement
during clinical training, may help address these
gaps. In particular, expanding practical training
in clinical breast examination through simula-
tion-based learning, standardized patients, and
supervised clinical encounters appears essential.

Introducing simulation-based modules at the
preclinical stage — alongside core clinical skills
training such as cardiopulmonary resuscitation
(CPR) — may provide a strong foundation for lat-
er clinical practice, helping to bridge the gap be-
tween theoretical knowledge and practical com-
petence. In addition, preventive oncology should
be more explicitly integrated into key clinical dis-
ciplines, including internal medicine, gynaecology,
and family medicine.

Consideration should also be given to imple-
menting mandatory competency-based training
modules, including assessment of practical skills
before graduation or during postgraduate intern-
ship, to ensure a minimum standard of prepared-
ness among future healthcare professionals.

This approach is supported by evidence sug-
gesting that simulation-based education improves
skill retention, confidence, and readiness for clin-
ical practice [30]. However, given the cross-sec-
tional design of the present study, these findings
should be interpreted as associations rather than
causal relationships.

Further longitudinal and interventional studies
are needed to determine whether enhanced ed-
ucational strategies may translate into improved
clinical competence and, potentially, contribute to
increased participation in screening programmes
and better cancer outcomes.
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