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Abstract

Aim: This study aimed to investigate the medical students' level of knowledge about breast cancer and review
their attitudes toward breast self-examination (BSE).

Material and Methods: The study was performed with students studying at Kocaeli University Faculty of Medicine
between January and March 2024. The study population consisted of all registered medical faculty students
of that time. The questionnaire form was developed upon literature review and the final version included 31
multiple choice and direct text response items and was completed by 1st-6th grade students.

Results: 443 participants who responded to the entire questionnaire, were involved in the study. There were
71 Grade 1 (16%), 72 Grade 2 (16.3%), 79 Grade 3 (17.8%), 75 Grade 4 (16.9%), 78 Grade 5 (176%), and 68 Grade 6
(15.3%) students in the study. The rate of those who responded that they were informed about breast cancer
was 86.7% (n = 384). The rate of correct answers to the items measuring the level of knowledge was higher
among the participants, who responded that they had knowledge than the others. (p < 0.001) The rate of
being knowledgeable grew with each year of education during the first three years. (p < 0.001) The sources of
information were medical documents 544% (n = 241), healthcare professionals 21.2% (n = 94), social environment
16% (n = 71), and visual media 84% (n = 37). The usage of medical documents increased with each year of
education, reaching its highest in the 6th year with a rate of 77.9%. (p < 0.001) The rate of correct answers to the
items, which measured the level of knowledge increased by the years in education, especially during the first
3 years. (p < 0.001) Again, the rate of correct answers to these items was higher in those, who used medical
documents as a source. (p < 0.001)

Discussion: As a result of the study, it was concluded that breast cancer awareness, level of knowledge, and
the rate of those practicing BSE elevated with the number of years in education. Nevertheless, the level of
knowledge and awareness about breast cancer should be higher in medical schools, which provide medical
education to prospective doctors, who will constitute the basis of health care.
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Introduction

Breast cancer is the predominant cancer found in women across the
world, affecting more than 2 million women each year. Among women
in the United States, breast cancer is the most prevalent non-skin
cancer and the second leading cause of cancer mortality [1]. In Turkey,
breast cancer was reported to be the cause of approximately 4.300
women's deaths in 2019. One out of every four women diagnosed with
cancer, with a gradually decreasing age of onset, experiences breast
cancer. [2] Follow-up and treatment are very important due to its high
prevalence and the fact that it is associated with serious morbidity
and mortality. Especially thanks to screening methods, the number of
early-diagnosed patients is increasing. Consequently, providing correct
information and education about breast cancer is crucial for society to
adapt to the screening methods. It is very important that healthcare
professionals, especially the doctors, with whom saciety directly deals
in terms of healthcare, receive the most accurate education and have
the most accurate information about breast cancer. This study aimed
to raise breast cancer awareness among medical students while
evaluating the differences across grades by comparing the students'
knowledge and attitudes based on their educational years.

Material and Methods

This survey was performed with the Kocaeli University Faculty of
Medicine students between January and March 2024. Prior to the
study's commencement, approval from the local ethics committee
was granted. The population of the study consisted of Grade 1to 6
students (n = 460) studying at Kocaeli University Faculty of Medicine.
Participants joined the study voluntarily and were not compensated. All
participants gave their informed consent. Students, who did not want
to participate and were not in attendance in the classroom at that
time, were not included in the study. A questionnaire consisting of 30
items with multiple choice and direct text answers was developed by
two general surgeons in light of the recent literature. The first 5 items
asked about the characteristics of the participants, including age,
class, and marital status. The remaining 25 items were directly aimed
at measuring breast cancer awareness and knowledge. The questions
are as follows:

1. Do you know anything about breast cancer? (Yes/No/I don't know)
(Y/N/DN)

2. Breast cancer is the most common cancer in women. (True/False/|
don't know) (T/F/DN)

3. Breast cancer is a disease that anly affects women. (T/F/DN)

4. Breast cancer is a cancer that can be seen under the age of 40.
(T/F/DN])

5. Breast cancer is a cancer that can often be genetically inherited.
(T/F/DN)

6. Not having children has an impact on breast cancer development.
(T/F/DN)

7.Age at first childbirth over 30 years has an impact on the development
of breast cancer. (T/F/DN)

8. Breast cancer is a cancer with high mortality. (T/F/DN)

9. A lump in the breast or armpit may be a sign of breast cancer. (T/F/
DN)

10. Bleeding or discharge from the nipple may be a sign of breast
cancer. (T/F/DN)

1. Breast shrinkage may be a sign of breast cancer. (T/F/DN)

12. Rash on and around the nipple may be a sign of breast cancer. (T/F/
DN)

13. Change in breast size may be a sign of breast cancer. (T/F/DN)

14. Change in breast shape may be a sign of breast cancer. (T/F/DN)
15. Family history of breast cancer increases breast cancer risk. (T/F/
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DN)

16. Smoking increases the risk of breast cancer. (T/F/DN)

17. A body mass index greater than 25 (obesity) increases the risk of
breast cancer. (T/F/DN)

18. Early menstruation increases breast cancer risk. (T/F/DN)

19. Age at first pregnancy >30 years increases breast cancer risk. (T/F/
DN]

20. Late menopausal age increases breast cancer risk. (T/F/DN)

21. Advanced age increases breast cancer risk. (T/F/DN)

22. Do you know how to do a breast self-examination? (Y/N/DN)

23. Do you perform breast self-examination? (Y/N/DN)

24. Do you think a doctor should be consulted when you notice a
difference in breast self-examination? (Y/N/DN)

25. Hormone therapy has a place in breast cancer treatment. (T/F/DN)
26. Chemotherapy and radiotherapy can be applied before or after
surgery in breast cancer treatment. (T/F/DN)

27. Axillary lymph node involvement in breast cancer is considered
advanced stage and cannot be treated. (T/F/DN)

28. Patients who undergo surgical treatment for breast cancer do not
need chemotherapy, radiotherapy, or hormone therapy. (T/F/DN)

29. After surgical treatment of breast cancer, there is a risk of
recurrence in the same or opposite breast. (T/F/DN)

30. The only surgical treatment for breast cancer is mastectomy
(removal of the entire breast). (T/F/DN)

The questionnaire form was physically distributed to Grade 1-6 students
in the classroom environment. Those, who gave incomplete responses
to the survey items were excluded from the study.

For the analysis, The Statistical Package for the Social Sciences (SPSS),
Version 22.0 [SPSS Inc., Chicago, IL, USA] was utilized. The relationship
or differences between groups by categorical variables were analyzed
using Chi-squared and Fisher Extract tests. A p-value of < 0.05 was
considered statistically significant.

Ethical Approval

This study was approved by the Kocaeli University Non-Interventional
Clinical Research Ethics Committee (Date: 2024-04-25, No: KU
GOKAEK-2024/07.27)

Results

A total of 460 students participated in the study, including 74 Grade 1,
75 Grade 2, 82 Grade 3, 78 Grade 4, 81 Grade 5, and 70 Grade 6 students.
Seventeen participants with incomplete responses to the questionnaire
were excluded from the study. The study was completed with a total
of 443 students. 401 (90.5%) of the participants were aged between
17-24 years and 42 (9.5%) between 25-35 years. Of the participants,
438 (98.9%) were single and 5 (11%) were married. In the end, the
participants distribution included 71 Grade 1 (16%), 72 Grade 2 (16.3%),
79 Grade 3 (17.8%), 75 Grade 4 (16.9%), 78 Grade 5 (176%), and 68 Grade 6
(15.3%) students.

Not a single participant had a history of breast cancer diagnosis. The
percentage of participants who had relatives or persons from their
social environment diagnosed with breast cancer was 37% (n = 164).
The number of participants who responded affirmatively that they
were informed about breast cancer was 86.7% (n = 384). Sources
of information were medical documents 544% (n = 241), healthcare
professionals 21.2% (n = 94), social environment 16% (n = 71), and visual
media 84% (n = 37). Details on the general distribution of the answers
to the items are given in Table 1.

The answers to the items as categorized by years in education are given
in detail in Table 2. The participants, who responded that they were
informed about breast cancer were the lowest at year 1 with 60.6%,
and the highest at year 3 with 975%. In the first three years, the rate of
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being knowledgeable increased significantly by years in education (p
< 0.001). While the use of visual media as a source of information was
the highest in year 1 with 26.8%, this rate gradually decreased in the
following years. The use of medical documents increased with years
of education and reached its highest in year 6 with 77.9%. (p < 0.001)
The number of participants, who chose healthcare professionals as
their source of information, was lowest in year 1. (p < 0.001) The rate
of affirmative and/or correct responses to the items below grew with
each year of education, especially during the first 3 years (p < 0.001):
"Breast cancer is the most prevalent cancer in women," “Only women
are affected by breast cancer,” "Not having children has a role in the
onset of breast cancer," “The age of first childbirth over 30 has an effect
on the development of breast cancer.’, “Breast cancer is associated
with high mortality.", “Is a lump in the armpit and breast a sign of breast
cancer?’, 'Is bleeding or discharge from the nipple a sign of breast
cancer?’, 'Is shrinkage in the breast a sign of breast cancer?", ‘Is a
rash on and around the nipple a sign of breast cancer?", ‘Is a change
in breast size a sign of breast cancer? " Is a change in breast shape
a sign of breast cancer?", "Breast cancer risk is increased by a family
history of the disease.", and "Do you perform breast self-examination?".
The answers of the participants who responded they were and were

Table 1. General Distribution of Responses to the Questions

Answers

Question Number

True/Yes False/No 1 don't know
1 384 (% 867) 59 (%13.3)
2 405 (% 914) 38 (%8.6)
3 91(%205) 352 (%79.5)
4 378 (% 85.3) 85 (% 14.7)
5 382 (% 86.2) 61(%13.8)
6 260 (% 587) 183 (% 413)
7 232 (% 524) 44 (%9.9) 167 (% 377)
8 170 (% 384) 273 (% 61.6)
9 442 (% 99.8) 1(%02)
10 433 (% 977) 10 (% 2.3)
1 436 (% 984) 7(%186)
12 409 (% 92.3) 34 (%77)
13 428 (% 96.6) 15 (% 34)
14 309 (% 69.8) 35(%79) 99 (%22.3)
15 424 (% 95.7) 8(%18) (% 25)
16 343 (% 774) 25 (%56) 75 (%16.9)
7 263 (% 594) 50 (%113) 130 (% 29.3)
18 272 (% 614) 40(%9) 131 (% 29.6)
19 281(% 634) 45(%102) 117 (% 264)
20 241 (% 544) 70 (%15.8) 132 (% 29.8)
2 367 (% 82.8) 30 (% 6.8) 46 (%104)
2 281 (% 634) 162 (% 36.6)
23 251 (%56.7) 192 (% 43.3)
% 440 (% 99.3) 3(%07)
2 289 (% 65.2) 19 (%43) 135 (% 30.5)
26 330 (% 74.5) 3(%07) 110 (%24.8)
21 32 (%72) 299 (%675) 112 (%25.3)
28 30 (%6.8) 331 (%747) 82 (%18.5)
29 371(%83.7) 21(%47) 51 (%15)
30 19 (% 4.3) 350 (%79) 74 (%16.7)
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not knowledgeable are given in detail in Table 3. The rate of affirmative
and/or correct responses to the items below was significantly higher
among the participants, who reported that they were knowledgeable
(p < 0.001): “Breast cancer is the most prevalent cancer in women.”,
‘Breast cancer is only seen in women.", “Not having children has an
effect on the development of breast cancer.’, “The age of first childbirth
over 30 has a role in the onset of breast cancer.”, "Breast cancer is
associated with high mortality.", “Is a change in breast shape a sign
of breast cancer?’, "A familial history of breast cancer increases the
risk of breast cancer.’, "Do you perform breast self-examination, do
you know how to do it?", “Does early menstruation increase the risk of
breast cancer?’, “Does age at first pregnancy >30 years increase the
risk of breast cancer?", “Does late menopausal age increase the risk of
breast cancer?’, ‘Is there a risk of recurrence in the same or opposite
breast after surgical treatment of breast cancer?’, “Can chemotherapy
and radiotherapy be applied before or after surgery in breast cancer
treatment?’, and “Chemotherapy, radiotherapy or hormone therapy are
unnecessary for patients who undergo surgical treatment for breast
cancer."

An overview of the participants' responses by the sources from
which they obtained information is given in detail in Table 4. The rate
of affirmative and/or correct responses to the below items was
significantly higher in those, who used medical documents as a source
(p < 0.001): “Breast cancer is the most prevalent cancer in women”,
“Breast cancer is only seen in women’, “Not having children has an
effect on the development of breast cancer”, "The age of first childbirth
over 30 has an effect on the development of breast cancer”, “Is a change
in breast shape a sign of breast cancer?’, "A familial history of breast
cancer increases the risk of breast cancer”, "Does smoking and alcohol
consumption increase the risk of breast cancer?’, “Does an elevated
body mass index (greater than 25) raise the risk of breast cancer?’,
‘Do you perform breast self-examination?’, “Does early menstruation
increase the risk of breast cancer?’, "Does age at first pregnancy >30
years increase the risk of breast cancer?", “Does late menopausal age
increase the risk of breast cancer?’, "Does advanced age increase the
risk of breast cancer?", ‘Is there a risk of recurrence in the same or
opposite breast after surgical treatment of breast cancer?’, and “Can
chemaotherapy and radiotherapy be applied before or after surgery in
the treatment of breast cancer?".

The rate of affirmative and/or correct responses to the below items
was significantly higher in those, who received information from
healthcare professionals (p < 0.001): “Breast cancer is cancer that can
often be genetically transmitted", "Do you know how to perform breast
self-examination?’, and "Patients, who undergo surgical treatment for
breast cancer do not need chemotherapy, radiotherapy or hormone
therapy treatments’.

The rate of affirmative and/or correct responses to the below items
was significantly higher in those, who used visual media as a source of
information (p < 0.001): "Breast cancer is a cancer with high mortality’
and "Can a change in breast size be a sign of breast cancer?".

Discussion

Breast cancer is the predominant cancer found in women. The most
important instrument in developing protective behaviors against
such a common cancer is to raise awareness by increasing people's
knowledge about breast cancer. Awareness and education about
breast cancer is crucial for early diagnosis. Accordingly, it can be
ensured that both breast self-examination (BSE) as recommended by
the World Health Organization is widely adopted and participation in
screening programs is increased. (http://apps.who.int/iris/bitstream/
handle/10665/254500/9789241511940)  Without a doubt, the main
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Table 2. Distribution of Responses to the Questions According to Classes
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Distribution of Responses by Grade

Questions P Value
Class 1 Class 2 Class 3 Grade 4 Grade 5 Grade 6

Those who said Y/T to question 1 43 (%60.6) 54 (%75) 77 (%975) 73 (%4973) 72 (492.3) 65 (%495.6) <0.001
Visual media users 19 (%26.8) 1 (%15.3) 0 0 5 (%64) 2 (%29) <0.001
Medical documents users 9 (%12.7) 19 (%264) 50 (%63.3) 58 (%773) 52 (%66.7) 53 (%779) <0.001
Health workers users 1 (%15.5) 17 (%423.6) 21(%26.6) 14 (%18.7) 19 (%244) 12 (%176) <0.001
Those who said Y/T to question 2 61(%85.9) 66 (%91.7) 79 (% 100) 67 (%89.3) 67 (%85.9) 65 (%95.6) 0.01
Those who said N/F to question 3 42 (%59.2) 59 (% 81.9) T4 (% 93.7) 63 (%84) 54 (% 69.2) 60 (%88.2) <0.001
Those who said Y/T to question 4 56 (%78.9) 46 (% 63.9) 66 (% 83.5) (% 947) 76 (%4974) 63 (% 92.6) <0.001
Those who said Y/T to question 5 49 (% 69) 63 (%875) 69 (%87.3) 72 (%96) 67 (%85.9) 62 (% 91.2) <0.001
Those who said Y/T to question 6 19 (% 26.8) 34 (% 472) 41 (%519) 48 (% 64) 67 (% 85.9) 51 (%75 <0.001
Those who said Y/T to question 7 9 (%12.7) 1 (%15.3) 32 (%40.5) 59 (%78.7) 67 (%85.9) 54 (%794) <0.001
Those who said N/F to question 8 38 (%453.5) 4 (%56.9) 64 (%81) 4 (%54.7) 49 (%62.8) 40 (%458.8) 0.004
Those who said Y/T to question 9 44 (%62) 62 (%861) 70 (%88.6) 60 (%80) 20 (%25.6) 55 (%80.9) <0.001
Those who said Y/T to question 10 45 (%634) 62 (%861) 75 (%94.9) 48 (%64) 20 (%25.6) 46 (%676) <0.001
Those who said Y/T to question 11 42 (%459.2) 45 (%462.5) 59 (%74.7) 42 (%56) 7(%9) 37 (%544) <0.001
Those who said Y/T to question 12 44 (%62) 65 (%90.3) 73 (%924) 61(%81.3) 20 (%25.6) 51 (%75) <0.001
Those who said Y/T to question 13 56 (%78.9) 68 (%4944) 78 (%498.7) 65 (%86.7) 18 (%231) 56 (%824) <0.001
Those who said Y/T to question 14 39 (%54.9) 40 (%55.6) 50 (%63.3) 59 (%78.7) 60 (%76.9) 61(%89.7) <0.001
Those who said Y/T to question 15 63 (%88.7) 69 (%95.8) 79 (%100) 74 (%98.7) 71 (%91) 68 (%100) 0.001
Those who said Y/T to question 16 46 (%64.8) 48 (%66.7) 62 (%78.5) 65 (%86.7) 70 (%89.7) 62 (%91.2) <0.001
Those who said Y/T to question 17 40 (%56.3) 31 (%431) 45 (%57) 56 (%74.7) 37 (%474) 564 (%794) <0.001
Those who said Y/T to question 18 24 (%33.8) 13 (%181) 41(%51.9) 63 (%84) 67 (%85.9) 64 (%941) <0.001
Those who said Y/T to question 19 24 (%33.8) 25 (%34.7) 48 (%60.8) 65 (%86.7) 61 (%78.2) 58 (%85.3) <0.001
Those who said Y/T to question 20 18 (%254) 13 (%181) 33 (%418) 60 (%80) 58 (%744) 59 (%86.8) <0.001
Those who said Y/T to question 21 46 (%64.8) 60 (%83.3) 62 (%78.5) 70 (%93.3) 64 (%821) 65 (%95.6) <0.001
Those who said Y/T to question 22 20 (%28.2) 42 (%58.3) 44 (%55.7) 63 (%84) 51 (%654) 61(%89.7) <0.001
Those who said Y/T to question 23 17 (%23.9) 32 (%) 47 (%459.5) 60 (%80) 43 (%551) 52 (%76.5) <0.001
Those who said Y/T to question 24 69 (%972) 72 (%100) 79 (%100) 75 (%100) 77 (%98.7) 68 (%100) 0.20
Those who said N/F to question 25 44 (%62) 38 (%52.8) 22 (%218) 17 (%22.7) 7(%9) 7(%410.3) <0.001
Those who said N/F to question 26 42 (%59.2) 4(%56.9) 16 (%20.3) 2(%27) 9 (%115) 0 <0.001
Those who said DN to question 27 51 (%71.8) 44 (%611) 7(%89) 7(%9.3) 2 (%2.6) 1(%15) <0.001
Those who said N/F to question 27 19 (%26.8) 23 (%319) 69 (%873) 63 (%84) 61(%78.2) 64 (%941) <0.001
Those who said Y/T to question 28 37 (%521) 32 (%) 7(%8.9) 4(%5.3) 2 (%2.6) 0 <0.001
Those wha said N/F to question 28 33 (%46.5) 39 (%454.2) 66 (%83.5) 71 (%94.7) 55 (%70.5) 67 (%98.5) <0.001
Those who said Y/T to question 29 44 (%62) 51 (%70.8) 72 (%911) 69 (%92) 73 (493.6) 67 (%498.5) <0.001
Those who said N/F to question 30 46 (%64.8) 43 (%59.7) 70 (%88.6) 60 (%80) 65 (%83.3) 66 (%971) <0.001

providers of this training are healthcare professionals, and especially
the doctors. This study was designed to assess the effect of the
education received by prospective medical students on breast cancer
awareness and knowledge level over the years. In a study conducted
among all university students in Pakistan, it was found that students
had very little knowledge involving the risk factors, signs, and symptoms
of breast cancer and breast examination. [3] In a study conducted
among high school and university students, it was reported that breast
cancer awareness was insufficient. [4] In a study conducted among
medical students, it was found that breast cancer awareness was quite
deficient. [5] In another study, it was reported that although medical
students’ knowledge about breast cancer risk factors was significantly
better than non-medical students, it was generally inadequate. [6] A
separate study indicated that the level of breast cancer awareness
was similar between medical faculty students and non-medical faculty
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students. [7] In a study conducted in another center, it was reported
that the level of breast cancer knowledge was low among university
students and moderate among medical students. [8] In a previous
similar study, the most frequent source of information for medical
students was school/faculty with 61.8%. [9] Another study reported this
rate as 39.2%. [10] In the present study, the medical documentation
was the primary source for students can obtain information with 544%
(n = 241). This was indicative of the fact that medical students tried
to obtain information from scientific and more accurate sources. It
was seen that a high rate of correct responses was given in items,
where basic knowledge was questioned (e.g., breast cancer is the most
prevalent cancer in women, it can be seen under the age of 40, and
it is only seen in women). Nevertheless, the rate of correct answers
decreased significantly in items that asked about risk factors or more
advanced knowledge about treatment issues. This was suggestive of
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the fact that the available education was somehow superficial and that
more inclusive training was required. A previous study with medical
school students reported that the rate of those, who performed BSE,
was 42.9%. [10] Another study found this rate as 33.5%. [9] A study
with nursing students reported this rate as 63%. [11] In another study
with female healthcare workers, this rate was 22%. [12] A study with
midwifery students reported this rate as 84.9%. [13] In the present
study, the rate of students, who performed BSE was 56.7%. This rate
can be considered low for medical students. No variation in knowledge
levels was observed between the clinical and pre-clinical stages. [14]
But in our study, the rate of those, who responded that they were
knowledgeable about breast cancer increased years in education,
especially during the first three years. Were the participants, who said
they were informed, really informed? Upon analysis of the responses to
the items, which measured the participants' level of knowledge in order
to answer the above question, it was seen that the majority of the items
(79.2%) were answered with a higher accuracy rate by the participants,
who responded that they were knowledgeable. The findings also
indicated that the correct answer rate improved as the participants’
years in education increased (especially during the first 3 years) for
the majority of the items, which measured the level of knowledge
(68.6%). The rate of those, who performed BSE also increased by years
in education. This is indicative of the effect of the level of education
on breast cancer awareness, knowledge level, and practice of BSE. We
believe that better education may help increase these rates for the
prospective doctor. The use of visual media as a source of information
was highest in Grade 1, which gradually decreased. The use of medical
documentation increased by years in education and reached its highest
level in Grade 6 Upon an analysis of the responses to the items, which
measured the level of knowledge, it was seen that the participants,
who used medical documentation as a source, gave more correct
answers in most of the items (56.7%) compared to those, who used
other sources. This was indicative of the fact that as the number of
years in education increased, participants turned to sources that led to
maore scientifically valid and accurate information, which was beneficial
in increasing the level of knowledge. Facilitating and promoting access
to medical sources of scientific and accurate information will further
improve the quality of education. As stated in previous studies, it can
be said that more effective health education programs are needed. [15]
This will have positive consequences for the public in terms of breast
cancer awareness.

The study's main limitation is that the questionnaire was administered
only to students from one single medical school. As a result, the
findings of this study cannot be broadly applied to all medical students.
More general conclusions can be reached with future studies involving
other medical schools with wider participation.

Conclusion

In conclusion, early diagnosis is very important in the fight against
breast cancer and the most important way to early diagnosis is
undoubtedly the screening methods. The education of individuals is of
great importance in terms of guiding all segments of society, including
healthcare professionals, to these methods. Quality of education
increases through the use of medical documentation as a source
of information in educational activities. As a result of the study with
medical students, it was concluded that breast cancer awareness,
level of knowledge, and the rate of those practicing BSE increased by
years in education. Furthermore, the level of knowledge and awareness
about breast cancer should be higher from the first grade in medical
schools, which provide education to prospective doctors, who form the
basis of health care. Therefore, breast cancer awareness can be raised
through organizations, including conferences, courses, etc. within the
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education process.

Limitation

The study is primarily limited by its retrospective nature and the small
sample size.
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