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Abstract
Background: Breast cancer is the most common cancer among women and the second leading cause of cancer
death globally. Since early diagnosis is crucial to reducing mortality, high levels of knowledge regarding general
information, risk factors, and symptoms are required among healthcare professionals to deliver breast cancer care.
This study aimed to determine Syrian medical students’ knowledge about breast cancer in the fields of general
knowledge, common clinical features, and risk factors.
Methods: This cross-sectional study was conducted at the Syrian Private University in October 2019 (Breast Cancer
Awareness Month), Damascus, during the Syrian war crisis. Data were collected through self-administered surveys
and analyzed using the Statistical Package for Social Sciences version 25.0 (SPSS Inc., United States). The chi-square
test was applied to assess the relationship between the level of knowledge and gender. One way analysis of
variance was performed to assess the overall differences in mean knowledge score by study year, GPA, mother’s
education, and source of information. Unpaired Student’s T-test was used to analyze the differences in mean
knowledge scores (continuous variable) based on smoking status and alcohol consumption.
Results: Of 320 students, 301 completed the questionnaire (response rate = 94.0%), of which 179(59.5%) were
males. The study revealed above-average knowledge scores (total mean = 68.4%) regarding breast cancer, general
information (71.9%), common clinical features (71.6%), and risk factors (71.6%). Clinical students (4th, 5th, and 6th
years) scored higher compared with pre-clinical students (1st, 2nd, and 3rd years).
Conclusion: This study showed above-average knowledge scores regarding breast cancer. More efforts to correct
misinformation, through reassessing the university curriculum and promoting awareness about breast cancer are
required.
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Background
Breast cancer (BC) is a significant and growing public
health challenge in low and middle-income countries.
Recent reports have predicted that two-thirds of new
cancer cases will occur in developing countries by 2035
[1, 2]. Developing countries have limited healthcare resources, long patient waiting lists, and a shortage of
screening programs. These deficiencies in resources render most populations in developing countries dependent
on public healthcare systems that are ill-equipped to detect and treat BC in the early stages. Therefore, women
must rely primarily on preventive measures and selfexamination for risk reduction and early diagnosis of BC
[3]. Early detection and prevention require deep knowledge of the risk factors, signs, and symptoms of BC, and
it is the responsibility of healthcare providers to educate
women about these practices [4, 5]. Unfortunately, BC
awareness and the understanding of preventive practices
remain poor among healthcare providers and the general
public in developing countries, necessitating the need
for proper awareness programs [6, 7]. Several studies revealed poor awareness of BC among medical students,
non-medical students, and female residents in developing countries with knowledge levels reported to be
61.7% in Ethiopia, 42.6 and 33.4% in Saudi Arabia, 26.2%
in Iran, 11.5% in Malaysia, and 4.2% in Egypt [6, 8–14].
In Syria, one study that was conducted at the Syrian Private University (SPU), the same institution in which our
study takes place, indicated that only 57.5% of females
students who attended the faculties of medicine, pharmacy, or dentistry had adequate knowledge about the
means of early detection of breast cancer [14]. However,
assessment of both male and female medical students regarding BC knowledge is required to understand the
magnitude of the problem within the education system
and to ensure that any intervention at the level of the
community or health care system is effective.
As of 2018, BC is the most prevalent cancer among
women (38.5%) and the second cause of cancer-related
deaths (13.8%) after lung cancer [15]. Progress in early
detection and proper treatment of BC faces many obstacles in Syria. While basic diagnostic investigations such
as blood tests, biopsies, and basic imaging tools are
available in all clinics across the country, BC screening
programs such as mammograms are only available in
Damascus. In similar fashion, magnetic resonance imaging, radiation therapy, and chemotherapy are available
in major cities. Yet, they are not accessible to all patients, especially those living under siege. Finally, advanced services such as interventional radiology, genetic
testing, and bone marrow transplantations are not available [16]. Additionally, as a result of the ongoing crisis
in Syria, the healthcare infrastructure has sustained severe damage, with 139 attacks on health care facilities -
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the second-highest number of attacks worldwide - confirmed in 2018 alone. The protracted and violent nature
of the conflict has destroyed of hospitals and clinics, reduced the number of health care providers, and led to
severe supply shortages [17]. The paucity of the healthcare system, failed media campaigns due to demolished
power plants, and the increased number of children who
are not receiving education, have escalated the gaps in
knowledge regarding BC among our population [17]. Al
Amal association, an independent Syrian humanitarian
organization committed to mitigating cancer patients’
pains, has launched BC awareness campaigns to target
these knowledge gaps and provide sponsored mammograms, yet more needs to be done on a national level
[18]. Finally, the majority of Syrians are Muslim, and a
study shows that Islamic women neglect early BC
screening due to lack of knowledge and awareness about
the risk factors and manifestations of this disease [19].
This can have serious consequences as these women are
only diagnosed in the advanced stages of BC. Moreover,
those with poor prognosis are turned away due to limited funding, whereas those with better prognosis if
treated, receive what is affordable or available. This significantly contributes to the increase in BC related
deaths [2, 20].
As the future physicians who are tasked with caring
for post-war generations, medical students are our soldiers in the growing battle against BC, and they are best
suited to disseminate knowledge among the public.
Identifying BC at an early stage is crucial for effective
treatment and reducing mortality [21]. Therefore, this
study aims to measure the knowledge of Syrian Private
University medical students regarding BC risk factors,
clinical features, and prevention methods. Our objectives
are to identify the relationship between the demographic
variables of these students and the knowledge of BC
during this devastating crisis.

Methods
Study design, setting, and participants

A cross-sectional study was conducted at the faculty of
medicine in the Syrian Private University (SPU) in
Damascus, during Breast Cancer (BC) Awareness Month
(October 2019). Ethical approval was obtained from the
Institutional Review Board (IRB) of the faculty. A quantitative research approach using a self-administered validated English-language questionnaire, based on the
Breast Cancer Awareness Measure (BCAM), was used in
our study. This questionnaire was previously used in
several published studies [8, 14, 22]. We used a convenience sampling method, and we recruited medical students who were attending a one-day breast cancer
awareness conference in the Medical Faculty Library on
October 25th, 2019. Questionnaires were handed out
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randomly to the medical students before the end of the
conference proceedings. All students aged 18 years and
above, who filled a consent form, were included in the
study. All the responses were recorded anonymously,
response to all questions was not mandatory, and students were allowed to withdraw at any time. The sample
size was calculated using an online sample size calculator available at “http://www.openepi.com/SampleSize/
SSPropor.htm”. After setting the maximum number of
students that can be recruited in this study at 1200, the
latter being the number of medical students enrolled in
the medical faculty, and choosing the confidence level
and confidence interval to be 95 and 5%, respectively,
the calculator generated a target sample size of 291 students. The conference was attended by 320 medical students. They all provided their consent to participate in
the study, and they were handed a copy of the questionnaire to fill out. The questionnaire included 50 questions
divided into five sections: socio-demographic information (9 questions), including academic year, marital status, gender, current residence, grade point average
(GPA), smoking, alcohol consumption, and mother’s
educational level; BC general knowledge (16 questions);
signs and symptoms (13 questions); risk factors (11
questions); source of knowledge (1 question). The questionnaire is available in Additional file 1.
Statistical analysis

The number of questions related to BC knowledge was
40. A scoring system was used to analyze the students’
knowledge, where a score of “1” was given for a correct
answer and a score of “0” was given for an incorrect answer. The mean percentage score for knowledge was calculated as follows: (sum of scores obtained/maximum
scores that could be obtained) × 100. Students’ total
mean knowledge score in all the subsections, and mean
knowledge score of each subsection were calculated and
used to categorize students’ scores as either low (0–
24.9%), below average (25–49.9%), above-average (50–
74.9%) or high (75–100%) [23]. Statistical Package for
Social Sciences (SPSS) version 25.0 was used for data
analysis. Continuous data was reported as mean and
standard deviation (SD) and categorical data was described as frequencies and percentages. Pearson Chisquare test was applied to assess the relationship between the level of knowledge and gender. One-way analysis of variance (ANOVA) was performed to assess the
overall differences in mean knowledge scores (continuous variables) by study year, GPA, mother’s education,
and source of information (categorical variables). Finally,
unpaired Student T-test was used to analyze the differences in mean knowledge scores (continuous variable)
based on smoking status and alcohol consumption. The
statistical significance was set at p < 0.05.
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Results
Socio-demographic characteristics

Of the 320 students who were handed the questionnaire,
301 students completed the questionnaire, 11 students
submitted an incomplete questionnaire, and 8 students
withdrew their consent to participate in the study. As we
only included complete questionnaires in this study, our
final sample size was 301 medical students placing the
response rate at 94.0%. Of these, 179(59.5%) were males,
and 122(40.5%) were females. Fifth-year students represented the majority of responders [87(28.9%)], while
second-year students represented the minority
[10(3.3%)]. Moreover, most students were single
[266(88.4%)] and living in Damascus [274(91%)]. Finally,
105(34.9%), and 28(9.3%) students were smokers and
alcohol consumers, respectively, and female students
accounted for 20.5% of the smokers and 1.63% of the
alcohol consumers (Table 1).
Breast cancer in general

The students’ total mean knowledge regarding BC was
above-average (68.4%), and the level of knowledge in the
general information section was also above-average
(71.9%) (Fig. 1). The majority knew that the most common BC metastasis site is the axillary lymph nodes
[291(96.7%)]. Moreover, 273 students (90.7%) knew
about the BC screening methods, and 132 students
(43.9%) were unaware of mammograms, of which 50.0%
of the latter were females. Finally, 286 students (95.0%)
believed that all women aged 40 years or above need to
have a mammogram at least every 2 years, and 237 students (78.7%) were of the view that women aged 50 years
or above are more likely to have BC than younger
women.
When asked about the factors that contribute to increased incidence of BC, 176 students (58.5%) thought
that stress contributes to BC, and 278 students (92.4%)
correctly answered that family history has a role in increasing BC incidence. Moreover, 151 students (50.2%)
students thought that the increase in breast size is not
an indicator of increased likelihood of BC occurrence.
Finally, 89 students (29.6%) students supposed that parental breastfeeding can be a factor, and 182 students
(60.5%) thought that wearing a tight bra will increase the
incidence (Table 2).
The majority of responders cited professors and lectures as their main source of information [212(70.4%)].
On the other hand, only 1% of the students considered
both family and friends, and social media as their main
sources of information (Fig. 2).
Breast cancer common signs and symptoms

Regarding the common symptoms of BC, the level of
knowledge was above-average (71.6%) (Fig. 1). Most
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Table 1 Socio-demographic characteristics of participants: (n = 301)
Mother’s Education

Gender

Social Status

GPA

Alcohol use

Male

179 (59.5%)

Primary

19 (6.3%)

Secondary

24 (8%)

High School

95 (31.6%)

University

126 (41.9%)

Female

122 (40.5%)

Single

266 (88.4%)

In a relationship

28 (9.3%)

Married

7 (2.3%)

< 2.0

34 (12.5%)

2nd

10 (3.3%)

2.0–2.5

164 (60.1%)

3rd

52 (17.3%)

2.5–3.0

59 (21.6%)

4th

55 (18.3%)

> 3.0

16 (5.9%)

5th

87 (28.9%)

yes

28 (9.3%)

no

273 (90.7%)

students identified a mass in the breast [298(99.0%)] or a
mass in the axillary region [277(92.0%)] as the most
known BC symptoms. The responders also selected
changes in pigmentation [264(87.7%)], nipple discharge
[275(91.4%)], nipple retraction [268(89.0%)], change in
the symmetry [274(91.0%)], ulcers [215(71.4%)], and
scaliness of the skin [216(71.8%)] as common signs and
symptoms of BC. However, only 118 students (39.2%)
identified rash as a common BC sign. Misconceptions
were also noted where 226 students (75.1%) and 200 students (66.4%) named pain in the nipple and breast, and
pain in the axillary region as common symptoms of BC
(Table 3).

Postgraduate

37 (12.3%)

Current residence

Urban

274 (91%)

Rural

27 (9%)

College Year

1st

31 (10.3%)

smoking

6th

66 (21.9%)

yes

105 (34.9%)

no

196 (65.1%)

sections (Fig. 1). The risk factors of BC that were most
commonly named by the students were postmenopausal
estrogens [249(82.7%)], aging [241(80.1%)], and oral contraceptives [229(76.1%)]. Other selected risk factors included smoking [189(62.8%)], history of benign tumors
[186(61.8%)], late menopause [178(59.1%)], early puberty
[161(53.5%)], and weight gain (BMI > 25) [161(53.5%)].
Same with BC signs and symptoms, misconceptions
were also noted in this section as 212 students (70.4%)
and 161 students (53.3%) named history of breast
inflammatory disease and history of breast trauma,
respectively, as risk factors of BC (Table 4).
Correlation between variables

Knowledge regarding risk factors

Our results revealed that the responders had aboveaverage knowledge (59.5%) about the risk factors of BC
(59.5%), which was recognizably lower than other

Fig. 1 Percentages of knowledge in each section

One-way ANOVA was used to study the relationship between the overall mean knowledge and students’ demographic characteristics. Surprisingly, students with lower
GPA (2–2.5) had a mean knowledge of 69.7%, while students
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Table 2 General knowledge regarding breast cancer (n = 301)

N (%)

T (N =
301)

F (N =
122)

M (N =
179)

Chisquare

P-value

28 (9.3)

7 (5.7)

21 (11.7)

3.0897

.078

3.1474

.076

0.0019

.965

0.6324

.426

0.0728

.787

2.5211

.112

0.3415

.558

0.1887

.664

1.853

.173

0.625

.429

0.0536

.816

0.2869

.592

3.8655

.049

0.4773

.489

0.0876

.767

Do you know any breast cancer screening methods?

No
Yes

N (%)

273 (90.7)

115 (94.3)

158 (88.3%)

Do you know what mammograms are?

No

N (%)

132 (43.9)

61 (50.0)

71 (39.7)

Yes

N (%)

169 (56.1)

61 (50.0)

108 (60.3)

Every woman over the age of 40 needs to have a
mammogram at least every two years

No

N (%)

15 (5.0)

6 (4.9)

9 (5.0)

Yes

N (%)

286 (95.0)

116 (95.1)

170 (95.0)

One in eight women will develop breast cancer at
one point in their lives

No

N (%)

79 (95.0)

35 (28.7)

44 (24.6)

Yes

N (%)

222 (73.8)

87 (71.3)

135 (75.4)

Women at the age of 50 are more likely to have
breast cancer than young women

No

N (%)

64 (21.3)

25 (20.5)

39 (21.8)

Yes

N (%)

237 (78.7)

97 (79.5)

140 (78.2)

Stress has been shown to contribute to breast cancer

No

N (%)

125 (41.5)

44 (36.1)

81 (45.3)

Yes

N (%)

176 (58.5)

78 (63.9)

98 (54.7)

No

N (%)

23 (7.6)

8 (6.6)

15 (8.4)

Family history has a role in increasing the incidence

Yes

N (%)

278 (92.4)

114 (93.4)

164(91.6)

The incidence of breast cancer and ovarian cancer
in the same family is an indicator of a genetic
basis of disease

No

N (%)

35 (11.6)

13 (10.7)

22(12.3)

Yes

N (%)

266 (88.4)

109 (89.3)

157 (87.7)

Increasing in the breast size is an indicator of the
likelihood of incidence

No

N (%)

151 (50.2)

67 (54.9)

84 (46.9)

Yes

N (%)

150 (49.8)

55 (45.1)

95 (53.1)

Is parental breastfeeding related to the possibility
of incidence

No

N (%)

212 (70.4)

89 (73.0)

123 (68.7)

Yes

N (%)

89 (29.6)

33 (27.0)

56 (31.3)

Is exercise related to the possibility of incidence

No

N (%)

251 (83.4)

101 (82.8)

150 (83.8)

Yes

N (%)

50 (16.6)

21 (17.2)

29 (16.2)

No

N (%)

217 (72.1)

90 (73.8)

127 (70.9)

Chemotherapy is always the provided treatment

Yes

N (%)

84 (27.9)

32 (26.2)

52 (29.1)

Is there a relationship between the development of
cancer and trauma to the breast

No

N (%)

144 (47.8)

50 (41.0)

94 (52.5)

Yes

N (%)

157 (52.2)

72 (59.0)

85 (59.0)

Does trauma to the breast during intercourse have a
role in the occurrence of cancer

No

N (%)

209 (69.4)

82 (67.2)

127 (70.9)

Yes

N (%)

92 (30.6)

40 (32.8)

52 (29.1)

Can a tight bra increase the incidence of breast
cancer?

No

N (%)

119 (39.5)

47 (38.5)

72 (40.2)

Yes

N (%)

182 (60.5)

75 (61.5)

107 (59.8)

What is the most commonplace for proximal
breast cancer metastases?

Armpit

N (%)

291 (96.7)

118 (96.7)

173 (96.6)

0.0012

.972

neck

N (%)

9 (3.0)

3 (2.5)

6 (3.4)

−0.447

0.655

Supraclavicular

N (%)

1 (0.3)

1 (0.8)

0(0.0)

−0.827

0.408

with higher GPA of 2.5–3 and > 3 had a mean knowledge of
69.4 and 67.1%, respectively (F = 2.979, p-value = 0.032*).
Data showed a lower knowledge level among
students whose mothers only received primary
education (64.4%) compared with those whose
mothers have a professional degree (72.2%) (F =
2.448, p-value = 0.046*). Finally, unpaired Student’s
T-test showed a slightly significant difference in the
overall mean knowledge scores between smokers and
non-smokers (69.99% vs. 67.60%) (T = − 2.016, pvalue = 0.045), and consumers and non-consumers of

alcohol (72.0% vs. 68%) (T = − 2.032, p = 0.043)
(Table 5).
The students who showed above-average knowledge
about BC chose professors and lectures (69.6%), medical
websites (67.5%), and friends and family (58.7%) as their
sources of information. There was no significant difference in the overall knowledge between males and females (Table 6). First-year (male 63.5%, female 63.2%),
second-year (male 64.8%, female 57.6%), third-year (male
58.5%, female 64.7%), fourth-year (male 68.5%, female
67.7%), and sixth year (male 73.6%, female 69.9%)
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Fig. 2 Sources of information

students showed above-average knowledge scores,
whereas fifth-year female students had high knowledge
(75.3%) compared with above-average knowledge among
fifth-year male students (70.4%) (Fig. 3).
The total mean knowledge score was above-average
among both the clinical students (71.1%) and the preclinical students (62.5%). Both clinical and preclinical
students showed above-average knowledge about the
risk factors (52.5 and 61.9%). However, their levels of
knowledge in this field were lower than what they exhibited in other sections of the questionnaire (Fig. 4).

Discussion
No significant difference in the level of BC knowledge
was found between males and females, smokers and
non-smokers, and consumers and non-consumers of alcohol. These results are expected, as the sample in our
study consists of medical students who receive information equally regardless of their gender or daily habits.
Our findings on gender were consistent with previous
studies performed on similar populations in the region
[9, 24, 25]. However, we could not find any previous
studies that discussed the effects of smoking or alcohol
consumption on breast cancer awareness, or medical
knowledge in general, among medical students. On another note, even though the majority of responders were
fifth-year students, this was not reflective of a higher
willingness to participate in this survey compared to
other groups such as second-year students. The attendance of the conference in which the participants were recruited was open to all students from all medical years.
Therefore, most responders were fifth-year medical students, because they constituted the majority of the conference attendants. As a result, it was not possible for us
to determine which group of students had the highest
proclivity to partake in this survey.

Most of our students were aware of BC screening
methods, and their level of knowledge in this field was
significantly higher than that reported in an Egyptian
study [25]. Moreover, our female students showed a
higher level of knowledge about BC screening methods
compared to Malaysian and Saudi female medical students [10, 11]. However, the fact that 43.9% of our responders were unaware of mammography as a BC
screening method sheds light on the knowledge gap in
this field among medical students and emphasizes the
importance of incorporating this information early and
clearly in the curriculum. BC screening mammography
is limited to the capital city, Damascus. Hence, our university should cooperate with clinics that readily have
these diagnostic tools to allow our students to be made
aware of them and to learn about them and their scope
of work [16].
Even though mammography is one of the cheapest
and most efficient screening tools for early detection, it
is only helpful if done regularly. The majority of our students knew that every woman over the age of 40 needs
to have a mammogram at least once every 2 years. The
level of knowledge of our students in this topic was significantly higher than those reported by similar studies
that took place in Egypt and Colombia [25, 26]. In similar fashion, 95.1% of our female students agreed with the
need for regular screening, whereas only 67.8% of Pakistani female medical students were aware of this information [27].
Studies show that approximately 1 in 8 women
(13%) will be diagnosed with invasive BC [28], and
our students were well aware of this information.
Women diagnosed with BC frequently attribute this
disease to psychological stress, even though a link between stress or challenging life events and an increased BC risk has yet to be established [29]. Such
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Table 3 Knowledge regarding common clinical features of breast cancer (n = 301)
Feeling a mass in the breast

Feeling a mass in the armpit

Changes in pigmentation

Nipple discharge (other than breast milk)

Nipple retraction (turning inward)

Change in nipple position

Change in breast symmetry

Ulcers

Scaling or thickening of the nipple or breast skin

Redness of the nipple or breast skin.

Skin rash on the breast

Pain in the armpit

Nipple or breast pain

T (N = 301)

F (N = 122)

M (N = 179)

No

N (%)

3 (1.0)

1 (0.8)

2 (1.1)

Yes

N (%)

298 (99.0)

121 (99.2)

177 (98.9)

No

N (%)

24 (8.0)

6 (4.9)

18 (10.1)

Yes

N (%)

277 (92.0)

116 (95.1)

161 (89.9)

No

N (%)

37 (12.3)

16 (13.1)

21 (11.7)

Yes

N (%)

264 (87.7)

106 (86.9)

158 (88.3)

No

N (%)

26 (8.6)

7 (5.7)

19 (10.6)

Yes

N (%)

275 (91.4)

115 (94.3)

160 (89.4)

No

N (%)

33 (11.0)

11 (9.0)

22 (12.3)

Yes

N (%)

268 (89.0)

111 (91.0)

157 (87.7)

No

N (%)

76 (25.2)

25 (20.7)

51 (28.5)

Yes

N (%)

224 (74.4)

96 (79.3)

128 (71.5)

No

N (%)

27 (9.0)

12 (9.8)

15 (8.4)

Yes

N (%)

274 (91.0)

110 (90.2)

164 (91.6)

No

N (%)

86 (28.6)

27 (22.1)

59 (33.0)

Yes

N (%)

215 (71.4)

95 (77.9)

120 (67.0)

No

N (%)

85 (28.2)

32 (26.2)

53 (29.6)

Yes

N (%)

216 (71.8)

90 (73.8)

126 (70.4)

No

N (%)

104 (34.6)

38 (31.1)

66 (36.9)

Yes

N (%)

197 (65.4)

84 (68.9)

113(68.9)

No

N (%)

183 (60.8)

75 (61.5)

108 (60.3)

Yes

N (%)

118 (39.2)

47 (38.5)

71 (39.7)

No

N (%)

101 (33.6)

30 (24.6)

71 (39.7)

Yes

N (%)

200 (66.4)

92 (75.4)

108 (60.3)

No

N (%)

75 (24.9)

24 (19.7)

51(28.5)

Yes

N (%)

226 (75.1)

98 (80.3)

128 (71.5)

misconception was also prevalent among our students
as 58.5% of the responders believed that psychological
stress is associated with developing BC. Similar results
were also reported among Chinese and Egyptian medical students [12, 30]. Regarding BC preventive measures, breastfeeding has been shown to not only
reduce the incidence of BC but also to provide other
benefits to mothers such as reduced risk of endometrial and ovarian cancers [31, 32]. The data showed
that our students agreed that breastfeeding does not
affect the incidence of BC. Similar results were noted
among the medical students of Ethiopia, Pakistan,
Angola, and Egypt [6, 12, 24, 27, 33]. Studies conducted in Saudi Arabia in the cities of Makkah and
Taif reported that 63.0 and 80% of medical students,
respectively, identified that refraining from breastfeeding may increase the incidence of BC [11, 13]. Studies
indicate that physical activity and regular exercise
have beneficial physiological effects that can contribute to the prevention of BC [32]. The majority of our

Chi-square

P-value

0.0651

.798

2.61

.106

0.1287

.719

2.1865

.139

0.7967

.372

2.3403

.126

0.1884

.664

4.1695

.041

0.4089

.522

1.0512

.305

0.0396

.842

7.3947

.006

3.0165

.082

responders knew that exercise is not a risk factor for
BC; a result which was in accordance with what was
reported in other studies [24, 33].
Our students as identified professors and lectures as
their main sources of information on BC, which was
similar to study on Saudi medical students [11]. Our results also showed that these students had the highest
level of knowledge. These findings underscore the significant role of university education in enhancing general
knowledge. In contrast, medical students in other studies
named the media, medical websites, and self-learning as
their primary sources of information on BC [11, 25]. Being knowledgeable about BC clinical features and being
able to report any noticeable abnormalities to healthcare
providers, is known as “breast awareness”. This selfawareness can help in early detection of BC and thereby
reduce mortality rates [34]. Common symptoms of BC
include changes in appearance or texture of the breast
or nipple, nipple discharge, erythema, and scars [35]. In
our study, the overall knowledge of signs and symptoms
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Table 4 Knowledge regarding risk factors of breast cancer (n = 301)
Early puberty

Late menopause

Oral contraceptives

Postmenopausal estrogens

history of trauma on the breast

History of benign tumors

History of Inflammatory disease of the breast

Alcoholic

Smoking

Aging

Weight gain (BMI > 25)

T (N = 301)

F (N = 122)

M (N = 179)

No

N (%)

140 (46.5)

55 (45.1)

85 (47.5)

Yes

N (%)

161 (53.5)

67 (54.9)

94 (52.5)

No

N (%)

123 (40.9)

57 (46.7)

66 (36.9)

Yes

N (%)

178 (59.1)

65 (53.3)

113 (63.1)

No

N (%)

72 (23.9)

28 (23.0)

44 (24.6)

Yes

N (%)

229 (76.1)

94 (77.0)

135 (75.4)

No

N (%)

52 (17.3)

20(16.4)

32(17.9)

Yes

N (%)

249 (82.7)

102 (83.6)

147 (82.1)

No

N (%)

140 (46.5)

52 (42.6)

88 (49.2)

Yes

N (%)

161 (53.5)

70 (57.4)

91 (50.8)

No

N (%)

115(38.2)

44 (36.1)

71 (39.7)

Yes

N (%)

186 (61.8)

78 (63.9)

108 (60.3)

No

N (%)

89 (29.6)

41 (33.6)

48 (26.8)

Yes

N (%)

212 (70.4)

81 (66.4)

131 (73.2)

No

N (%)

170 (56.5)

70 (57.4)

100 (55.9)

Yes

N (%)

131 (43.5)

52 (42.6)

79 (44.1)

No

N (%)

112 (37.2)

48 (39.3)

64 (35.8)

Yes

N (%)

189 (62.8)

74 (60.7)

115 (64.2)

No

N (%)

60 (19.9)

25 (20.5)

35 (19.6)

Yes

N (%)

241 (80.1)

97 (79.5)

144 (80.4)

No

N (%)

140 (46.5)

50 (41.0)

90 (50.3)

Yes

N (%)

161 (53.5)

72 (59.0)

89 (49.7)

Chi-square

P-value

0.1685

.681

2.9128

.087

0.1059

.744

0.1117

.738

1.247

.264

0.3981

.528

1.6066

.204

0.0674

.795

0.4002

.526

0.0401

.841

2.5199

.112

Table 5 Relationship between mean knowledge scores and GPA, mothers’ education, smoking, and consuming alcohol
Descriptive analysis

GPA

Mother’s Education

Smoking

Alcohol consumption

One Way ANOVA Test
Min

Max

F

p.value

67.8

47.6

83.3

2.979

0.032*

68.3

71.2

40.5

90.5

10.4

66.7

72.1

42.9

90.5

67.07

10.7

61.3

72.8

50

83.3

68.85

9.8

67.7

70

40.5

90.5
2.448

0.046*

T

p.value

−2.016

0.045*

−2.032

0.043*

N

Mean

Std.
Deviation

95% Confidence Interval for Mean
Lower Bound

Upper Bound

<2

34

64.5

9.4

61.2

2–2.5

164

69.74

9.4

2.5–3

59

69.37

>=3

16

total

273

primary

19

64.41

12.7

58.3

70.5

42.9

81

secondary

24

68.13

10.3

63.8

72.5

47.6

88.1

high school

95

67.47

9.8

65.5

69.5

42.9

90.5

university

126

68.73

9.6

67

70.4

40.5

85.7

post-graduate

37

72.2

8.1

69.5

74.9

50

85.7

total

301

68.44

9.9

67.3

69.6

40.5

90.5

no

196

67.60

10.1

66.1

69.0

40.4

90.4

yes

105

69.99

9.2

68.2

71.7

42.8

90.4

Total

301

68.45

9.85

67.3

69.5

40.4

90.4

no

273

68.0

9.96

66.8

69.2

40.4

90.4

yes

28

72.0

8.08

68.8

75.1

47.6

83.3

Total

301

68.4

9.85

67.3

69.5

40.4

90.4
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Table 6 Relationship between mean knowledge score and gender
Group Statistics
Mean Knowledge

T test
Gender

Gender

N

Mean (%)

Std. Deviation

Mean Difference

T test value

p.value

Males

179

68.5

10.3

0.229

0.197

0.844

Females

122

68.3

9.2

was higher among clinical year students compared with
preclinical years. Mass in the breast is the most common
symptom of BC, and it is noted in around 83% of BC patients [36]. Almost all our students were aware of this
symptom, and this result is significantly higher than
what is reported in other studies [6, 10, 11, 13, 33]. Such
a high level of knowledge may be attributed to mass
media campaigns serving as an effective means of knowledge dissemination by targeting a heterogeneous audience [37, 38].
There is a widespread misconception that BC is associated with pain, when pain is in fact an infrequent early
sign of BC and occurs in only 6% of patients [36]. Our
results showed that the majority of students thought that
pain in the breast, axillary region, or nipples is a common symptom of BC. The regular reporting of this misconception by studies similar to ours is an indication of
its prevalence among medical students in developing
countries [11, 24, 33]. Several factors affect an individual’s risk of developing BC, some of which are modifiable and largely related to lifestyle such as smoking and
alcohol consumption, in addition to other economic, social, and environmental factors [4]. Women must know
these factors early in life so they can make the right lifestyle choices, as increasing women’s awareness can
change their risk perceptions and behaviors [39]. On the
other hand, other risk factors such as family history of
BC are unmodifiable. Our study revealed insufficient
knowledge among the responders regarding risk factors
that are associated with BC, and family history was

recognized by a fewer number of our students as a risk
factor of BC compared with other studies [6, 9–13, 33].
BC incidence is unequivocally related to age, with rates
increasing proportionally with age. Older women are six
times more at risk to develop BC and have an eight-fold
higher mortality rate compared with younger women
[40]. The most commonly named risk factors in our
study were postmenopausal estrogens, old age, and oral
contraceptives, which was in accordance with other
studies [27, 33]. On the other hand, misconceptions
about early puberty (age < 12 years) and late menopause
(age > 55 years) being associated with an increased risk
of BC due to longer periods of hormonal exposure, were
observed amongst our students. In similar fashion, most
published studies have demonstrated diminished
knowledge about BC risk factors among medical students [6, 10, 11, 13, 14, 33]. Knowledge regarding risk
factors and risk-reducing strategies is important for primary prevention of BC and raising awareness on them
among our students must be in the core of the medical
curriculum. A well-planned targeted approach to address
the misconceptions regarding BC by our university is
pivotal, and it requires specialist teaching and input
from BC awareness programs. Small associations such as
Al Amal have launched BC awareness campaigns to target these knowledge gaps in certain regions, but more
needs to be done on a national level [18].
Studies show that some daily habits, such as smoking,
increase BC risk in women, especially in those who start
smoking at younger ages [41]. Moreover, the

Fig. 3 Comparison between the year of study and total knowledge in both genders
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Fig. 4 Comparison between clinical and preclinical years of knowledge

International Agency for Research on Cancer estimates a
4–15% increase in BC risk for women who consume
even little amounts of alcohol (≤1 drink = 12.5 g/day)
[42, 43]. Our students showed lack of knowledge regarding smoking and alcohol as risk factors. Moreover, our
results revealed a higher percentage of female students
who are smokers than what was reported in one study
conducted on students in Damascus University [44], and
other studies conducted on medical students in Dublin
and Brazil [45, 46]. Our study showed that few female
students were alcohol consumers. However, the prevalence of alcohol drinking among our female students
was lower than what was reported about medical students in Greece and Thailand [47, 48]. These future doctors play a pivotal role in disseminating awareness
among the population about the perilous effects of
smoking and alcohol consumption. Doctors should
therefore embrace their duties by behaving as role
models for our society.

training in the areas of BC preventive measures and
early diagnosis.. Further evaluation of the methods of
teaching, input from medical boards, and curriculum
advisors will produce doctors who have sufficient knowledge about BC. Our study provides useful results that
can help in the planning of health education campaigns
aimed at correcting misinformation and promoting the
use of mammograms for early diagnosis of BC among
women in the country.
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Limitations

The elements of limitation recognized within this study
include: 1. Sample population, derived from only one
faculty 2. This study does not reflect the overall Syrian
medical students 3. Trusted published data regarding
the impact of the Syrian crisis on the educational system
was not found. To overcome these limitations, a further
study on a national level is required.

Conclusion
In conclusion, this study revealed an above-average level
of knowledge regarding BC. Since the level of knowledge
of the risk factors was lower than that of other sections,
it is necessary to address this gap on an educational level
by modifying medical programs to include extensive

Acknowledgments
We are thankful to the management of Syrian Private University for the
support, sponsoring, and encouragement in the field of medical training and
research. We are thankful to all students who participated in this study and
to Mrs. Marah Marrawi for her statistical help.
Authors’ contributions
HI and MS contributed equally in all stages of the study. HI, MS, HWA, AFS,
MAZ, HA, and RA conceptualized the study, participated in the design, wrote
the study protocol, performed the statistical analysis, did a literature search,
and drafted the manuscript. FM, BS, KT, and AB participated in the design,
did a literature search and revision of the draft. All authors read and
approved the final draft.
Funding
Syrian Private University obtained all materials needed for this study. No
contribution to data design, collection, analysis, or interpretation was made
by the funding resource. No other funding sources.

Ismail et al. BMC Medical Education

(2021) 21:251

Availability of data and materials
All data related to this paper’s conclusion are available and stored by the
authors. All data are available from the corresponding author on a
reasonable request.

Declarations
Ethics approval and consent to participate
This study was approved by the Institutional Review Board (IRB) at the Syrian
Private University (SPU). Written consent was obtained from all students.
Participation in the study was voluntary and students were assured that
there would be no victimization of anyone who did not want to participate
or who decided to withdraw after giving consent.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
Author details
1
Faculty of Medicine, Syrian Private University, Mazzeh Street, P.O. Box 36822,
Damascus, Syrian Arab Republic. 2Department of Internal Medicine, Oncology
Medicine, Damascus University, Damascus, Syria. 3AL Kalamoon General
Hospital, Ministry of Health, Damascus, Syria. 4Department of Internal
Medicine, Hamad Medical Corporation, Doha, Qatar.
Received: 30 April 2020 Accepted: 15 April 2021

References
1. Martei YM, Pace LE, Brock JE, Shulman LN. Breast Cancer in low- and
middle-income countries: why we need pathology capability to solve this
challenge. Clin Lab Med. 2018;38(1):161–73.
2. Wild C, Weiderpass E. Stewart BJWCRLIAfRoC: world Cancer report: Cancer
research for Cancer prevention; 2020.
3. Anderson BO, Braun S, Lim S, Smith RA, Taplin S, Thomas DB. Early
detection of breast cancer in countries with limited resources. Breast J.
2003;9(Suppl 2):S51–9.
4. Lifestyle-related Breast Cancer Risk Factors. https://www.cancer.org/cancer/
breast-cancer/risk-and-prevention/lifestyle-related-breast-cancer-risk-factors.
html. Accessed 18 Apr 2020.
5. Harris JR, Lippman ME, Osborne CK, Morrow M. Diseases of the breast. 5th
ed. London: Wolters Kluwer Health Adis (ESP); 2014.
6. Gebresillassie BM, Gebreyohannes EA, Belachew SA, Emiru YK. Evaluation of
knowledge, perception, and risk awareness about breast cancer and its
treatment outcome among university of gondar students, northwest
ethiopia. Front Oncol. 2018;8:501.
7. El Asmar M, Bechnak A, Fares J, Al Oweini D, Alrazim A, El Achkar A, et al.
Knowledge, attitudes and practices regarding breast Cancer amongst
Lebanese females in Beirut. Asian Pac J Cancer Prevent. 2018;19(3):625–31.
8. Heidari Z, Feizi A. Transcultural adaptation and validation of the Persian
version of the breast cancer awareness measure (BCAM) questionnaire.
Cancer Med. 2018;7(10):5237–51.
9. Ahmed HG, Ashankyty IM, Alrashidi AG, Alshammeri KJ, Alrasheidi SA,
Alshammari MB, et al. Assessment of breast cancer awareness level among
Saudi medical students. J Cancer Prevent Curr Res. 2017;7(7):00241.
10. Alaudeen SR, Ganesan K, et al. Int Med Care. 2019;3:1–7.
11. Nemenqani DM, Abdelmaqsoud SH, Al-Malki A-HA, Oraija AA, Al-Otaibi
EMJOJoPM. Knowledge, attitude and practice of breast self examination and
breast cancer among female medical students in Taif, Saudi Arabia. Open J
Prevent Med. 2014;2014:69–77.
12. Anwar MM, Khalil DM. Breast cancer knowledge, attitude and practice
among medical and non-medical university students. J Public Health. 2020;
1–8. https://doi.org/10.1007/s10389-020-01197-z.
13. Sindi R, Alzahrani A, Alzahrani N, Salman R, Alshareef SJ. Awareness level,
knowledge and attitude towards Breast Cancer between Medical and NonMedical University stu-dents in Makkah region: a cross sectional study. Int J
Cancer Clin Res. 2019;6:106.

Page 11 of 12

14. Omar A, Bakr A, Ibrahim N. Female medical students’ awareness, attitudes,
and knowledge about early detection of breast cancer in Syrian Private
University, Syria. Heliyon. 2020;6(4):e023819.
15. 760-syrian-arab-republic-fact-sheet. https://gco.iarc.fr/today/data/factsheets/
populations/760-syrian-arab-republic-fact-sheets.pdf. Accessed 20 Apr 2020.
16. Sahloul E, Salem R, Alrez W, Alkarim T, Sukari A, Maziak W, et al. Cancer care
at times of crisis and war: the syrian example. J Global Oncol. 2017;3(4):338–
45.
17. World Health Organization: World Health Organization Syrian Arab Republic:
annual report 2018. 2018.
18. “You are the Hope” Campaign for Breast Cancer Awareness in Syria. 2017.
https://www.alaml-sy.com/articles/11_-you-are-the-hope-campaign-for-brea
st-cancer-awareness-in-syria?id=11. Accessed 30 Jan 2021.
19. Avci IA. Factors associated with breast self-examination practices and beliefs
in female workers at a Muslim community. Eur J Oncol Nurs. 2008;12(2):
127–33.
20. da Costa Vieira RA, Biller G, Uemura G, Ruiz CA, Curado MP. Breast cancer
screening in developing countries. Clinics. 2017;72(4):244–53.
21. Breast Cancer. https://www.who.int/cancer/prevention/diagnosis-screening/
breast-cancer/en/. Accessed 20 Apr 2020.
22. Sathian B, Nagaraja SB, Banerjee I, Sreedharan J, De A, Roy B, et al.
Awareness of breast cancer warning signs and screening methods among
female residents of Pokhara valley, Nepal. Asian Pac J Cancer Prevent. 2014;
15(11):4723–6.
23. Al-Sharbatti SS, Shaikh RB, Mathew E, Al-Biate MA. Assessment of breast
Cancer awareness among Female University students in Ajman, United Arab
Emirates. Sultan Qaboos Univ Med J. 2014;14(4):e522–9.
24. Sambanje MN, Mafuvadze B. Breast cancer knowledge and awareness
among university students in Angola. Pan Afr Med J. 2012;11:70.
25. Sedrak AS, Galal YS, Amin TT. Cancer screening knowledge and attitudes of
under- and post-graduate students at Kasr Al Ainy School of Medicine,
Cairo University, Egypt. Asian Pac J Cancer Prevent. 2016;17(8):3809–16.
26. Rodríguez-Feria P, Hernández-Flórez LJ, Rodríguez-Feria D. Knowledge,
attitudes and practices of prevention for cervical cancer and breast cancer
among medical students. Rev Salud Publica. 2016;18(3):354–66.
27. Ansari A, Shahzad N, Bota R, Ahmed M, Khalid B, Aziz AJ. Medical students’
knowledge and attitude towards breast Cancer risk factors and early
detection practices. Aust Med Sci. 2018;3(1):1024.
28. Howlader N, Noone A, Krapcho M, Miller D, Brest A, Yu M, et al. SEER Cancer
statistics review, 1975–2016. Bethesda: National Cancer Institute; 2019.
29. Schoemaker MJ, Jones ME, Wright LB, Griffin J, McFadden E, Ashworth A,
et al. Psychological stress, adverse life events and breast cancer incidence: a
cohort investigation in 106,000 women in the United Kingdom. Breast
Cancer Res. 2016;18(1):72.
30. Liu MX, Li J, Geng YL, Wang YC, Li J, Chen YJ, et al. Correlation study of
knowledge and behavior regarding breast care among female undergraduate
students in China. Asian Pac J Cancer Prevent. 2014;15(24):10943–7.
31. Cramer DW. The epidemiology of endometrial and ovarian cancer. Hematol
Oncol Clin North Am. 2012;26(1):1–12.
32. World Cancer Research Fund/American Institute for Cancer Research. Diet,
nutrition, physical activity and cancer: a global perspective-the third expert
report. 2018.
33. Noreen M, Murad S, Furqan M, Sultan A, Bloodsworth P. Knowledge and
awareness about breast cancer and its early symptoms among medical and
non-medical students of southern Punjab, Pakistan. Asian Pac J Cancer
Prevent. 2015;16(3):979–84.
34. Sharma K, Costas A, Damuse R, Hamiltong-Pierre J, Pyda J, Ong CT, et al.
The Haiti breast Cancer initiative: initial findings and analysis of barriers-tocare delaying patient presentation. J Oncol. 2013;2013:206367.
35. Ikhuoria EB. Bach CJEJoER, science: introduction to breast carcinogenesis–
symptoms, risks factors, treatment and management. Eur J Eng Res Sci.
2018;3(7):58–66.
36. Lauridsen MC, Tørsleff KR, Husted H, Erichsen C. Physiotherapy treatment of
late symptoms following surgical treatment of breast cancer. Breast. 2000;
9(1):45–51.
37. Okeke NJ. Influence of mass media campaigns on breast cancer knowledge
among women in Enugu State. Glob J Arts Humanit Soc Sci. 2018;6(4):16–43.
38. Okorie NJ. Mass media strategies for creating awareness of breast cancer.
Public Knowledge J. 2013.
39. Spector D, Mishel M, Skinner CS, Deroo LA, Vanriper M, Sandler DP. Breast
cancer risk perception and lifestyle behaviors among white and black

Ismail et al. BMC Medical Education

40.
41.

42.

43.

44.

45.
46.

47.

48.

(2021) 21:251

women with a family history of the disease. Cancer Nurs. 2009;32(4):
299–308.
Alberg AJ, Singh S. Epidemiology of breast cancer in older women:
implications for future healthcare. Drugs Aging. 2001;18(10):761–72.
Gaudet MM, Gapstur SM, Sun J, Diver WR, Hannan LM, Thun MJ. Active
smoking and breast Cancer risk: original cohort data and meta-analysis.
JNCI. 2013;105(8):515–25.
Seitz HK, Pelucchi C, Bagnardi V, La Vecchia C. Epidemiology and
pathophysiology of alcohol and breast cancer: update 2012. Alcohol
Alcohol. 2012;47(3):204–12.
Chen WY, Rosner B, Hankinson SE, Colditz GA, Willett WC. Moderate alcohol
consumption during adult life, drinking patterns, and breast cancer risk.
JAMA. 2011;306(17):1884–90.
Idris A, Al Saadi T, Turk T, Alkhatib M, Zakaria M, Sawaf B, et al. Smoking
behaviour and patterns among university students during the Syrian crisis.
Eastern Mediterr Health J. 2018;24(2):154–60.
Herity BA, Horgan JM, Bourke GJ, Wilson-Davis K. Tobacco, alcohol and
other drug use among medical students. Ir Med J. 1977;70(18):532–9.
Petroianu A, Reis DC, Cunha BD, Souza DM. Prevalence of alcohol, tobacco
and psychotropic drug use among medical students at the Universidade
Federal de Minas Gerais. Rev Assoc Med Bras. 2010;56(5):568–71.
Mammas IN, Bertsias GK, Linardakis M, Tzanakis NE, Labadarios DN, Kafatos
AG. Cigarette smoking, alcohol consumption, and serum lipid profile among
medical students in Greece. Eur J Pub Health. 2003;13(3):278–82.
Pitanupong J, Ratanapinsiri O. The prevalence of alcohol and substance use
among medical students at the Faculty of Medicine, Prince of Songkla
University, 2016. J Health Sci Med Res. 2018;36(2):107–15.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 12 of 12

