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Objective: Breast cancer (BC) is a major public health problem in Saudi Arabia and worldwide and significantly affects the health of 
Saudi women. This study investigates the awareness and predictors of breast cancer among medical students at the University of 
Bisha, Saudi Arabia.
Methods: This cross-sectional study involved 391 medical students from the University of Bisha (Medicine and Applied Medical 
sciences) conducted from June to December 2022. Data were collected using a questionnaire with 27 questions. Data were analyzed 
using Stata/ BE 17.0 for Mac (Intel 64-bit) 1985–2021 Stata Corp LLC. All ethical issues were addressed honestly, including IRB and 
student consent.
Results: In our study, almost half of the participants (49.36%) had suboptimal knowledge of general BC awareness, which was 
statistically significantly related to gender and previous participation in BC education (p-value < 0.05). Of the students (57%) showed 
a positive intention to participate in BC activities. Logistic regression models were used to identify factors that positively predicted 
student participation and engagement in BC activities. These factors showed a statistically significant relationship (p-value < 0.05), 
including previous participation (OR =1.557143), female (OR =1.412844), living in rural areas (OR =1.7075471), and medical applied 
sciences students (OR =1.439252).
Conclusion: Despite half of the participants having suboptimal awareness of BC, there was a significant willingness to engage in BC 
prevention activities. Therefore, we recommend further analysis to identify gaps in the medical curriculum and update it accordingly, 
as well as to plan an extracurricular activity to increase student awareness of breast cancer as part of the University of Bisha’s social 
accountability.
Keywords: breast cancer, awareness, predictors, medical students, Saudi Arabia

Introduction
Breast cancer (BC) is a major public health concern, with high mortality and morbidity rates worldwide. About a quarter (25%) of 
cancers are diagnosed in women. The image is the same in both developed and developing nations.1 Nevertheless; BC contributes 
significantly to the health of Saudi women. A recent study yielded alarming results regarding Saudi women’s awareness of BC, 
perception of risk factors, and preventive measures.2 A high incidence of BC was observed in central and western Saudi Arabia,3 

with more deterioration mortality and morbidities are expected in Saudi Arabia.4

Reasonable beliefs and awareness of warning signs for breast cancer prevention will enable women and their families to 
develop ideas about breast cancer prevention.5 Negative perceptions of the curability of early detected cancer and the effectiveness 
of screening tests would lead to increased risk of morbidities and mortality related to BC.5

Prevention should have good knowledge to empower women in BC because there is a significant relationship between 
women’s performance and perceived barriers to seeking health services. Women’s inadequate knowledge suggests that formal 
educational programs are urgently needed to raise women’s awareness. These educational programs should consider the factors 
influencing healthcare-seeking behavior.6,7
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The level of awareness of BC has been investigated in many studies, which showed variations in the level of 
awareness; in most situations, a low level of awareness was found.8–12 However, these studies have yet to focus on 
extracurricular and curricular updates and specific population development.

The effectiveness of the education program in promoting women’s health to prevent BC has been well documented in the 
literature. I have conducted a BC education program that has positively impacted the female college as a potential health educator. 
Therefore, implementing such educational programs will be of great value.13,14

One of the roles of Bisha University is to engage students as health educators in their communities during their studies and in 
the future as part of their professional development. The students come from the surrounding villages of the province of Bisha, 
where the University of Bisha is located. This is an ideal environment to participate in a health program that addresses BC 
awareness to transfer the knowledge acquired to rural women and prepare them for a future career in rural development, which is 
one of the priorities of the Saudi Vision 2030. Saudi health authorities are working hard to raise awareness about breast cancer 
prevention and early detection. This study aimed to investigate the knowledge, perception, and risk awareness of medical students 
at Bisha University in southern Saudi Arabia regarding breast cancer. The results of this study will be used to develop a breast 
cancer education program targeting women, with particular emphasis on rural areas. Also, it will provide valuable feedback in 
determining the gaps in students’ knowledge and give an excellent opportunity to evaluate and update the current curriculum 
related to such health problems.

Methods
Setting and Study Design
This cross-sectional study included medical students from the medical schools of the University of Bisha (Medicine and 
Applied Medicine (MAS)). The enrolled students were from the surrounding villages of Bisha city in the south of Saudi 
Arabia. The University of Bisha was established in 2014 to provide the rural and local communities (240 villages and 
more than 300,000 inhabitants) with an expanded vision to meet the rapid development of the Saudi community.

Study Population
Students enrolled for the academic year 2022 were considered potential participants in the study population. They live in 
the surrounding villages and influence community awareness of various health and social issues. The total number of 
students at Bisha University is 17,000, of which 900 are medical students. The education level of students is divided into 
clinical and pre-clinical. Both males and females were invited to participate in the study.

Before the participants filled out the questionnaire, they were given a brief introduction explaining the study’s objectives and 
ethical issues. After the questionnaires were completed and collected, they were given another session to raise their awareness 
of BC and the intended role they should play in their communities. The outcome of the discussion was not recorded or used for 
analysis. They were given the plan for the educational program and the possibility of their participation in the educational 
campaign.

Study Sample
However, all medical students were invited to participate in the study. 391 medical students completed the printed questionnaire. 
This number met the required sample size, calculated using the following equation with a margin of error of 0.05 and a 95% CI 
level: n = (z)2p (1-p) / d2.

Data Collection
The data were collected using a questionnaire with 27 questions from June to December 2022. There were four sections dealing 
with sociodemographic, general knowledge, risk factors, and symptoms of BC. The questionnaire was created after reviewing the 
relevant literature and related studies.15,16 Expert colleagues further validated it. The data were entered into an excel spreadsheet 
for management. Those who scored 60% or more on the corrected response were considered to have optimal awareness. But those 
who scored less than 60% were considered to have poor awareness. For the final calculation, 20 questions were considered 
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(symptoms, risk factors, and general knowledge). There were points for each corrected response. The predictor questions were 
age, gender, residence, university, and education level. Previous participation and interest in studying BC were included.

Data Analysis
Data were analyzed using Stata/ BE 17.0 for Mac (Intel 64-bit) 1985–2021 Stata Corp LLC. The (summarize) command was used 
to perform descriptive statistics. The command (tabulate, cchi2 chi2 row sort) was used to run the correlation and obtain the 
p-values by the chi-square test. The commands regress and logistics were used to determine the predictors of BC awareness. The 
(odds ratio, Std. err., z, P > |z|, and 95% CI) were calculated. A P value of 0.05 or less was considered a rejection of the null 
hypothesis.

Ethical Issues
Ethical approval was obtained from the IRB of the University of Bisha. All ethical issues were addressed honestly, including 
students’ consent and informed consent to participate in the study. The relevant institutions were informed, and their permission 
was obtained accordingly.

Results
The total number of students who participated in this study was 391, most of whom were under 20 years of age (65%), 
female (67.3%), living in rural areas (73.4%), studying applied medical sciences (MAS) (66.8%), and in the preclinical 
phase of their studies (60.1%). Most of them had previously participated in BC education activities and were interested in 
engaging in BC education (54.2%) and (57%), respectively, as shown in Table 1.

Participants’ overall knowledge of breast cancer risk factors is shown in Figure 1. Those who scored greater than or 
equal to 60% corrected responses were considered to have optimal knowledge. This was evident for the risk factors: old 
age (65.7%), family history (81.6%), and smoking (70.6%). On the other hand, a low-fat diet and breastfeeding were 
mentioned as protective factors (90.3% and 89.3%, respectively). On the other hand, low optimal knowledge of risk 
factors related to the birth of the first child after the age of 30 (37.6%), early onset of menarche (before the age of 12) 
(27.6%), late menopause (after the age of 55) (50.3%), use of oral contraceptives (52.4%), and large breasts (36.3%) 
were reported.

Table 1 Characteristics of the Participating Students

Variables Number (%)

Age in years

< 20 254 (65)

≥20 137(35)

Gender

Male 128 (32.7)

Female 263 (67.3)

Residency

Urban 104 (26.6)

Rural 287 (73.4)

College

Medicine 130 (33.2)

Medical Applied Science (MAS) 261 (66.8)

(Continued)
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All study participants reported optimal knowledge of BC symptoms (see Figure 2), reflecting general awareness 
where they reported more than 60% of all items assessed.

The relationship between the general characteristics of the study participants and the awareness of BC revealed that 
198 (50.64%) have optimal awareness of BC. On the other hand, 193 (49.36%) have suboptimal awareness. Those who 
have optimal awareness are under 20 years old (3.69%), female (34%), students living in rural areas (38.62%), MAS 
students (33.5%), and preclinical (29.16%). Those who had already participated in BC education programs were 
(27.37%), and those who were interested (27.88%). Optimal knowledge was statistically significantly related to gender 
(p-value 0.001 and previous participation in BC education (p-value 0.005). We can predict that female students who have 
previously participated in a BC education program are more likely to have optimal knowledge of BC (p-value < 0.05). 
For more details, see (Table 2).

Logistic regression models were used to identify factors that positively predict student participation and engagement 
in BC awareness. Further analysis revealed that females are 1.4 times more likely to be associated with positive intention 
to participate in BC than males (OR =1.412844, p-value=0.006, 96% CI=1.105474–1.805677). However, the willingness 

Table 1 (Continued). 

Variables Number (%)

Education level

Preclinical 235 (60.1)

Clinical 156 (39.9)

Previous participation of BC awareness

Yes 212 (54.2)

No 179 (45.8)

Interest in engagement of BC awareness

Yes 223 (57)

No 168 (43)

Figure 1 The overall knowledge of the participants regarding their awareness related to breast cancer risk factors (n=391).
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to participate in an educational program is significantly high among students from rural and urban areas. Nevertheless, 
the desire to participate in a BC educational program is 1.7 times higher among those living in rural areas than those 
living in urban areas (OR =1.7075471.707547, p-value=0.001, 96% CI=1.343586–2.170101). Medical Applied Science 

Table 2 The Relationship Between the General Characteristics of the Study Participants 
and the Level of BC Awareness

Variables Level of Awareness Total N (%) p-value*

Optimal 
N (%)

Suboptimal 
N (%)

Age in years

< 20 120 (30.69) 134 (34.27) 254 (64.96) 0.06

≥20 78 (19.95) 59 (15.09) 137 (35.04)

Gender

Male 65 (16.62) 63 (16.11) 128 (32.74) 0.001

Female 133 (34.02) 130 (33.25) 263 (67.26)

Residency

Urban 74 (12.02) 57 (14.58) 104 (26.6) 0.19

Rural 151 (38.62) 136 (34.78) 287 (73.4)

College

Medicine 67 (17.14) 63 (16.11) 130 (33.25) 0.80

Medical Applied 

Science

131 (33.5) 130 (33.25) 261 (66.75)

Education level

Preclinical 114 (29.16) 121 (30.95) 235 (60.1) 0.30

Clinical 84 (21.48) 72 (18.41) 156 (39.9)

(Continued)

Figure 2 The overall knowledge of the participants regarding their awareness related to breast cancer symptoms (n=391).
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students are 1.4 times more likely to participate in BC Awareness than medical school students (OR =1.439252, 
p-value=0.004, 96% CI=1.12463–1.841893). Previous participation in the BC Awareness Program is an excellent 
predictor of participation in the BC Awareness Program. Those who previously participated are 1.5 times more likely 
to participate in future BC education activities (OR =1.557143, p-value=0.004, 96% CI=1.153328–2.102346). Women 
living in rural areas, MAS students, and those who have previously participated in a BC education program were more 
likely to desire to participate in a BC education program (p-value less than 0.05). For more details on the logistic 
regression analysis used to determine the predictors of medical students’ willingness to participate in a BC education 
program, see (Table 3).

Table 2 (Continued). 

Variables Level of Awareness Total N (%) p-value*

Optimal 
N (%)

Suboptimal 
N (%)

Previous participation of BC awareness

Yes 107 (27.37) 105 (26.85) 212 (54.22) 0.005

No 91 (23.27) 88 (22.51) 179 (45.78)

Interest in engagement of BC awareness

Yes 109 (27.88) 114 (29.16) 223 (57.03) 0.40

No 89 (22.76) 79 (20.2) 168 (42.97)

Total 198 (50.64) 193 (49.36) 391 (100)

Table 3 Logistic Regression for the Predictors of Medical Students’ Engagement in the BC Awareness 
Activities (n=223, 57%)

Variables Odds 
Ratio

Std. Err. z-Statistic p-value [95% Confident 
Interval]

Upper Lower

Age in years < 20 1.41 0.3325722 1.46 0.145 0.8879997 2.238597

≥20 0.93 0.319104 −0.20 0.839 0.4770114 1.823746

Gender Male 1.17 0.2073727 0.88 0.377 0.8261581 1.655507

Female 1.41 0.1768473 2.76 0.006 1.105474 1.805677

Residency Urban 0.41 0.0978329 −3.73 0.001 0.2601155 0.6575027

Rural 1.71 0.2088437 4.37 0.001 1.343586 2.170101

College Medicine 1.13 0.1987932 0.70 0.483 0.8015398 1.596296

MAS 1.44 0.1811361 2.89 0.004 1.12463 1.841893

Education level Preclinical 1.22 0.1595401 1.50 0.134 0.9412296 1.573519

Clinical 1.69 0.4966496 1.77 0.076 0.9459406 3.002829

Previous 
participation in BC 

awareness

Yes 1.56 0.2385024 2.89 0.004 1.153328 2.102346

No 1.16 0.1602438 1.10 0.272 0.8880202 1.523824
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Discussion
In this study, we investigated breast cancer awareness and predictors of medical students’ willingness to participate in 
a prevention program. It reflects important aspects to consider in future interventions, especially because we engage 
medical students to target their community. Factors influencing awareness and predictors of willingness to participate 
were identified and addressed as possible modifiable factors. There is limited evidence on the predictors associated with 
promoting medical student engagement in breast cancer awareness and community participation in general. This is 
because Bisha College medical students should be role models for their communities in their practice of public health and 
community development, with a particular focus on breast cancer.

In our study, almost half of the participants (49.36%) have suboptimal knowledge about general BC awareness. The 
knowledge should be at least 60% or more to be classified as optimal. This result is consistent with other studies from 
Saudi Arabia,16 Egypt,17 and Indonesia,18 which reported suboptimal knowledge among medical students. On the other 
hand, contradictory results were reported from a study at the University of Albaha in Saudi Arabia, which reported high 
optimal knowledge of BC.19 Another study from Bangladesh also reported suboptimal knowledge of about 66%.20 These 
results are unexpected, especially for medical students. This means that a high percentage of students are aware of the 
symptoms of breast cancer, but their knowledge about the risk factors that can lead to breast cancer is low. This lack of 
knowledge about risk factors could lead to a delay in seeking medical attention or taking preventative measures. It 
highlights the need for more education and awareness campaigns about breast cancer risk factors to improve early 
detection and prevention efforts. These results could be used to plan an update of the curriculum by having the topic 
of BC at different levels of study. Reviewing the current curriculum requires deciding on the areas that need improve-
ment. Above all, we want our students to play an important role as health promoters in their local communities.

The study results show that the knowledge of risk factors (less than 60%) is suboptimal. These include having the first 
child born at age 30, early menarche, late menopause, taking oral contraceptives, and having large breasts. These findings 
are considered insufficient knowledge and need to be considered in further interventions. These findings are consistent 
with studies conducted among medical students in the United Arab Emirates,12 Pakistan,21 and Bangladesh22 that 
reported suboptimal knowledge of risk factors. The risk factors assessed are the most adjustable, so students should be 
aware of them to deal with future changes addressed by the support program adopted by Bisha University and applied by 
the students themselves. Because the knowledge of risk factors is essential for seeking medical advice.

This study showed significant results regarding medical students’ knowledge of BC symptoms. However, they all 
have an optimal knowledge of the symptoms of BC (from 67.5–92.8) and have a high knowledge (more than 90%) 
regarding the change in the shape of the breast and the presence of pain in the breast region. This finding is consistent 
with study findings among Malaysian university students.23 Knowledge of the clinical features of breast cancer 
determines patients’ behavior when seeking early medical attention. Breast cancer is a progressive disease that begins 
with a small lump and gradually enlarges. The prognosis is much better if the condition is detected as early as possible 
when students have the proper knowledge. We expect to equip women in their local community with the appropriate 
knowledge and thus change their behavior to seek early medical help through participation in the screening program and 
routine breast care. The late diagnosis of certain medical conditions can lead to poorer outcomes and increased mortality 
rates, so we rely on awareness for early diagnosis and better outcomes. Having good knowledge about breast cancer can 
help individuals identify the early symptoms of the disease and seek medical attention promptly. Early detection of breast 
cancer is crucial as it increases the chances of successful treatment and improves survival rates. Therefore, having good 
knowledge about breast cancer can help individuals recognize these symptoms and seek medical attention promptly. 
However, it is important to note that advanced breast cancer can occur despite early detection and treatment. Regular 
screening and follow-up appointments with healthcare professionals are essential for maintaining good breast health.

Using the logistic regression model to predict factors influencing the willingness of the students to participate in 
the BC awareness program that can be adopted by the University of Bisha or at the individual level in their villages. This 
study identifies the most significant predictor of students’ willingness to participate in a health promotion program. Those 
who strongly intend to participate in a health promotion program are female students (OR=1.412844), rural residency 
(OR=1.707547), MAS students (OR=1.439252), and those who have already participated in awareness programs 
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(OR=1.557143). These results are consistent with the Egyptian study that examined the predictor and intention to 
participate in BC awareness activities.24 Although the intention of students to participate has yet to be extensively 
studied, Turkish and Jordanian studies25,26 evaluated educational level as a strong predictor of positive intention to 
participate in a BC health promotion program.

Breast cancer is the most common type of cancer and the primary cause of mortality in women worldwide and in 
Saudi Arabia. Education of women is recommended for early detection and treatment. Evidence of educational programs 
in developing countries was reported,27 which raised early detection and prevention as a good practice. Significant 
modifications and renovation of the curriculum of the faculties of Medicine to be in tune with the significant announced 
changes in the Alasiri paper addressing healthcare transformation in Saudi Arabia.28

Breast cancer awareness among medical students at the University of Bisha, Saudi Arabia, is relatively acceptable. 
However, there is still room for improvement in knowledge about the importance of early detection. Medical schools in 
Saudi Arabia should consider incorporating more comprehensive breast cancer education into their curricula to ensure 
that future healthcare professionals are well-equipped to address this important health issue. Raising awareness about 
breast cancer is crucial in reducing its incidence and improving patient outcomes.

Limitations of the Study
The study was conducted in a specific community, which is more rural, and the students live in the surrounding villages of the 
university. Therefore, the results of this study can only be extrapolated to the national level with significant modification. The 
study was conducted among the College of Medicine and the College of Applied Medicine students without including other 
colleges important for health promotion because they live in the same environment and play an important role in health promotion.

Although the findings of this study could be useful in developing a breast cancer education program (for the first time) in rural 
areas of Saudi Arabia, it is difficult to generalize at national levels. Rural areas in Saudi Arabia are similar to each other.

Conclusion
In this study, half of the students had overall suboptimal awareness of BC, but at the same time, there was a significant 
willingness to engage in BC prevention activities. Therefore, we recommend further analysis to identify gaps in the 
medical curriculum and update it accordingly, as well as to plan an extracurricular activity to increase student awareness 
of breast cancer as part of the University of Bisha’s social accountability, especially since most of our students were from 
the surrounding villages of Bisha in southern Saudi Arabia.
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