


Assessment of Breast Cancer and Breast Self-Examination Awareness Among Young Women in Kalaburagi District, India: A Prospective Quasi-Experimental Study
Abstract
Background: Breast cancer is the most prevalent malignancy among women globally and is a leading cause of cancer-related mortality in India. Early detection significantly improves survival, and breast self-examination (BSE) is a simple, cost-effective method for early identification of changes in breast tissue.
Objective: To assess awareness of breast cancer and BSE among Young college students in Kalaburagi district.
Methods: This prospective Quasi-Experimental study included 190 female students from multiple degree colleges over six months. Baseline knowledge was assessed using a structured questionnaire. An educational intervention using presentations, videos, and leaflets was conducted, followed by post-intervention assessment.
Results: Pre-intervention, while 100% of participants had heard of breast cancer, only 11% had ever performed breast self-examination (BSE), and baseline knowledge was low across risk factors (24.8%), signs and symptoms (27.1%), BSE (21.6%), and detection and treatment (32.2%). Post-intervention, overall breast cancer knowledge increased to 95%, with substantial improvements in awareness of risk factors (67.5%), signs and symptoms (84.9%), BSE technique (67.3%), and detection and treatment modalities (76.8%). All improvements were statistically significant (p < 0.001).
Conclusion: Baseline awareness of breast cancer and BSE among students was low but significantly improved with structured educational interventions. Targeted health education programs are essential to promote early detection and improve breast health literacy among young women.
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1. Introduction
Breast carcinoma constitutes a biologically and clinically heterogeneous neoplasm characterized by malignant transformation of mammary epithelial cells, which frequently culminates in invasive growth and metastatic dissemination if not identified at incipient stages. Globally, breast cancer persists as the preeminent malignancy among women, with incidence trajectories surpassing other site‑specific cancers, thereby imposing a formidable burden on health systems especially in low‑ and middle‑income countries (LMICs) where resource constraints exacerbate delays in diagnosis and treatment. According to recent global estimates, breast cancer remains the leading cause of female cancer mortality, with projections indicating an annual rise in new diagnoses into the mid‑21st century unless early detection strategies achieve widespread penetration.1,2
In the Indian paradigm, epidemiological data delineate a troubling escalation in breast cancer incidence, disproportionately affecting women in their reproductive and pre‑menopausal years compared to Western cohorts, where peak incidence typically occurs later in life.3,4 The paucity of organized national screening programs and the alarmingly low participation in systematic early detection services with national screening rates reported below 2% across most states amplify this public health crisis and reflect critical deficits in both awareness and infrastructural capacity.5
Primordial and secondary prevention strategies underscore the imperative of risk factor identification, symptom recognition, and adoption of accessible screening modalities. While mammography and clinical breast examination (CBE) occupy central roles in structured screening protocols, their limited availability and high cost in LMIC settings necessitate reliance on breast self‑examination (BSE) as a pragmatic interim strategy to promote breast awareness and facilitate earlier clinical engagement when abnormalities are detected.6,7 Even though guidelines in high‑resource settings increasingly emphasize breast awareness over formal BSE instruction, in resource‑constrained environments BSE remains a cost‑effective, scalable approach that enhances perceptual acuity regarding palpable changes in breast tissue.7,8
Despite the theoretical utility of BSE, empirical literature reveals consistently suboptimal knowledge and practice among women, including tertiary‑educated cohorts, with a significant gap between superficial disease recognition and comprehensive understanding of risk factors, warning signs, and correct BSE technique.9,10 A recent intervention trial demonstrated that structured, simulation‑based breast health education yields statistically significant increases in both breast cancer awareness and BSE skills (p < 0.001), reinforcing the salience of multi‑modal educational frameworks in ameliorating knowledge deficits.11
In light of these convergent evidentiary insights, this study was devised to quantify baseline awareness of breast cancer and BSE among young female college students in Kalaburagi district and to evaluate the efficacy of structured educational interventions in augmenting knowledge across critical domains including risk factors, signs and symptoms, early detection, and treatment paradigms.
2.METHODOLOGY
2.1 Study Design: A prospective study with a pre- and post-intervention assessment, resembling a quasi-experimental design, was conducted to evaluate breast cancer and breast self-examination (BSE) awareness among female college students. The study measured the impact of structured educational interventions on participants’ knowledge levels.
2.2 Study Site and Population: The study was carried out in multiple degree colleges across Kalaburagi district, Karnataka, India. Female students aged 18–25 years who were willing to participate and provide informed consent were included. Male students, participants under 18 years, and those unwilling to participate were excluded from the study.
2.3 Study Duration: The study was conducted over a 6-month period.
2.4 Sample Size: A total of 210 students were initially enrolled; 190 completed the study and were included in the final analysis.
2.5 Ethical Considerations: Ethical approval was obtained from the Institutional Review Board (IRB) of HKE’s Matoshri Taradevi Rampure Institute of Pharmaceutical Sciences, Kalaburagi. Written informed consent was obtained from all participants. Confidentiality of participants’ data was maintained throughout the study.
2.6 Study Materials:
1. Questionnaire: A self-structured questionnaire assessing knowledge of breast cancer, BSE, risk factors, signs and symptoms, and treatment. The questionnaire was developed based on a comprehensive review of relevant literature and expert input from oncology and public health professionals to ensure content validity. A pilot study was conducted among 15–20 students to assess clarity, relevance, and reliability, and necessary modifications were incorporated prior to the main study.
2. Educational Intervention: Delivered using PowerPoint presentations, videos, and educational leaflets designed from validated sources (books, journals, WHO guidelines).
3. Feedback Form: To record participants’ post-intervention responses and suggestions.
4. Data Collection Form: Captured demographic data (age, academic year, field of study) and baseline knowledge.
Inclusion Criteria: Female students enrolled in degree colleges in Kalaburagi district, aged between 18 and 25 years, who were willing to participate and provide written informed consent, and were present during the educational intervention sessions.
Exclusion Criteria: Male students, students under 18 years of age, those unwilling to participate, students who were absent during either the pre-test or post-test assessments, and students with a prior diagnosis of breast cancer or other serious breast-related conditions
2.7 Study Procedure:
· Participants completed a pre-test assessing baseline knowledge.
· An educational session was conducted using presentations, videos, and distribution of leaflets detailing breast cancer, risk factors, signs, BSE technique, and treatment options.
· Participants completed a post-test using the same questionnaire.
· Data were analysed descriptively to evaluate changes in knowledge before and after the intervention.
2.8 Data Analysis
All collected data were entered into IBM SPSS Statistics version 31.0 for comprehensive analysis. Descriptive statistics were computed to summarize the demographic characteristics and baseline knowledge of participants, including frequency, percentage, and mean.


For inferential analysis:
1. Paired t-test was applied to compare pre-test and post-test mean knowledge scores across all domains (breast cancer knowledge, risk factors, signs and symptoms, breast self-examination, and detection & treatment).
2. McNemar’s test was employed to evaluate changes in categorical responses for individual knowledge items and BSE practices before and after the intervention.
A p-value < 0.05 was considered statistically significant, while values < 0.001 were reported as highly significant. All results were presented in tables with pre-test and post-test percentages, mean scores, improvement percentages, and corresponding p-values to clearly demonstrate the effectiveness of the educational intervention.
3. Results
Table 1: Demographic and Academic Profile of Participants (n=190)
Table 1 shows that the majority of participants were aged 18–20 years (80%), with the remaining 20% belonging to the 21–25-year age group. Most students were from BSc Nursing programs, particularly first-year students (48.9%), followed by second-year (20.5%) and fourth-year (8.9%). A smaller proportion of participants were enrolled in GNM, D-Pharmacy, B-Pharmacy, and Pharm D courses, indicating a diverse representation of healthcare-related academic backgrounds.
	variable
	Category
	Frequency
	Percentage (%)

	Age (years)
	18–20
	152
	80

	
	21–25
	38
	20

	Course
	BSc Nursing 1st Year
	93
	48.9

	
	BSc Nursing 2nd Year
	39
	20.5

	
	BSc Nursing 3rd Year
	15
	7.9

	
	BSc Nursing 4th Year
	17
	8.9

	
	GNM
	8
	4.2

	
	D-Pharmacy 1st Year
	8
	4.2

	
	B-Pharmacy 2nd Year
	1
	0.5

	
	B-Pharmacy 4th Year
	2
	1

	
	Pharm D 2nd Year
	4
	2.1

	
	Pharm D 3rd Year
	3
	1.6


Table 2: Knowledge of Breast Cancer, Risk Factors, and Signs & Symptoms
Table 2 shows the pre-test and post-test knowledge levels across breast cancer domains. The McNemar’s test demonstrates significant improvements (p < 0.05) in almost all areas, except for universal knowledge of “heard about breast cancer” which was already 100%.
	Knowledge Area
	Variable
	Pre-Test Yes (%)
	Post-Test Yes (%)
	Improvement (%)
	p-value

	Breast Cancer Knowledge
	Heard about breast cancer
	100
	100
	0
	–

	
	Can breast cancer be transmitted?
	71
	95
	24
	<0.001*

	
	Only females affected
	32
	88
	56
	<0.001*

	
	Early detection improves survival
	67
	97
	30
	<0.001*

	Risk Factors
	Smoking
	14
	72
	58
	<0.001*

	
	Large breasts
	47
	54
	7
	0.05

	
	Family history
	10
	44
	34
	<0.001*

	
	Oral contraceptives
	16
	73
	57
	<0.001*

	
	Breastfeeding
	48
	63
	15
	<0.01*

	
	Late childbirth
	14
	76
	62
	<0.001*

	
	Early menarche (<12 yrs)
	27
	80
	53
	<0.001*

	
	Late menopause (>55 yrs)
	23
	78
	55
	<0.001*

	Signs & Symptoms
	Local discomfort
	21
	76
	55
	<0.001*

	
	Breast lump
	24
	93
	69
	<0.001*

	
	Nipple discharge
	37
	84
	47
	<0.001*

	
	Nipple retraction
	28
	87
	59
	<0.001*





Table 3: Knowledge and Practice of Breast Self-Examination (BSE)
Table 3 illustrates that although actual BSE practice did not improve (p = 1.0), knowledge regarding the benefits, timing, and technique of BSE increased significantly after the educational intervention from McNemar’s test test applied.
	Variable
	Pre-Test Yes (%)
	Post-Test Yes (%)
	Improvement (%)
	p-value

	Ever performed BSE
	11
	11
	0
	1.0 (NS)

	Early detection benefit
	33
	78
	45
	<0.001*

	Correct timing (week after menstruation)
	14
	86
	72
	<0.001*

	Palpation using 3 fingers
	29
	94
	65
	<0.001*


Table 4: Knowledge of Screening and Treatment Methods
Table 4 shows significant improvements in students’ knowledge of breast cancer screening and treatment methods after the educational intervention.
	Variable
	Pre-Test Yes (%)
	Post-Test Yes (%)
	Improvement (%)
	p-value

	Screening methods (BSE, mammography, CBE, X-ray)
	41
	74
	33
	<0.001*

	Treatment methods (Surgery, chemotherapy, radiation, hormonal therapy)
	45
	94
	49
	<0.001*

	Mammography should be done yearly
	11
	63
	52
	<0.001*






Table 5: Mean Knowledge Scores Across Domains
Table 5 presents the mean knowledge scores across different breast cancer domains before and after the educational intervention. A paired t-test was applied to compare pre-test and post-test scores for each domain. The results show a significant improvement in all domains (p < 0.001), demonstrating that the structured educational sessions were highly effective in enhancing students’ knowledge regarding breast cancer, its risk factors, signs and symptoms, breast self-examination, and detection and treatment methods.
	Knowledge Domain
	Pre-Test Mean (%)
	Post-Test Mean (%)
	Improvement (%)
	p-value

	Breast cancer knowledge
	67.6
	95
	27.4
	<0.001*

	Risk factors
	24.8
	67.5
	42.7
	<0.001*

	Signs and symptoms
	27.1
	84.9
	57.8
	<0.001*

	Breast self-examination
	21.6
	67.3
	45.7
	<0.001*

	Detection & treatment
	32.2
	76.8
	44.6
	<0.001*

	Overall Mean
	34.6
	78.3
	43.7
	<0.001*


Figure 1: Pre-Test vs Post-Test Knowledge/Practice (%)

Figure 2: Pre-Test, Post-Test, and Improvement in Knowledge Scores Across Breast Cancer Domains Among College Students

4. Discussion
The findings of this prospective quasi‑experimental investigation elucidate a disquieting dearth of substantive knowledge regarding breast carcinoma and preventive behaviors among young female degree students at baseline, despite universal familiarity with the disease name. Domain‑specific analysis revealed disproportionately low baseline comprehension of risk factors (24.8%), clinical manifestations (27.1%), breast self‑examination methodology (21.6%), and detection and treatment protocols (32.2%). These observations are congruent with extant literature documenting similar lacunae in breast cancer literacy among young women in both Indian and LMIC contexts, wherein superficial disease awareness frequently coexists with profound deficits in actionable knowledge necessary for early recognition and intervention.9,10
The intervention utilized in this study comprising didactic presentations, audio visually enriched modules, and informational leaflets elicited robust and statistically significant improvements across all evaluated domains (p < 0.001). Post‑intervention metrics exhibited marked augmentation in overall breast cancer knowledge (95%), risk factor awareness (67.5%), symptom recognition (84.9%), understanding of BSE technique (67.3%), and comprehension of detection and therapeutic modalities (76.8%). The magnitude of these enhancements aligns with outcomes reported in controlled educational trials, including simulation‑based breast health instruction that yielded significant increases in both cognitive and skill‑based competencies related to breast cancer and self‑examination (p < 0.001).11
Although actual self‑reported performance of BSE did not demonstrate immediate improvement in this cohort (p = 1.0), knowledge parameters exhibited statistically significant gains in perceived benefits, correct timing, and procedural components of BSE (all p < 0.001). This pattern mirrors findings from similar intervention studies wherein cognitive enhancement precedes measurable behavior change, suggesting that longitudinal reinforcement and behavioral support mechanisms may be necessary to translate knowledge acquisition into habitual preventive actions.
Taken collectively, the present findings substantiate the critical role of structured, contextually tailored educational initiatives in attenuating the pervasive gap between disease awareness and preventive praxis. In environments where breast cancer screening infrastructure remains underdeveloped, amplifying breast health literacy through institution‑based education particularly among impressionable student populations can catalyze wider dissemination of knowledge within familial and community networks, thereby fostering earlier detection behaviors and potentially mitigating downstream mortality and morbidity.
5. Conclusion
The present study demonstrates that baseline awareness of breast cancer, particularly regarding risk factors, warning signs, and breast self-examination (BSE), was inadequate among college students. Although most participants had heard of breast cancer, practical knowledge and preventive practices were notably limited at baseline. However, the implementation of a structured educational intervention resulted in a marked and statistically meaningful improvement in overall knowledge, domain-specific understanding, and awareness of early detection strategies.
These findings underscore the effectiveness of targeted health education programs in enhancing breast health literacy and bridging the gap between awareness and preventive practice. Educating young women during their college years is especially critical, as this population is highly receptive to health information and capable of disseminating knowledge within their families and communities. Regular, institution-based educational initiatives focusing on breast cancer awareness and BSE can empower young women to recognize early warning signs, adopt preventive behaviours, and seek timely medical attention. Integrating such programs into routine college health services may play a pivotal role in promoting early detection and reducing the long-term burden of breast cancer.

Limitations
Notwithstanding the methodological rigor, several limitations merit acknowledgment. First, the study sample was relatively limited (n = 190), which may constrain the generalizability of findings to broader populations. Second, the study duration of six months restricted long-term assessment of sustained knowledge retention and behavioural adoption of breast self-examination (BSE). Third, participant availability and engagement were subject to academic scheduling constraints, potentially influencing response consistency and intervention exposure. Finally, self-reported measures of BSE practice may be influenced by social desirability bias, thereby limiting the accuracy of behavioural outcomes. Future studies with larger, multi-institutional cohorts and longitudinal follow-up are warranted to validate and expand upon these findings.
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Pre-Test Yes (%)	
Heard about breast cancer	Can breast cancer be transmitted?	Only females affected	Early detection improves survival	Smoking	Large breasts	Family history	Oral contraceptives	Breastfeeding	Late childbirth	Early menarche (	<	12 yrs)	Late menopause (	>	55 yrs)	Local discomfort	Breast lump	Nipple discharge	Nipple retraction	Ever performed BSE	Early detection benefit	Correct timing (week after menstruation)	Palpation using 3 fingers	Screening methods (BSE, mammography, CBE, X-ray)	Treatment methods (Surgery, chemotherapy, radiation, hormonal therapy)	Mammography should be done yearly	100	71	32	67	14	47	10	16	48	14	27	23	21	24	37	28	11	33	14	29	41	45	11	Post-Test Yes (%)	
Heard about breast cancer	Can breast cancer be transmitted?	Only females affected	Early detection improves survival	Smoking	Large breasts	Family history	Oral contraceptives	Breastfeeding	Late childbirth	Early menarche (	<	12 yrs)	Late menopause (	>	55 yrs)	Local discomfort	Breast lump	Nipple discharge	Nipple retraction	Ever performed BSE	Early detection benefit	Correct timing (week after menstruation)	Palpation using 3 fingers	Screening methods (BSE, mammography, CBE, X-ray)	Treatment methods (Surgery, chemotherapy, radiation, hormonal therapy)	Mammography should be done yearly	100	95	88	97	72	54	44	73	63	76	80	78	76	93	84	87	11	78	86	94	74	94	63	



Pre-Test Mean (%)	
Breast cancer knowledge	Risk factors	Signs and symptoms	Breast self-examination	Detection 	&	 treatment	Overall Mean	67.599999999999994	24.8	27.1	21.6	32.200000000000003	34.6	Post-Test Mean (%)	
Breast cancer knowledge	Risk factors	Signs and symptoms	Breast self-examination	Detection 	&	 treatment	Overall Mean	95	67.5	84.9	67.3	76.8	78.3	Improvement (%)	
Breast cancer knowledge	Risk factors	Signs and symptoms	Breast self-examination	Detection 	&	 treatment	Overall Mean	27.4	42.7	57.8	45.7	44.6	43.7	






