
 

Breast Cancer Education… | 216  

 

Gaster, 24(2), 2026, 216 - 224 
https://journal.aiska-university.ac.id/index.php/gaster 
e-ISSN: 2549-7006; p-ISSN: 1858-3385 
DOI: https://doi.org/10.30787/gaster.v24i2.2656 

Original Research  

 

Breast Cancer and Self-Examination Knowledge After Education 

Among Female Boarding-School Students 
 

Fatma Maulida Abiya1*, Andi Muhammad Idris 1, Bella Nur Azmy1, Adinda Azka 

El-Kirami1, Ikhwanul Muslim2,3, Purwo Setiyo Nugroho4,5  

 
1 Faculty of Medicine, Universitas Muhammadiyah Kalimantan Timur, Indonesia 
2 Faculty of Law, Universitas Muhammadiyah Kalimantan Timur, Indonesia 
3 Ahmad Ibrahim Kulliyah of Laws, International Islamic University Malaysia, Malaysia 
4 Faculty of Public Health, Universitas Muhammadiyah Kalimantan Timur, Indonesia 
5 Visiting Scholar, ASEAN Institute for Health Development, Mahidol University, Thailand 

 

 

ABSTRACT 
Introduction: Breast cancer remains a major women’s health 

burden, and health promotion for early detection is a core 

component of contemporary breast cancer control. Adolescence 

provides an opportunity to establish breast-health literacy before 

adulthood, yet evidence on focused breast-health education in 

Indonesian Islamic boarding schools remains limited. 
Objective: To compare overall breast cancer and BSE knowledge 

immediately before and after education among female adolescents 

at an Islamic boarding school. 
Method: Sixty-five female adolescents with complete paired data 

took part in a pre-experimental, one-group pretest-posttest study. 

A 15-item true/false questionnaire spanning breast cancer, its risk 

factors, warning signs, early detection, and BSE was used to gauge 

knowledge, and raw scores were converted into percentages. 

Normality of the pretest-posttest difference scores was checked 

with the Shapiro-Wilk test, after which paired pretest and posttest 

scores were compared through the Wilcoxon signed-rank test. 
Result: Mean knowledge increased from 86.15 ± 9.45 to 95.49 ± 

6.47; median scores increased from 86.67 to 100.00 (Wilcoxon 

p<0.001). The reported Wilcoxon statistic requires verification of 

its software definition. 
Conclusion: Knowledge scores increased immediately following 

a single educational session. Without a comparison group or 

follow-up, causal improvement, durable retention, and BSE 

practice cannot be inferred. 
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INTRODUCTION 

As a global public-health issue, breast cancer shows no sign of retreating. An estimated 

2.3 million women worldwide received a new diagnosis in 2022 alone, representing 

11.6% of all cancer diagnoses that year, and the disease claimed roughly 670,000 lives 

(1). To curb this mortality, WHO's Global Breast Cancer Initiative rests on three pillars: 

promoting early detection, ensuring timely diagnosis, and delivering comprehensive 

breast cancer management (2). Indonesia's own response includes public education on 

breast self-examination (SADARI) and clinical breast examination (SADANIS) led by 

the Ministry of Health, together with the National Cancer Control Plan 2024–2034, which 

places renewed emphasis on early detection within the country's broader cancer-control 

strategy (3,4). 

Building breast-health awareness and preventive knowledge early has clear advantages, 

and adolescence stands out as a particularly suitable time to start: education delivered 

during these years can familiarize young people with breast cancer risk factors, warning 

signs, and the basic principles of breast self-examination (BSE). One Indonesian study of 

female adolescents illustrates the gap that remains: general awareness of breast cancer 

was fairly high, yet knowledge of specific risk factors and BSE lagged behind (5), 

pointing to particular content areas that health education still needs to address for this age 

group. A separate study conducted among women in Surabaya reinforces this concern, 

reporting that both breast cancer knowledge and attitudes toward BSE independently 

predicted whether BSE was actually performed (6). Together, these findings point to a 

need for stronger breast cancer and BSE education. 

Several recent intervention studies point to the value of structured breast-health education 

for young women, although the details differ by setting and design. Among Nigerian 

secondary-school girls, peer education substantially improved breast cancer and BSE 

knowledge (7), and a comparable pre-post intervention among Bangladeshi university 

students raised knowledge of symptoms, risk factors, prevention, screening, and BSE 

procedures (8). School-based programs produced similar gains: students in Ghana 

improved on general breast cancer knowledge alongside recognition of symptoms, risk 

factors, and BSE/screening knowledge (9), while a controlled school intervention in 

Oman improved recognition of risk factors and symptoms and shortened the anticipated 

time to seeking medical help (10). Teaching format also made a difference: both 

traditional and modern instructional approaches improved BSE knowledge among 

adolescent girls in one study (11), whereas a Health Belief Model-based program 

improved both knowledge and BSE-related beliefs among female university students 

(12). A further intervention among university students reported parallel gains across 

knowledge, attitudes, and BSE practice (17). 

Recent studies in Nigeria, Bangladesh, Ghana, and Oman report improved breast-health 

knowledge following educational activities, but they differ in design, population, teaching 

method, assessment timing, and outcomes (7-12). Indonesian evidence includes 

descriptive studies of breast cancer awareness, beliefs, and early-detection behaviors 

(5,6,14,19). A study at an Indonesian Islamic boarding school investigated early-detection 

behavior (14), but did not establish the effect of this particular educational package. Thus, 

the unresolved question addressed here is whether total breast cancer and BSE knowledge 

scores differ immediately after a brief combined lecture, discussion, and model-based 

demonstration in a residential adolescent population. This question concerns immediate 

knowledge acquisition and implementation in a specific school setting; it does not address 

knowledge retention, individual item-level learning, actual BSE performance, or cancer 
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detection. The present investigation cannot isolate the contribution of each teaching 

component, and its setting does not by itself demonstrate a new intervention mechanism. 

The study contributes a descriptive paired assessment of a focused breast-health 

education package in an Indonesian Islamic boarding school, explicitly documenting the 

baseline score, immediate post-education score, and limitations of a high-scoring 

knowledge instrument. Its setting-based contribution is programmatic rather than 

evidence of a novel mechanism or causal effectiveness. The aim was to describe and 

compare breast cancer and BSE knowledge scores before and immediately after the 

educational session. 

 

METHOD 
The methodology was structured systematically to ensure validity and reliability, including the 

following key components: 

Research Type 

This quantitative pre-experimental study used a single-group pretest-posttest design. The same 

participants completed a knowledge questionnaire immediately before and immediately after 

breast-health education; no concurrent control group or delayed follow-up was included. 

Consequently, the design estimates within-participant short-term score change and does not 

establish a causal intervention effect. Repeated testing, history, expectancy, and other 

uncontrolled influences remain plausible alternatives. 

Population and Sample 

The study took place among female adolescent students at Istiqomah Muhammadiyah Boarding 

School, Samarinda, East Kalimantan, Indonesia, during an educational activity in August 2025. 

All 65 attendees who completed the pretest and posttest were included in this census of the 

accessible activity population; no attendee was excluded from the paired analysis. Because 

eligibility was defined by attendance and completion, this is not a probability sample of all 

students in the school. No a priori sample-size calculation was reported. The sample size therefore 

reflects the available group rather than a prespecified precision or power target, potentially 

limiting detection of smaller effects and generalizability to non-attendees. 

Research Location 

The research was conducted at Istiqomah Muhammadiyah Boarding School Samarinda, East 

Kalimantan, Indonesia. The residential and group-learning characteristics of the boarding school 

provided a practical setting for delivering breast-health education to adolescent girls. 

Intervention 

A team of general practitioners delivered a single breast-health education session lasting 

approximately two hours. The package included a PowerPoint-supported lecture, interactive 

discussion, small-group practice using breast models (manikins), and a leaflet. Topics covered 

breast cancer concepts, selected risk factors, warning signs, breast and axillary awareness, the 

purpose and timing of breast self-examination (SADARI), healthy behaviors, and indications to 

seek professional evaluation for concerning changes. The posttest was conducted immediately 

after all components. The submitted materials do not specify time allocation per component, 

group size, facilitator training, standardized scripts, attendance fidelity, or observation of protocol 

adherence; these details require confirmation from the investigators before the intervention can 

be considered fully reproducible. 

Instrumentation or Tools 

Overall breast cancer and BSE knowledge was measured with 15 true/false items covering risk 

factors, warning signs, awareness, BSE principles, and early detection. Correct responses received 

one point and incorrect responses zero, with totals converted to percentages (0-100). Therefore, 
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possible percentages occur in increments of 100/15, or approximately 6.67 percentage points. The 

manuscript reports that experts assessed item relevance on a four-point scale, but their number, 

qualifications, item-level and scale-level content validity indices, instrument source, and 

reliability or pilot-test coefficients are not available in the supplied documentation. As individual 

item responses were not available, no new validity, reliability, or domain-specific analyses could 

be performed. These limitations, guessing probability in a dichotomous instrument, and high 

baseline scores warrant caution when interpreting measured knowledge change. 

Data Collection Procedures 

The same 15-item questionnaire was completed immediately before and immediately after the 

educational session, with participant identifiers permitting paired comparisons. This 

administration schedule measures immediate knowledge recall, not longer-term retention. Use of 

the identical instrument may have contributed to a test-retest or recall effect; no alternate-form 

assessment was available. 

Data Analysis 

Knowledge scores are presented descriptively as mean and standard deviation (SD), median and 

interquartile range (IQR), and observed minimum and maximum. Means and SDs are descriptive; 

inference was non-parametric because Shapiro-Wilk testing of within-participant difference 

scores indicated a departure from normality (W=0.923; p=0.001). The Wilcoxon signed-rank test 

was used for the paired comparison at a significance threshold of 0.05. The source reports a 

Wilcoxon statistic of W=96.0 and p<0.001, but its software convention (signed-rank sum or other 

statistic), positive/negative ranks, ties, and a paired-change confidence interval were not supplied. 

These values cannot be reconstructed reliably from aggregate summaries and should be checked 

against the original analysis output. Statistical significance must not be interpreted as proof of a 

causal educational effect. 

Ethical Consideration 

Students were informed about the educational activity and invited to participate voluntarily; 

questionnaire responses were handled without identifying students in the report. Participants were 

adolescents aged 14-17 years.  

 

RESULTS  
A total of 65 female boarding-school students aged 14-17 years had complete paired breast 

cancer/BSE knowledge scores. The age distribution was 14 years (2; 3.1%), 15 years (19; 29.2%), 

16 years (24; 36.9%), and 17 years (20; 30.8%). Grade level and previous exposure to breast-

health education were not reported, limiting interpretation of baseline knowledge and 

transferability to other student groups (Table 1). 

Table 1. Participant characteristics detail 

Characteristic Category/description n (%) 

Total participants Female adolescents 65 (100.0) 

Age 14 years 2 (3.1) 

Age 15 years 19 (29.2) 

Age 16 years 24 (36.9) 

Age 17 years 20 (30.8) 

Source: Primary data. 

Table 2 describes the paired knowledge scores. The mean increased from 86.15 ± 9.45 to 95.49 ± 

6.47, an unadjusted difference between group means of 9.34 percentage points (9.33 if calculated 

from unrounded original means). Because the scores are bounded at 100, absolute percentage-

point differences are more interpretable than a relative increase based on an already high baseline. 

The posttest minimum reported as 73.30% requires confirmation against original records because 

a 15-item binary questionnaire yields scores in approximately 6.67-point increments. 
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Table 2. Pre and post intervention breast cancer and BSE knowledge scores 

Measure Pretest Posttest 

n 65 65 

Mean ± SD 86.15 ± 9.45 95.49 ± 6.47 

Median (IQR) 86.67 (80.00-93.33) 100.00 (93.33-100.00) 

Minimum-maximum 53.33-100.00 73.30-100.00 

Source: Primary data. 

 

The Shapiro-Wilk test of paired difference scores indicated non-normality (W=0.923; p=0.001). 

The source reports a Wilcoxon signed-rank statistic W=96.0 and p<0.001, consistent with a 

statistically detectable shift in paired knowledge scores. However, positive and negative rank 

totals, ties, the precise definition of W, and a paired-difference confidence interval were not 

supplied. Accordingly, neither an exact non-parametric effect size nor the distribution of 

individual change scores is asserted here. The result demonstrates an immediate within-group 

change, not causal efficacy or sustained improvement. 

 

DISCUSSION 

The main finding was a statistically significant short-term within-group increase in breast 

cancer and BSE knowledge scores after a single educational session among 65 boarding-

school adolescents. Mean scores rose from 86.15 ± 9.45 to 95.49 ± 6.47, and the median 

rose from 86.67 to 100.00 (p<0.001). The descriptive mean difference was approximately 

9.34 percentage points, although the true paired-change distribution and uncertainty 

interval were not provided. These findings support short-term change in questionnaire 

performance following education; without a control group, they do not establish the 

amount of change caused by the educational activities. 

This pattern matches other adolescent-focused intervention studies. In Nigeria, Sadoh et 

al. found that peer education markedly improved breast cancer and BSE knowledge 

among secondary-school girls [7], and Nsaful et al. reported broad gains in general 

knowledge, symptom and risk-factor recognition, and BSE-related knowledge three 

months after a school-based program in Ghana [9]. A structured program among Omani 

adolescents produced a comparable improvement in recognizing breast cancer risk factors 

and symptoms [10], and Ogunmodede et al. found that both lecture-based and more 

modern didactic approaches raised BSE knowledge, with the modern-method group 

gaining more [11]. Similar improvements have been reported among female university 

students [17] and in other adult populations [21], although differences in participant 

characteristics limit direct comparison across studies. Taken together, these results 

suggest that breast-health knowledge responds fairly consistently to structured education, 

at least in the short term. 

Baseline knowledge was relatively high, unlike the low initial scores reported in some 

school-based studies [7-9]. Indonesian studies suggest that general breast cancer 

awareness does not necessarily imply equivalent knowledge of specific risk factors, 

warning signs, or BSE-related practices [5,6]. Likewise, evidence from other countries 

distinguishes awareness, beliefs, and actual behavior [15,16,18,22]. The median posttest 

score of 100.00 suggests a measurement ceiling; many participants had limited room for 

further improvement. The source additionally reports that 29 students scored at least 

93.33% before education and 36 reached 100% afterward, but these individual counts 

require verification against raw scores. A ceiling effect can compress and distort observed 

change; its direction and magnitude cannot be determined from the current summaries. 
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Reusing the questionnaire immediately may also exaggerate measured learning through 

recall. Domain-specific interpretations should not be drawn from total scores without 

item-level responses. 

The program may have supported immediate recall through combined verbal explanation, 

visual materials, discussion, and practical demonstration, although these processes were 

not separately tested. Studies in Nigeria, Ghana, and Oman similarly report knowledge 

gains after school-based education, but some evaluated different teaching strategies or 

included longer assessment intervals [7,9,10,11]. Hence the results cannot identify which 

component produced the observed change. Breast self-examination information should 

be framed as breast awareness, recognition of unusual signs, and prompt professional 

assessment, not as evidence that routine self-examination alone is an effective screening 

test or can replace age-appropriate clinical evaluation [2-4]. Knowledge gains in this 

study do not establish practical skill, behavior change, or earlier cancer diagnosis. 

The Islamic boarding-school setting offers logistical opportunities for group education 

within an established learning schedule, and earlier Indonesian research documents 

breast-health-related behavior among boarding-school students [14]. The present data add 

a focused immediate paired knowledge assessment using a combined didactic and 

demonstration session. They do not measure cultural acceptability, facilitator fidelity, 

peer influence, implementation cost, or the comparative advantage of residential 

schooling; therefore, these attributes should be considered possible directions for 

implementation research rather than proven mechanisms. The novelty is limited but 

identifiable as context-specific, transparent short-term program evaluation rather than the 

invention of a new educational method. 

The study has several limitations. Its single-group design cannot rule out testing, 

expectancy, history, or maturation effects; the immediate posttest measures recall rather 

than retention. A single school and attendance-based census constrain external validity, 

and no a priori sample-size or precision justification was provided. The 15-item true/false 

instrument may be vulnerable to guessing and ceiling effects; numerical content validity 

and reliability evidence were not available in the submitted materials. Only total scores 

were accessible, preventing item-level analysis and assessment of behavioral 

mechanisms. Grade level, prior education, intervention fidelity, parental permission, and 

ethics approval documentation need confirmation. Actual BSE performance, appropriate 

help-seeking, screening uptake, and clinical outcomes were not measured. Controlled 

multicenter research with delayed assessments and a validated instrument is required to 

examine sustained effects and transfer into health behaviors. 

 

CONCLUSION 
In this single-group pretest-posttest study, 65 female adolescents showed higher breast 

cancer and BSE knowledge scores immediately after education (mean 86.15 ± 9.45 before 

and 95.49 ± 6.47 afterward; Wilcoxon p<0.001). The findings provide descriptive 

evidence of short-term within-group change in a boarding-school educational setting, not 

proof of educational causality, sustained knowledge retention, improved examination 

skills, or cancer screening outcomes. Future controlled and longitudinal studies should 

assess instrument quality, individual knowledge domains, and actual breast-health 

behaviors. 
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