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ABSTRACT

Breast cancer remains a major global health concern, underscoring the importance of prevention and early detection
strategies. Breast self-examination (BSE) is a simple and accessible method that can be introduced during
adolescence. However, its implementation remains limited due to inadequate knowledge, low risk perception, and
limited self-regulation skills related to maintaining breast health. This systematic literature review aimed to examine
the effects of adolescent reproductive health education on knowledge and self-regulation in supporting early breast
cancer detection among adolescents. A literature review was conducted in accordance with the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020 guidelines. Relevant studies published between
2021 and 2026 were identified through searches of PubMed, ScienceDirect, Wiley Online Library, and Google
Scholar The search strategy was adapted to the characteristics of each database using combinations of keywords and
Boolean operators (AND and OR). The general search strategy was: ("Adolescent Reproductive Health Education"
OR "Adolescent Health Education" OR "Health Education") AND ("Breast Cancer" OR "Breast Cancer Awareness"
OR "Breast Self-Examination" OR "SADARI") AND ("Knowledge" OR "Self-Regulation" OR "Self-Efficacy"” OR
"Health Behavior"). A total of 551 articles were identified, and 10 studies met the eligibility criteria and were
included in the narrative synthesis. The findings indicate that adolescent reproductive health education delivered
through BSE education, educational leaflets, audiovisual media, virtual education, and hands-on training can improve
knowledge, motivation, self-efficacy, and the ability to perform early breast cancer detection. Educational
interventions also demonstrated potential to strengthen adolescents' confidence and self-regulatory capacity in
adopting breast health practices. Adolescent reproductive health education plays an important role in improving
knowledge and self-regulation related to early breast cancer detection.
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INTRODUCTION

Breast cancer (Ca mammae) is one of the most common malignancies worldwide, with its incidence
continuing to rise and posing a major global health challenge (Pezzolato et al., 2023). Early
detection through breast self-examination (BSE) plays an important role in increasing individuals’
awareness of breast changes at an early stage (Aurilia, 2023) . However, the adoption of BSE
among younger populations remains suboptimal because of limited knowledge, low perceived risk
of breast cancer, and inadequate capacity to independently manage health-related behaviors
(Salahshouri et al., 2024; Huang & Lo, 2023; Mabhar et al., 2026).

Adolescence represents a strategic period for health promotion and disease prevention because
knowledge, attitudes, and health habits established during this stage may influence health behaviors
later in life (Rahayu et al., 2023) . Adolescent reproductive health education (ARHE) is a
potentially valuable approach for improving adolescents’ reproductive health literacy, including
their understanding of breast cancer risk factors, the importance of early detection, and the skills
required to perform BSE (Umanailo, 2021). However, increasing knowledge alone may not be
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sufficient to produce sustained changes in health behavior. Behavioral change also requires self-
regulation, defined as an individual’s ability to regulate thoughts, motivation, and actions in order to
initiate and maintain health-promoting behaviors consistently. Therefore, health education
interventions should address not only the acquisition of information but also the strengthening of
self-efficacy, risk awareness, and individuals’ capacity to make informed health-related decisions
(Yu et al., 2022; Dahliana & Agustina, 2023; Kumala et al., 2024) .

Based on these considerations, a systematic examination of the available evidence is needed to
determine how adolescent reproductive health education influences knowledge and self-regulation
in support of early breast cancer detection among adolescents. This systematic literature review
aimed to identify, evaluate, and synthesize evidence regarding the effectiveness of adolescent
reproductive health education in improving knowledge, strengthening self-regulatory capacity, and
promoting early breast cancer detection practices through BSE.

METHOD

Study Design

This study employed a literature review conducted in accordance with the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020 guidelines.

Research Question and PICO Framework

The research question was formulated using the PICO framework. The population (P) consisted of
adolescent girls or young women; the intervention (I) comprised reproductive health education,
breast cancer education, or BSE education; the comparison (C) included a control group or pre-
intervention condition; and the outcomes (O) included changes in breast cancer knowledge, self-
efficacy, motivation, behavioral intentions, self-regulation, and BSE practices. The review question
was: What is the effect of adolescent reproductive health education on knowledge and self-
regulation related to early breast cancer detection among adolescent girls and young women?

Literature Search Strategy

A literature search was conducted using four electronic databases: PubMed, ScienceDirect, Wiley
Online Library, and Google Scholar. Studies published from January 2021 through 2026 were
considered eligible. Articles were eligible if they were available in full text and published in either
English or Indonesian. The search strategy was adapted to the characteristics of each database and
used combinations of keywords and Boolean operators (AND and OR). The general search strategy
was: ("Adolescent Reproductive Health Education" OR "Adolescent Health Education" OR "Health
Education") AND ("Breast Cancer" OR "Breast Cancer Awareness" OR "Breast Self-Examination"
OR "SADARI") AND ("Knowledge" OR "Self-Regulation" OR "Self-Efficacy" OR "Health
Behavior"). Search terms were modified as necessary for individual databases to maximize the
retrieval of relevant studies.

Inclusion and Exclusion Criteria

Studies were included if they met the following criteria: (1) the study population consisted of
adolescent girls or young women; (2) the study evaluated an intervention involving reproductive
health education, breast cancer education, or BSE education; (3) the study reported at least one
outcome related to breast cancer knowledge, self-regulation, self-efficacy, health perceptions,
motivation, behavioral intentions, or BSE practices; (4) the study used an experimental, quasi-
experimental, randomized controlled trial (RCT), or relevant observational design; (5) the study was
published between 2021 and 2026; (6) the article was published in English or Indonesian; and (7)
the full text was available. Studies were excluded if they met any of the following criteria: (1) the
study involved an adult population without a separate adolescent or young-women subgroup; (2) the
study was conducted in animals or laboratory settings; (3) the publication was a literature review,
editorial, letter to the editor, conference abstract, or case report; (4) the study did not evaluate an
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educational intervention related to breast cancer or early detection; or (5) the full-text article was
unavailable.

Study Selection Process

The study selection process was conducted in accordance with the PRISMA 2020 guidelines and is
presented in the PRISMA flow diagram (Figure 1). Records identified through database searches
were first screened for duplicates. The remaining records were screened based on their titles and
abstracts. Potentially relevant articles were then retrieved for full-text assessment against the
predefined eligibility criteria. Studies that met all inclusion criteria were included in the final

systematic review.
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Study Selection Process Following PRISMA 2020
Figure 1. PRISMA Flow Diagram of Study Selection Process

During the identification stage, 551 records were identified through electronic database searches,
including 31 records from PubMed, 22 from ScienceDirect, 33 from Wiley Online Library, and 465
from Google Scholar. Before screening, 88 duplicate records were removed, leaving 463 records for
title and abstract screening. During the screening stage, all 463 records were screened based on their
titles and abstracts. Of these, 398 records were excluded because they did not meet the predefined
eligibility criteria, including inappropriate populations, interventions, outcomes, or study topics
unrelated to adolescent reproductive health education, breast cancer knowledge, self-regulation, or
breast self-examination (BSE).

Subsequently, 65 reports were sought for retrieval. Of these, 49 reports could not be retrieved
because full-text access was unavailable or the available information was insufficient for eligibility
assessment. The remaining 16 full-text articles were assessed for eligibility. Six articles were
excluded during the full-text assessment because of an inappropriate study design (n = 4) or the
unavailability of open-access full-text publications (n = 2). Ultimately, 10 studies met all eligibility
criteria and were included in the systematic review.
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Quality Appraisal

The methodological quality of the included studies was assessed using the Joanna Briggs Institute
(JBI) Critical Appraisal Tools, with the appraisal tool selected according to the design of each
individual study. Each study was assessed using the criteria applicable to its respective
methodological design. For each appraisal item, the response was categorized as “Yes,” indicating
that the criterion was adequately met; “No,” indicating that the criterion was not met; “Unclear,”
indicating that insufficient information was available to make a determination; or “Not Applicable,”

indicating that the criterion was not relevant to the study design.

Table 1.

Methodological Quality Assessment of Included Studies (JBI)

No. Author(s) and Study Design JBI Appraisal Instrument Quality Appraisal Quality
Year Results Category
1 Legietal (2024) Quasi- JBI Critical Appraisal Checklist 8 items rated “Yes,” High
experimental for Quasi-Experimental Studies 1 item rated
(9 items) “Unclear”
2 Kucheki et al. Quasi- JBI Critical Appraisal Checklist 8 items rated “Yes,” High
(2024) experimental for Quasi-Experimental Studies 1 item rated
(9 items) “Unclear”
3 Uruntie et al. Quasi- JBI Critical Appraisal Checklist 7 items rated “Yes,” Moderate—
(2024) experimental for Quasi-Experimental Studies 2 items rated High
(9 items) “Unclear”
4 Dure Shahwar et  Quasi- JBI Critical Appraisal Checklist 8 items rated “Yes,” High
al. (2026) experimental for Quasi-Experimental Studies 1 item rated
(9 items) “Unclear”
5 Agadayi et al. Randomized JBI Critical Appraisal Checklist 12  items rated High
(2026) controlled trial for Randomized Controlled “Yes,” 1 item rated
Trials (13 items) “Unclear”
6 Nurianti & Quasi- JBI Critical Appraisal Checklist 7 items rated “Yes,” Moderate—
Batubara (2025) experimental for Quasi-Experimental Studies 2 items rated High
(9 items) “Unclear”
7 Desri Ayu et al. Quasi- JBI Critical Appraisal Checklist 8 items rated “Yes,” High
(2025) experimental for Quasi-Experimental Studies 1 item rated
(9 items) “Unclear”
8 Ibitoye & Quasi- JBI Critical Appraisal Checklist 8 items rated “Yes,” High
Tshwenegae experimental for Quasi-Experimental Studies 1 item rated
(2021) (9 items) “Unclear”
9 Kamariyahetal.  Quasi- JBI Critical Appraisal Checklist 7 items rated “Yes,” Moderate—
(2026) experimental for Quasi-Experimental Studies 2 items rated High
(9 items) “Unclear”
10 Kurt& Quasi- JBI Critical Appraisal Checklist 8 items rated “Yes,” High
Kayigkiran experimental for Quasi-Experimental Studies 1 item rated
(2026) (9 items) “Unclear”
RESULT

Data were extracted from the 10 studies that met the predefined inclusion criteria and were
considered relevant to the effects of adolescent reproductive health education on knowledge and
self-regulation related to early breast cancer (Ca mammae) detection. The extracted data included
study characteristics such as the author(s) and publication year, article title, study design, sample
size, type and delivery of the educational intervention, study variables, and key findings.

The review findings showed that most of the included studies used a quasi-experimental design,
whereas one study employed a randomized controlled trial (RCT). The educational interventions
varied across studies and included breast self-examination (BSE) education, reproductive health
education, educational leaflets, audiovisual materials, virtual education, and hands-on training.
Overall, the studies reported improvements in breast cancer-related knowledge and several
behavioral determinants, including self-efficacy, motivation, behavioral intention, and BSE
practices.
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Table 2.
Data Extraction Results of the Included Studies
Author(s) Article Title Study Sample Intervention Outcomes Main Findings
and Year Design Assessed
Julita Legi Effectiveness Quasi- 30 female BSE Breast cancer The educational
etal. (2024) of Health experimental  students education knowledge intervention
Education on aged 14-16  using leaflets improved
Breast Self- years knowledge of
Examination breast cancer
(BSE) and prevention.
Knowledge of
Breast Cancer
Prevention
Kucheki et The Effect of a  Quasi- 146 women  Virtual Self-efficacy and  The intervention
al. (2024) Virtual experimental education BSE skills improved self-
Educational based on efficacy and BSE
Intervention self-efficacy skills.
Based on Self- principles
Efficacy on
Breast Self-
Examination
Skills
Uruntie et Effect of Quasi- 103 female = BSE Knowledge, The educational
al. (2024a) Educational experimental university educational attitudes, and intervention
Intervention on students program BSE practices improved
the Knowledge, knowledge,
Attitude, and attitudes, and
Practice of BSE practices.
Breast Self-
Examination
Among Female
Students
Dure The Quasi- 80 Audiovisual ~ Knowledge and Educational
Shahwar et  Effectiveness of experimental adolescent and leaflet- BSE behavior media improved
al. (2026) Health girls based behaviors related
Promotion education to early breast
(Audiovisual cancer detection.
and Leaflet) on
Adolescents'
Behavior
Regarding
Breast Self-
Examination
Agaday et Effects of Randomized 40 female Theory- Breast cancer Knowledge
al. (2026) Hands-On controlled university based knowledge, increased
Breast Self- trial students, education health beliefs, significantly (p <
Examination divided into  versus self-efficacy, 0.001). The
Training on a theory- theory-based  perceived theory-plus-
Knowledge, only group  education barriers, and hands-on training
Health Beliefs, (n=20)and combined BSE practice group
and BSE a theory- with hands- demonstrated
Practice Among plus-hands-  on BSE greater
Female on training  training improvements in
University group (n= self-efficacy (p =
Students: A 20) 0.005), reduced
Randomized perceived barriers
Controlled Trial (p <0.001), and
higher BSE
practice scores.
Nurianti & Efforts to Quasi- 20 BSE health Knowledge Health promotion
Batubara Improve experimental adolescent promotion improved
(2025) Female girls adolescents'
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Author(s) Article Title Study Sample Intervention Outcomes Main Findings
and Year Design Assessed
Adolescents' understanding of
Knowledge of BSE.
Breast Self-
Examination
Through Health
Promotion
Activities
Desri Ayuet  The Effect of Quasi- 31 BSE Knowledge and BSE education
al. (2025) Breast Self- experimental adolescent education motivation improved
Examination girls motivation to
Health perform BSE.
Education on
Knowledge and
Motivation to
Perform BSE
Among Female
Adolescents
Ibitoye & The Impact of  Quasi- 280 BSE Knowledge, The proportion of
Tshwenegae Education on experimental adolescent education attitudes, and adolescents who
(2021) Knowledge, girls; mean  and training ~ BSE practices knew about BSE
Attitude, and age 13.21 increased from
Practice of years more than 60% to
Breast Self- 91.7%. Attitudes
Examination and BSE
Among practices also
Adolescent improved
Girls at significantly.
Fiwasaye Girls
Grammar
School, Akure,
Nigeria
Kamariyah Effect of Quasi- Female BSE Knowledge and ~ BSE education
etal. (2026) Breast Self- experimental  junior high  education motivation improved
Examination school knowledge and
Education on students motivation.
Knowledge and
Motivation
Among Female
Students
Kurt & Breast Cancer Quasi- 178 Face-to-face  Breast cancer Breast cancer
Kayigkiran and Self- experimental adolescent education knowledge, knowledge scores
(2026) Examination girls in using two misconceptions,  increased
Education: Bartin, modules screening/early following the
Effects on Tiirkiye; covering detection, and educational
Adolescent mean age breast cancer BSE practices intervention.
Knowledge 14.8 years awareness
Levels and BSE

Synthesis of Study Findings
The synthesis of the 10 included studies indicates that adolescent reproductive health education
(ARHE) is associated with improvements in adolescents’ knowledge of breast cancer and awareness
of the importance of early detection. A range of educational approaches, including interactive
lectures, audiovisual materials, leaflets, virtual education, and peer-based approaches, were reported
to improve participants’ understanding of breast cancer risk factors, early signs and symptoms, and
breast self-examination (BSE) procedures.
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Effects of ARHE on Breast Cancer Knowledge

Pengaruh ARHE terhadap Pengetahuan Kanker Payudara

Most studies reported significant improvements in participants’ knowledge following health
education interventions. Improvements were observed in understanding breast cancer, risk factors,
the importance of early detection, and the correct steps for performing BSE (Uruntie et al., 2024;
Kurt & Kayigkiran, 2026). Educational approaches incorporating visual media and participatory
learning also demonstrated consistent benefits in improving adolescents’ understanding, potentially

by increasing engagement and active participation during the learning process (Shahwar et al.,
2026).

Effects of Education on Self-Regulation and Self-Efficacy

Several studies suggest that improvements in knowledge may need to be accompanied by
strengthening psychological and behavioral determinants to support sustained changes in health
behavior. Interventions based on self-efficacy principles were associated with increased confidence
in performing BSE, greater awareness of breast cancer risk, stronger perceptions of the benefits of
BSE, and improved capacity to engage in health-promoting behaviors. These findings suggest that
self-efficacy and related self-regulatory processes may contribute to the pathway linking improved
knowledge with the adoption of early breast cancer detection behavior (Yu et al., 2022).

Effects on Early Breast Cancer Detection Practices Through BSE

The findings indicate that health education may improve not only knowledge but also intention and
engagement in BSE. Participants who received educational interventions generally demonstrated greater
readiness and confidence to perform BSE independently. Hands-on training appeared particularly relevant
for translating knowledge into practical skills, with evidence of improvements in self-efficacy and BSE
practice following structured practical educatio (Agadayi et al., 2026) .

DISCUSSION

The findings of this systematic review indicate that adolescent reproductive health education
addressing early breast cancer detection through breast self-examination (BSE) plays an important
role in improving breast cancer-related knowledge and readiness to engage in preventive health
behaviors. Adolescence represents a strategic period for establishing health awareness because
individuals are developing cognitive skills, decision-making abilities, and greater capacity for
independent health behavior regulation. In this review, Legi et al. (2024) reported that leaflet-based
BSE education improved knowledge of breast cancer prevention among female students aged 14—16
years. These findings are consistent with those of Ibitoye and Tshwenegae (2021), who found that
BSE education among 280 adolescent girls increased awareness of breast self-examination, with the
proportion of participants reporting knowledge of BSE reaching 91.7% following the intervention.
Collectively, these findings suggest that limited adolescent awareness of breast cancer may reflect
not only inadequate access to information but also insufficient exposure to age-appropriate and
developmentally relevant reproductive health education.

However, increased knowledge alone may not be sufficient to produce sustained early detection
behaviors. From a behavioral perspective, self-regulation involves the ability to monitor, initiate,
control, and maintain health-related thoughts, motivation, and actions. Self-efficacy is an important
construct within this process because individuals who feel more confident in their ability to perform
a health behavior may be more likely to initiate and maintain that behavior. Kucheki et al. (2024)
demonstrated that a self-efficacy-based educational intervention improved both BSE skills and
participants’ confidence in performing BSE independently. Similarly, Agaday1 et al. (2026) found
that hands-on BSE training produced greater improvements than theory-based education alone,
particularly in self-efficacy, perceived barriers, and BSE practice. These findings support an
educational approach that extends beyond information transfer by incorporating skills training,
active participation, and opportunities to build confidence in performing BSE.
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The effectiveness of health education may also depend on the delivery format and learning
strategies used. Dure Shahwar et al. (2026) reported that a combination of audiovisual materials and
leaflets improved BSE-related behaviors among adolescent girls. Audiovisual approaches may
facilitate learning by providing a visual demonstration of procedural steps, thereby complementing
information presented through text-based materials. Similar findings were reported by Nurianti and
Batubara (2025) and Desri Ayu et al. (2025), who found that BSE-focused health promotion and
education improved knowledge and motivation to perform BSE. These findings suggest that
combining multiple educational modalities may address both the cognitive and behavioral
components of health learning.

The role of practical training is particularly relevant because knowledge must be translated into the
ability and confidence to perform BSE correctly. The findings from Agadayi et al. (2026) indicate
that adding hands-on training to theoretical education may provide additional benefits in
strengthening self-efficacy, reducing perceived barriers, and encouraging BSE practice. Similarly,
Kurt and Kayiskiran (2026) reported that an educational program incorporating breast cancer
awareness and BSE training improved adolescents’ knowledge and addressed misconceptions
related to breast cancer screening and early detection. These findings suggest that educational
programs may be more meaningful when they combine accurate information with practical
demonstrations and opportunities for supervised skill development.

Nevertheless, the evidence should be interpreted with caution. Most of the included studies used
quasi-experimental designs, while only one study used an RCT. Several studies also involved
relatively small samples and evaluated outcomes over relatively short follow-up periods.
Consequently, improvements in knowledge, motivation, self-efficacy, or BSE practice observed
immediately after an intervention may not necessarily translate into sustained BSE behavior over
time. Differences in intervention content, educational media, outcome measures, participant
characteristics, and follow-up periods also limit direct comparisons across studies.

Another important consideration is the distinction between self-regulation and related behavioral
constructs. Although the conceptual framework of this review emphasizes self-regulation, most
included studies did not directly measure self-regulation as a primary outcome. Instead, they
assessed related constructs such as self-efficacy, motivation, health beliefs, behavioral intention,
and BSE practice. These constructs may reflect components or behavioral determinants associated
with self-regulatory processes, but they should not be interpreted as direct measures of self-
regulation. Future studies should therefore incorporate validated self-regulation measures and
longer follow-up periods to determine whether educational gains are maintained and translated into
consistent breast health behaviors.

Overall, the evidence suggests that adolescent reproductive health education that integrates breast
cancer information, BSE skills training, and strategies to strengthen self-efficacy and related self-
regulatory processes may provide a useful approach to supporting early breast cancer detection
among adolescents. Educational programs implemented in schools and higher education settings
may benefit from interactive methods, practical demonstrations, age-appropriate educational media,
and opportunities for repeated reinforcement. Such approaches may help adolescents move beyond
knowledge acquisition toward greater confidence and sustained engagement in breast health
practices.

CONCLUSION

Based on the findings of this systematic review, adolescent reproductive health education focused
on early breast cancer detection through breast self-examination (BSE) is associated with
improvements in breast cancer-related knowledge, motivation, self-efficacy, and BSE-related
behaviors among adolescents. The reviewed studies consistently indicate that health education can
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improve adolescents’ understanding of breast cancer risk factors, the importance of early detection,
and the appropriate procedures for performing BSE independently.

The effectiveness of these interventions appears to extend beyond the delivery of information alone.
Educational approaches that incorporate demonstrations, hands-on training, and audiovisual
materials may provide additional benefits by strengthening self-efficacy, practical skills, and
readiness to engage in BSE. These findings highlight the importance of integrating cognitive,
affective, and behavioral components into adolescent reproductive health education to support the
development of self-regulatory capacities related to breast health. However, because most included
studies assessed related constructs such as self-efficacy, motivation, health beliefs, and BSE practice
rather than self-regulation directly, the evidence for a direct effect on self-regulation remains
limited.
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