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Aims This study aimed to assess the effectiveness of an Android-based breast cancer risk
assessment application in enhancing the knowledge of women of reproductive age regarding
breast cancer prevention.

Materials & Methods This study employed a quasi-experimental design with a pre-test-post-
test control group approach. Participants were divided into intervention and control groups,
each comprising 32 subjects. The intervention group utilized the risk detection application,
while the control group received conventional education through a pocketbook. Demographic
data and knowledge levels were collected using a validated and reliable questionnaire. Data
analysis was conducted using descriptive statistics and inferential tests, including paired t-tests
and independent t-tests.

Findings There was a significant improvement in knowledge levels in both groups following the
intervention. In the intervention group, the mean knowledge score increased from 10.940+1.865
at the pre-test to 13.380+1.314 at the post-test (p<0.0001). Similarly, in the control group, the
mean score rose from 10.750+1.344t0 11.500+1.368 (p<0.0001). Anindependent t-test indicated
a significant difference in the mean post-test scores between the intervention and control groups
(p<0.0001), with the intervention group demonstrating a higher level of knowledge.
Conclusion The breast cancer risk assessment detection application effectively enhances the
knowledge of women of reproductive age regarding breast cancer prevention.

Keywords Breast Cancer; Education; Women; Knowledge
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Introduction

Breast cancer is a malignancy originating from breast
cells that grow and develop uncontrollably,
eventually spreading to surrounding tissues or other
parts of the body [1-3]. It is one of the most prevalent
types of cancer in Indonesia [4. According to
Globocan data from 2020, breast cancer accounted
for 11.5% of all cancer cases worldwide, ranking as
the second most common cancer globally, with a
mortality rate of 6.9%. In Indonesia, the mortality
rate was reported at 16.6 per 100,000 population. If
left unchecked, it is projected that by 2030, 26 million
individuals will be diagnosed with breast cancer, and
17 million will succumb to the disease [5].

In Indonesia, 80% of breast cancer cases are
diagnosed at an advanced stage, with approximately
40% of patients treated at Dharmais Hospital Jakarta
already in stages IIl or IV. The mortality rate for
advanced-stage (I1I-1V) breast cancer is high, with life
expectancy rates of 72% and 22%, respectively,
leading to a poorer prognosis. Cases diagnosed at this
stage are categorized as late-stage breast cancer [6].
Early detection is a crucial first step in identifying the
possibility of breast cancer. This process begins with
self-examination of the breasts [7. 8. When early
detection efforts are followed by clinical breast
examinations, the proportion of advanced-stage
cancer cases can be reduced by 50%. Methods for
early breast cancer detection include breast self-
examination (SADARI), clinical breast examination
(SADANIS), and mammography. Among these,
SADARI is highly recommended, as 86% of breast
lumps are discovered by patients themselves. It is
also the most affordable and accessible method,
particularly for women of reproductive age [% 101,
Early detection of breast cancer is strongly
recommended to raise awareness among women in
their 20s about the risks of breast cancer. Therefore,
it is crucial to enhance promotive and preventive
efforts through early education programs targeted at
women of reproductive age. These initiatives aim to
facilitate early intervention and ultimately reduce
breast cancer mortality rates [11.12],

In 2022, researchers conducted a study on the
development of a breast cancer education model,
which included materials on the concept of breast
cancer and strategies for its prevention. Building on
this, in 2023, an application was developed that
incorporated a breast cancer risk detection feature,
named the Deriskara Application. The initial
development focused solely on creating and
conducting basic field tests of the educational model;
however, the evaluation phase has not yet been
undertaken. In 2024, researchers plan to proceed to
the evaluation stage to assess the application’s
effectiveness in enhancing respondents’ cognitive
abilities regarding breast cancer prevention. This will
be conducted through a quasi-experimental design
employing a pre-test-post-test control group
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approach. This research is particularly critical due to
the increasing prevalence of breast cancer, which
remains the second leading cause of cancer-related
deaths among women worldwide. Early risk
assessment for breast cancer is therefore essential.
The findings from studies utilizing breast cancer risk
assessment tools have proven highly beneficial in
clinical management, aiding in service delivery for
screening and prevention, as well as predicting an
individual’s risk of developing breast cancer. Such
tools also support the implementation of risk-based
screening policies. The development of a web-based
application allows for early detection of potential
breast cancer risks, ensuring that women are
promptly aware of their condition. This enables them
to take timely action before cancer cells spread
further in the body [13-15],

Early detection of breast cancer risk and staying
informed about the latest advancements in cancer
treatment are crucial components of an effective
strategy to prevent breast cancer-related deaths. The
earlier breast cancer is identified (when the tumor is
smaller and less likely to have spread), the higher the
chances of successful treatment. Regular screening
examinations remain one of the most reliable
methods for early detection.

This study aligns with the government’s policy and
commitment to controlling non-communicable
diseases by promoting innovations in health
information technology (e-health and m-health) in
Indonesia. To contribute to breast cancer prevention
efforts, a readily accessible health information
system is essential. In this study, an Android-based
breast cancer risk assessment application was
developed to address this need.

Materials and Methods

Study design and participants

This quasi-experimental study, conducted in 2024,
employed a pre-test-post-test control group
approach. The intervention group consisted of
women of reproductive age residing in the service
area of Puskesmas Simpang Kawat, while the control
group included women of reproductive age from the
service area of Puskesmas Pakuan Baru. The study
population consisted of all women of reproductive
age residing in the service areas of Pakuan Baru
Health Center and Simpang Kawat Health Center in
Jambi City. The sampling method used was random
sampling. The total population was determined to be
76 individuals. Using a margin of error of 5% (0.05),
the required sample size was calculated using the
Slovin formula. Based on the calculation, the sample
size for a population of 76 individuals with a 5%
margin of error was approximately 64 participants.
Thus, a total of 64 respondents were included, with
32 participants in the intervention group and 32 in
the control group.

Inclusion and exclusion criteria
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The inclusion criteria were respondents who owned
and were capable of operating Android-based
smartphones, were literate, were willing to
participate as respondents, and were able to
cooperate. The study was conducted at two different
sites, namely Puskesmas Simpang Kawat and
Puskesmas Pakuan Baru in Jambi City. Puskesmas
Simpang Kawat served as the location for testing the
application with the intervention group, while
Puskesmas Pakuan Baru was used to evaluate the
effectiveness of breast cancer education using a
pocketbook with the control group.

Data collection

The research process involved several key stages,
including obtaining licensing and ethical clearance,
developing the application, mapping and selecting
the sample, obtaining informed consent, providing
education on how to use the application, conducting
a pre-test, performing breast cancer screening,
delivering breast cancer education, and
administering a post-test.

Data collected included respondents’ demographic
information and knowledge about breast cancer,
which were gathered through interviews and
observations. The tools used included
questionnaires, pocketbooks, and smartphones.
During the data collection phase, two enumerators,
who had been trained to ensure data quality and
consistency, assisted the researcher.

Research tools

The Knowledge Questionnaire consisted of 15 items,
designed to measure respondents’ knowledge about
breast cancer prevention in women of reproductive
age. The questionnaire was the same for both study
groups, ensuring consistent comparison between the
groups. Some examples of questions included in the
questionnaire were risk factors that can increase the
likelihood of breast cancer, the correct way to
perform breast self-examination (BSE), the ideal
frequency of performing BSE, early signs of breast
cancer to watch out for, and the benefits of regular
clinical breast examinations (CBE).

Additionally, the questionnaire covered topics, such
as a healthy lifestyle to prevent cancer, the
relationship between high-fat diets and cancer risk,
the contribution of physical activity to cancer
prevention, as well as the benefits of breastfeeding
and early cancer detection. Other questions
addressed the impact of family history, alcohol
consumption, smoking, chemical exposure, and the
importance of breast health education. The
questionnaire was developed based on relevant
literature, underwent validity and reliability testing,
and demonstrated excellent reliability with a
Cronbach’s Alpha score of 0.87.

The control group was provided with education using
a pocketbook containing material on breast cancer
prevention, while the intervention group received
education through a smartphone equipped with an
application that provided information on breast
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cancer prevention. The material presented in the
pocketbook and the smartphone application was
designed to deliver comprehensive and relevant
information related to breast cancer prevention. Both
the pocketbook and the smartphone application
served as the primary sources for developing the
knowledge  questionnaire used to  assess
respondents’ understanding. This approach ensured
that the educational material provided was aligned
with the knowledge assessment instrument, allowing
the results to accurately reflect the effectiveness of
each educational method.

Data analysis

Data analysis was performed in two descriptive and
inferential analysis stages. Descriptive analysis was
used to examine changes in knowledge scores before
and after the intervention in both study groups.
Inferential analysis began with a data distribution
test using the Kolmogorov-Smirnov test to confirm
that the data were normally distributed. Once
normality was established, a paired t-test was used to
assess the difference in scores before and after the
intervention within each group. Additionally, an
independent t-test was conducted to compare the
mean post-intervention scores between the
intervention and control groups. Data processing and
analysis were conducted using SPSS version 23.0.

Findings

The majority of participants in both groups were
approximately the same average age, around 36
years  (intervention and control  groups:
35.720+8.803 and 35.970+8.499 years, respectively).
Most participants had a high school education, with a
higher proportion in the intervention group (68.8%)
compared to the control group (34.7%). Regarding
occupation, the majority were housewives,
particularly in the control group (81.2%), while the
intervention group had a broader range of

occupations, including  traders/self-employed
individuals (15.6%) and civil
servants/teachers/lecturers (12.5%). Most

participants in both groups were married (90.6%;
Table 1).

Table 1. Frequency of respondents’ characteristics
Parameter Intervention Control

group group
Education

Junior school 2(6.3) 2(6.3)
High school 22(68.8) 25(34.7)
College 8(25) 5(15.6)
Occupation

Housewife 21(65.6) 26(81.2)
Merchant/self-employed 5(15.6) 6(18.2)
Civil servant/teacher/lecturer 4(12.5) 0(0)
Student 2(6.3) 0(0)
Marital status

Married 29(90.6) 29(90.6)
Single 2(6.3) 2(6.3)
Widow 1(3.1) 1(3.1)
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In the control group, the pre-test mean knowledge
level score was 10.750+1.344, which increased to
11.500+£1.368 in the post-test (p=0.0001), indicating
a statistically significant improvement. In the
intervention group, the pre-test mean score was
10.940+£1.865, which rose more substantially to
13.380+1.314 at the post-test (p=0.0001). Also, the
mean knowledge score in the intervention group was
13.380+1.314, with a 95% confidence interval of
1.205-2.545. In contrast, the control group had a
lower mean knowledge score of 11.500£1.368. The
difference in knowledge scores between the two
groups was statistically significant (p=0.0001).

Discussion

This study aimed to assess the effectiveness of an
Android-based breast cancer risk assessment
application in enhancing the knowledge of women of
reproductive age regarding breast cancer prevention.
Breast cancer is a disease characterized by
uncontrolled changes in breast tissue cells, often
originating from the milk lobules in the ducts. Risk
factors for breast cancer are classified into non-
modifiable and modifiable factors [16. Non-
modifiable factors include age, gender, race, and
family history, while modifiable factors include
pregnancy and breastfeeding, hormone therapy,
obesity, physical activity, oral contraceptive use,
exposure to radiation during breast development, a
history of benign tumors, alcohol consumption,
smoking, and the intake of fat and red meat [17.18],
Breast cancer prevention and control programs focus
on identifying risk factors and implementing
strategies to avoid them through three levels of
prevention: primary, secondary, and tertiary.
Screening and early detection fall under secondary
prevention, which aims to identify pre-cancerous
conditions and cancer at an early stage [19 201, Early
detection of breast cancer involves identifying the
disease at its earliest stages, enabling treatment with
techniques that have less physical impact and offer a
greater chance of recovery. When treated
appropriately, the cure rate for breast cancer is quite
high (80%-90%), whether through screening or early
detection [211.

The principles of screening include, first, that the
disease should be severe, relatively common, and
recognized as a public health issue by the community.
Second, screening should be safe and acceptable to
the public [22 23], The screening process requires the
participation of individuals who are considered
appropriate candidates for screening. Third,
screening must be accurate and reliable [24],

Early detection of breast cancer aims to identify the
disease at its earliest stages, allowing for treatment
with techniques that have less physical impact and
offer a greater chance of recovery. When treated
appropriately, the cure rate for breast cancer is
relatively high (80%-90%), whether through
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screening or early detection. Early discovery is also a
strategy for downstaging the disease, beginning with
raising public awareness about changes in breast
shape or abnormalities. Promoting the SADARI
program is essential, as 85% of breast abnormalities
are first recognized by the patients themselves [251.
One approach used in the intervention program is the
incorporation of technology for breast cancer
prevention. The research team developed a breast
cancer risk detection application module, targeting
women of childbearing age as the primary users. This
social network mobile application delivers
educational materials about breast cancer through
videos, texts, and images, thereby increasing
awareness of the disease [26-28],

Various studies have highlighted the benefits of using
health technology, particularly through m-Health
applications. These studies demonstrate that the use
of technology in breast cancer prevention primarily
aims to increase awareness about cancer, provide
relevant information, and assist in early detection.
One study, for example, showed a substantial
increase in the average knowledge score, suggesting
that mobile applications can be effective tools for
disseminating health information.

The use of technology in breast cancer prevention has
been explored in several related studies. For
example, according to Prochaska et al (29, the
application of technology through m-Health
applications in breast cancer typically aims to raise
awareness about the disease, provide cancer-related
information, and assist in early detection. Other
specific research findings have shown that the use of
mobile health applications in breast cancer has
significantly contributed to early detection programs
while also improving accessibility to information and
education for ongoing cancer care. Mobile
applications offer a mechanism for enhancing
education on both the prevention and treatment of
cancer [30.31],

Several studies have examined the knowledge and
behavior of women of reproductive age regarding
breast self-examination (SADARI), revealing
differences in respondents’ knowledge levels about
the routine early detection of breast cancer and the
actual implementation of screening behaviors.
Respondents who participated in health education
programs were more likely to adhere to guidelines
for breast cancer detection and screening [32l,
Additionally, education level was found to be a
significant predictor of self-breast care practices,
supported by other research that indicates the
influence of health education on women’s knowledge,
attitudes, and behaviors related to SADARI in breast
cancer prevention [331. Furthermore, Yusuf et al. 34
highlighted that mobile applications have a positive
impact on enhancing women’s knowledge about
breast cancer risk factors, awareness of warning
signs, and self-confidence regarding breast cancer.

Winter 2025, Volume 13, Issue 1



59

Another specific study on nursing students indicated
that knowledge about breast cancer and breast self-
examination behaviors is significantly influenced by
their trust in the healthcare system B5.. Therefore, it
is crucial to enhance preventive intervention
programs for all women of reproductive age
regarding all aspects of breast cancer, including
symptoms and the importance of early detection.
One such intervention program that has been
implemented involves the use of technology in breast
cancer prevention. Various findings related to the
benefits of health technology use have been
presented in several studies, including one by
Timothy et al B¢, which stated that m-Health
applications for breast cancer generally aim to
increase  awareness, provide cancer-related
information, and assist in early detection. Other
specific studies have shown that the use of mobile
health applications for breast cancer contributes to
prevention programs for early detection, as well as
improving accessibility to information and education
for continuous cancer care.

In another study, the use of breast cancer early
detection applications in the intervention group has
caused an increase in knowledge and behavior
among women of reproductive age. A significant
difference in knowledge before and after the
intervention in the intervention group, compared to
the control group using leaflets, is found to be
44.01%. Additionally, the behavioral analysis
indicates its significant effect [371.

Our findings emphasize the importance of using
intervention approaches as a method that can
positively  impact  participants’ knowledge
enhancement.

This study has several limitations. First, the sample
size may not be large enough to represent the
broader population of women of reproductive age,
which limits the generalizability of the findings.
Second, although the mobile application has proven
effective in increasing knowledge, this study did not
assess long-term knowledge retention or sustained
behavioral changes. Future research should consider
larger and more diverse sample groups to enhance
the external validity of the findings. Additionally,
implementing a longitudinal design could help
evaluate the long-term impact of the mobile
application on behavior change and adherence to
breast cancer prevention practices.

Conclusion

The breast cancer risk assessment detection
application effectively enhances the knowledge of
women of reproductive age regarding breast cancer
prevention.
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