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ABSTRACT

Breast cancer and cervical cancer are among the most common cancers affecting women. Health cadres play an important role in encouraging
women to undergo visual inspection with acetic acid (VIA) and clinical breast examination (CBE) at healthcare facilities. The “SADIVA” app
was developed as an educational tool to assist health cadres in promoting awareness about the early detection of breast and cervical cancer.
This study aimed to determine the effect of the “SADIVA” digital media on improving the knowledge, counseling skills and screening skills
of health cadres in conducting education and early detection for breast and cervical cancer among women of reproductive age. This study used
a Two Group Pretest-Posttest design. The population included health cadres working in the jurisdiction of the Sesela Community Health Center.
A total of 60 participants were selected through purposive sampling and divided into two groups, consisting of 30 participants in the intervention
group and 30 participants in the control group. The intervention was conducted for four weeks. The intervention group received training on
how to use the SADIVA app, while the control group received a booklet. The training was conducted for approximately 60 minutes. Following
the training session, all respondents carried out independent practice at least three times per week and were monitored using a checklist and a
WhatsApp group. The results of the Mann—Whitney test for the knowledge variable in the post-test showed a Z-score of -2.317, a p-value of
0.016 (p < 0.05), and an effect size of 0.30. Meanwhile, the screening skills variable demonstrated a Z-value of -6.318, a p-value of < 0.001 (p
< 0.05), and an effect size of 0.82. And for the health education skills variable, a Z-value of -3.508 was obtained; p-value < 0.001 (p < 0.05);
with an effect size of 0.46. Thus, it can be concluded that there are significant differences in the post-test scores for knowledge, screening skills,
and counseling skills between the intervention group and the control group, with the effect sizes for each variable being moderate for the
knowledge and counseling skills variables, and having a large effect on the improvement in the respondents’ screening skills. The “SADIVA”
digital media significantly enhanced the knowledge, counseling abilities, and screening skills of health cadres in supporting the early detection
of breast and cervical cancer among women of reproductive age.
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INTRODUCTION

According to the Global Cancer Statistics (Globocan) 2020 report, there were around 19.3 million new
cancer cases worldwide, with an estimated 10 million deaths related to cancer. By 2040, the global incidence of
cancer is expected to rise by 47%, reaching approximately 28.4 million new cases 2. Cancer continues to be one
of the major public health concerns affecting women worldwide, especially in developing countries such as
Indonesia. Among Indonesian women, the most prevalent types of cancer are breast cancer and cervical cancer.
The increasing incidence of these cancers is largely attributed to the limited implementation of effective screening
measures, which are crucial for detecting precancerous conditions and early-stage cancers >

The incidence rate of breast cancer in Indonesia is reported at 42.1 per 100,000 population, with an
average mortality rate of 17 per 100,000. Cervical cancer follows as the second most common cancer among
women, with an incidence rate of 23.4 per 100,000 and an average mortality rate of 13.9 per 100,000 *. According
to data from the Global Burden of Cancer (Globocan) 2022, breast cancer accounted for 66,271 new cases,
representing 30.1% of the 220,266 total new cancer cases reported among women in Indonesia. Meanwhile,
cervical cancer was identified as the second most common type of cancer, with 36,964 new cases (16.8%) °.

In Indonesia, efforts to prevent and manage breast cancer and cervical cancer are carried out through early
detection programs, as stipulated in Minister of Health Regulation No. 29 of 2017 regarding the Management of
Breast Cancer and Cervical Cancer . The main goals of this national program are to strengthen early detection
efforts, speed up case identification, and improve follow-up treatment in order to lower mortality rates and enhance
the quality of life of cancer patients. Early detection has an important role in preventing cancer progression and
increasing the chances of successful treatment ’.

Increasing public awareness about cancer is an important part of prevention efforts. Better understanding
of cancer risk factors and symptoms can support earlier detection. In addition, cancers diagnosed at an early stage
generally have a much greater likelihood of successful treatment. Therefore, improving community awareness of
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cancer symptoms and risk factors is an essential step in encouraging appropriate preventive actions and
participation in early screening programs®. Indonesia’s national cancer prevention program currently focuses on
early detection of cervical cancer using the Visual Inspection with Acetic Acid (Henceforth: VIA) method and
Clinical Breast Examination (Henceforth: CBE) for breast cancer. 91011,

In West Nusa Tenggara (NTB) Province, data from 2023 showed that 175,930 women (31.9%) underwent
CBE screening, with 52 cases suspected of breast cancer. Meanwhile, 158,683 women (26%) participated in VIA
screening, of whom 218 were found to have positive results. In West Lombok Regency, CBE screening was
conducted among 17,779 women of reproductive age (15.59%) out of the total target population of 114,037, while
VIA screening coverage reached 17,870 women (15.67%) 2. At the Gerung Community Health Center, screening
coverage reached only 4%, making it the third lowest among the 18 community health centers. A total of 265
screenings were carried out from the target population of 6,603 3.

The low rates of early detection for breast and cervical cancer are affected by several barriers, including
limited public knowledge, fear and embarrassment related to screening procedures, misconceptions about cancer,
and restricted access to health services. In addition, support from family and the social environment also influences
women’s decisions to undergo screening. 14

Various interventions have been carried out to enhance early cancer detection, including health education
programs, training for community health workers, campaigns promoting breast self-exam (SADARI) and CBE,
education on VIA examinations, as well as the use of leaflets, educational videos, and digital health media. These
interventions aim to improve public knowledge, attitudes, and awareness regarding the importance of early cancer
screening. 1°1°

Previous mHealth studies have been conducted to improve education on early cancer detection; however,
most of these studies have focused on only one type of cancer, such as breast cancer or cervical cancer, separately
1718 n addition, existing digital interventions generally only evaluate improvements in user knowledge. Previous
research has also been limited in measuring both counseling skills and screening skills simultaneously *°. Therefore,
SADIVA was developed as an integrated mHealth application that combines community health worker-led
education on breast and cervical cancer, with the aim of improving knowledge, counseling abilities, and skills
related to early cancer detection screening.

Community health workers have an important role as educators, motivators, community mobilizers, and
companions in supporting the implementation of early cancer detection programs. Their close relationship with
the community allows health information to be delivered more effectively, which in turn can improve the
knowledge, attitudes, and participation of women of reproductive age in early detection screening for breast and
cervical cancer 2°*,

As an innovative effort to enhance cadre performance, an Android-based digital application known as
“SADIVA” has been developed. This application functions as a supporting tool for community health cadres in
providing information, increasing awareness, and encouraging women of reproductive age to participate in early
breast and cervical cancer screening at healthcare facilities 'Y, The Sadiva application includes features such as
a pocket book, breast and cervical cancer screening, and test results. The pocket book provides information and
guidance related to breast and cervical cancer, including the procedures for screening. In addition, it contains
information on cancer signs and symptoms, causes, risk factors, prevention strategies, recommended screening
times, and screening skills for both breast and cervical cancer. The examination section contains explanations
regarding cadre activities during VIA and BSE counseling, as well as guidance for performing Breast Self-
Examination (BSE). The Sadiva application can be accessed by both health cadres and healthcare workers as part
of the follow-up process after screening. Several other similar applications mainly focus on only one type of cancer,
such as breast cancer screening or cervical cancer screening 2% 23, while the SADIVA app combines early detection
of cervical and breast cancer into a single app that is very easy to use.

The intervention used in this study was based on the Health Belief Model and the Technology Acceptance
Model. The Health Belief Model explains that health-related behaviors are influenced by individuals’ perceptions
of disease risk, the benefits of taking preventive action, existing barriers, and the motivation to act. Through the
SADIVA app, community health workers receive education on the risks of breast and cervical cancer, the benefits
of early detection, and guidelines for health education and screening, thereby enhancing their confidence and
ability to conduct health education and early cancer detection in the community 2*. The Technology Acceptance
Model explains that acceptance of the SADIVA application is influenced by users’ perceptions of its ease of use
and its usefulness in supporting health workers in carrying out their duties. Therefore, the use of the SADIVA
application is expected to enhance the knowledge, attitudes, and skills of health workers related to the early
detection of breast and cervical cancer 2°.

The objective of this study is to examine the impact of the digital media application “SADIVA” on
improving cadres’ knowledge, counseling skills, and screening skills in providing cancer education and conducting
early detection of breast and cervical cancer among women of reproductive age. “SADIVA” serves as an assistive
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educational medium designed to improve the efficiency and effectiveness of information delivery, facilitate the
identification of target populations, and encourage women to participate in early cancer screening. Through these
roles, the application is expected to contribute to increasing national cancer screening coverage 2° 7.

MATERIALS AND METHODS

This study applied a quasi-experimental design with a pre-test and post-test approach involving both
intervention and control groups. The study population included health cadres who worked within the service area
of Sesela Community Health Center (Puskesmas Sesela). The sampling technique used was purposive sampling,
involving 60 health cadres as respondents divided into 2 groups (30 people in the intervention group and 30 people
in the control group). The inclusion criteria for this study were active health workers in the study area who were
willing to participate as respondents, owned an Android-based smartphone, were capable of operating simple
digital applications, and agreed to take part throughout the entire study period until completion. Meanwhile, the
exclusion criteria included participants who experienced technical problems that prevented them from using the
SADIVA application.

The sample size was determined based on a quasi-experimental pretest-posttest design with a control
group, aimed at comparing changes in knowledge and skills between groups. The minimum required sample size
was calculated using a 95% confidence level (o= 0.05), 80% statistical power, and a moderate effect size. An 80%
power and o of 0.05 are standard in experimental and quasi-experimental research. Based on these considerations,
a sample size of 30 respondents in each group was considered adequate to identify the effect of the SADIVA
intervention on knowledge, health education skills, and breast and cervical cancer screening skills among health
cadres 7.

Before the intervention was conducted, all respondents completed a pre-test to assess their knowledge,
counseling skills, and breast and cervical cancer screening skills. The intervention was carried out over a period
of 4 weeks, during which each group participated in face-to-face training sessions lasting approximately 60
minutes. The intervention group received training on the use of the SADIV A application, while the control group
received training using a booklet. The intervention was delivered by researchers with a background in midwifery
and experience in reproductive health education. To ensure intervention fidelity, all respondents were provided
with the same materials, training duration, and application usage instructions in accordance with the research SOP.
After training, intervention respondents were asked to use the SADIVA application independently, while control
respondents were asked to read and study the booklet independently at least three times per week during the
intervention period. Researchers monitored participants through a monitoring checklist and routine
communication conducted via a WhatsApp group. Following the intervention period, all respondents completed a
post-test using the same instrument administered during the pre-test. Since this study applied a quasi-experimental
design, full blinding procedures were not feasible. Nevertheless, standardized instruments and consistent data
collection procedures were used to reduce the potential for bias.

The research instruments used in this study included a questionnaire and checklists. The questionnaire
was designed to assess the knowledge variable and consisted of 20 items related to the concepts, signs and
symptoms, risk factors, prevention, and treatment of breast cancer and cervical cancer. The checklist used to assess
screening skills consisted of seven procedural steps, with each step evaluated using a three-point scoring system.
Meanwhile, the counseling skills checklist contained nine procedural steps using the Sadiva digital media, also
assessed with a three-point scoring scale for each activity (Score 1 = not performed ; Score 2 = performed but not
properly; Score 3 = performed correctly)

Both the questionnaire and the checklists had been tested for validity and reliability among participants
who shared similar characteristics with the actual study subjects. The Cronbach's alpha results for each variable
are as follows: Knowledge questionnaire with Cronbach's alpha= 0.861, Counseling checklist a = 0.872, and
screening checklist with Cronbach's alpha= 0. 922.

In addition, this study developed the SADIVA digital media as a supportive tool to improve the
effectiveness of health education activities. The media was designed to be user-friendly, practical, and efficient in
providing targeted information. Through the use of Sadiva, health cadres are expected to perform more effectively
and efficiently in conducting public education, disseminating information, and raising awareness about breast and
cervical cancer screening. Furthermore, the media is intended to support cadres in identifying and encouraging
target groups to undergo cancer screening conducted by health professionals, thereby contributing to the
improvement of cancer screening coverage ..

The primary objective of developing this digital media is to provide comprehensive information and
support for the early detection of breast and cervical cancer. The content covers signs and symptoms, etiological
and risk factors, preventive measures, as well as practical screening skills. The booklet contains the same
information provided in the SADIVA application, including signs and symptoms of cancer, causative and risk
factors, prevention methods, examination schedules, and screening skills for both breast and cervical cancer, as
well as the steps of SADARI. The SADIVA application has also been validated by health professionals and
programmers.
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Data analysis included univariate analysis using frequency distributions and bivariate analysis. The
results of the normality test showed that the data were not normally distributed. Therefore, the Wilcoxon Signed-
Rank Test was used to assess differences between pre-test and post-test scores within the same group, while the
Mann—Whitney U Test was applied to examine differences between the intervention and control groups. Statistical
significance was determined based on a p-value < 0.05 with a 95% confidence level. This study obtained ethical
clearance from the Ethics Committee of the Health Polytechnic of the Ministry of Health, Mataram, under the
ethical approval number: DP.04.03/F.XL.26/431/2025.

RESULTS

All respondents completed the study through to the final stage, and therefore no data loss or participant
drop out occurred. The characteristics of the health cadres who participated as respondents in this study included
variables such as age, educational background, and length of service as a cadre, as presented in the following table:

Table 1. Characteristics of Respondents

Variable Intervention Control P value
Age n % n %
20 - 35 10 333 14 46.6 0.190%*
>35 20 66.7 16 53.4
Length of Service n % n %
<5 years 9 30.0 5 16.7 0.311%*
5-10 years 11 36.7 15 50.0
>10 Years 10 333 10 333
Education Level n % n %
Primary 6 20 7 233 0.670%*
Secondary 15 50 16 534
Tertiary 9 30 7 233
Total 30 100 30 100

* Chi-square test

Based on the data presented in the table above, it can be seen that most of the respondents in the
intervention group were over 35 years old, accounting for 20 people (66.7%), and the control group, most of whom
were over 35 years old, namely 16 people (53.4%). Regarding the variable of length of service as a cadre, the
largest proportion was in the 5—10 years category, with 11 respondents (36.7%) in the intervention group and 15
respondents (50%) in the control group. In terms of educational background, most respondents in both groups had
a secondary education level, consisting of 15 people (50%) in the intervention group and 16 people (53.4%) in the
control group. The results of The Chi-square test showed that there were no differences in the characteristics of
respondents between the intervention and control groups based on age, education, and length of work (p > 0.05),
so that both groups were considered homogeneous.

Table 2. Pre-Post Comparison Using the Wilcoxon Signed-Rank Test

No Variabel Pre-test Post-test Z Effect size P value
Knowledge (r)

1. Intervention

Median (Q1-Q3) 15.5 (13.8-17.0) 17(15.0-18.3) -2.549 0.47 0.011
2. Control

Median (Q1-Q3) 15.0 (12.8-16.0) 15.5(14-17) -2.804 0.51 0.005
No  Screening Skill Pre-Test Post-test P value
1. Intervention

Median (Q1-Q3) 8.0 (7-8) 20.0(18.8-21) -4.659 0.85 <0.001
2. Control

Median (Q1-Q3) 8.0 (7-8) 16.0(11-19) -4.692 0.85 <0.001
No Counseling Skill Pre-Test Post-test P value
1. Intervention

Median (Q1-Q3) 9.0(7-8) 27.0(26-27) -5.061 0.92 <0.001
2. Control

Median (Q1-Q3) 9.0(9-9.3) 25.0(23-26) -4.804 0.88 <0.001
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Based on the analysis of the intervention group, the respondents’ median knowledge score before the
intervention was 15.5 (Q1-Q3: 13.8-17), which increased to 17 (Q1-Q3: 15-18.3) after the intervention. The
results of the Wilcoxon Signed-Rank Test showed a Z-value of -2.549 with a p-value of 0.011 (p < 0.05),
indicating a significant difference between pre-test and post-test scores. An effect size of 0.47 indicates that the
intervention had a moderate effect on improving respondents’ knowledge. In the control group, the respondents’
median knowledge score before the intervention was 15 (Q1-Q3: 12.8-16), which increased to 15.5 (Q1-Q3: 14—
17) after the intervention. The Wilcoxon Signed-Rank Test results showed a Z-value of -2.804 with a p-value of
0.005 (p < 0.05), indicating a significant difference between the pre-test and post-test scores. In addition, an effect
size of 0.51 suggests that the intervention had a large effect on improving the respondents’ knowledge.

For the screening skills variable in the intervention group, the median pre-intervention score of 8 (7-8)
increased to 20 (18.8-21) after the intervention. With a Z-score of -4.659 and a p-value of <0.001 (p < 0.05), this
indicates a significant difference between the pre-test and post-test scores. An effect size of 0.85 indicates that the
intervention had a large effect on improving screening skills. Similarly, in the control group, the median score
increased from 8 (7-8) before the intervention to 16 (11-19) after the intervention. The analysis produced a Z-
score of -4.692 with a p-value of < 0.001 (p < 0.05), demonstrating a significant difference between the pre-test
and post-test scores. Furthermore, an effect size of 0.85 suggests that the intervention had a strong effect on
enhancing screening skills.

The counseling skills variable in the intervention group showed a median score of 9 (Q1-Q3: 7-8) before
the intervention, which increased to 27 (Q1-Q3: 26-27) after the intervention. The Wilcoxon Signed-Rank Test
results produced a Z-value of -5.061 with a p-value of < 0.001 (p < 0.05), indicating a significant difference
between the pre-test and post-test scores. An effect size of 0.92 indicates a large-effect intervention on the
improvement of extension skills. In the control group, the median score before the intervention was 9 (Q1-Q3: 9—
9.3), increasing after the intervention to 25 (Q1-Q3: 23-26). The results of the Wilcoxon Signed-Rank Test
showed a Z-value of -4.804 with a p-value of < 0.001 (p < 0.05), indicating a significant difference between the
pre-test and post-test results. In addition, an effect size of 0.88 suggests that the intervention had a large effect on
improving counseling skills.

Table 3. Mann-Whitney U Test Results

No Variable V4 Effect size (r) P value
1. Knowledge
Pre-Test -1.021 0.13 0.091
Post-test -2.317 0.30 0.016
2. Screening Skill
Pre-Test -0.681 0.09 0.870
Post-test -6.318 0.82 <0.001
3. Counseling Skill
Pre-Test -0.087 0.01 0.911
Post-test -3.508 0.46 <0.001

The Mann—Whitney test results for the knowledge variable at the pre-test stage showed a Z-value of -
1.021 with a p-value of 0.091 (p > 0.05), indicating no significant difference between the two groups being
compared. Furthermore, an effect size of 0.13 suggests that the magnitude of the effect or difference between the
groups was categorized as small. Meanwhile, during the post-test, the Mann—Whitney test showed a Z-value of -
2.317 with a p-value of 0.016 (p < 0.05), indicating a significant difference in post-test knowledge scores between
the intervention group and the control group. An effect size of 0.30 indicates that the intervention effect of the
Sadiva application was categorized as moderate.

The Mann—Whitney test results for the pre-test screening skills showed a Z-score of -0.681 with a p-value
of 0.870 (p > 0.05), indicating that there was no significant difference between the intervention group and the
control group before the intervention was administered. An effect size of 0.09 indicates that the difference between
the groups was categorized as small. In the post-test results, a Z-value of -6.318 with a p-value of < 0.001 (p <
0.05) was obtained, demonstrating a significant difference between the intervention group and the control group
after the intervention. In addition, an effect size of 0.82 suggests that the Sadiva app intervention had a large effect
on improving the screening skills of the respondents.

For the counseling skills variable, the results of the Mann—Whitney test on the pre-test showed a Z-score
of -0.087 with a p-value of 0.911 (p > 0.05), indicating that there was no significant difference between the
intervention group and the control group prior to the intervention. An effect size of 0.01 suggests that the difference
between the groups was categorized as very small. In the post-test analysis, a Z-value of -3.508 with a p-value of
<0.001 (p <0.05) was obtained, indicating a significant difference between the intervention group and the control
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group following the intervention. Furthermore, an effect size of 0.46 showed that the Sadiva app intervention had
a moderate effect on improving the counseling skills of the respondents.

DISCUSSION

This study demonstrates that the SADIVA digital platform has a positive effect on improving the
knowledge and skills of health cadres in providing health education and conducting breast and cervical cancer
screening among women of reproductive age. Among the two groups of health cadres studied, the group that
received the intervention using the SADIVA app showed a higher post-test score compared to pre-intervention
scores and compared to the control group that used conventional media. These results suggest that the use of
mHealth-based digital media can enhance the knowledge and skills of health cadres in providing health education
and supporting the early detection of breast and cervical cancer, particularly in recognizing signs, symptoms, and
risk factors among women of reproductive age. As noted by previous study, the effectiveness of health education
is strongly influenced by the quality of the media used. Therefore, the use of technology-based media, such as
Android applications, can substantially enhance the delivery process and outcomes of health education 2.

This study demonstrates a significant difference in knowledge scores before and after the intervention.
These findings are in line with the study by Sari et al., which reported that educational interventions had a
significant impact on improving the knowledge of health cadres, as indicated by a p-value of 0.003 (<0.05) %°.
Similarly, Rahmayani et al. reported an increase in knowledge and attitudes regarding Visual Inspection with
Acetic Acid (VIA) screening following the use of the Sidik Serviks application .

The level of knowledge possessed by health cadres plays an important role in determining their
effectiveness in community health activities, including Posyandu (integrated health posts). Cadres who are actively
involved generally show higher levels of knowledge and motivation. The development of cadre knowledge is
influenced by both internal and external factors. One of the external factors affecting comprehension is exposure
to information related to breast cancer and cervical cancer 33,

Previous studies have also shown that the role of cadres has a significant influence on early detection
behaviors related to cervical cancer among women of reproductive age. The active involvement of cadres within
the community contributes positively to public health behaviors. Therefore, continuous and systematic training for
health cadres is essential to enhance their competencies and maintain their performance 32. As the front line of
community health empowerment, cadres are expected to work collaboratively with healthcare professionals in
addressing community health problems and encouraging public participation to achieve optimal health outcomes
33

The SADIVA Application as a health education tool offers several advantages over booklets. Booklets
are printed materials that present information in the form of text and images in a way that is easy for community
health workers to understand. However, booklets have several limitations, as they are static, non-interactive, and
depend on the availability of physical copies for reading. In contrast, the digital SADIVA application delivers
information in a more engaging format through the integration of text, images, and videos, which may enhance
users’ interest in learning the provided material. Additionally, the app can be accessed anytime and anywhere via
a smartphone, making it easier for users to repeatedly access health information without having to carry printed
materials. Therefore, the use of the SADIVA application as a health education tool is considered more effective in
improving users’ knowledge and understanding, as well as enhancing the counseling and screening skills of
community health workers, since the information is delivered in a more interactive, engaging, and accessible
format compared with booklets.

In the context of current technological advancement, the integration of information technology has
become increasingly important to ensure that various activities, including public health initiatives, are carried out
effectively and systematically. Health cadres need to develop basic information technology skills to support
communities in accessing healthcare services, including activities related to recording, self-assessment, and
monitoring. Consequently, it is essential for health cadres to have sufficient knowledge, competence, and
proficiency in using technological tools before introducing them to the wider community. Such preparedness helps
ensure that communication, information dissemination, and health education for individuals, families, and
communities are delivered accurately and effectively. 2.

SADIVA'’s digital media allows cadres to access visual information and step-by-step guidance, which
makes the learning process more effective compared with conventional lecture-based methods or printed manuals.
Additionally, the use of the mobile app supports self-directed learning and boosts cadres’ confidence in conducting
health education in the community. The findings of the SADIVA study are also supported by a systematic scoping
review which reported that technology-based continuous training can enhance the competencies, motivation, and
performance of health cadres in low- and middle-income countries. The use of digital media enables cadres to
carry out repeated learning and supports the application of knowledge in public health practice. 3*
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The study results indicate that the SADIVA app yields greater improvements in knowledge, health
education skills, and screening skills compared to the booklet. Mechanistically, this can be explained through
several theoretical frameworks of learning and health behavior. The Technology Acceptance Model explains that
technology is more likely to be accepted when it is perceived as useful and easy to use. The SADIVA application
offers flexible access to information, can be utilized repeatedly, and supports community health workers in
conducting health education and screening activities within the community. This accessibility and interactivity
may contribute to better retention of information and skills compared with print media. 2

Greater improvements in counseling and screening skills compared to knowledge gains are possible
because the SADIVA app not only provides information in text form but also offers visual aids, simulations, and
practical steps that help volunteers learn these skills directly. Multimedia and interactive learning approaches are
considered more effective in enhancing practical skills compared with conventional educational methods. This is
supported by Social Cognitive Theory, which states that observation, practice, and self-efficacy have an important
role in shaping behavioral and skill changes. °

Several systematic reviews and meta-analyses have shown that mHealth interventions are effective in
improving the capacity and performance of community health workers (CHWSs), particularly in training,
supervision, decision-making, and access to health information. A systematic review by Winters et al. confirms
that mobile technology holds great potential for supporting the education and training of community health
workers in low- and middle-income countries. The review found that mHealth applications can improve CHWs’
access to learning materials, work guidelines, and communication with healthcare professionals in a faster and
more flexible manner

In addition, another systematic review reported that the use of mHealth applications by CHWs can
improve service efficiency, enhance the quality of data documentation, strengthen communication with health
facilities, and increase access to health information and job training. The study also highlighted that mobile
applications assist community health workers in delivering faster and more standardized services that are
integrated within the public health system 37 38 39,

However, this study has several limitations. First, the possibility of a Hawthorne effect may exist, in
which respondents demonstrate improved behavior because they are aware of being observed during the study.
Second, the assessment of skills may be affected by social desirability bias, where respondents tend to show their
best performance while under observation. Third, the relatively short follow-up duration of the study 4 weeks
cannot yet illustrate the long-term sustainability of behavioral changes and the skills of community health
workers.*

Furthermore, this study has not yet examined broader implementation aspects, including the readiness of
health facilities, organizational support, the sustainability of app utilization, and the integration of the SADIVA
application into the public healthcare system. In practice, the success of digital interventions is influenced not only
by the effectiveness of the educational media but also by the readiness of the health system and the level of user
acceptance toward the technology. From the perspective of implementation science, factors such as the ease of use
of the application, stakeholder support, ongoing monitoring, and integration with community health center
programs play an important role in the successful implementation of community-based digital interventions.

CONCLUSION AND RECOMMENDATIONS

The findings of this study indicate that the SADIVA digital media exerts a significant influence on
enhancing the knowledge, counseling skills and screening skills of community health cadres in conducting health
education and early detection for breast and cervical cancer among women of reproductive age. The study findings
suggest that the Sadiva application can serve as a supportive educational tool in healthcare services, particularly
in breast cancer and cervical cancer screening programs.

These findings may provide a basis for expanding knowledge and skills related to health screening
through digital media, supporting capacity building among community health workers in health education and
counseling, and improving cancer screening coverage at the community level.

Future research is recommended to include long-term follow-up studies, involve a larger sample size, and
assess the implementation as well as the sustainability of the SADIVA application in community-based early
detection programs for breast and cervical cancer.

AUTHOR'S CONTRIBUTION STATEMENT
Syajaratuddur Faiqah : Conceptualization, Methodology; Fitra Arsy NurCory’ah : Writing, Project administration;
Mutiara Rachmawati : Writing- Reviewing and Editing; Endah Wijayanti : Reviewing

127
Vol. XXI No. 1 June 2026
https://doi.org/ 10.32382/medkes.v21il



https://ojs3.poltekkes-mks.ac.id/index.php/medkes/index
https://doi.org/10.32382/medkes.v20i2

Media Kesehatan Politeknik Kesehatan Makassar ISSN  :1907-8153 (Print)

¢-ISSN : 2549-0567 (Online)

CONFLICTS OF INTEREST
No conflicts of interest are disclosed by the authors.

SOURCE OF FUNDING

The Ministry of Health of the Republic of Indonesia (Kemenkes RI) provides funding for this research through the
Research and Community Service Management Information System (SIMLITABKES) program with the Inter
University Collaborative Research (PKPT) scheme in 2025 with contract number: DP.04.03/F.XL.16/185/2025.
ACKNOWLEDGMENTS

We would like to thank : the Ministry of Health of the Republic of Indonesia (Kemenkes RI) for providing funding
for this research, and Poltekkes Kemenkes Mataram for its support.

REFERENCES

1.
2.

10.

11.

12.
13.
14.

15.

16.

Globocan. The elimination of cancer. Globocan. 2020. doi:10.1016/S0366-0850(07)80117-7

Srinath A, Merode F Van, Rao SV, Pavlova M. Barriers to cervical cancer and breast cancer screening
uptake in low- and middle-income countries: a systematic review. Health Policy and Planning.
2023;38(December 2022):509-27. doi:DOL: https://doi.org/10.1093/heapol/czac104

Suhaid DN, Wardani DWKK, Aningsih BSD, Manungkalit EM, Kusmiyanti M. Deteksi Dini Kanker
Serviks Dan Payudara Dengan Pemeriksaan IVA Serta Sadanis di Perumahan Kartika Sejahtera Kelurahan
Sasak Panjang Kecamatan Tajur Halang Kabupaten Bogor Jawa Barat. Jurnal Kreativitas Pengabdian
Kepada Masyarakat (Pkm). 2022;5(2):406—13. doi:10.33024/jkpm.v5i2.4630

Sulistyowati I, Utami W, Masfufatun J. Deteksi Dini Kanker Payudara Dengan Sadari Dan Sadarnis. Jurnal
Implementasi Pengabdian Masyarakat. 2023;4(1):19-21. doi:10.37874/bm.v3i2.821

Globocan. Cancer statistics for the year 2022: An overview. WHO. 2022. doi:10.1002/ijc.33588 PubMed
PMID: 33818764.

Loveloi SP, Sutopo P, Yunila F. Analisis Peran Puskesmas Kedungmundu Kota Semarang Dalam
Melaksanakan Program Deteksi Dini Kanker Leher Rahim Dan Kanker Payudara. Jurnal Kesehatan
Masyarakat. 2018;6(4):42—50. doi:DOI: 10.14710/jkm.v6i4.21354 PubMed PMID: 25246403.

Gusriani, Umami N, Indah Noviyanti N, Fitri G, Kebidanan J, Ilmu Kesehatan F, et al. Deteksi Dini Kanker
Payudara dengan Pemeriksaan Payudara Klinis (SADANIS) Early Detection of Breast Cancer with
Clinical Breast Examination (SADANIS). Jurnal Pengabdian Masyarakat Borneo. 2023;7(1):51-5.
doi:DOI: 10.35334/jpmb

Rahmayani D, Widyasih H, ... Aplikasi sidik serviks untuk meningkatkan pengetahuan dan sikap tentang
deteksi dini kanker serviks. PUINOVAKESMAS. 2021;2(2):62—-8. doi:10.29238/puinova.v2il.106
Mittra I, Mishra GA, Dikshit RP, Gupta S, Kulkarni VY, Shaikh HKA, et al. Effect of screening by clinical
breast examination on breast cancer incidence and mortality after 20 years: prospective , cluster
randomised controlled trial in Mumbai. The BMJ journal. 2021;2:1-9. doi:10.1136/bmj.n256

Rahayu Haryanti Budi. The Influence Of Ivanis Video On Cancer Screening. 2022.
doi:https://eprints.poltekkesjogja.ac.id/13146/2/ Abstract.pdf.pdf

Siskia D, Putri IM, Utami FS. Tingkat Pengetahuan, Keterpaparan Informasi, Dan Dukungan Tenaga
Kesehatan Berhubungan Dengan Perilaku Pemeriksaan Payudara Klinis (Sadanis) Pada Wanita Di
Kelurahan Bantul Kecamatan Bantul Bantul Yogyakarta. Jurnal Medikes (Media Informasi Kesehatan).
2023;10(1):85-100. doi:10.36743/medikes.v10i1.364

Dinkes NTB D. Pemeriksaan Leher Rahim & Payudara Provinsi Nusa Tenggara Barat. 2023.

Dikes Lobar DB. Pemeriksaan Leher Rahim & Payudara. Gerung; 2023.

Mei Zumaro E, Laksono B, Academy Bhakti Pertiwi Pemalang M. The Effectiveness of Clinical Breast
Examination (Sadanis) Application to Breast Self Examination (BSE) in Pemalang. Public Health
Perspectives Journal. 2019;4(1):30-6. doi:10.15294/ujph.v0i0.30866
https://journal.unnes.ac.id/nju/phpj/article/view/18127/9165

Ayu Titisari I, Riyanti E, Nugraha PP. Aplikasi Teori Helath Belief Model pada Partisipasi Wanita Usia
Subur (WUS) dalam Pemeriksaan IVA di Kelurahan Kalibanteng Kulon. Jurnal Kesehatan Masyarakat.
2018;6(5):751-9. doi:10.14710/mkmi.11.1.75-85

Artha Sari NPY, Subrata IM. Hubungan Tingkat Pengetahuan Dan Sikap Dengan Perilaku Ibu Rumah
Tangga Terkait Pemeriksaan Payudara Klinis (Sadanis) Di Wilayah Kerja Puskesmas Kuta Selatan Saat

128

Vol. XXI No. 1 June 2026
https://doi.org/ 10.32382/medkes.v21il



https://ojs3.poltekkes-mks.ac.id/index.php/medkes/index
https://doi.org/10.32382/medkes.v20i2

Media Kesehatan Politeknik Kesehatan Makassar ISSN  :1907-8153 (Print)

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

¢-ISSN : 2549-0567 (Online)

Pandemi Covid-19. Archive of Community Health. 2022;9(3):439-50.
doi:10.24843/ach.2022.v09.i103.p07

Hombaiah C, Madhu BM, Gopi A, Murthy MRN. Effects of mobile Health ( mHealth ) application on
cervical cancer prevention knowledge and screening among women social support groups with low-
socioeconomic status in. Journal PLOS ONE. 2022;22:1-12. doi:10.1371/journal.pone.0273070

Id OA, Hong KY, Ayo OS, Alade S, Lawal MA, Somoye IE, et al. Development and feasibility of an
mHealth intervention for psychoeducational support of Nigerian women diagnosed with breast cancer
undergoing chemotherapy: A pilot randomized controlled trial. PLOS ONE. 2024;1-18.
doi:10.1371/journal.pone.0314365

Prawesti AD, Ode L, Rahman A. Artikel Review The Effectiveness of Implementing Mobile Health
Applications in Cancer Patients: A Literature Review. Jurnal Kesehatan Pasak Bumi Kalimantan.
2023;6(1):19-28. doi:http://dx.doi.org/10.30872/j.kes.pasmi.kal.v6i11.9530

Dewi U, Aini N, Saputri S, Ridayani R, Tanjungpinang PK. Optimalisasi Peran Kader Posyandu dalam
Deteksi  Dini  Kanker  Serviks dan  Payudara. Jurnal  Abdidas.  2026;7(1):43-53.
doi:10.31004/abdidas.v7i1.1303

Sinha N, Sharma A. Digital media intervention for breast cancer awareness among rural women : A quasi-
experimental study from Bihar , India. Clinical Epidemiology and Global Health. 2024;28(July):101705.
doi:10.1016/j.cegh.2024.101705

Putri MI, Suyani, Silmina EP. Skrining faktor resiko dan deteksi dini kanker payudara berbasis aplikasi.
Masyarakat Berdaya dan Inovasi. 2022;3(2):123-30. doi:10.33292/madayani.v311.99

Israwati DA, HAbo Abbas H, Arman. Monitoring Deteksi Kanker Payudara Berbasis Aplikasi Ca .
Mammae Di Rumah Sakit Ibnu Sina Yw-Umi Kota Makassar Peminatan Epidemiologi , Fakultas
Kesehatan Masyarakat , Universitas Muslim Indonesia. Window of Public Health Journal. 2025;6(2):354—
69. doi:https://doi.org/10.33096/woph.v6i2.2105

Puspasari A, Enis RN, Kusdiyah E, Delfira A, Hasmita D, Amatullah A. Knowledge to practice: enhancing
posyandu cadres’ competence in metabolic syndrome screening and education. MEDIC. 2025;8(2):1-9.
Chamid A, Santi MW, Rachmawati E, Yunus M. Evaluasi Penggunaan Sistem E-Posyandu dengan
Metode.  Jurnal  Penelitian  Kesehatan  Suara  Forikes.  2022;13(4):1105-12.  doi:DOI:
http://dx.doi.org/10.33846/sf13442

Kapoor A, Baker E. Mobile applications for breast cancer survivorship and self-management: A
systematic review. Health Informatics Journal. 2020;26(4):2892-905. doi:10.1177/1460458220950853
Dong N, Maynard R. A Tool for Calculating Minimum Detectable Effect Sizes and Minimum Required
Sample Sizes for Experimental and Quasi-experimental Design Studies. Journal of Research on
Educational Effectiveness,. 2013;6(1):24—67. doi:10.1080/19345747.2012.673143

Widiasih R, Sukmawati S, Mamuroh L, Mujahidah G. Edukasi Kesehatan tentang Deteksi Dini Kanker
Menggunakan Aplikasi KESTURIL Media Karya Kesehatan. 2022;5(2):127-36.
doi:10.24198/mkk.v5i2.29851

Sari IR, Yasarah H, Nuriiyah S, Nabila AA, Ruswanti D, Mustajab AA. The Effect of Providing
Educational on The Knowledge of Health Cadres. Jurnal Kesehatan Saeclmakers PERDANA. 2025;8(1):1—
6. doi:10.32524/jksp.v8i1.1330

Noman S, Shahar HK, Rahman HA, Ismail S, Al-jaberi MA, Azzani M. The Effectiveness of Educational
Interventions on Breast Cancer Screening Uptake , Knowledge , and Beliefs among Women : A Systematic
Review. International Journal Of Environmental Research and Public Health. 2021;263(18):1-30.
doi:10.3390/ijerph18010263

Masmuri, Nurul Hidayah, Dodik Limansyah. Efektivitas Video Pembelajaran Peduli Stunting Terhadap
Tingkat Pengetahuan dan Keterampilan pada Kader Kesehatan. Citra Delima Scientific journal of Citra
Internasional Institute. 2025;8(2):132—42. doi:10.33862/citradelima.v8i2.506

Hand T, Rosseau NA, Stiles CE, Sheih T, Oluwasanu M, Olopade OI, et al. The global role , impact , and
limitations of Community Health Workers ( CHWs ) in breast cancer screening : a scoping review and
recommendations to promote health equity for all ABSTRACT. Global Health Action. 2021;14(1):1-18.
doi:10.1080/16549716.2021.1883336

129

Vol. XXI No. 1 June 2026
https://doi.org/ 10.32382/medkes.v21il



https://ojs3.poltekkes-mks.ac.id/index.php/medkes/index
https://doi.org/10.32382/medkes.v20i2

Media Kesehatan Politeknik Kesehatan Makassar ISSN  :1907-8153 (Print)

33.

34.

35.

36.

37.

38.

39.

40.

¢-ISSN : 2549-0567 (Online)

Meilani N, Setiyawati N. Pelatihan Kader Kesehatan untuk Meningkatkan Pengetahuan Tentang Deteksi
Dini Kanker Leher Rahim di Kecamatan Sawangan. Jurnal Pelayanan dan Pengabdian Masyarakat.
2025;9(3):221-8. doi:DOLI: https://doi.org/10.52643/pamas.v9i3
https://ejournal.urindo.ac.id/index.php/PAMAS/article/view/4203/2277

Donovan JO, Donovan CO, Kuhn I, Sachs SE, Winters N. Ongoing training of community health workers
in low-income and middle-income countries : a systematic scoping review of the literature. BMJ Open.
2018;8:1-10. doi:10.1136/bmjopen-2017-021467

Schunk DH, Dibenedetto MK. Motivation and social cognitive theory. Elsevier. 2020;60(December
2019):101832. doi:https://doi.org/10.1016/j.cedpsych.2019.101832

Winters N, Langer L, Geniets A. Scoping review assessing the evidence used to support the adoption of
mobile health ( mHealth ) technologies for the education and training of community health workers
( CHWs ) in low-income and middle-income countries. BMJ Open. 2018;8:1-10. doi:10.1136/bmjopen-
2017-019827

Abreu F.D.L A, Bissaco M.A.S B, S.R.M.S B, Santos MF. The use and impact of mHealth by community
health workers in developing and least developed countries: a systematic review. Research on Biomedical
Engineering. 2021;3-20. doi:DOI:10.1007/s42600-021-00154-3

Khana R, Rizky UF, Wijonarko P, Nainggolan N. Pelatihan dan Edukasi Penggunaan Aplikasi Breast Self
Examination Sytem untuk Deteksi Dini terhadap Terjadinya Kanker Payudara di Puskesmas Tanjung Priok
Pengalaman Peserta dalam Melakukan. Jurnal Berdikari. 2022;5(1):1-18. doi::
https://doi.org/10.55123/sehatmas.v4i4.6431

Rahman F, Pujianti N, Riana A, Azwari S, Laily N, Wulandari A, et al. Analisis faktor yang mempengaruhi
kinerja kader posyandu dalam upaya menurunkan aki dan akb di wilayah kerja puskesmas kabupaten
banjar. Seminar Nasional. 2024. p. 1-8. doi:https:/snllb.ulm.ac.id/prosiding/index.php/snllb-
lit/article/view/1267/1255

Berkhout C, Berbra O, Favre J, Collins C, Calafiore M, Peremans L, et al. Defining and evaluating the
Hawthorne effect in primary care , a systematic review and meta-analysis. frontiers in Medicine.
2022;41(November):1-15. doi:10.3389/fmed.2022.1033486

130

Vol. XXI No. 1 June 2026
https://doi.org/ 10.32382/medkes.v21il



https://ojs3.poltekkes-mks.ac.id/index.php/medkes/index
https://doi.org/10.32382/medkes.v20i2

