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Background: Natural disasters pose significant risks to vulnerable populations,
particularly pregnant, postpartum, and breastfeeding women, who face increased
health and safety challenges during emergencies. Strengthening disaster
preparedness through accessible educational strategies is essential to improve
resilience and reduce adverse outcomes.

Objective: This study aimed to develop and evaluate an Android-based
application as an educational tool to enhance disaster preparedness among
maternal populations.

Methods: This study employed a Research and Development (R&D) approach
based on the Borg and Gall model, followed by feasibility and effectiveness
evaluation. Data were collected through interviews, validation assessments, and
structured questionnaires. The application was tested among pregnant,
postpartum, and breastfeeding women using a pretest—posttest design to assess
changes in disaster preparedness knowledge.

Results: The developed application, named “Ibu Siaga Bencana,” demonstrated
high content and media validity. Preliminary testing showed good usability and
practicality. Effectiveness evaluation indicated a 40% increase in participants'
disaster preparedness knowledge following application use, suggesting a
substantial improvement in understanding.

Conclusion: The application is a feasible and effective educational tool for
improving disaster preparedness among maternal populations. Further studies
with larger samples and more rigorous designs are needed to confirm its
effectiveness and long-term impact.

INTRODUCTION

preterm birth, low birth weight, cesarean delivery, neonatal
abnormalities, and maternal and infant mortality.®

Indonesia is widely recognized as one of the most disaster-
prone countries in the world due to its complex
geographical, geological, hydrological, and demographic
characteristics. West Sumatera, in particular, is a high-risk
province where hydrometeorological and geomorphological
hazards frequently occur.' Disasters generate
multidimensional consequences, including mortality, injury,
displacement, economic loss, and long-term social
vulnerability.>3 In reproductive health settings, emergencies
increase the risks of sexual violence, sexually transmitted
infections, unintended pregnancies, and mortality.*5
Natural disasters also create stressors that affect pregnant
women, increasing susceptibility to complications such as
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Empirical evidence indicates that health service delivery
during disasters is often insufficient.”® For example, a
Rapid Health Assessment conducted after the 2006 Bantul
earthquake revealed substantial nutritional deficiencies
among children under five and pregnant women, as well as
a significant number of postpartum mothers still requiring
essential healthcare services.® These findings highlight
systemic gaps in preparedness and response mechanisms,
particularly in maternal and child health services.

Maternal populations, including pregnant, postpartum, and
breastfeeding women, are particularly vulnerable in disaster
situations. Despite various initiatives aimed at
strengthening preparedness among healthcare providers
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and the general population, readiness to deliver maternal
and child health services during disasters remains
suboptimal. Previous studies reported that 52.1% of
midwives were inadequately prepared to respond to
earthquake and tsunami events, and 49.9% lacked
sufficient  knowledge  of disaster  preparedness
competencies.’®'" At the household level, maternal
populations also demonstrate limited knowledge and
readiness.'?13

Several studies have developed educational media to
improve disaster preparedness. Conventional tools, such
as leaflets, handouts, and checklists, have been shown to
improve  family  preparedness.” However, these
approaches may be limited in terms of accessibility,
scalability, and sustainability. In contrast, application-based
health education platforms offer advantages including

accessibility, adaptability, and long-term usability.'®
Previous studies have shown that Android-based
applications can enhance health knowledge and

preparedness in various populations.'® Nevertheless,
application-based interventions specifically tailored to
maternal populations remain limited and insufficiently
adapted to their unique needs."”'® This study addresses
this gap by developing and evaluating an Android-based
educational application to improve disaster preparedness
among pregnant, postpartum, and breastfeeding women.

METHOD

Study Design

This study employed a Research and Development (R&D)
design based on the Borg and Gall model to develop and
evaluate an Android-based application to enhance disaster
preparedness among maternal populations.'%20

Phase 1: Needs Analysis and Literature Review

A structured needs assessment was conducted through in-
depth interviews with key stakeholders, including provincial
and city health officers and maternal health program
coordinators. A literature review was also performed to
identify evidence-based practices in disaster preparedness
for maternal populations. Findings were used to determine
user needs and core application content.

Phase 2: Application Design and Development

Based on the analysis findings, an Android-based
application was developed in collaboration with an
information technology specialist. The application included
educational content on disaster preparedness, maternal
health risks, and emergency response strategies, with a
user-friendly interface.

Phase 3: Content and Media Validation

Content and media validation were conducted by four
experts. Content validity assessed relevance and accuracy,
while media validation evaluated usability and design. All
components met the predefined validity criteria.

Phase 4: Usability and Feasibility Testing

Preliminary testing was conducted among 12 participants
using purposive sampling. Participants included pregnant,
postpartum, and breastfeeding women who could use
Android devices. Feedback was collected using structured
questionnaires to assess usability and practicality.

Phase 5: Effectiveness Evaluation

Effectiveness was evaluated using a quasi-experimental
design with a control group (application vs leaflet) and a
one-group pretest—posttest design. A total of 30 participants
were included in the comparative study, and 40 in the pre—
post evaluation. Outcomes included knowledge and
preparedness related to disaster response. Data were
analyzed using descriptive and inferential statistics.
Differences between groups were analyzed using the
Mann-Whitney U test, while pre—post comparisons were
analyzed using the paired t-test. A p-value < 0.05 was
considered statistically significant.

Ethical Considerations

Ethical approval for this study was obtained from the
Research Ethics Committee of the Medical Faculty, Andalas
University (No. 116/UN.16.2/KEP-FK/2020). Informed
consent was obtained from all participants, ensuring that
they understood the study’'s objectives and voluntarily
agreed to participate. Participant confidentiality and privacy
were maintained throughout the research process.

RESULTS

Needs Assessment Findings

The needs assessment identified several key gaps in
maternal  disaster preparedness. First, disaster
preparedness programs for healthcare personnel were
available but lacked continuity and systematic
implementation. Second, no targeted preparedness
programs were specifically designed for pregnant,
postpartum, and breastfeeding women. Third, maternal
populations  required comprehensive preparedness
strategies covering pre-disaster, response, and post-
disaster phases.

During the pre-disaster phase, participants emphasized the
importance of preparing essential supplies, including food,
water, hygiene items, and medications. During disaster
response, the need for clear evacuation routes and
assembly points was highlighted. In the post-disaster
phase, continuity of maternal healthcare and medical
assessment were considered critical. These findings
informed the core content and structure of the application.

Application Development

Based on these findings, an Android-based application
named “Ibu Siaga Bencana” was developed as a digital
educational tool to enhance disaster preparedness among
maternal populations. The application integrates disaster
preparedness guidelines across pre-disaster, response,
and recovery phases, with a focus on maternal health
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needs. Key features of the application are presented in
Figure 1.

Content Validity and Usability

Content and media validation showed that the application
achieved content validity of 82% and media validity of 89%,
indicating that it was valid and appropriate for use.
Preliminary usability testing with 12 participants showed
that 83.3% of users found the application practical.
However, 50% of participants reported that visual elements
needed improvement, and 33.3% indicated that the
workflow was suboptimal. These findings informed
revisions to enhance visual design and user interaction.
Following the revision, improvements included integrating
animated educational videos and enhancing the interface
design to improve user engagement.

Effectiveness Evaluation

In the quasi-experimental evaluation, participants who used
the application demonstrated greater improvements in
disaster preparedness knowledge than those who received
leaflet-based education. Further operational testing among
40 participants, using a pretest—posttest design, showed a
40% increase in knowledge after application use, indicating
a substantial improvement in understanding of disaster
preparedness among maternal populations.
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Figure 1. Final Version of the “Ibu Siaga Bencana”
Application Interface
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DISCUSSION

This study developed and evaluated an Android-based
application to improve disaster preparedness among
pregnant, postpartum, and breastfeeding women. The
findings demonstrated that the application significantly
improved disaster preparedness knowledge, with a 40%
increase observed following its use. These results suggest
that mobile-based educational interventions can play an
important role in strengthening preparedness among
vulnerable maternal populations.

The observed improvement in knowledge may be attributed
to the integration of structured educational content, visual
media, and interactive features within the application.
Compared with conventional educational approaches, such
as printed leaflets, digital applications provide more flexible
and engaging learning experiences. The ability to access
information repeatedly and at any time may enhance

comprehension and knowledge retention, particularly in
emergency preparedness contexts. 15

These findings are consistent with previous studies
demonstrating the effectiveness of mobile health (mHealth)
interventions in improving knowledge and
preparedness.?'?2 Prior research has also shown that
Android-based applications can significantly enhance
knowledge in various health domains, including
reproductive health and disaster preparedness.'®2% Similar
improvements have been reported among vulnerable
populations, such as individuals with disabilities, indicating
the adaptability of mobile-based education across different
user groups.'®

In the context of disaster preparedness, mobile applications
offer several advantages, including accessibility, scalability,
and interactivity.?42% In countries such as Indonesia, where
smartphone usage is widespread, Android-based platforms
provide a practical and efficient means of delivering health
education.?® These tools enable users to access critical
information in real time, which is particularly important in
disaster-prone areas.

From a maternal health perspective, improving disaster
preparedness is essential due to the increased vulnerability
of pregnant, postpartum, and breastfeeding women during
emergencies.®?” The application developed in this study
addresses this need by providing targeted, phase-based
guidance covering pre-disaster, response, and recovery
stages. This structured approach may help users better
understand risks and appropriate actions, thereby
enhancing overall preparedness and resilience.

This study also highlights the potential of digital health tools
to support healthcare providers. The application can serve
as an educational aid for midwives and other health
professionals in delivering standardized disaster
preparedness information to maternal populations, thereby
improving consistency  and reach of  health
education.However, several limitations should be
considered. The sample size was relatively small, and the
study design lacked randomization, which may limit the
generalizability of the findings. In addition, the study
focused on short-term knowledge outcomes and did not
assess long-term retention or behavioral changes. Future
studies should employ randomized controlled designs,
include larger and more diverse populations, and evaluate
long-term outcomes, including actual preparedness
behavior and disaster response readiness.

CONCLUSIONS AND RECOMMENDATION

This study demonstrates that the developed Android-based
application can improve disaster preparedness knowledge
among pregnant, postpartum, and breastfeeding women.
The application shows potential as a feasible digital
educational tool to support disaster preparedness in
maternal populations. Future studies with larger sample
sizes, more rigorous study designs, and longer follow-up
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periods are needed to confirm its effectiveness and

evaluate

its impact on long-term preparedness and

behavioral outcomes.

REFERENCES

10.

11.

12.

13.

. BNPB. Indeks risiko bencana Indonesia tahun 2024.

Badan Nasional Penanggulangan Bencana; 2025.
Kemenkes RI. Buku saku kesehatan reproduksi pada
situasi bencana. Kementerian Kesehatan RI; 2017.
Hatakeyama N. Disaster preparedness awareness and
associated factors among parents of children aged
under 2 years in Japan: A cross-sectional study. Health
Emerg Disaster Nurs. 2026;13(1).
https://doi.org/10.24298/hedn.2025-0011

lida H, Nakai H, Shimaoka N, Takaya M. Implementation
of disaster prevention education and maternal and child
health handbook guidance for pregnant women in
japanese medical institution: a pilot study. Nurs Rep.
2026;16(1). https://doi.org/10.3390/nursrep16020071
Bulgulu OS, Gokcay G, Akkus Y, Bagis KO. Midwifery
workforce preparedness and competence in disaster
situations: a qualitative study. BMC Nurs. 2025;24.
https://doi.org/10.1186/s12912-025-04103-8

Kaza P, Tadanki D. Pregnancy & emergency
preparedness: a narrative review of the challenges and
gaps in maternal crisis policy & response. J Gynecol
Obstet Res. 2025;3(2):1-7.
https://doi.org/10.61440/JGOR.2025.v3.32
Rachmawati, Novita R, Fitria |. The effect of disaster
management education on mother’s under five
preparedness facing floods in Aceh Province. Maced J
Med Sci. 2021;9:1032-1035.
https://doi.org/10.3889/0amjms.2021.6455

Harville EW, Beitsch L, Uejio CK, Sherchan S, Lichtveld
MY. Assessing the effect of disasters and their aftermath
on pregnancy and infant outcomes: a conceptual model.
Int J Disaster Risk Reduct. 2021;62(1).
https://doi.org/10.1016/).ijdrr.2021.102415

Widayatun, Fatoni, Z. Permasalahan kesehatan dalam
kondisi bencana: peran petugas kesehatan dan
partisipasi masyarakat. J Kependud Indones.
2013;8(1):37-50. https://doi.org/10.14203/jki.v8i1.21
Pusporini LS, Wulandini P, Ambarsari WN, et al.
Midwives, nurses crucial for disaster resilient maternal
care and preparedness strategies. Angiotherapy.
2024;8(5):1-10.
https://doi.org/10.25163/angiotherapy.859715

Hesti N, Irawan Y, Erwani. Faktor-faktor yang
berhubungan dengan kesiapsiagaan bidan dalam
menghadapi bencana gempa dan tsunami di
Puskesmas Kota Padang. J Kesehat Andalas.
2019;8(2):338-345.
https://doi.org/10.25077/jka.v8i2.1010

Hapsari ED, Jayanti RD, Nugraheni D, Panuntun RA.
Information needs in pregnant women living in disaster
prone area. Erfermeria Clin. 2020;30(3):80-86.
https://doi.org/10.1016/j.enfcli.2019.12.032

Yamazaki C, Nakai H. Understanding mothers’ worries
about the effects of disaster evacuation on their

104

14.

15.

16.

17

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

children: a cross-sectional study. Int J Environ Public
Health. 2023;20(3).
https://doi.org/10.3390/ijerph20031850

Fajarini, Yuniar lka, Abdullah, Akbar Amin. Perangkat
kesiapsiagaan bencana untuk wanita hamil dan pasca
melahirkan. Indones J Nurs Pract. 2018;2(2):90-95.
https://doi.org/https://doi.org/10.18196/ijnp.2284
Nagaraju MS, Kakarala H, Shai V, Vattikunka V. Mobile
application for disaster safety management. Int Conf
Adv  Comput Commun Syst ICACCS. 2024.
https://doi.org/10.1109/ICACCS60874.2024.10717114
Ichwan EY, Fitriana S, Angraini DH, Nurul D.
Effectiveness of android-based application to incresing
knowledge of adolescents on reproductive health. J
lImu Teknol Kesehat. 2020;7(2):137-146.
https://doi.org/10.32668/jitek.v7i2.253

.Dinengsih S, Hakim N. Pengaruh metode ceramah dan

metode  aplikasi  berbasis android terhadap
pengetahuan kesehatan reproduksi remaja. J
Kebidanan Malahayati. 2020;6(4):515-522.
https://doi.org/10.33024/jkm.v6i4.2975

Aini N, Daniah, Carwadi. Efektivitas media aplikasi
untuk edukasi siaga bencana pada anak penyandang
disabilitas (tuna rungu). J llIm Kesehat. 2020;19(1):24-
28. https://doi.org/10.33221/jikes.v19i01.406
Supriyono. Bahan ajar research and development in
education. UNISBA Blitar; 2024

Sugiyono. Memahami penelitian kualitatif. CV. Alfabeta;
2010.

Pamuji AK, Susilorini R, Ismail A, Hayyu AA. The
effevtiveness of mobile application of earthquake and
tsunami early warning system in community based
disaster risk reduction. Int J Eng Res Rechn.
2020;13(10).
https://doi.org/10.37624/IJERT/13.10.2020.2979-2984
Susmini, Ferry J, Wijaya S, Wibowo W, Arifin H, Lee BO.
The effects of a disaster preparedness app on
community knowledge and intentional behavior in
hurricane risk areas. Disaster Med Public Health Prep.
2023;17(137). https://doi.org/10.1017/dmp.2022.46
Utami S, Haryunani H. Peningkatan pengetahuan
HIV/AIDS dengan memanfaatkan aplikasi mobile. J
Penelit Dan Pengabdi Masy. 2016;4(1).
https://doi.org/10.29313/ethos.v0i0.1701

Lin CA. Evaluating the usability and usefulness of a
storm preparedness and risk assessment mobile app.
Int J Disaster Risk Reduct. 2025;117.
https://doi.org/10.1016/j.ijdrr.2024.105176

Concuera L, Barberro-Barrera M, Hidalgo A, Matinez J.
Assessment of the adequacy of mobile applications for
disaster reduction. Env Dev Sustain. 2021;24(5).
https://doi.org/10.1007/s10668-021-01697-2

Permana |, Dewi R, Budhiana J. Mobile applications and
community disaster preparedness: insights from a
scoping review. Malays J Nurs. 2025;16(2):147-157.
10.31674/mjn.2025.v16isupp2.017

Baud D, Giannoni E, Pomar L. Covid-19 in pregnant
women-author’s reply. Lancet Infect Dls.
2020;20(6):654


https://www.researchgate.net/publication/403109458_Disaster_preparedness_awareness_and_associated_factors_among_parents_of_children_aged_under_2_years_in_Japan_A_cross-sectional_study
https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449&url=https://www.mdpi.com/2039-4403/16/2/71&ved=2ahUKEwi63ODDvOqTAxWQoWMGHShkADoQFnoECBcQAQ&usg=AOvVaw0CJG9JsrMah3H3OJBHrqFS
https://pmc.ncbi.nlm.nih.gov/articles/PMC12661865/pdf/12912_2025_Article_4103.pdf
https://oaskpublishers.com/assets/article-pdf/pregnancy-&-emergency-preparedness-a-narrative-review-of-the-challenges-and-gaps-in-maternal-crisis-policy-&-response.pdf
https://oaskpublishers.com/assets/article-pdf/pregnancy-&-emergency-preparedness-a-narrative-review-of-the-challenges-and-gaps-in-maternal-crisis-policy-&-response.pdf
https://pubmed.ncbi.nlm.nih.gov/34336567/
https://www.semanticscholar.org/paper/PERMASALAHAN-KESEHATAN-DALAM-KONDISI-BENCANA%3A-PERAN-Widayatun-Fatoni/10eff8166e12864af2e2f3f228f645466858653a
https://doi.org/10.25163/angiotherapy.859715
https://jurnal.fk.unand.ac.id/index.php/jka/article/view/1010
https://stikesbudiluhurcimahi.ac.id/penelitian/lppm/assets/upload/laporan/Publikasi/222246-1_Jurnal_Scopus_Angiotherapy._karwati1.pdf
https://www.researchgate.net/publication/367269765_Understanding_Mothers'_Worries_about_the_Effects_of_Disaster_Evacuation_on_Their_Children_A_Cross-Sectional_Study
https://journal.umy.ac.id/index.php/ijnp/article/view/5278
https://ieeexplore.ieee.org/document/10717114
https://ejurnal.poltekkesjakarta3.ac.id/index.php/jitek/article/view/253
https://ejurnalmalahayati.ac.id/index.php/kebidanan/article/view/2975/0
https://journals.stikim.ac.id/index.php/jikes/article/view/406
https://www.researchgate.net/publication/346759203_The_Effectiveness_of_Mobile_Application_of_Earthquake_and_Tsunami_Early_Warning_System_in_Community_Based_Disaster_Risk_Reduction
https://repository.poltekkespalembang.ac.id/items/show/4228
https://www.researchgate.net/publication/322155223_PENINGKATAN_PENGETAHUAN_HIVAIDS_DENGAN_MEMANFAATKAN_APLIKASI_MOBILE_ANDROID
https://www.sciencedirect.com/science/article/abs/pii/S2212420924009385
https://pmc.ncbi.nlm.nih.gov/articles/PMC8419831/
https://www.sciencedirect.com/science/article/abs/pii/S2212420924009385

	Innovation Article
	Development and evaluation of an Android-based application to enhance disaster preparedness among maternal populations
	Lita Angelina Saputri 1(, Iin Prima Fitriah 1, Yussie Ater Merry 1, Faridah 1, Mardiani Bebasari 1, Eravianti 1, Kori Kornelia 1, Resmi Darni 2
	INTRODUCTION
	METHOD
	Study Design
	Phase 1: Needs Analysis and Literature Review
	Phase 2: Application Design and Development
	Phase 3: Content and Media Validation
	Phase 4: Usability and Feasibility Testing
	Phase 5: Effectiveness Evaluation
	Ethical Considerations

	RESULTS
	Needs Assessment Findings
	Application Development
	Content Validity and Usability
	Effectiveness Evaluation

	DISCUSSION
	CONCLUSIONS AND RECOMMENDATION
	REFERENCES

