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 Indonesia, as a disaster-prone region, requires a resilient health information 
system. Conventional paper-based medical records are vulnerable to damage 
and inefficient in emergency response, making the development of an 
electronic disaster medical record crucial. This study aims to design and test 
the usability of a web-based electronic disaster medical record prototype. 
This study used a prototyping method involving 32 medical records staff 
from hospitals in South Kalimantan. System usability evaluation was 
conducted using the System Usability Scale (SUS) questionnaire through 
usability testing with a disaster documentation task scenario. Statistical 
analysis was performed by calculating the SUS score using a standard 
formula that yields a score of 0-100. The results showed an average SUS score 
of 79.31, which is classified as grade B (good) on the acceptability scale, 
indicating that the system is acceptable and meets basic usability aspects 
well. This finding proves that the electronic disaster medical record 
prototype is feasible and has the potential to improve victim data 
management, although there is still room for refinement of certain elements 
to achieve an excellence level. The implementation of this system is expected 
to be integrated with the national health platform to support more effective 
disaster response. 
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INTRODUCTION  

Indonesia is geographically highly vulnerable to various types of natural disasters, such 

as earthquakes, tsunamis, volcanic eruptions, floods, and landslides. The number of natural 

disasters in Indonesia increases annually (Badan Nasional Penanggulangan Bencana, 2023). 

When a disaster occurs, it is crucial to record various information before, during, and after the 

disaster (Kementerian Kesehatan Republik Indonesia, 2010). Medical records are vital in the 

disaster data collection process. 

Electronic medical records in disaster response have shown significant potential to 

improve healthcare delivery in challenging environments, unlike paper records that are prone 

to disaster damage (Horahan et al., 2014), reduce errors, and increase data accuracy (Demers 

et al., 2013). Well-designed and integrated electronic medical records can be a powerful tool 
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for improving healthcare systems and chronic disease outcomes in refugee settings (Buford et 

al., 2022). 

Development of electronic disaster medical records can result in faster and more 

accurate data calculation and delivery, accelerating and simplifying the process of managing 

disaster patient data, from disaster patient registration and assessment to web-based disaster 

patient reporting (Apriliyani, Feoh and Kartiko, 2020). Electronic disaster medical records can 

also be useful for emergency healthcare management during natural disasters (Baek et al., 

2021). 

Electronic disaster medical records have been widely used in various countries and 

more than 37,500 patients in various places, including refugee camps and post-disaster relief 

efforts (Draugelis et al., 2025a) and electronic disaster medical records must be prepared in 

advance before a disaster occurs (Oikawa, Murakami and Ochi, 2024). Previous research shows 

that several hospitals in several provinces have conventional disaster medical records (Lestari 

et al., 2022);(Seha, Santoso and Susanti, 2018);(Christian et al., 2015) and no electronic disaster 

medical records have been found. Although recent research has developed standardized 

disaster medical record documents and tested their suitability through pilot testing with 

medical records staff in several hospitals (Asih et al., 2024), significant gaps remain in the 

digital transformation of emergency response tools. These gaps have substantial implications 

for disaster management effectiveness. Conventional paper-based systems during mass 

incidents risk lost documentation, data fragmentation, and delayed medical interventions, 

potentially compromising patient care outcomes and epidemiological surveillance (Ratwani, 

2017). This study develops electronic disaster medical records to address the digital 

transformation gap. Its scientific contributions include developing a digital framework for 

resource-constrained settings, identifying the technological and operational needs of 

emergency digital health systems, and providing an evidence base for interoperability 

standards for disaster information exchange. Based on this, the aim of this study is to design 

electronic-based disaster medical record documents. 

 

METHODS  

This research is a software development study using the Prototyping method 

(Beaudouin-lafon, Paris-sud and Mackay, 2020). The study was conducted in two hospitals in 

South Kalimantan Province, selected through purposive sampling based on their information 

technology infrastructure readiness and experience in disaster management. 

The study population consisted of 32 medical records staff who met the following 

inclusion criteria: (1) certified medical records professionals, (2) at least one year of work 

experience, and (3) direct involvement in disaster management protocols. Exclusion criteria 

included non-permanent staff and staff with less than one year of work experience. A total 

sampling technique was used, involving the entire population meeting the criteria. 

System usability was evaluated using the validated System Usability Scale (SUS), 

consisting of 10 standardized questions on a 5-point Likert scale (1 = Strongly Disagree to 5 = 

Strongly Agree). Statistical analysis was performed by calculating the SUS score using a 

standard formula that yields a score of 0-100, with a score of ≥68 indicating acceptable usability 

and a score <50 indicating serious usability issues. 
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This study has obtained ethical approval from the Health Research Ethics Commission 

of Muhammadiyah University of Banjarmasin with letter number KEPK: 0128226371. 

Informed consent was obtained from all participants before data collection, and research 

permits were obtained from the management of each hospital. 

 

RESULTS  

Based on the evaluation using the System Usability Scale (SUS) with 32 respondents, the 

average usability score obtained was 79.31 (on a 0-100 scale). This score indicates that the 

electronic disaster medical record system prototype meets the criteria for acceptable usability 

according to SUS standards, where a score ≥68 is considered to fulfill system usability 

requirements. 

 

Table 1. Respondent Questionnaire Results 

Score Category Number of Respondents Percentage 

≥ 80 (Excellent) 18 56.25 

68-79 (Good) 8 25.00 

50-67 (Marginal) 6 18.75 

< 50 (Poor) 0 0,00 

Source: Primary Data, 2025 

 

The majority of respondents (81.25%) provided scores in the "Good" to "Excellent" 

categories, indicating positive acceptance of system usability. Approximately 18.75% of 

respondents rated the system in the "Marginal" category, suggesting specific areas for 

improvement in the user interface. No respondents scored below 50, indicating no serious 

usability issues with the developed prototype. 

The average SUS score of 79.31 exceeds the acceptable usability threshold and 

demonstrates that the system meets basic usability principles in terms of ease of use, efficiency, 

and user satisfaction. These results support the feasibility of the prototype for further 

development and implementation in disaster settings. 

 

DISCUSSION  

The results of an evaluation of the usability of the electronic medical records system for 

disasters, with 32 respondents, showed an average score of 79.31. This score, when interpreted 

using the Acceptability Scale developed by (Bangor, Kortum and Miller, 2008), places the 

system in grade B with a "good" rating. This indicates that from a user perspective, the system 

has met basic usability aspects and is well-accepted. However, a score that does not reach grade 

A (excellent) also indicates that there is still room for improvement and refinement, 

particularly in usability elements such as efficiency, ease of memorization, or subjective user 

satisfaction, to create a more optimal user experience in the high-stress context of disaster 

situations. 

Disaster medical records should contain at least complete victim data, including 

personal identification and location of the victim, to information about the person who 
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discovered the patient (Kementrian Kesehatan Republik Indonesia, 2019). The main challenge 

for disaster medical records is limited resources during humanitarian crises, especially since 

many efforts still rely on paper-based record-keeping (Shrestha et al., 2022). Electronic medical 

records are a digital evolution of paper-based medical records that store patient histories in a 

computerized manner, enabling faster, safer, and more efficient access to healthcare services 

(Edmund, Ramaiah and Gulla, 2009). 

Electronic disaster medical records can assist with patient management during 

emergencies, predictive analytics to anticipate patient needs, preventive guidance to mitigate 

the impact of potential health threats, and personalized care plans tailored to individual patient 

needs (Gaebel, Schreiber and Neumuth, 2024). Electronic disaster medical records can improve 

the quality of care and provide a source of clinical and management data for public health 

planning (Draugelis et al., 2025b), disease surveillance, and serve as a population-level data 

source to guide response and research to improve disaster mitigation (Checchi et al., 2017), 

(Perakslis, 2018). 

The use of the SUS has proven effective in evaluating the usability of electronic disaster 

medical records. A study by (Meidani et al., 2023) showed a similar result, with a significant 

increase in the SUS score from 67.22 to 80.00. It is crucial to obtain user feedback for ease of 

use in the SUS (Perrig et al., 2024). 

In the context of disasters, the implementation of electronic RME has demonstrated 

advantages over paper-based documentation methods. Research by (Chan et al., 2011) 

identified significant improvements in tracking patient acuity and decontamination status 

when using an electronic system. Various previous studies have developed electronic medical 

record platforms (Mamlin et al., 2021), designed clinical documentation templates (Shinchi and 

Ashida, 2003), (Schnall et al., 2011), and established minimum dataset standards for disaster 

situations (Castulik, 2017). Furthermore, electronic disaster-based medical records need to be 

incorporated into national health data systems such as Satu Sehat (Faisal and Nakayama, 2024) 

in order to standardize health data collection during disasters. 

Recent advances in emergency medical informatics have redefined usability 

expectations through context-aware systems that can dynamically adjust interface complexity 

(Ghosh, Yan and Lin, 2025). Furthermore, previous research emphasizes that truly effective 

disaster systems must integrate predictive analytics and real-time decision support, 

functionality that is missing from our current implementation (Arena and Bora, 2022) 

Modern frameworks require seamless interoperability between disaster medical record 

systems and broader digital health infrastructure, including emergency operations centers and 

resource management platforms (Demir Özbek, Yomralıoğlu and Ateş Aydar, 2023). The 

development of these systems is a crucial step in the digital transformation of disaster 

response. However, their moderate usability scores underscore the crucial consideration that 

successful adoption hinges on exceptional user experience design, not simply adequate 

functionality (Almasi et al., 2022). As disaster response increasingly relies on data-driven 

decision-making, the usability gap between adequate and superior systems can ultimately 

determine operational viability during a real crisis. This highlights the urgent need for next-

generation systems that not only meet basic usability standards but also excel in the stressful 

and time-sensitive environments characteristic of disaster scenarios. 
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CONCLUSION  

The development of a web-based electronic medical records system for disasters has 

successfully produced a viable and user-acceptable prototype, with a usability score of 79.31 

(Good category). This research reveals the limitations of conventional usability approaches in 

a disaster context and recommends transformative strategies including the development of 

interfaces to simplify documentation during a crisis, the integration of AI-based data validation 

mechanisms, and the development of standard APIs for interoperability within the emergency 

response ecosystem. These innovations are necessary to transform electronic disaster medical 

records from mere digital replicas into intelligent, responsive systems. 

 

ACKNOWLEDGMENTS  

The author would like to express gratitude to the Ministry of Education, Culture, 
Research, and Technology (Kemdiktisaintek) of the Republic of Indonesia for its trust and 
financial support through the 2025 Early Career Faculty Research Grant (PDP), based on 
Decision Letter No. 0419/C3/DT.05.00/2025 and Derivative Contract No. 
132/C3/DT.05.00/PL/2025. This support has played a crucial role in facilitating the 
implementation of this research, which includes system design, data collection, and analysis of 
results. Without this grant, the successful achievement of the research objectives would not 
have been possible. 

 
REFERENCES 

Almasi, S. et al. (2022) ‘Usability of Emergency Department Information System Based on Users’ 
Viewpoint; a  Cross-Sectional Study.’, Archives of academic emergency medicine, 10(1), p. 
e71. Available at: https://doi.org/10.22037/aaem.v10i1.1635. 

Apriliyani, N.K.M.K., Feoh, G. and Kartiko, B.H. (2020) ‘Medical Record Digitalization Design of 
Natural Disasters Patients At Disaster-Prone Hospital’, Proceeding of International 
Conference on fundamental and Applied Research, (October), pp. 199–205. Available at: 
https://jurnal.undhirabali.ac.id/index.php/icfar/article/view/970%0Ahttps://jurnal.un
dhirabali.ac.id/index.php/icfar/article/download/970/871. 

Arena, F. and Bora, L. (2022) ‘Predictive Analytics For National Emergency Preparedness’, 
(January). Available at: https://www.researchgate.net/publication/387829264. 

Asih, H.A. et al. (2024) ‘Rancangan Formulir Rekam Medis Bencana’, Jurnal Promotif Preventif, 
7(6), pp. 1139–1145. 

Badan Nasional Penanggulangan Bencana (2023) RISIKO BENCANA INDONESIA ‘Memahami 
Risiko Sistemik di Indonesia’, Bnpb. Available at: https://inarisk.bnpb.go.id/BUKU-RBI-
2022/mobile/index.html#p=10. 

Baek, J. et al. (2021) ‘Assessing patient needs during natural disasters: Mixed methods analysis 
of portal messages sent during hurricane harvey’, Journal of Medical Internet Research, 
23(9), pp. 1–16. Available at: https://doi.org/10.2196/31264. 

Bangor, A., Kortum, P.T. and Miller, J.T. (2008) ‘An Empirical Evaluation of the System Usability 
Scale’, International Journal of Human–Computer Interaction, 24(6), pp. 574–594. 
Available at: https://doi.org/10.1080/10447310802205776. 

Beaudouin-lafon, M., Paris-sud, U. and Mackay, W.E. (2020) ‘Prototyping Tools and Techniques’, 
The Human-Computer Interaction Handbook, pp. 1043–1066. Available at: 



389 
Hastin Atas Asih, et.al / PJPHSR, Vol. 5, No. 3 September 2025, Page. 384–391 

 
 

 
Development and Usability Evaluation of an IT-Based Disaster Medical Record System in South Kalimantan, Indonesia 

https://doi.org/10.1201/9781410615862-66. 

Buford, A. et al. (2022) ‘Systematic review of electronic health records to manage chronic 
conditions among  displaced populations.’, BMJ open, 12(9), p. e056987. Available at: 
https://doi.org/10.1136/bmjopen-2021-056987. 

Castulik, P. (2017) ‘Patient Isolation Units, Performance-Avoidance: A Patient with Heat Stress 
Risk during Temporary Isolation and Transportation by the EMS Biohazard Team’, 
Prehospital and Disaster Medicine, 32(S1), pp. S95–S96. Available at: 
https://doi.org/10.1017/s1049023x17002461. 

Chan, T.C. et al. (2011) ‘Impact of wireless electronic medical record system on the quality of 
patient documentation by emergency field responders during a disaster mass-casualty 
exercise’, Prehospital and Disaster Medicine, 26(4), pp. 268–275. Available at: 
https://doi.org/10.1017/S1049023X11006480. 

Checchi, F. et al. (2017) ‘Public health information in crisis-affected populations: a review of 
methods and  their use for advocacy and action.’, Lancet (London, England), 390(10109), 
pp. 2297–2313. Available at: https://doi.org/10.1016/S0140-6736(17)30702-X. 

Christian, K.R. et al. (2015) ‘Di Rumah Sakit Mardi Rahayu Kudus’, Jurnal Kesehatan Masyarakat, 
3(April), pp. 465–474. 

Demers, G. et al. (2013) ‘Secure scalable disaster electronic medical record and tracking 
system.’, Prehospital and disaster medicine, 28(5), pp. 498–501. Available at: 
https://doi.org/10.1017/S1049023X13008686. 

Demir Özbek, E., Yomralıoğlu, T. and Ateş Aydar, S. (2023) ‘Development of Interoperability 
Principles for Disaster and Emergency Management System of Türkiye’, International 
Journal of Environment and Geoinformatics, 10(4), pp. 90–104. Available at: 
https://doi.org/10.30897/ijegeo.1396579. 

Draugelis, S.D. et al. (2025a) ‘Development and implementation of an electronic health record 
system for use in humanitarian emergencies, disaster response, and conflict zones’, PLOS 
Global Public Health, 5(1), p. 2024. Available at: 
https://doi.org/10.1371/journal.pgph.0003124. 

Draugelis, S.D. et al. (2025b) ‘Development and implementation of an electronic health record 
system for use in humanitarian emergencies, disaster response, and conflict zones’, PLOS 
Global Public Health, 5(1), pp. 1–11. Available at: 
https://doi.org/10.1371/journal.pgph.0003124. 

Edmund, L.C.S., Ramaiah, C.K. and Gulla, S.P. (2009) ‘Electronic Medical Records Management 
Systems: An Overview’, DESIDOC Journal of Library & Information Technology, 29(6), pp. 
3–12. Available at: https://doi.org/10.14429/djlit.29.273. 

Faisal, H.P. and Nakayama, M. (2024) ‘Implementation of the World Health Organization 
Minimum Dataset for Emergency  Medical Teams to Create Disaster Profiles for the 
Indonesian SATUSEHAT Platform Using Fast Healthcare Interoperability Resources: 
Development and Validation Study.’, JMIR medical informatics, 12, p. e59651. Available at: 
https://doi.org/10.2196/59651. 

Gaebel, J., Schreiber, E. and Neumuth, T. (2024) ‘The Emergency Medical Team Operating 
System — a vision for field hospital data management in following the concepts of 
predictive, preventive, and personalized medicine’, EPMA Journal, 15(2), pp. 405–413. 
Available at: https://doi.org/10.1007/s13167-024-00361-9. 

Ghosh, A., Yan, Y. and Lin, W. (2025) ‘2023-Adaptive User Interface Framework Powered by a 



390 
Hastin Atas Asih, et.al / PJPHSR, Vol. 5, No. 3 September 2025, Page. 384–391 

 
 

 
Development and Usability Evaluation of an IT-Based Disaster Medical Record System in South Kalimantan, Indonesia 

Large Language Model for Culturally Sensitive Virtual Healthcare Applications Adaptive 
User Interface Framework Powered by a Large Language Model for Culturally Sensitive 
Virtual Healthcare Applications *’, (May). 

Horahan, K. et al. (2014) ‘Electronic Health Records Access During a Disaster’, Online Journal of 
Public Health Informatics, 5(3), pp. 1–6. Available at: 
https://doi.org/10.5210/ojphi.v5i3.4826. 

Kementerian Kesehatan Republik Indonesia (2010) ‘Pusat Penanggulangan Krisis Kesehatan 
Pedoman Teknis’, Kementerian Kesehatan Republik Indonesia [Preprint]. 

Kementrian Kesehatan Republik Indonesia (2019) Peraturan Menteri Kesehatan Republik 
Indonesia Nomor 47 Tahun 2019, Kementerian Kesehatan Republik Indonesia. Available at: 
http://www.ncbi.nlm.nih.gov/pubmed/7556065%0Ahttp://www.pubmedcentral.nih.g
ov/articlerender.fcgi?artid=PMC394507%0Ahttp://dx.doi.org/10.1016/j.humpath.201
7.05.005%0Ahttps://doi.org/10.1007/s00401-018-1825-
z%0Ahttp://www.ncbi.nlm.nih.gov/pubmed/27157931. 

Lestari, F. et al. (2022) ‘Analysis of Hospital’s Emergency and Disaster Preparedness Using 
Hospital Safety Index in Indonesia’, Sustainability (Switzerland), 14(10). Available at: 
https://doi.org/10.3390/su14105879. 

Mamlin, B.W. et al. (2021) ‘OpenMRS as an emergency EMR—How we used a global good to 
create an emergency EMR in a week’, International Journal of Medical Informatics, 
149(February), p. 104433. Available at: 
https://doi.org/10.1016/j.ijmedinf.2021.104433. 

Meidani, Z. et al. (2023) ‘Usability Assessment of an Electronic Medical Record-Embedded 
Clinical Decision  Support System for Arterial Blood Gas Interpretation.’, Studies in health 
technology and informatics, 305, pp. 456–459. Available at: 
https://doi.org/10.3233/SHTI230530. 

Oikawa, K., Murakami, M. and Ochi, S. (2024) ‘Use of personal health records during and after a 
disaster including a nuclear accident: A scoping review’, International Journal of Disaster 
Risk Reduction, 111, p. 104698. Available at: 
https://doi.org/https://doi.org/10.1016/j.ijdrr.2024.104698. 

Perakslis, E.D. (2018) ‘Using digital health to enable ethical health research in conflict and other 
humanitarian settings Chesmal Siriwardhana and Donal O’mathuna’, Conflict and Health, 
12(1), pp. 1–8. Available at: https://doi.org/10.1186/s13031-018-0163-z. 

Perrig, S.A.C. et al. (2024) Development and Psychometric Validation of a Positively Worded 
German Version of the System Usability Scale (SUS), International Journal of Human-
Computer Interaction. Available at: https://doi.org/10.1080/10447318.2024.2434720. 

Ratwani, R. (2017) ‘Electronic Health Records and Improved Patient Care: Opportunities for 
Applied  Psychology.’, Current directions in psychological science, 26(4), pp. 359–365. 
Available at: https://doi.org/10.1177/0963721417700691. 

Schnall, A.H. et al. (2011) ‘Evaluation of a Standardized Morbidity Surveillance Form for Use 
during Disasters Caused by Natural Hazards’, Prehospital and Disaster Medicine. 
2011/05/05, 26(2), pp. 90–98. Available at: https://doi.org/DOI: 
10.1017/S1049023X11000112. 

Seha, H.N., Santoso, J. and Susanti, H. (2018) ‘Kesiapsiagaan Penangulangan Bencana 
Berdasarkan Hospital Disaster Plan Di Rumah Sakit Pku Muhammadiyah Yogyakarta’, 
Jurnal Permata Indonesia, 9(1). Available at: 



391 
Hastin Atas Asih, et.al / PJPHSR, Vol. 5, No. 3 September 2025, Page. 384–391 

 
 

 
Development and Usability Evaluation of an IT-Based Disaster Medical Record System in South Kalimantan, Indonesia 

https://doi.org/10.16383/j.aas.2018.cxxxxxx. 

Shinchi, K. and Ashida, H. (2003) ‘Proposal of a model for medical records for international 
disaster relief  operations.’, Military medicine, 168(2), pp. 120–123. 

Shrestha, A. et al. (2022) ‘Innovation is needed in creating electronic health records for 
humanitarian crises and displaced populations’, Frontiers in Digital Health, 4(September), 
pp. 1–4. Available at: https://doi.org/10.3389/fdgth.2022.939168. 

 

 

 


