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Abstract

A health crisis risk monitoring information system needs to be developed, especially during the pre-disaster phase; therefore, understanding the needs of
prospective users is crucial. This study aimed to investigate the needs of potential users regarding the development of this system. This study employed a
qualitative, exploratory approach to gather user needs from stakeholders through interviews (n = 7) and one focus group discussion (n = 12). The data were
audio-recorded, transcribed verbatim, and then thematically analyzed using qualitative content analysis. The need for information was related to disaster
preparedness and its preferred format. The system should be targeted, multiplatform, support multiple users, and easy to access. Features should include
fully integration, advanced capabilities, online access, and the ability to generate fast and actionable information. It is essential to have this system for all
users. A system must facilitate decision-making at various levels. The system should contain related information in a standardized format, easily accessible
through various platforms and by multiple users, and serve as a tool for providing information for risk mitigation, monitoring, and reporting purposes.
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Introduction

A disaster is defined by its impact on the health and health services of the affected community from a public health
perspective. Public health is a fundamental aspect of emergency management, disaster risk reduction, and disaster risk
management.! Information technology and data management tools are indispensable in the health care and public
health communities for preventing, preparing for, responding to, and recovering from natural and manufactured public
health emergencies. The effectiveness of preparedness functions during the pre-disaster phase can be enhanced by
leveraging technology and data systems.23

Based on the Sendai Framework for Disaster Risk Reduction 2015-2030, as outlined by the United Nations World
Conference on Disaster Risk Reduction, countries play a crucial role in addressing disaster risks that can lead to health
crises. The framework highlights four priority action areas: understanding disaster risks, strengthening government
disaster management, investing in disaster risk reduction by building resilience, and enhancing disaster preparedness
for effective response and recovery processes.*> Communities can reduce the impact of disasters on health systems and
promote sustainable development by implementing effective disaster risk management strategies.¢

The health information system plays a critical role in implementing disaster preparedness measures. However, due
to the unique features and attributes of each area, no universal template can be applied consistently across all disaster
zones globally. Therefore, innovative and sustainable initiatives must be undertaken to establish a system that aligns
with disaster management requirements in a specific region.” Information technology has proven to be significantly
applicable during every phase of disaster management. Local governments can reduce the risk of catastrophe by
utilizing infrastructure monitoring technologies and managing public health emergencies caused by natural disasters or
human activities.?3
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The use of information systems is essential and increasingly plays a significant role in disaster management,
spanning from the pre-disaster phase to the post-disaster phase and encompassing the disaster itself. A multi-layered
decision-making theoretical framework integrates information systems and various stakeholders into a structured
model, enhancing, facilitating, and supporting management processes during disaster events.® The Internet of Things
(IoT) is one of the emerging technologies. It is one of the most promising application domains in environmental
surveillance for public protection, disaster relief monitoring, and detection.? A system design also develops and builds a
model of the Geospatial-Based Adolescent Reproductive Health Disaster Alert System.1? Another important system is the
Community Disaster Information System. With the global rise of information technology, communities are increasingly
active in gathering, analyzing, and sharing information, making them key players in information management.!!
Information Communication Technology (ICT)-based methods, including robust databases, many-to-many
communications, and Geographic Information System (GIS), can make this response faster, more transparent, and more
easily accessible.12

Indonesia is a large country with varied geographical features. It is situated in the Ring of Fire, making it a country
with the highest global disaster risk.13 According to the Centre for Research on the Epidemiology of Disasters, Indonesia
was the second most disaster-prone country after the United States.!* One of the areas in Indonesia with a high disaster
risk is the Tasikmalaya District in West Java Province, which has diverse geographical characteristics, from coastlines to
active volcanoes. As of 2019, there were 149 disaster events in the Tasikmalaya District.!> These disasters resulted in
casualties, as well as physical and economic losses, with landslides being the most frequent. However, the disasters with
the highest number of casualties were earthquakes and tsunamis, with 63 people killed and missing in one incident. Two
destructive earthquakes were recorded in 2017.15> Between 2020 and 2025, 31 natural disasters occurred, including 11
floods, four landslides, three earthquakes, and three tornadoes, in addition to incidents combining three floods and
landslides.16

Based on these considerations, a project called the development of a health crisis risk monitoring information
system (HCR-MIS) has been carried out by the authors together with the Tasikmalaya District Health Office since 2023,
with the primary goal of measuring health crisis risk in improving regional preparedness in primary health care (PHC)
and the District Health Office. HCR-MIS needs to be developed to meet the need for fast and accurate information for
decision-making, as well as gathering and integrating data from various sources. Therefore, a thorough understanding
of the needs of prospective users is crucial. This study aimed to explore potential users’ needs regarding the desired
content and function of the HCR-MIS.

Method

The HCR-MIS project was carried out from March 2023 to July 2024. The Tasikmalaya District, which
encompasses diverse regions from mountainous areas to coastal zones, was selected as the research site due to its
increased vulnerability to health crises. In the first phase of the research, a qualitative exploratory study was carried
out through interviews and focus group discussions (FGDs) to enable an in-depth exploration of the prospective users’
needs. The informants were stakeholders intentionally selected by the authors as potential users of this system,
totaling 19 informants. They were responsible for providing daily reports and managing disaster and health crisis data.
Informants were divided into two groups: interviews (n = 7), which consisted of the Health Crisis Center (HCC) of the
Indonesian Ministry of Health at the national-level (n = 2), Provincial Health Office (n = 1), District Health Office (n =
3), and Regional Disaster Management Agency (RDMA) (n = 1). The second category was FGDs with PHC staff (n = 12),
which were considered to represent the entire area, including PHC heads (n = 4), surveillants (n = 4), and medical team
members (n = 4).

Data collection began on March 13, 2023. On average, the interviews with each informant lasted about 50
minutes, while the FGD session lasted around 90 minutes. The interviews and FGDs were conducted in the auditorium
of the Tasikmalaya District Health Office. All interviews were digitally recorded and transcribed verbatim. In-depth
interviews were conducted using an interview guide prepared by the research team. During the FGD process, a
preview of the HCR-MIS to be developed was presented, with the research assistants serving as moderators, recording
and noting important points. The FGD concluded after all issues were discussed using the FGD guide that was
previously designed.
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The content analysis method was used to analyze the interviews and FGD data. The informant double-checked
and approved these data before the analysis process. Therefore, the analysis involved the inductive development of
categories and their deductive application. Initially, using the preliminary category system, all transcripts were
independently reviewed by each author. Additional key issues were identified during this review. After summarizing
and labeling these key issues as codes, the authors sorted them into main and subcategories. The codes were clearly
defined and linked with representative examples from the original texts. The categories were then discussed and
further modified within the interprofessional research team until a consensus was reached on the category system.
The data analysis was conducted using OpenCode, an open-source software. Informant characteristics will be analyzed
descriptively in terms of age, sex, education, and professional experience. The data will be presented in the form of
tables, figures, and interview quotes.

Results

Table 1 provides a detailed description of the characteristics of the interview and FGD participants. It shows that
most of the respondents were male, both in the interview group and the FGD. The age group in the interview group
was mostly over 50 years, while in the FGD, the age group was evenly distributed, with participants under 44.5 years
and those 44.5 years or older. The interview group had more than 7 years of experience. In contrast, most FGD
informants had less than 12 years of experience. Regarding education level, the interview group had a higher level of
education than the FGD group.

Table 1. Informants’ Characteristics

Code Age Sex Job Position Experience Education Data Collection Process
(years) (years)

A01 54 Male Coordinator of Health Services and Financing of the 10 Master Interview

District Health Office
A02 51 Female Health Crisis Response Analysis at the District Health 1 Bachelor Interview

Office
A03 51 Male Surveillance Data Manager at the District Health Office 7 Bachelor Interview
A04 40 Male Prevention and Preparedness Analyst at the Regional 5 Bachelor Interview

Disaster Management Agency
A05 54 Male Epidemiologist, Team Leader of Hajj Health and the 16 Master Interview

Health Crisis Center
BO1 27 Male Administrator of the Data and Information 1 Diploma Interview

Management and Monitoring of the Health Crisis

Center
B02 52 Female Team Leader of the Data and Information Management 11 Master Interview

and Monitoring of the Health Crisis Center
co1 47 Male Head of the Primary Health Care 1.5 Master Focus Group Discussion
Cc02 42 Male Nurse 3.5 Diploma Focus Group Discussion
Cco3 39 Male Medical Doctor 3.5 Bachelor Focus Group Discussion
C04 53 Male Head of Administration 27 Bachelor Focus Group Discussion
C05 42 Male Nurse 22 Diploma Focus Group Discussion
C06 37 Female Surveilans 1 Bachelor Focus Group Discussion
co7 47 Female Head of the Primary Health Care 1.5 Master Focus Group Discussion
Cco8 37 Female Epidemiologist 2 Bachelor Focus Group Discussion
Cc09 47 Male Nurse 21 Bachelor Focus Group Discussion
C10 53 Male Head of the Primary Health Care 7 Bachelor Focus Group Discussion
C11 58 Male Head of the Primary Health Care 17 Bachelor Focus Group Discussion
C12 37 Male Epidemiologist 3 Bachelor Focus Group Discussion

Overall, an information system for monitoring health crises was highly needed and would be greatly beneficial if
it functioned effectively. The data analysis process began with the compilation of interview transcripts, followed by
coding and categorization until themes and subthemes/categories were identified (Figure 1).
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Sub Themes / Category Themes Themes Sub Themes / Category
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Multiplatform : Information of Disaster
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3. Function
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Fully Integrated

2. Features Online

Advance

Figure 1. Overview of Identified Key Results Regarding User Needs

Based on Figure 1, the key findings from interviews and FGD regarding user needs were divided into four major
themes: mitigation, reporting and monitoring, with features that facilitate full integration, online information
generation, and rapid access. Accessibility required a specialized, multiplatform, multiuser, and easily accessible
system. Meanwhile, the information itself encompassed disaster-related information, preparedness information, and
standardized information formats. More detailed explanations of each theme, category, and code will be provided

individually in Table 2.

Table 2. Themes, Categories, and Codes

Themes

Categories

Codes

Presentation of Information

Features

Function

Accessibility

Information on the disaster
Information on preparedness

Format of information

Fully Integrated

Online
Advanced

This system is needed for the mitigation
Performance monitoring

Activities monitoring

Pre-disaster monitoring

Reports are based on PHC'’s data
Graphical visualizations are available
The need for a reporting system.

Specific application
Multiplatform

Multiuser

Ease of access

Information on the disaster situation
Information on the location of the disaster
Early warning system

Mapping area

National standardization

Local specific needs

Integrated with the Regional Disaster Management
Agency

Integrated with the Indonesian Ministry of Health
system

Integrated with Health Office Networks

Online system

Advance

This system is needed for the mitigation
Performance monitoring

Activities monitoring

Pre-disaster monitoring

Reports are based on PHC’s data.
Graphical visualizations are available.
The need for a reporting system

Need a specific application
Application as a specific instrument
Web-based

Mobile

RDMA as a user

RDMA as its functions

User from base to top

Easy to access

The public can access it

Easy to share

Notes: RDMA = Regional Disaster Management Agency, PHC = primary health care
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Presentation of Information
The theme of information presentation was divided into three categories: information on disaster, information on
preparedness, and format of information. In detail, the description of each category will be explained below.

Information on the Disaster
The informants agreed that the information should provide disaster situation information. Statements from each
part complemented one another regarding the types of information that should be included in the HCR-MIS. One
informant firmly stated that the information system should provide the following disaster situation information:
“To keep the community informed, disaster-related information, such as procedures to follow in the event of
an earthquake or instructions on what to do in case of a flood, can be included in the information system.”
(€C01)
An informant added that the system should include data on disaster-prone areas. Two informants from PHC and
the District Health Office emphasized that this information should be useful not only for department officials or the
PHC but also accessible to the public.

Information on Preparedness

In addition to disaster-related information, the informants expressed the need for preparedness information. PHC
informant stressed the need for an early warning system:

“It also serves as a warning. Being aware, for example, of an event of potential disaster. Information should
be obtained from the Meteorology, Climatology, and Geophysics Agency. For instance, if there is a potential
for heavy rainfall and landslides.” (C01)

According to them, this information was crucial for the community to be prepared and alert. One informant added
that important information, such as the mapping of disaster-prone areas, should be available in the information
system. Mapping disaster-prone areas is of utmost importance in this system, as it enables the identification of
vulnerable areas and serves as a guide for determining the priority of response and vigilance toward potential
disasters.

Format of Information
After discussing the information content, the participants also expressed their preferences regarding the

generated information format. They desired standardized and nationally applicable information that was tailored to
the specific needs of the Tasikmalaya Region.

“The desire is for the system/information to be standardized nationally.” (A01)
With a standardized format for information and reporting, the reports between regions would have a unified national
format, eliminating differences between regions. However, one informant stated that the information generated by the
information system should consider the conditions and needs of the local region.

"The information should be tailored to the Tasikmalaya District, so it should be adapted to the region.” (A03)
According to this informant, specific information may be relevant to a particular area but not applicable to other
regions.

Features
The features required by users were categorized into three types: fully integrated, online, and advanced. A
detailed description will be provided below.

Fully Integrated
One central issue discussed in both the interview groups and the FGD was the information system’s complete

integration. One member of the group stated that the information system should be integrated with the RDMA.

"When we have an application, we display information, but if RDMA or the relevant area/region is not

connected, there is a concern about miscommunication.” (C03)
Additionally, the informant expressed that the RDMA can share data and information related to area mapping. Through
its community-based network, the RDMA can contribute by providing and sharing disaster-related data and
preparedness information with the public. The information network of the RDMA extends to the Subdistrict level,
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which helps coordinate and assess existing resources. Furthermore, the RDMA can contribute by sharing information
regarding the availability of community-based resources at the sub-district level, which can be integrated with other
information systems from the Indonesian Ministry of Health, such as the online integrated referral information system
called SISRUTE, which provides data on the readiness of crisis victims and available capacities.

The current crisis management system at the ministry level is integrated with the information system for the
Health Reserve Workforce, serving as a list of available health personnel during health crises. Another informant
suggested integrating the system with the government’s full-scale application called SatuSehat. All integrations with
the current Indonesian Ministry of Health are coordinated through the information center called Pusdatin. The HCC’s
information system is open to collaborating with the HCR-MIS development in the regions.

Another critical integration that should be implemented in this information system is the integration of the Health
Office network, including PHCs, District Health Office, and Provincial Health Office. The informant expressed the hope
that this system can be integrated with the existing PHC systems. Integration is also desired for higher-level health
facilities such as hospitals. Data can be easily and quickly retrieved with the integration of existing systems in PHCs.
Integration within the health office network will also facilitate the processing of data, where the district health
department will aggregate the input data from PHCs.

Online Systems and Advances
The next expectation from the informants regarding the HCR-MIS is that it should be an advanced system that
keeps up with the latest technology trends and is accessible online. The informant stated that the information system
should be capable of generating fast information.
"The system can provide fast information to relevant leaders based on their needs." (B01)

Function
The function themes were divided into three categories: disaster mitigation, risk monitoring, and risk reporting.
In detail, the description of each category will be explained below.

Mitigation
The functions of the HCR-MIS were an important topic discussed. The informant stated that the PHC needs this
information system to provide data or information for mitigation.
"So, actually, the PHC also needs it, including for mitigation.” (C04)

Monitoring
Furthermore, one informant expected the HCR-MIS to monitor the performance of personnel in handling health
crises.
"About monitoring, or what else? Monitoring is about assessing the extent of our success or the extent of our
work in handling the crisis"” (A01).
It is also essential to monitor the activities carried out by the personnel.
"Requesting reports and information on the activities carried out in the field and assessing the outcomes."
(A01)
Another function of the information system was to perform pre-disaster or health crisis risk monitoring.
“Regarding disasters, for example, the pre-disaster phase. Therefore, while monitoring the safety situation in
the area, we repeatedly ask whether it is related to seasonal or situational factors.” (A01)
The system was designed to function in this manner. The specific application for which the informant expressed a
need for an information system that generates graphical reports.
"For example, in the application, the types of reporting might be something like an early warning graph. We
can automatically see the fluctuations and trends.” (A01)

Reporting
The HCR-MIS is also expected to function as a reporting system.
"It helps us coordinate, and we do need some kind of reporting application.” (C03)
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The reporting feature in this information system can also facilitate the Health Office in generating reports because the
PHC personnel already enter the data directly.
“Therefore, the ones who should fill it out should be from PHC, where PHC is the lowest level. If it is here, the
personnel are from the PHC (there are more of them), so it would be better if they fill it out from the PHCs
and then submit it to the District Health Office.” (B02)

Accessibility
The accessibility theme was divided into four categories: specific application, multiplatform, multiuser, and ease
of access.

Specific Application
The informants expected a specific application or information system for health crisis risk monitoring; therefore,
developing an HCR-MIS that the public could also access was essential. Likewise, the other informant stated that they
required an application to provide support data for advocacy or decision-making purposes and to create an automated
report.
"...we need to create a program (system), whatever its name, especially for reports, there could even be a
specific one that suits our needs to create disaster reports.” (A03)

Multiplatform

One crucial aspect discussed by the informant is the information system’s accessibility. One informant suggested
developing a specific information system for disaster management. Furthermore, another informant stated that a
specific application for disaster management could be developed.

Based on information from the HCC, the information system was centered on a web-based platform. Additionally,
a mobile-based application was being developed to complement the web-based application. Furthermore, one
informant requested that the information system be accessible through social media platforms for faster
dissemination.

Multiuser
In addition to multiplatform access, the informants emphasized the importance of various users for the
effectiveness of the system. One informant suggested that the RDMA should be a user in the system.
"..it would be great if the RDMA could be a user as well.” During the COVID-19 response, the coordination
between the Health Office and RDMA was always in sync."” (A04)
The involvement of the RDMA should align with its role and function. One informant added that the users of this
system should range from the lower level (PHCs) to the higher level (Health Office).

Ease of Access
The informants also highlighted the importance of easy access to the information system. The PHC informant
requested that the system be easily accessible anytime, anywhere.
"The challenge for us is to make it easily accessible anytime, anywhere."” (C05)
Furthermore, one informant expressed the hope that the system could be accessed by the public in terms of
accessibility. Another informant suggested that the system should be made more accessible to the public, for example,
through their mobile phones.

Discussion

Disaster management is a multifaceted field in public health that encompasses preparedness, response, recovery,
and mitigation.!” These efforts aim to safeguard and enhance the well-being of communities affected by disasters. A
comprehensive health systems approach, including risk assessments and disaster risk management fact sheets, is
crucial for enhancing disaster management and mitigating associated risks.!? Therefore, the implementation of
information systems as tools for monitoring health crisis risk is essential to address health crises effectively. The
results of the data analysis indicated that the informants desired an easily accessible, advanced, online, and fully
integrated HCR-MIS with the need to present information on disasters, preparedness, and the preferred format for
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such information.

The first theme was user-required information. This information included details related to disaster events or
hazards, such as location, time, and type of disaster. In addition, information was required for preparedness. This
information was formatted following national standards that also addressed regional needs. Therefore, during system
development, it was necessary to consider variables related to disaster and hazard information, as well as
preparedness data, presented in a standardized format and aligned with field conditions.

Disaster and preparedness information must adhere to the variable data required in the Health Crisis
Management Regulation of the Minister of Health No. 75 of 2019.18 By referring to these regulations, data and
information can be standardized nationally, and information related to specific local regions can be adjusted to
existing standards. Standardization is crucial in providing a universal framework for data exchange across healthcare
systems.!? Although national and even global standardization is crucial, the need for data specific to local contexts
must still be addressed. These findings align with research emphasizing the need to carefully examine the local context
and dynamics, as well as to identify needs a priori. Ideally, any product should be codeveloped with local stakeholders
through a user-centered design approach.2°

In addition to content, the identification of user-desired features and system capabilities was also conducted. The
informants strongly expected integration and advanced online system information. Data integration is a crucial issue
in an information system. Integrating data and platforms facilitates centralization and enables each stakeholder to
participate more effectively. It is designed to be extensible, making it convenient to add new features according to user
needs and feedback.2!

It is important to develop a clear and context-specific understanding of what effective integration entails, how it
should be implemented (i.e., what needs to be integrated and how different system activities can be coordinated), and
what benefits will be obtained, including identifying best practice examples.?2 The integration of modern technologies,
such as Artificial Intelligence, [oT, and GIS, can enable faster and more efficient crisis responses, helping organizations,
including crisis management agencies, make better resource allocation decisions during emergencies and improve
overall performance.23-24

Integration also facilitates coordination, aligning with a previous study that emphasizes the importance of data
integration, particularly in risk management and disaster response, where data are integrated from each relevant
government agency.25 Various models of integration can be identified, including information-oriented integration
through information exchange, such as databases and Application Programming Interfaces (APIs); process-oriented
integration through centrally managed processes to support information flow; service-oriented integration to share
common business logic or methods;2¢ user-oriented integration to enable users to have a consistent view of various
systems.2’ The proposed integration model should align with user expectations, and the most appropriate approach
should be selected based on contextual suitability.

The system functions theme was divided into three categories: disaster mitigation, risk monitoring, and risk
reporting. The information system serves as a tool for mitigation, and real-time spatial data is essential in disaster
management and disaster response.28 Therefore, in the pre-crisis phase, hazard management and disaster mitigation
become crucial.2? The functions expected by the informants must be realized as a form of effort to reduce the risk of
health crises. In line with the health Emergency Disaster Risk Management (EDRM) framework, the comprehensive
approach refers to closely interrelated prevention and mitigation, emergency preparedness (including operational
readiness), response, and recovery measures. It is based on the premise that prevention and mitigation measures can
reduce the likelihood and severity of emergencies and that sound preparedness will lead to a more timely and effective
response.30 In practice, one of the risk mitigation efforts is risk monitoring, which includes resource management,
infrastructure improvement, contingency planning, education, and family planning. These efforts are documented and
reported within a reporting system, making it a unified package for recording and reporting.3!

The final theme is accessibility, which consists of four categories: specific application, multiplatform, multiuser,
and ease of access. The accessibility needs of users align with the current advances in information technology, making
it essential to recognize. Accessibility aligns with the principles of multiplatform or cross-platform systems, as the
development of information and communication technology, particularly web-based applications, evolves rapidly.32 A
cross-platform application is an example of this type of development. This approach reflects the importance of
usability and accessibility as key quality characteristics in software development.33 Technology must be accessible to
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all, and accessibility should be integrated into the development process of information systems.34 It is crucial to ensure
that everyone can use the final version of a given technology. In this context, the HCR-MIS will play its role as a system
that assists a variety of users, particularly leaders at the PHC and District Health Office levels, in decision-making.

The rapid development of ICT, particularly web-based internet applications, underscores the importance of
involving potential users in the design of a system to ensure that it is centered around their interests and needs. This
study included informants from various levels, ranging from the PHCs frontliners to national-level HCC personnel at
the Indonesian Ministry of Health. This approach provided diverse insights across roles, professions, and expertise
levels. However, this study had some limitations, such as a male-dominated group of informants and a significant gap
in the informants’ experience in the field of health crisis management. Not all elements of the Penta-helix approach
were involved, as the system was dedicated to the main users in the health cluster. Additionally, the findings might not
be fully generalizable to other regions or the entire country.

Conclusion

The system should meet the needs of both implementers and leaders by providing standardized disaster-related
information, including preparedness, mitigation, and early warning. [t must be accessible across platforms and usable by
multiple stakeholders, including the public. The system should support health crisis risk mitigation, monitoring, and
reporting, while integrating with other related online systems. To ensure sustainability, collaboration with community
groups, media, and the business sector through the Penta-helix approach is essential.
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