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Abstract- This study investigates the design and implementation of a Smart Healthcare System (SHS) integrated into a Disaster 

Management and Mitigation System (DMMS), using Lusaka, Zambia as a case study. The increasing frequency of disasters such 

as cholera outbreaks, floods, and the COVID-19 pandemic have demonstrated the limitations of conventional healthcare systems 

in responding effectively. The SHS aims to enhance real-time data collection, health monitoring, early warning systems, and 

coordinated emergency response. Through qualitative methodology, data were collected from healthcare professionals, ICT 

experts, and disaster management personnel. Findings show that a well-integrated SHS can significantly improve response time, 

resource allocation, and resilience during disasters. The research contributes to local and continental knowledge on digital health 

innovations in disaster-prone regions. 
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I. INTRODUCTION 

 
Executive Summary 

This project outlines the design and implementation of a smart 

healthcare system aimed at enhancing disaster management and 

mitigation systems (DMMS) in Lusaka, Zambia. With frequent 

health-related challenges, particularly during disaster 

situations, the need for a smart, integrated healthcare system is 

critical. This project will use emerging technologies such as the 

Internet of Things (IoT), cloud computing, and big data 

analytics to design a system capable of supporting real-time 

decision-making during disasters. The system will focus on 

managing healthcare responses, resource allocation, and data-

driven interventions to improve healthcare outcomes during 

disaster situations. 

 

Background Information 

The Disaster Management and Mitigation Unit (DMMU) in 

Zambia has a clear mandate, which includes disaster 

preparedness, response, restoration, mitigation, prevention, and 

coordination (Government of the Republic of Zambia, n.d.). 

According to the United Nations Office for Disaster Risk 

Reduction (UNDRR), disaster management involves a 

systematic approach to managing disaster risks, including 

preparedness, response, and recovery (UNDRR, 2020). 

 

 

 

Mandate of DMMU: 

 Disaster Preparedness: DMMU puts in place measures to 

manage disasters effectively and efficiently, ensuring 

timely response and minimizing damage (Government of 

the Republic of Zambia, n.d.). As noted by Kapucu (2008), 

disaster preparedness is critical in reducing the impact of 

disasters on communities. 

 Response Mechanism: DMMU activates search and 

rescue operations to save lives and reduce damage to 

property, in line with international best practices 

(International Federation of Red Cross and Red Crescent 

Societies, 2019). 

 Restoration: DMMU restores livelihoods and life support 

systems to affected communities, promoting resilience and 

recovery (United Nations Development Programme, 

2016). 

 Mitigation: DMMU reduces the impact of hazards and 

disasters on vulnerable communities, assets, and the 

environment, aligning with the Sendai Framework for 

Disaster Risk Reduction (United Nations Office for 

Disaster Risk Reduction, 2015). 

 Prevention: DMMU strengthens national capacity for 

disaster management to avoid adverse impacts of hazards, 

emphasizing proactive measures (Government of the 

Republic of Zambia, n.d.). 

 Coordination: DMMU effectively coordinates disaster 

management activities to avoid duplication of efforts and 
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 resources, ensuring efficient response and recovery 

(Kapucu, 2008). 

 

Relevance of Smart Healthcare System (SHS) in Disaster 

Management and Mitigation: 

A Smart Healthcare System (SHS) can play a vital role in 

disaster management and mitigation in Lusaka by: 

 Enhancing Emergency Response: SHS can facilitate 

timely medical response and emergency care during 

disasters, improving health outcomes (WHO, 2020). 

 Improving Health Information Management: SHS can 

help track patient data, medical supplies, and resource 

allocation, ensuring efficient disaster response (WHO, 

2019). 

 Supporting Disaster Risk Reduction: SHS can provide 

critical health data and insights to inform disaster risk 

reduction strategies, promoting resilience (United Nations 

Office for Disaster Risk Reduction, 2015). 

 Strengthening Healthcare Infrastructure: SHS can help 

healthcare facilities prepare for and respond to disasters, 

reducing the risk of infrastructure damage and service 

disruption (WHO, 2020). 

By integrating SHS into disaster management and mitigation 

efforts, Lusaka can improve its resilience to disasters and 

provide better healthcare services to those affected 

(Government of the Republic of Zambia, n.d.). DMMU's vision 

is to promote a "safety net" for protection of citizens, assets, 

and the environment against disasters through a proactive, 

community-based approach (Government of the Republic of 

Zambia, n.d.). 

 

The increasing frequency and intensity of natural and man-

made disasters have highlighted the inadequacies of traditional 

healthcare systems in responding efficiently to emergencies. 

Smart Healthcare Systems (SHS) leverage technologies such as 

the Internet of Things (IoT), Artificial Intelligence (AI), and 

mobile health (mHealth) to improve healthcare delivery. In 

disaster-prone regions like Lusaka, Zambia, the integration of 

SHS into Disaster Management and Mitigation Systems 

(DMMS) offers a strategic solution for managing health crises 

effectively (WHO, 2021). 

 

Disasters often strain healthcare systems, leading to severe 

consequences on public health. Lusaka, being the capital of 

Zambia, faces various disaster risks, including floods, disease 

outbreaks, and accidents. In recent years, integrating smart 

healthcare systems with disaster management strategies has 

proven to improve response times, allocate resources 

efficiently, and reduce casualties (Abdelmoneim, 2020). Smart 

healthcare systems using IoT, cloud computing, and big data 

offer real-time surveillance, remote patient monitoring, and 

resource management tools that can support disaster mitigation 

(Chen et al., 2021). This project will focus on the Lusaka 

region, where disasters such as floods and outbreaks of diseases 

like cholera have strained healthcare services in the past (Phiri, 

2021). 

 

Smart healthcare systems have emerged as a solution to modern 

healthcare challenges. The incorporation of smart technologies 

into disaster management has proven to significantly mitigate 

disaster impact by enabling real-time data collection and 

analysis, enhancing response times, and ensuring efficient 

allocation of resources (Johnson & Balakrishnan, 2019). In 

Lusaka, Zambia, the lack of integration between healthcare 

systems and disaster management efforts presents an 

opportunity to leverage smart healthcare solutions that could 

revolutionize disaster response and mitigation in the region. 

  

 Statement of the Problem 

The Disaster Management and Mitigation Unit (DMMU) in 

Lusaka, Zambia, was established in 1994 (Government of the 

Republic of Zambia, n.d.). While there's limited information 

available on the specific topic of Smart Healthcare Systems 

(SHS) at DMMU, here are some points to note: 

 

 Lack of Clear Communication Network: A 2012 report 

highlighted the absence of a formalized communication 

network for effective disaster response, which could 

impact the implementation of SHS (Chikwanda, 2012, p. 

12). As noted by Kapucu (2008), effective communication 

is critical in disaster management, and the lack of a clear 

communication network can hinder response efforts. 

 Coordination Challenges: The same report noted that 

organizations involved in disaster management tend to 

work independently of DMMU, affecting cooperation and 

coordination (Chikwanda, 2012, p. 15). This is consistent 

with the findings of Waugh and Streib (2006), who 

emphasized the importance of interagency coordination in 

disaster management. 

 No Direct Evidence: There's no direct evidence of the 

existence or lack of SHS at DMMU. However, given the 

challenges in communication and coordination, it's 

possible that SHS might not be fully utilized or integrated 

(Chikwanda, 2012). 
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 Trend Since Establishment: 

 1994-2010: DMMU's establishment and early years 

focused on building its structure and mandate, with the 

Disaster Management Act No. 13 of 2010 providing a 

framework for its operations (Government of the Republic 

of Zambia, 2010). 

 2010-2012: The report on communication networks 

highlights the need for improvement in disaster 

management, which might include healthcare systems 

(Chikwanda, 2012). 

 2012-Present: While there's limited information on SHS 

specifically, DMMU has continued to work on 

strengthening disaster management and mitigation efforts 

in Zambia (Government of the Republic of Zambia, n.d.). 

  

The noticed Gap 

The problem is that, currently, Lusaka does not have yet a 

Smart Healthcare System integrated with disaster management 

and mitigation. What is available in the current healthcare 

system is “SmartCare Pro”, a Smart Zambia Institute initiative 

and it lacks the following: 

1. Remote Patient Monitoring 

2. Predictive and real-time data analytics 

3. Smart Technology: integration of Internet of Things (IoT) 

devices such as sensors, actuators including wearable 

devices application. 

4. Telemedicine capabilities 

5. Early warning and alert system integration with Smart 

Healthcare System(SHS) 

The available and utilized SmartCare Pro is merely a database 

for storage of the patients’ medical records at such selected 

health facilities, and offers nothing more beyond such a 

capability. The SmartCare Pro is actually a replica of 

Electronics Health Records (EHRs) also known as Electronics 

Medical Records (EMRs) which functions in much the same 

way the SmartCare Pro does. 

 

Despite ongoing efforts to improve healthcare infrastructure in 

Lusaka, the city continues to face challenges in responding to 

disasters such as disease outbreaks and floods. Current systems 

are often reactive rather than proactive, leading to delayed 

responses, poor coordination, and loss of lives. There is a 

critical need for a smart, integrated approach that supports 

timely decision-making and effective resource management. 

 

Lusaka has experienced several disasters, including disease 

outbreaks and floods, which have put immense pressure on its 

healthcare system. The existing healthcare infrastructure lacks 

integration with disaster management mechanisms, leading to 

delays in response and inefficient resource allocation. This 

results in avoidable fatalities and prolonged recovery times. 

Studies have shown that integrating smart systems in healthcare 

can significantly reduce these delays and improve patient 

outcomes during disasters (Adebayo, 2022). 

  

The purpose of the Study 

The purpose of this study is to design and evaluate a Smart 

Healthcare System integrated into a Disaster Management and 

Mitigation System tailored for Lusaka, Zambia. 

 

Significance of the Study 

This study contributes to the development of resilient 

healthcare infrastructures in disaster-prone urban settings. It 

provides insights into the practical application of digital health 

technologies for public safety and supports Zambia's vision for 

a smart and inclusive healthcare system (Zambia Ministry of 

Health, 2023). 

 

The project serves as a blueprint for integrating healthcare 

systems with disaster management strategies. It will provide 

policymakers and healthcare providers with data on the benefits 

of a smart healthcare system in managing disasters, potentially 

leading to the adoption of such systems across Zambia and 

beyond. Furthermore, it will improve healthcare delivery 

during disasters, reducing fatalities and enhancing overall 

public health (Nkomo & Chigumbu, 2020). 

 

 Scope of the Study 

The study focuses on public healthcare facilities and disaster 

response agencies in Lusaka. It examines the integration of 

SHS and DMMS within the context of common disasters 

affecting the city. 

 

The study will focus on the design and implementation of a 

smart healthcare system for disaster management in Lusaka, 

Zambia. It will cover all stages from planning, design, 

prototyping, and implementation of the system. The system 

will be tested for its effectiveness in responding to disaster 

scenarios, particularly floods and disease outbreaks. 

 

Delimitations and Limitations 

Delimitations include focusing solely on Lusaka and excluding 

rural healthcare settings. Limitations involve potential data 

inaccuracy due to limited access to real-time disaster records 
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 and the rapid evolution of HealthCare technologies received 

with mixed feelings among Zambia’s healthcare givers. 

 

Project Objectives 

Main Objective 

To design and implement a smart healthcare system integrated 

with disaster management for the mitigation of disasters in 

Lusaka, Zambia. 

 

Specific Objectives 

1. To identify the functional and non-functional requirements 

for a smart healthcare system for disaster management. 

2. To develop prototypes and detailed designs based on 

Lusaka’s disaster management needs. 

3. To build and integrate a smart healthcare system using IoT 

and cloud computing technologies. 

4. To test the system for functionality, performance, and 

reliability in real-life disaster scenarios. 

5. To deploy the system and evaluate its effectiveness in 

disaster management and mitigation. 

 

Design Phase 

Planning and Conceptualizing 

The first phase involves the formulation of the problem, 

defining project objectives, and conceptualizing the smart 

healthcare system (Brown & Jones, 2019). Stakeholders, 

including healthcare providers, emergency responders, and 

local authorities, will provide input to ensure the system aligns 

with the region’s disaster management needs. 

 

Project Designing Requirements And Specifications 

At this stage, both functional and non-functional requirements 

will be identified. Functional requirements will focus on 

essential system features, such as real-time patient monitoring, 

emergency alert systems, and data management (Kumar & 

Patel, 2020). Non-functional requirements will emphasize 

system scalability, reliability, and security. 

 

Functional Requirements: 

User requirement Definition: 

The Smart Healthcare System ((SHS) shall produce monthly 

periodic reports covering the cost of medical supplies 

“prescribed drugs, patient recoveries, loss of life if any caused 

by either man-made or natural disasters. The cost of other 

auxiliary medical supplies (beds, beddings, laundry soap, 

thringes, injections, food supplies etc.) will as well be 

generated. 

b. System Requirements 

1. On the last day of every month, a summary of the 

prescribed drugs, cost and their associated hospitals and 

clinics shall be generated. 

2. The SHS shall generate a month-end report for printing 

after 18:00hrs on every last day of each month. 

3. Each health facility linked to the SHS will receive a 

monthly report on the following: 

 number of drugs, drug name and total cost. 

 number of auxiliary medical supplies, name and total cost. 

 daily consumed drugs, drug names, and their related cost. 

 monthly statistical data on the number of patients attended 

to including their residential locations. 

4. Generate inventory report of available medical supplies after 

18:00hrs on the last day of each month. 

5. Only authorized personnel are given access to drug cost. 

6. the SHS should track patient health in real time, generates 

alerts and send to healthcare professionals and emergency 

responders. 

 

1. Real-time data processing and secure data storage. 

Non-Functional Requirements User Requirements 

 The system must be user-friendly, with minimal training 

required for healthcare professionals. 

 The system should have low latency for real-time updates 

during disaster scenarios. 

 

System Requirements 

 The system must be scalable to accommodate a growing 

number of users and devices. 

 High levels of security to ensure patient data privacy and 

protection against cyberattacks. 

 

Creating Prototypes or Models 

A prototype will be developed to validate the design concepts 

and ensure the system meets the identified requirements. This 

prototype will simulate disaster scenarios, allowing 

stakeholders to provide feedback on system performance 

(Smith, 2021). 

 

Developing Detailed Designs 

The detailed design phase involves creating architectural 

diagrams, data flow models, and user interface designs that will 

guide system development. This phase will also specify the 

hardware (IoT sensors, mobile devices) and software 

components needed to build the system (Ahmed et al., 2022). 
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 Implementation Phase 

a. Building and Developing the Solutions 

During the implementation phase, the system will be built by 

integrating IoT sensors, cloud platforms, and disaster 

management software (Chen & Wu, 2020). This involves 

coding the software, setting up data storage systems, and 

configuring IoT devices to collect real-time health data during 

disasters. 

 

b. Integrating Components or Systems 

Once the individual components are built, they will be 

integrated into a cohesive system. The integration will focus on 

ensuring real-time data flow between healthcare facilities, 

emergency response teams, and decision-makers (Williams & 

Thomas, 2020). 

 

c. Testing and Quality Assurance 

The system will undergo rigorous testing in simulated disaster 

conditions to ensure it meets all functional and non-functional 

requirements. This phase will test the system’s reliability, 

scalability, and security (Chen & Wu, 2020). 

 

d. Deploying and Rolling Out the Solution 

Once testing is complete, the system will be deployed in 

selected healthcare facilities and disaster management centers 

in Lusaka. This phase will include user training and system 

monitoring to ensure smooth operations during actual disaster 

events (Miller et al., 2021). 

 

Systems Modeling (Added Features) 

System Modeling generated UML diagrams in order to create 

a detailed description for each. 

 

a. Context Model 

 

A context model will be developed to illustrate how the smart 

healthcare system interacts with various external entities, 

including hospitals, emergency services, and patients during 

disaster situations (Zhang et al., 2022). 

 

The context model shows the system's interaction with external 

entities (sub-systems). This is essentially a high-level view of 

how the Smart Healthcare System (SHS) communicates with 

other systems and users. 

 

Sub Systems: 

 Patients (for health monitoring) 

 Healthcare Professionals (e.g., doctors, nurses) 

 Emergency Response Teams (for disaster response 

coordination) 

 External Systems (e.g., weather services, disaster 

prediction services) 

 

Main System: SHS 

 Interaction: SHS will monitor patient data, analyze this 

data, and interact with external systems and healthcare 

professionals to ensure proper disaster response. 

 

Note: Disaster management and Early warning are integrally 

incorporated within the Smart Healthcare System. 

  

Diagram Overview: 

 The system (SHS) in the center interacts with external 

entities or sub-systems. 

 

b. Use Case Model 

The use case model will define interactions between users 

(healthcare providers, emergency responders) and the system, 

highlighting different disaster response scenarios (Ahmed et 

al., 2022). 
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 This model describes the functional requirements of the SHS. 

The use cases show how users interact with the system to 

perform specific functions. 

Use Cases: 

 Track Patient Health in real time during disaster 

management. 

 Enable communication between Healthcare 

Professionals and emergency responders. 

 Provide data access on available resources, beds and 

medical supplies. 

 Real time data processing and securing data storage. 

 

Diagram Overview: 

The system (SHS) will have individual use cases interacting 

with the corresponding users (e.g., a healthcare professional 

receives alerts, the Disaster management responds to disaster 

events). 

 

c. Sequence Diagrams 

Sequence diagrams will be used to depict the flow of operations 

during a disaster event, including the sequence of data 

collection, processing, and decision-making (Brown & Jones, 

2019). 

 
Sequence diagrams show how objects interact with each other 

in a specific sequence for different processes within the system. 

 

Monitor Patient Health Sequence: 

1. Patient sends health data to the SHS. 

2. SHS processes and stores the data. 

3. SHS sends an alert to Healthcare Professional if an 

abnormality is detected. 

Disaster Response Sequence: 

1. DMMS detects a disaster event. 

2. DMMS sends a disaster alert to the SHS. 

3. SHS sends emergency notifications to Healthcare 

Professionals and Emergency Teams. 

 

Diagram Overview: 

 The diagram shows a vertical timeline of interactions 

between entities such as patients, healthcare professionals, 

SHS, and DMMS. 

 

d. State Machines 

State machines will outline the different states the system can 

operate in, such as idle, alert, and disaster response, and how 

the system transitions between these states during an 

emergency (Chen & Wu, 2020). 

 

 
State machine diagrams represent different states of an object 

and the transitions between those states. 

 

Patient Monitoring States: 

 Idle → waiting for data. 

 Monitoring → system is receiving and analyzing health 

data. 

 Alerting → system detects an anomaly and raises an alert. 

 Critical → system sends emergency notifications for high-

risk health anomalies. 

 

Disaster Management States: 

 Monitoring → system is monitoring disaster event data. 

 Disaster Detected → system detects an imminent disaster. 

 Response Initiated → emergency protocols are triggered. 
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 Diagram Overview: 

 The system transitions between states like "Idle," 

"Monitoring," "Alerting," and "Critical" as it processes 

patient data or disaster information. 

  

e. Object-Oriented Models 

Object-oriented models will represent system components such 

as healthcare facilities, patients, and IoT devices as objects with 

defined attributes and behaviors (Williams & Thomas, 2020). 

 

 
Fig.5: Object-oriented models 

 

Object-oriented models show the key objects in the system, 

their attributes, and relationships. 

 

Key Classes: 

 Patient: Attributes: PatientID, HealthData, Location 

 Healthcare Professional: Attributes: ID, Specialization, 

AssignedPatients 

 Disaster Event: Attributes: EventID, Type, Severity, 

Location 

 Alert: Attributes: AlertID, Type, UrgencyLevel, 

Recipients 

 

Relationships: 

 The SHS manages relationships between patients and 

healthcare professionals. 

 The SHS interacts with DMMS for disaster alerts. 

  

Diagram Overview: 

 The model will define classes (Patient, Healthcare 

Professional, Disaster Event, Alert) and their relationships 

like associations, generalizations, and dependencies. 

 

 

f. Architecture Design – Client-Server 

A client-server architecture will be used, with the IoT devices 

and user interfaces acting as clients, sending real-time data to a 

central server where it is processed and analyzed for disaster 

response and decision-making (Miller et al., 2021). 

 

Client-server architecture as a choice for developing systems 

software will offer advantages such as scalability, flexibility, 

and security benefits. 

 

Merits of client-server architecture: 

 Scalability: Easily add/remove clients or servers as 

needed. 

 Flexibility: Supports various operating systems, hardware, 

and programming languages. 

 Security: Centralized server manages access control, 

authentication, and data encryption. 

 Reliability: Server can handle multiple requests, ensuring 

continuous service. 

 Maintainability: Update server-side components without 

affecting clients. 

 Performance: Optimized server resources improve 

response times. 

 

Demerits of client-server architecture: 

 Complexity: Requires additional infrastructure, 

networking, and configuration. 

 Cost: Server hardware, software, and maintenance 

expenses. 

 Single Point of Failure (SPOF): Server downtime affects 

all clients. 

 Network Dependence: Clients require constant 

connectivity. 

 Data Consistency: Ensuring data synchronization across 

clients and servers. 

 

 
Fig.6 Architectural design model 
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  The architecture design in the diagram above shows the high-

level structure of the system, identifying components and their 

interactions. 

 

Components: 

 Patient Monitoring Module: Collects and processes real-

time health data. 

 Analytics Engine: Analyzes health and disaster data. 

 Emergency Response Module: Coordinates emergency 

alerts and healthcare resource allocation. 

 Data Storage: Stores health records, alerts, and disaster 

data. 

 

Interactions: 

 The Patient Monitoring Module interacts with patients via 

sensors. 

 The Analytics Engine processes the data and alerts the 

Emergency Response Module when needed. 

 Data Storage is used by all modules to log data. 

 

Diagram Overview: 

The diagram shows different layers (e.g., presentation, business 

logic, data storage) or a component-based architecture (e.g., 

patient monitoring, analytics engine, emergency response). 

  

II. LITERATURE REVIEW 

 

Introduction 

The integration of smart healthcare systems with Disaster 

Management and Mitigation Systems (DMMS) is a growing 

field worldwide (Caragliu et al., 2019; Davidson et al., 2018). 

These systems aim to improve healthcare service delivery 

during disasters by leveraging technology for real-time data 

monitoring, resource management, and decision-making 

(Verma & Kapoor, 2020; Njeru et al., 2021). This literature 

review will explore the global landscape of smart healthcare 

systems for disaster management, focusing on experiences in 

Europe, Asia, and the Americas, before narrowing down to 

Africa and finally Zambia, where related research has been 

conducted (Phiri, 2019; Mwape et al., 2021). 

 

Empirical Literature Review 

Global Scenarios 

 Li et al. (2020) explored SHS in China for real-time disease 

monitoring during pandemics, demonstrating its role in 

early warning and rapid response. 

 Majeed et al. (2021) analyzed the use of AI in healthcare 

during emergencies, noting improved diagnosis and triage 

systems. 

 Gonzalez et al. (2022) evaluated SHS in Latin America, 

focusing on telemedicine and AI in disaster scenarios, 

suggesting enhanced patient outcomes and system 

resilience. 

 The global trend toward integrating healthcare systems 

with disaster management has gained momentum over the 

last decade. Countries such as Japan and the USA have 

already implemented such systems, significantly reducing 

casualties during disasters (Lee et al., 2018). 

 

1. Europe 

In Europe, the implementation of smart healthcare systems has 

been extensively explored, particularly in countries that face 

regular disasters such as floods and earthquakes. Countries like 

Italy and Spain have incorporated telemedicine and eHealth 

services into their national disaster response frameworks. For 

example, Italy's RESIST (Resilience Support Tool) project 

integrates healthcare with disaster response by using artificial 

intelligence (AI) to predict disaster impacts and allocate 

healthcare resources accordingly (Caragliu et al., 2019). Spain 

has also made strides with the Tsunami Alert System, where 

the healthcare sector is integrated with early warning systems, 

allowing hospitals to prepare for incoming patients in the event 

of a natural disaster (González et al., 2020). 

 

In addition, the European Union’s Horizon 2020 program has 

funded several projects that focus on the use of smart 

technologies in healthcare during emergencies. These projects 

often involve cross-border collaboration, allowing neighboring 

countries to share resources and data during large-scale 

disasters (Tsiamis et al., 2021). The focus in Europe has been 

on developing systems that can be quickly deployed, ensure 

patient data privacy, and maintain operational efficiency during 

crises. 

 

2. Asia 

Asia has been a hub for innovation in smart healthcare systems 

due to its vulnerability to natural disasters such as earthquakes, 

tsunamis, and typhoons. Japan, in particular, has pioneered the 

use of IoT (Internet of Things) and AI in healthcare disaster 

management. The Smart Medical Disaster Information System 

(SMDIS) was developed after the 2011 earthquake to integrate 

real-time health data with emergency response teams, ensuring 

that resources were effectively distributed to areas of need 
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 (Shibata et al., 2019). SMDIS also provides predictive analytics 

based on historical disaster data, improving preparedness and 

response times. 

 

3. India 

India, another country frequently affected by natural disasters, 

has invested heavily in mobile health (mHealth) solutions. The 

National Disaster Management Authority (NDMA) of India 

developed a mobile-based healthcare system that integrates 

emergency response with healthcare providers. This system has 

been credited with reducing mortality rates during floods and 

heatwaves by ensuring timely communication between citizens 

and healthcare services (Verma & Kapoor, 2020). 

 

4. America 

In the United States, smart healthcare systems for disaster 

management are an integral part of the national emergency 

response framework. After Hurricane Katrina in 2005 exposed 

significant flaws in healthcare disaster response, the U.S. 

government launched the Disaster Medical Assistance Team 

(DMAT) system, which integrates healthcare services with 

federal disaster management agencies (Davidson et al., 2018). 

The use of cloud computing, wearable devices, and electronic 

health records (EHRs) has allowed for better data management 

and coordination between healthcare providers and disaster 

management agencies (Turoff et al., 2018). 

 

5. Latin America 

In Latin America, particularly in Chile, which is prone to 

earthquakes, smart healthcare systems have been integrated 

with public warning systems. The Chilean government 

developed a mobile application that informs citizens of 

incoming disasters and connects them with healthcare 

providers in real-time, offering advice on evacuation routes and 

medical services (Silva et al., 2021). These systems have 

significantly improved disaster preparedness in the healthcare 

sector. 

 

Africa 

In Africa, countries like South Africa have piloted similar 

projects, albeit on a smaller scale (Mabena, 2020). 

 

East Africa: In East Africa, the development of smart 

healthcare systems for disaster management is still in its early 

stages. However, countries like Kenya have made notable 

progress. Kenya’s Integrated Public Alert and Response 

System (IPARS) incorporates healthcare services with disaster 

management. It uses mobile phone networks to issue health 

alerts to citizens and connects them with healthcare services 

during emergencies (Njeru et al., 2021). IPARS has been 

particularly effective in managing health crises during floods, 

ensuring that healthcare resources are allocated to the most 

affected areas. 

  

Rwanda has also adopted smart healthcare solutions through its 

Emergency Management Platform (EMP), which integrates 

healthcare services with national disaster response teams. The 

system uses drones to deliver medical supplies to remote areas 

affected by disasters, significantly reducing the time it takes to 

provide critical healthcare (Mwangi & Nyariki, 2020). 

 

West Africa: In West Africa, the Ebola outbreak of 2014 

highlighted the importance of integrating healthcare systems 

with disaster management. Countries like Sierra Leone and 

Liberia, with support from international organizations, 

developed mobile-based health systems that allowed healthcare 

providers to track infection rates and coordinate responses in 

real-time. These systems played a crucial role in controlling the 

spread of the virus and improving patient care during the crisis 

(Adepoju, 2021). 

 

Adebayo and Afolayan (2022) studied Nigeria's use of mobile 

health platforms during COVID-19, highlighting 

improvements in surveillance and coordination. 

 

Chitungo et al. (2021) reviewed African digital health 

strategies, noting a lack of integration between healthcare and 

disaster management systems. 

 

Nigeria has also developed a smart healthcare system 

integrated with its disaster management framework. The 

Nigerian Health and Emergency Alert System (NHEAS) 

provides real-time data on health emergencies and connects 

citizens with healthcare services through a mobile application 

(Ojo et al., 2020). This system has improved disaster response 

times and helped mitigate the impact of diseases such as cholera 

and malaria during floods. 

 

Zambia’s Current State of Healthcare and Disaster 

Management 

Zambia, like many sub-Saharan African countries, faces 

frequent health challenges exacerbated by natural disasters 

such as floods, droughts, and disease outbreaks. 
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 In Zambia, however, the concept is still in its infancy, with few 

studies exploring the integration of smart technologies in 

healthcare disaster management. 

 

However, research on the integration of smart healthcare 

systems with disaster management in Zambia is limited. Most 

healthcare facilities in Zambia rely on manual processes during 

emergencies, which results in delayed response times and poor 

coordination between healthcare providers and disaster 

management agencies (Phiri, 2019). 

 

This gap presents an opportunity for this study to explore the 

potential benefits of such a system in Lusaka, Zambia (Mwale 

et al., 2020). 

 

A few studies have examined the potential for integrating 

technology into Zambia's healthcare system to improve disaster 

response. According to Lungu (2020), Zambia’s healthcare 

system could benefit from the implementation of telemedicine 

and mobile health platforms, particularly in rural areas where 

healthcare access is limited. These systems would allow 

healthcare providers to remotely monitor patient conditions and 

respond more effectively during disasters. 

 

Mwansa et al. (2021) examined Zambia's health information 

systems and identified gaps in disaster preparedness, 

advocating for digital solutions. 

 

Moreover, the Zambian government has made initial steps 

toward adopting smart healthcare solutions through the 

National eHealth Strategy launched in 2017. The strategy 

includes the development of digital health systems, but its 

integration with disaster management has not yet been fully 

realized (Mwape et al., 2021). Research conducted by Tembo 

(2020) highlighted the need for a comprehensive disaster 

management system that integrates healthcare services with 

early warning systems, enabling healthcare providers to 

prepare for disasters and ensure resources are allocated 

efficiently. 

 

Lusaka Context: In Lusaka, Zambia's capital, disaster 

management systems have been fragmented, and the healthcare 

system is frequently overwhelmed during emergencies 

(Zgambo et al., 2021). Lusaka faces unique challenges, such as 

overcrowded hospitals and a lack of real-time data during 

disasters. A recent study by Phiri (2022) proposed the 

development of a smart healthcare system for Lusaka that 

would integrate real-time monitoring, predictive analytics, and 

communication tools to improve disaster response. This 

proposal suggests that such a system could significantly reduce 

response times and ensure that healthcare resources are directed 

to where they are needed most. 

 

In his review paper of July, 2023, entitled “Factors affecting the 

Implementation of the SmartCare Electronic Health Records 

(SmartCare HER), Peter chabala Kaumba pointed out that lack 

of training, infrastructure and equipment costs were the main 

barriers affecting its (SmartCare HER) implementation. 

 

Challenges of Implementing SHS in Lusaka: While the benefits 

of Smart Healthcare System (SHS) are clear, implementing 

such systems in Lusaka poses several challenges. Key obstacles 

include limited infrastructure, insufficient funding, and a lack 

of technical expertise to manage complex health data systems 

(Mwansa & Phiri, 2021). Furthermore, there are concerns about 

data privacy and the ethical use of health data, particularly in 

countries with weak regulatory frameworks (Muzungu et al., 

2022). Overcoming these challenges will require a concerted 

effort by stakeholders, including government, healthcare 

providers, and international organizations. 

 

Gaps in Current Research Conducted in Zambia: 

Most studies focus on either healthcare or disaster management 

independently. There is limited research on integrated SHS-

DMMS frameworks, particularly in Sub-Saharan Africa. 

Localized implementation and evaluation in urban centers like 

Lusaka remain underexplored 

 

Current research on disaster management in Zambia has not 

extensively explored the integration of smart technologies with 

healthcare systems. Studies have primarily focused on 

traditional disaster response mechanisms, leaving a gap in 

understanding how technology can transform healthcare 

delivery during disasters (Mumba et al., 2020). These gaps are 

further listed as follows; 

 

a. Limited research on the integration of digital health 

technologies (Smart Healthcare systems) with disaster 

management in Zambia. 

b. Few or lack of case studies demonstrating the effectiveness 

of real-time health data and telemedicine during disaster 

responses. 
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 c. Insufficient or lack of exploration of the barriers to 

implementing Smart Healthcare systems in resource-

constrained environments like Lusaka. 

d. Minimal focus on integrating healthcare and disaster 

management frameworks using technology. 

 

Initiatives or systems that could be leveraged for SHS 

1. Electronic Health Records (EHRs) or Electronics Medical 

Records (EMRs): Data Centralization: EHRs provide a 

centralized repository of patient information, including medical 

history, diagnoses, and treatment plans. This data can be 

leveraged to build predictive models and personalize care 

plans. 

 

2. Remote Patient Monitoring (RPM): 

 

Real-time Data: 

RPM uses wearable devices and sensors to collect real-time 

data on patients' vital signs, activity levels, and other relevant 

health parameters. 

 

 Alerting and Interventions: RPM systems can alert 

healthcare providers to potential health issues, allowing for 

timely interventions and IoT Devices: 

 

 Data Collection: IoT devices, such as smart sensors and 

wearable trackers, can collect a vast amount of data on 

patient health and activities. 

 

 Data Integration: The data from these devices can be 

integrated with EHRs and other systems to create a 

comprehensive patient profile. 

 

 AI-Powered Insights: AI algorithms can be used to 

analyze IoT data and generate valuable insights for 

improved patient care. 

 

 Patient Engagement Platforms: Communication: Mobile 

apps and other platforms can facilitate communication 

between patients and healthcare providers, allowing for 

timely questions and concerns 

 

Justification of the Study 

Given the increasing vulnerability of urban populations to 

disasters and pandemics, this study addresses a critical 

knowledge and practice gap. It contributes to the regional and 

global discourse on digital health and disaster management 

integration and provides actionable recommendations for 

stakeholders in Zambia. 

 

Zambia has faced several health-related crises during disasters, 

and the absence of a robust, technology-driven disaster 

management system has exacerbated the situation. There is 

growing evidence that smart healthcare systems can mitigate 

the impact of such crises, improving resource management and 

decision-making (Harrison et al., 2019). This study will 

contribute to the knowledge base on integrating healthcare with 

disaster management using smart technologies, providing 

insights into the role of technology in improving disaster 

resilience. 

  

III. RESEARCH METHODOLOGY 

 

Project Methodology And Approach 

The project will follow a mixed-methods approach, combining 

quantitative analysis (surveys and system data) with qualitative 

interviews (healthcare professionals and emergency 

responders). The project will follow the Agile Methodology 

known as Scrum Methodology, ensuring iterative design and 

continuous improvement throughout the implementation. 

 

The outline below illustrates how Scrum software development 

will be applied to design and implement a Smart Healthcare 

System for disaster management and mitigation: 

 

Scrum Framework: 

1. Product Owner (PO): Represents stakeholders, defines 

and prioritizes product backlog items (features, user 

stories). 

2. Scrum Master (SM): Facilitates Scrum processes, 

ensures team follows Scrum principles. 

3. Development Team: Cross-functional team of 

developers, designers, and testers. 

 

Smart Healthcare System Development: 

1. Product Backlog: PO creates a prioritized list of features and 

user stories, such as: 

 Real-time patient tracking 

 Emergency response system 

 Medical supply chain management 

 Data analytics for disaster response 



 
 

 

© 2026 IJSRET 
12 

 
 

International Journal of Scientific Research & Engineering Trends                                                                                                         
Volume 12, Issue 3, May-Jun-2026, ISSN (Online): 2395-566X 

 

 2. Sprint Planning: Development team selects top-priority 

items from the product backlog for the upcoming sprint (e.g., 

2-4 weeks). 

3. Sprint Execution: Development team works on the selected 

items, following Scrum principles: 

 Daily stand-ups for progress updates and issue resolution 

 Continuous integration and testing 

 Pair programming and code reviews 

  

4. Sprint Review: Development team demonstrates working 

software to stakeholders, gathering feedback and validation. 

5. Sprint Retrospective: Development team reflects on the 

sprint, identifying areas for improvement and implementing 

changes for the next sprint. 

 

Scrum Benefits for Smart Healthcare System: 

1. Faster Time-to-Market: Deliver working software in 

shorter cycles, enabling rapid response to disaster 

scenarios. 

2. Improved Collaboration: Encourage teamwork and 

communication among developers, designers, and 

stakeholders. 

3. Greater Flexibility: Adapt to changing requirements and 

priorities in disaster response scenarios. 

4. Higher Quality: Focus on delivering working software 

with each sprint, ensuring reliability and effectiveness in 

emergency situations. 

 

Challenges and Mitigation Strategies: 

1. Complexity: Break down complex features into smaller, 

manageable tasks. 

2. Regulatory Compliance: Ensure compliance with 

healthcare regulations and standards. 

3. Stakeholder Management: Foster open communication 

with stakeholders, including healthcare professionals, 

emergency responders, and patients. 

By applying Scrum principles and practices, the development 

team can deliver a Smart Healthcare System that effectively 

supports disaster management and mitigation efforts. 

Since the study will employ a mixed-methods approach to 

gather both quantitative and qualitative data, the flow of 

activities will be as follows: 

 

Data Collection 

a. Surveys: A structured survey was to be administered to a 

good number of healthcare providers, disaster 

management personnel, and patients to assess current 

challenges and 

b. opportunities in disaster management. The data collection 

could not occur properly owing to refusal by 

HEALTHCARE ADMINISTRATION demanding that 

apart from the student research letter from NIPA, there 

should have been an Ethical clearance letter attached to it 

to ensure compliance with healthcare institutional 

regulatory laws. To this effect only a few individuals could 

privately agree to complete the questionnaire. 

c. Interviews: In-depth interviews with key stakeholders in 

healthcare and disaster management, including 

government officials and technology providers, conducted 

to gather expert opinions on Smart Healthcare integration. 

d. Primary Data: Semi-structured interviews with 

healthcare providers, disaster management officials, and 

IT experts were conducted on only a few due to absence of 

an Ethical clearance letter. Surveys will also be distributed 

to gather data from healthcare professionals regarding the 

use of technology during disaster scenarios. 

e. Secondary Data Review: Owing to non-availability of an 

Ethical clearance letter, existing health records, disaster 

reports, and emergency response data could not be 

reviewed as was required to assess trends in healthcare 

service delivery during past disasters. A comprehensive 

review of academic journals, policy documents, and case 

studies on smart healthcare systems and disaster 

management were conducted. 

 

Data Analysis: 

 Quantitative Analysis: Statistical analysis will be 

performed on survey data to identify trends in disaster 

healthcare delivery and potential areas for technological 

improvement. 

 Qualitative Analysis: Thematic analysis of interview data 

will provide insights into the experiences and perceptions 

of stakeholders regarding Smart Healthcare technologies. 

Qualitative data will be analyzed using thematic analysis, while 

quantitative data from surveys will be analyzed using statistical 

tools such as SPSS. 

 

Model Development: 

A conceptual model for integrating Smart Healthcare into 

Lusaka’s disaster management system will be developed based 

on the research findings. 
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 Expected Outcomes: 

 A functional smart healthcare system that integrates with 

disaster management. 

 Improved healthcare outcomes during disaster situations. 

 A scalable model that can be adopted by other regions in 

Zambia and beyond. 

 

Ethical Considerations 

Ethical approval will be sought from relevant authorities in 

Zambia. Informed consent will be obtained from all 

participants involved in the research. Data privacy and 

confidentiality will be strictly maintained throughout the 

project. 

 

Research Project Constraints 

 Limited Access to Data: Access to healthcare and disaster 

management data may be restricted. 

 Technological Barriers: Some institutions may 

have limited technological infrastructure, affecting data 

collection. 

 Time Constraints: The research timeline may be impacted 

by logistical delays in arranging interviews with key 

stakeholders. 

 Financial capacity: Limited financial resources may affect 

the scope of the pilot project. 

 Resistance to change: Resistance to new technology from 

healthcare professionals and disaster management 

personnel. 

 

IV. PRESENTATION OF FINDINGS 

 

Introduction 

This chapter presents the findings from the survey conducted 

on design and implementation of a smart healthcare for disaster 

management and mitigation system (DMMMS) in Lusaka. The 

findings are organized according to the research objectives and 

presented using descriptive statistics, tables, and figures to 

facilitate understanding. 

 

Demographic Information of Respondents 

 

Role/Position in the healthcare/disaster management sector. 

The study assessed the role or position held by respondents 

from the research site. The findings are tabulated in the table 

below: 

 
Figure 4.1: Role/Position of Respondents 

(Source: Fiedwork, 2025) 

 

According to the figure above, it was noticed that the survey 

covered a wide range of personel in the field of healthcare for 

disaster management and mitigation system. It was found that 

6 out of the total 30 respondents were holding the position of 

Doctor and Nurse respectively. On the other hand those who 

were engaged in administrative duties were 5. The study had 

only 1 clinical officer and information officers respectively. 

Only 3 respondents held the position of public health office. On 

the other hand those found in various departments as specialists 

were the majority with 8 out of the total 30 respondents. 

  

Work Experience 

The work distribution of respondents was categorized into three 

groups to understand the representation across different 

duration of service in the sector. 

 

 
Figure 4.2: Work experience of the respondents 

(Source: Fieldwork, 2025) 
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 Based on the above figure: 4.2, majority of the respondents had 

served for a period of 5-10 years. The respondents that had 

served below 5 years were at medium while the least 

respondents were found to have worked for a period above 10 

years. 

 

Position Distribution 

Respondents held various positions within Kawambwa Tea 

Industry, ranging from executive management to entry-level 

positions. 

  

Figure 4.3: Level of familiarity with smart healthcare systems. 

 

The study further surveyed how familiar the respondents were 

with smart healthcare systems. Their feedback is illustrated in 

the figure 4.3 below: 

 

Table: 4:1- Familiarity level 

 
(Source: Fieldwork, 2025) 

 

The levels of familiarity were grouped into three categories; 

Not familiar, familiar, and very familiar. Those who indicated 

that they were not familiar were only 2 with a percentage rate 

of 6.7%. On the other hand those who said that their familiarity 

level was at average were 5, with a percentage rate of 16.7%. 

Majority of the respondents 23 out of 30 acknowledged that 

they were very familiar with smart healthcare systems. 

 

Current Challenges and Needs. 

Major challenges in disaster management and mitigation with 

regards to Smart Healthcare System (SHS) 

 

The study sought to establish the challenges that the sector 

faces in ensuring proper disaster management. The views of the 

respondents are shown in the figure below: 

 

 
Figure 4.4. Challenges in disaster management and mitigation 

(Source: Fieldwork, 2025) 

 

Figure 4.1 above reveal that the majority of respondents (20) 

standing at (67%) were of the view that the major challenge 

associated with disaster management and mitigation was about 

coordination. On the other hand disaster preparedness and 

inadequate communication system were other possible or major 

Challenges. These response had 15 respondents respectively. 

Additionally some respondents 12 respectively indicated that 

limited resources and other challenges were very inevitable. 

This response got the percentage response rate of 40% 

respectively. 

 

How current healthcare systems respond to disasters. 

During the survey it was inevitable to assess how the healthcare 

system response to disasters. The responses were relatively 

grouped based on relationship. 

 
Figure 4.5: Response to disasters. 
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 A total number of 9 respondents argued that the response was 

very poor. Those who were for the view that the response was 

very good were quantitated to 8 with a percentage rate of 26. 

While majority of the respondents 11 (37%) stated that the 

response by the team was favorably low. However, those who 

were not sure were the least with only a percentage of 7%. 

 

Specific needs for a smart healthcare system in disaster 

management. 

Respondents were asked to identify specific needs for a better 

implementation of the smart healthcare systems. Their views 

are tabulated in the table below. 

 

Table 4.1: Specific needs for a smart healthcare system 

Response Frequency Percentage 

(%) 

Disaster Preparedness 11 37 

Proper Internet 10 33 

Data Analysis 13 43 

Better Response Mechanism 17 57 

(Source: Fieldwork, 2025) 

 

Based on data from the Table 4.1 above it is evident that the 

majority of respondents (57%) considered better response 

mechanism as one of the specific challneges, followed by data 

analysis (43%), disaster preparedness had 37% response rate. 

Those who indicated that improper internet was one of the 

specific challenges were 10 standing at 33%. 

 

Smart Healthcare System (SHS) Design and 

Implementation 

Main features would you include in a smart healthcare system 

for disaster management. 

 
Figure 4.6 Main features. 

 (Source: Fieldwork, 2025) 

During the survey, the researcher saw it viable to find out from 

the respondents the gaps that existed in the smart healthcare 

system. Therefore features were suggested by respondents, and 

their response is tabulated in the figure below. 

 

Based on the figure above, majority of the respondents 

indicated that Remote Patient Monitoring was one of the 

important features that would make sense being added include 

in a smart healthcare system for disaster management. This 

response was followed by electronic health records. Some 

respondents showed that real time response was also a 

necessary feature to be included in the smart healthcare system 

for disaster management. On the other hand those who went for 

other various features were the minority. 

 

How technology enhances disaster response and Mitigation. 

The researcher further wished to know technology enhances 

disaster response and mitigation. The views of the respondents 

are tabulated in the pie chart below: 

 

 
Figure: 4.7: Role of technology in enhancing disaster response 

(Source: Fieldwork, 2025) 

 

According to the data above majority of the respondents 

indicated that technology inclusion in disaster response 

improves service delivery. This response had a total response 

rate of 33.3%. those who indicated that cloud data sharing and 

predictive data analysis were other impact of technology 

inclusion stood at 23.33% respectively. Lastly, minority of the 

respondents with a percentage rate of 20% indicated other 

impact other than service delivery, cloud data sharing and 

predictive data analysis 
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 What are the potential barriers to implementing SHS. 

During the survey it was inevitable to inquire about the 

potential barriers to implementing smart healthcare systems. 

The views of the respondents are tabulated in the figure below. 

 
Figure 4.8: Potential barriers to implementing SHS. 

(Source: Fieldwork, 2025) 

 

Based on the data revealed in the figure 4.8 above, majority of 

the respondents (11) indicated that limited digital infrastructure 

was the leading barrier towards the implementation of smart 

healthcare systems. Those who indicated that cyber security 

issues were another potential barrier were 9 out of the total 30 

respondents. Some respondents (6) stated that lack of resources 

hindered the implementation process of SHS. Those who stated 

other barriers were the minority with only 4. 

 

Effectiveness and Sustainability 

Measurement of effectiveness of SHS in disaster 

management 

The effectiveness of implementing Smart Healthcare Systems 

in disaster management and mitigation is worth measuring. 

This is so as to determine how effective or ineffective the 

efforts are. The researcher needed data from the respondents on 

how the effectiveness of the SHS could be. Their views are 

highlighted in the figure below. 

 
Figure 4.9 Measuring the effectiveness of SHS in disaster 

management. 

(Source: Fieldwork, 2025) 

According to the figure 4.9 above, majority of the respondents 

with a percentage of 33.33% argued that constant drug supply 

was one way of measuring the effectiveness of Smart 

Healthcare Systems in disaster management. 30% of the 

respondents argued that assessing the number of clients was 

also another way to determine the effectiveness of the SHS. 

26.67% suggested that evaluating the feedback was one of the 

ways to measure the effectiveness of SHS in disaster 

management and mitigation. Those who went for other diverse 

responses were rated just 10%, with the least response rate. 

 

Strategies for sustainability of SHS. 

The researcher further surveyed on the appropriate strategies 

that could bring about sustainability in smart healthcare 

management and mitigation. Their responses are tabulated in 

the table below. 

 

Table 4.2 Strategies for sustainability. 

S/N Responses Frequency Percentage 

(%) 

1. Sensitization 26 87 

2. Adequate Funding 20 67 

3. Engaging all stakeholders 15 50 

4. Promoting Private and public 

stakeholders partnership. 

25 83 

5. Local capacity building 23 77 

6. Any other 13 43 

(Source: Fieldwork, 2025) 

 

In their response the respondents provided various 

recommendations for enhancing the sustainability of Smart 

Healthcare Systems in disaster management and mitigation. 

The strategies were analyzed and categorized as noted in the 

table above. 

 

Those who argued for sensitization were 26 and were the 

majority. Some of the respondents 25 (83%) indicated that 

there for promoting private and public stakeholders 

partnership. Local capacity building was another strategy 

revealed the respondents that if implemented can promote 

sustainability in smart healthcare systems. However, some of 

the respondents (15) argued that engaging all stakeholders 

could be ideal for SHS sustainability. Lastly, some respondents 

13 indicated other strategies other than Sensitization, Adequate 

Funding, Engaging all stakeholders, Promoting Private and 

public stakeholders partnership, and Local capacity building. 

 



 
 

 

© 2026 IJSRET 
17 

 
 

International Journal of Scientific Research & Engineering Trends                                                                                                         
Volume 12, Issue 3, May-Jun-2026, ISSN (Online): 2395-566X 

 

 How SHS can be integrated with existing healthcare 

systems 

The figure below 4.10 shows how SHS can be integrated with 

existing healthcare systems. 

 

 
 

Figure 4.10 integrated with existing healthcare systems 

(Source: Fieldwork, 2025) 

 

Based on the outcome during the survey, both those who 

indicated that involving all stakeholders and aligning with 

National health policies recorded a response rate of 40% 

respectively. Whereas those that were not sure were standing at 

20%. 

 

Conclusion. 

The chapter has dealt with the presentation of research findings 

in quantitative manner as per views of the respondents 

regarding implementing Smart Healthcare Systems in disaster 

management and mitigation in Lusaka. The data is tabulated 

using tables and figures analyzed using SPSS software. 

  

V. DISCUSSION OF FINDINGS 

 

Introduction 

This chapter provides an in-depth analysis and interpretation of 

the research findings presented in Chapter four. The discussion 

examines the implications of the survey results on the design 

and implementation of smart healthcare systems for disaster 

management and mitigation in Lusaka. The findings are 

analyzed in relation to existing literature, theoretical 

frameworks, and practical implications for healthcare disaster 

preparedness in developing contexts. 

 

Demographic Profile and Professional Readiness 

 Professional Diversity and Expertise 

The demographic analysis reveals a well-distributed sample of 

healthcare professionals across various specializations, with 

specialists comprising the largest group (26.7%), followed by 

equal representation of doctors and nurses (20% each). This 

distribution is particularly significant as it indicates that the 

research captured perspectives from both frontline healthcare 

workers and specialized personnel who would be instrumental 

in implementing and operating smart healthcare systems during 

disasters. 

 

The predominance of specialists in the sample suggests that 

Lusaka's healthcare sector possesses a considerable pool of 

technical expertise that could facilitate the adoption of 

advanced healthcare technologies. However, the limited 

representation of clinical officers and information officers 

(3.3% each) highlights a potential gap in middle-level technical 

personnel who typically serve as bridges between technology 

implementation and frontline service delivery. 

 

Experience Distribution and Knowledge Base 

The finding that 43.3% of respondents have 5-10 years of 

experience, while only 23.3% have over 10 years of experience, 

indicates a healthcare workforce that is relatively mature but 

not heavily  skewed  toward  senior  practitioners.  This  

experience  distribution  presents  both opportunities and 

challenges for smart healthcare system implementation. The 

mid-career professionals (5-10 years) are likely to be 

technologically adaptable while possessing sufficient practical 

experience to understand system requirements and constraints. 

 

The high level of familiarity with smart healthcare systems 

(76.7% very familiar) is particularly noteworthy and 

contradicts common assumptions about technology adoption in 

developing healthcare contexts. This finding suggests that 

Lusaka's healthcare professionals are already exposed to digital 

health technologies, potentially through previous training, pilot 

programs, or professional development initiatives. This high 

familiarity level creates a favorable foundation for advanced 

smart healthcare system implementation. 

 

Critical Challenges in Disaster Management 

 Coordination as the Primary Challenge 

The identification of coordination as the primary challenge 

(67% of respondents) aligns with established disaster 

management literature that emphasizes the complexity of 
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 multi-agency response during emergencies. This finding is 

particularly significant because it suggests that technological 

solutions must prioritize interoperability and communication 

capabilities rather than focusing solely on individual system 

functionalities. 

 

The coordination challenge is compounded by the equally 

significant issues of disaster preparedness and inadequate 

communication systems (both at 50% response rate). This 

trilogy of challenges-coordination, preparedness, and 

communication-forms an interconnected web that smart 

healthcare systems must address comprehensively. The high 

prevalence of these challenges indicates that current disaster 

management protocols may be fragmented and lack integrated 

technological support. 

 

Healthcare System Response Inadequacy 

The finding that 37% of respondents rated the current 

healthcare system response as "favorably low" (presumably 

meaning poor), combined with 30% rating it as "very poor," 

indicates that 67% of healthcare professionals are dissatisfied 

with current disaster response capabilities. This dissatisfaction 

creates a strong imperative for system improvement and 

suggests that healthcare professionals would be receptive to 

technological innovations that enhance response effectiveness. 

 

The fact that only 26% rated the response as "very good" 

suggests that while some positive aspects exist in current 

systems, there is substantial room for improvement. This 

finding validates the need for smart healthcare system 

implementation as a means to address systemic inadequacies. 

 

Specific needs for a Smart Healthcare System (SHS) in 

disaster Management. 

The emphasis on "Better Response Mechanism" (57% of 

respondents) as the most critical need reflects the urgency 

healthcare professionals feel regarding response time and 

effectiveness during disasters. This finding should drive system 

design toward real-time capabilities, automated alert systems, 

and rapid decision-support tools. 

 

The significant emphasis on "Data Analysis" (43%) indicates 

recognition among healthcare professionals that evidence-

based decision-making is crucial during disasters. This 

suggests that smart healthcare systems should incorporate 

robust analytics capabilities, predictive modeling, and data 

visualization tools to support clinical and administrative 

decision-making during emergencies. 

 

The attention to "Disaster Preparedness" (37%) and "Proper 

Internet" (33%) reveals both strategic thinking about 

prevention and practical concerns about infrastructure. The 

internet connectivity concern is particularly relevant in 

developing contexts where telecommunications infrastructure 

may be unreliable during disasters. 

 

Technology Integration Perspectives in Smart Healthcare 

System (SHS) Design and Implementation 

 

 Main features 

The identification of "Remote Patient Monitoring" as the most 

important feature reflects the healthcare professionals' 

understanding of disaster scenarios where traditional face-to-

face care 

  

delivery may be compromised. This finding suggests that smart 

healthcare systems should prioritize telemedicine capabilities, 

remote vital sign monitoring, and distributed care delivery 

mechanisms. 

 

The emphasis on "Electronic Health Records" indicates 

recognition that patient information accessibility becomes 

critical during disasters when normal healthcare infrastructure 

may be disrupted. This finding supports the need for cloud-

based, redundant data storage systems that can maintain patient 

information accessibility regardless of local infrastructure 

status. 

 

How technology enhances disaster response. 

The finding that 33.3% of respondents believe technology 

primarily improves service delivery validates the practical 

focus of healthcare professionals on patient care outcomes. 

This perspective suggests that smart healthcare system 

implementation should emphasize user-friendly interfaces, 

workflow optimization, and direct patient care enhancement 

rather than purely administrative or data management 

functions. 

 

The recognition of "Cloud Data Sharing" and "Predictive Data 

Analysis" (23.33% each) indicates sophisticated understanding 

among healthcare professionals of advanced technological 

capabilities. This awareness suggests that implementation 
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 strategies can incorporate advanced features without extensive 

preliminary education about basic technology concepts. 

 

Implementation Barriers Analysis 

The identification of "Limited Digital Infrastructure" as the 

primary barrier (36.7% of respondents) highlights the 

fundamental challenge of technology implementation in 

developing contexts. This finding suggests that smart 

healthcare system implementation must include infrastructure 

development components or alternative solutions that can 

operate with limited connectivity. 

 

The concern about "Cyber Security Issues" (30% of 

respondents) demonstrates awareness of digital risks, which is 

encouraging from a system security perspective. This 

awareness suggests that healthcare professionals would be 

receptive to security training and would likely comply with 

security protocols if properly implemented. 

 

Effectiveness Measurement and Sustainability 

Considerations 

 Effectiveness Metrics Understanding 

The emphasis on "Constant Drug Supply" (33.33%) as a key 

effectiveness measure reflects the practical reality that 

medication availability often becomes critical during disasters. 

This finding suggests that smart healthcare systems should 

incorporate pharmaceutical inventory management, supply 

chain monitoring, and automated reordering capabilities. 

The focus on "Assessing Client Numbers" (30%) indicates 

understanding that system effectiveness should be measured 

through service delivery metrics rather than purely technical 

performance indicators. This perspective suggests that 

implementation success should be evaluated based on patient 

care outcomes and service accessibility improvements. 

 

Sustainability Strategy Priorities 

The overwhelming emphasis on "Sensitization" (87% of 

respondents) as a sustainability strategy indicates that 

healthcare professionals understand the importance of 

stakeholder buy-in and awareness for long-term system 

success. This finding suggests that implementation plans 

should allocate significant resources to training, awareness 

campaigns, and change management activities. 

The strong support for "Promoting Private and Public 

Stakeholders Partnership" (83%) reflects understanding that 

sustainable healthcare technology implementation requires 

diverse funding sources and stakeholder engagement. This 

perspective aligns with modern healthcare financing models 

that emphasize public-private partnerships for infrastructure 

development. 

 

Integration with Existing Systems 

The equal emphasis on "Involving All Stakeholders" and 

"Aligning with National Health Policies" (40% each) 

demonstrates sophisticated understanding of the complexity of 

healthcare system integration. This finding suggests that 

healthcare professionals recognize both the political and 

practical dimensions of system implementation. 

 

The 20% uncertainty rate regarding integration approaches 

indicates that while healthcare professionals understand the 

importance of integration, they may lack specific knowledge 

about integration methodologies. This finding suggests that 

implementation planning should include detailed stakeholder 

engagement and policy alignment strategies. 

 

Conclusion 

The research findings collectively indicate that smart 

healthcare system implementation in Lusaka should prioritize 

coordination capabilities, response mechanisms, and data 

analytics while addressing infrastructure limitations and 

security concerns. The high level of professional readiness and 

technology familiarity creates favorable conditions for 

implementation, but success will depend on comprehensive 

stakeholder engagement and sustainable financing models. 

  

VI. CONCLUSION AND 

RECOMMENDATIONS 

 

Introduction 

This chapter synthesizes the research findings and provides 

comprehensive conclusions about the design and 

implementation of smart healthcare systems for disaster 

management and mitigation in Lusaka. Based on the analysis 

of survey data from 30 healthcare professionals, this chapter 

presents evidence-based recommendations for policymakers, 

healthcare administrators, technology developers, and other 

stakeholders involved in healthcare disaster preparedness. 

 

Research Conclusion 

The research demonstrates that Lusaka possesses the 

professional capacity and stakeholder readiness necessary for 

successful smart healthcare system implementation in disaster 
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 management. The clear identification of coordination, response 

mechanisms, and data analytics as priority requirements 

provides specific direction for system design and 

implementation. 

 

While significant challenges exist, particularly regarding 

infrastructure and resources, the high level of technology 

familiarity among healthcare professionals and strong support 

for stakeholder engagement and public-private partnerships 

create favorable conditions for success. The comprehensive 

recommendations provided in this chapter offer a roadmap for 

systematic implementation that addresses both immediate 

needs and long-term sustainability requirements. 

 

The successful implementation of smart healthcare systems for 

disaster management in Lusaka has the potential to 

significantly improve healthcare emergency response 

capabilities, reduce disaster-related health impacts, and 

establish a model for similar implementations in other 

developing contexts. However, success will depend on 

sustained commitment from all stakeholders, adequate resource 

allocation, and careful attention to the implementation 

challenges and critical success factors identified in this 

research. 

  

The investment in smart healthcare systems represents not only 

an improvement in disaster response capabilities but also a 

foundation for broader healthcare system strengthening and 

modernization. The long-term benefits extend beyond disaster 

management to include improved routine healthcare delivery, 

enhanced data-driven decision-making, and increased 

healthcare system resilience in the face of various challenges 

and disruptions. 

 

This research provides the evidence base and implementation 

framework necessary for moving forward with smart healthcare 

system implementation in Lusaka. The next steps involve 

translating these recommendations into concrete action plans, 

securing necessary resources and stakeholder commitments, 

and beginning the systematic implementation process that will 

ultimately transform healthcare disaster management 

capabilities in the region. 

 

Recommendations 

Based on the research findings the following recommendations 

are made by the researcher: 

 

Stakeholder Engagement and Policy Development: There is 

need to launch sensitization campaigns, conduct training 

workshops, and create inclusive advisory committees. Develop 

aligned policy frameworks addressing data privacy, 

cybersecurity, interoperability, and disaster management 

integration. 

 

Infrastructure and System Readiness: There is need to assess 

current healthcare infrastructure in Lusaka, plan for upgrades 

in connectivity and power supply, and establish partnerships 

with telecom providers to ensure operational resilience. 

 

Pilot Implementation and Capacity Building: There is need 

to roll out pilot programs focusing on coordination, response, 

and data analytics. Introduce training for healthcare workers, 

integrate smart healthcare into education, and build local 

technical support capacity. 

 

Integration, Interoperability, and Advanced Features: 

Ensure seamless integration with existing systems, create data-

sharing protocols and centralized coordination tools, and 

implement advanced features like predictive analytics, 

automated alerts, and telemedicine. 

 

Sustainability and Regional Leadership: Develop long-term 

financing and local manufacturing strategies, establish 

autonomous maintenance systems, and promote Lusaka as a 

hub for research, knowledge transfer, and smart healthcare 

excellence across the region. 

 

Areas for Further Research 

Future research should focus on developing affordable and 

durable technologies for resource-limited settings, exploring 

alternative internet connectivity options, and creating user-

friendly interfaces for diverse healthcare professionals. Studies 

should also compare implementation strategies, examine 

effective stakeholder engagement, and assess sustainable 

financing models. Additionally, research is needed to evaluate 

the long-term impact of smart healthcare systems on disaster 

response, perform cost-benefit analyses, and investigate their 

effects at the community level. 
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