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Abstract

Zambia's public health system is strained by frequent 

outbreaks of infectious diseases such as malaria and cholera. 

These are exacerbated by inefficiencies in disease 

surveillance and reporting mechanisms, which result in 

delayed outbreak detection and inadequate resource 

allocation. The reliance on manual, paper-based systems 

limits the availability of real-time data and hampers 

effective decision-making. Globally, Information and 

Communication Technology (ICT) has transformed public 

health by facilitating real-time data collection, analysis, and 

reporting. However, Zambia has yet to fully leverage the 

potential of ICT due to infrastructural, technical, and policy-

related challenges. 

This study proposes an ICT-based framework for disease 

surveillance and reporting, integrating Mobile Health 

(mHealth), Geographic Information Systems (GIS), and 

cloud-based platforms. A mixed-methods approach will 

evaluate current systems, identify gaps, and propose tailored 

solutions to improve real-time reporting and outbreak 

management. The findings will contribute to policy 

recommendations, improve public health outcomes, and 

provide a scalable model for similar low-resource settings. 

Keywords: Information and Communication Technology (ICT), Geographic Information Systems (GIS), Mobile Health 

(mHealth) 

1. Introduction 

1.1 Background and Motivation 

The increasing prevalence of infectious diseases such as malaria and cholera in Zambia presents a persistent challenge to the 

country’s public health system. Despite efforts to combat these diseases, inefficiencies in disease surveillance and reporting 

mechanisms continue to hinder timely responses, resulting in high rates of morbidity, mortality, and economic loss. Inadequate 

infrastructure, reliance on outdated paper-based systems, and delays in data collection and reporting are major factors 

contributing to these challenges (Mutale, W., et al, 2013) [12]. As the global public health community turns toward Information 

and Communication Technology (ICT) to improve disease surveillance and response, Zambia’s slow adoption of these 

innovations further complicates the situation (Mandyata, 2016) [9]. 

This chapter provides an overview of the study, outlining the background, motivation, significance, scope, and objectives of 

the research. It highlights the key issues Zambia faces in managing infectious diseases, the potential of ICT to address these 

issues, and the goals of the proposed ICT-based framework for improving disease surveillance and reporting systems. The 

study’s emphasis on mHealth, Geographic Information Systems (GIS), and cloud-based platforms seeks to modernize 

Zambia’s public health infrastructure and offers a scalable solution that can be adapted to other low-resource settings (Tambo, 

E., et al, 2018). This chapter also sets the stage for understanding the specific research questions and the conceptual framework 

that will guide the study. Through this introduction, the chapter establishes the context for the research and its expected 

contributions to public health improvement in Zambia. 

1.1.1 Background 

Zambia’s public health system faces significant challenges in managing infectious diseases, particularly malaria and cholera, 

which remain the leading causes of morbidity and mortality. In 2021, Zambia recorded over 4.6 million cases of malaria, 

accounting for a large proportion of hospital admissions and deaths (WHO, 2022). Cholera, a recurring public health threat 

during the rainy season, disrupts communities, exacerbating health inequities, especially in rural areas where access to safe 

water and healthcare is limited (Mutale, W., et al, 2013) [12]. 
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The effectiveness of disease surveillance depends on the 

timely detection of outbreaks and the availability of accurate 

data to guide interventions. However, Zambia’s reliance on 

manual, paper-based reporting systems delays data 

transmission, limits the accuracy of disease monitoring, and 

hinders effective outbreak management. This fragmented 

approach also affects the country's ability to allocate 

resources effectively, particularly in underserved areas 

(Mbozi, M., Chansa, B. & Mukosha, C, 2020) [10]. 

Globally, Information and Communication Technology 

(ICT) has proven transformative in enhancing public health 

systems. Countries such as Kenya have integrated ICT tools 

like Mobile Health (mHealth), Geographic Information 

Systems (GIS), and cloud-based platforms to streamline data 

collection, improve outbreak mapping, and enable rapid 

response to health crises, reducing reporting delays by over 

50% (Tambo, E., et al, 2018). However, Zambia has been 

slow to adopt these solutions due to limited digital 

infrastructure, low digital literacy, and gaps in policy 

frameworks (Manda, T., & Sichinga, S, 2020). 

This study seeks to address these challenges by proposing an 

ICT-based framework tailored to Zambia’s unique context. 

By integrating mHealth for real-time reporting, GIS for 

spatial analysis, and cloud-based platforms for centralized 

data management, the framework aims to modernize disease 

surveillance and reporting, ultimately improving public 

health outcomes. 

1.1.2 Motivation of Study 

The motivation for this study arises from Zambia's persistent 

challenges in infectious disease management, particularly 

the inefficiencies in disease surveillance and reporting 

mechanisms. Malaria and cholera outbreaks continue to 

strain the healthcare system, leading to avoidable deaths and 

economic losses (WHO, 2022). Additionally, the researcher 

is inspired by the success of ICT solutions in similar low-

resource settings, which demonstrate the potential of 

technology to transform public health (Tambo, E., et al, 

2018). 

Given the global push for digital health innovations, the 

study aims to provide a practical roadmap for adopting ICT 

solutions in Zambia, addressing barriers such as digital 

infrastructure, training, and policy gaps. The research is also 

motivated by the need to enhance equity in healthcare 

delivery, ensuring that rural and underserved populations 

benefit from timely outbreak detection and response. 

 

1.2 Problem Statement 

Zambia faces persistent challenges in managing infectious 

diseases, with malaria and cholera being the most prevalent. 

Malaria alone accounts for 30% of outpatient visits, 50% of 

hospital admissions, and significant mortality annually 

(WHO, 2022). Cholera outbreaks, which are seasonal but 

recurrent, disproportionately affect rural areas, exacerbating 

health inequities. These diseases not only strain the 

healthcare system but also disrupt livelihoods and hinder 

economic development. 

The root cause of Zambia's inadequate response to these 

public health challenges lies in its inefficient disease 

surveillance and reporting systems. The current paper-based 

methods delay data collection and reporting, leading to 

untimely outbreak responses and resource misallocation. 

Limited integration of ICT tools further impedes real-time 

data sharing and spatial analysis, which are critical for 

effective decision-making. 

Although ICT has proven transformative in enhancing 

disease surveillance in other African countries like Kenya 

and Uganda, Zambia lags in adopting such innovations due 

to systemic barriers, including inadequate digital 

infrastructure, low literacy among healthcare workers, and a 

lack of supportive policy frameworks (Manda, T., & 

Sichinga, S, 2020). This research addresses these gaps by 

proposing an ICT-based framework that integrates mHealth, 

GIS, and cloud technologies, tailored to Zambia's context. 

Without immediate intervention, Zambia risks prolonged 

inefficiencies in managing infectious diseases, resulting in 

preventable morbidity, mortality, and economic losses. 

Addressing these issues through modernized, ICT-driven 

surveillance systems is imperative for achieving sustainable 

healthcare improvements and meeting global health 

standards. 

 

1.3 Aims of the Study 

This study aims to develop an ICT-based framework 

tailored to Zambia's public health system, focusing on 

improving disease surveillance and reporting mechanisms 

for malaria and cholera. By integrating Mobile Health 

(mHealth), Geographic Information Systems (GIS), and 

cloud-based platforms, the study seeks to enhance real-time 

data collection, analysis, and sharing. This framework is 

designed to address systemic inefficiencies, ensure timely 

outbreak detection and response, and improve resource 

allocation, ultimately reducing morbidity, mortality, and 

health inequities in Zambia. 

 

1.4 Study Objectives 

1. To assess the performance and usability of Zambia’s 

existing disease surveillance systems, focusing on 

malaria and cholera. 

2. To identify the key barriers - technical, infrastructural, 

and policy-related that hinder ICT adoption in Zambia’s 

disease reporting mechanisms. 

3. To design and validate a context-specific, ICT-based 

framework for disease surveillance, incorporating 

mHealth, GIS, and cloud platforms. 

 

1.5 Research Questions 

1. What are the technical, operational, and policy-related 

challenges in Zambia’s current disease surveillance 

systems? 

2. How can barriers such as limited infrastructure, digital 

literacy, and policy gaps be addressed to enhance ICT 

adoption in disease surveillance? 

3. What specific components and processes should an 

ICT-based framework include to improve outbreak 

detection, data accuracy, and response times in Zambia? 

 

1.6 Research Hypothesis 

The study investigates the potential of integrating ICT tools 

such as mHealth, GIS, and cloud-based platforms into 

Zambia’s public health system to address inefficiencies in 

disease surveillance and reporting mechanisms. Grounded in 

the challenges posed by the current manual systems and 

inspired by global best practices, the following hypotheses 

are proposed to guide the research: 

1. H1: The integration of ICT tools such as mHealth, GIS, 

and cloud-based platforms significantly improves the 

efficiency and accuracy of disease surveillance and 

reporting in Zambia. 
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2. H2: Barriers such as limited digital infrastructure, low 

digital literacy, and policy gaps are major contributors 

to the inefficiencies in Zambia's current disease 

surveillance systems. 

3. H3: An ICT-based framework tailored to Zambia’s 

context can reduce reporting delays, enhance outbreak 

detection, and improve public health outcomes, 

particularly for malaria and cholera management. 

 

1.7 Significance of the Study 

This study is significant because it seeks to bridge the gap 

between Zambia’s current public health needs and the 

potential of ICT to address these challenges. By proposing a 

comprehensive, context-specific framework, the research 

offers the following contributions: 

1.  Evidence-based guidance for policymakers on 

integrating ICT into public health systems, addressing 

gaps in infrastructure, training, and governance. 

2. Improved disease surveillance and reporting 

mechanisms will lead to faster outbreak detection and 

more effective resource allocation, ultimately reducing 

morbidity and mortality. 

3. The framework can serve as a model for other low-

resource settings facing similar challenges, contributing 

to the global discourse on ICT applications in health. 

4. The study emphasizes the involvement of healthcare 

workers, policymakers, and ICT professionals in 

designing solutions, ensuring practicality and 

sustainability. 

By addressing systemic inefficiencies, this research aims to 

strengthen Zambia’s healthcare resilience, contributing to 

long-term public health improvements. 

 

1.8 Scope of the Study 

The study focuses on disease surveillance and reporting 

mechanisms in Zambia, with specific attention to malaria 

and cholera outbreaks. It examines both urban (Lusaka) and 

rural (Luapula Province) healthcare facilities to account for 

disparities in infrastructure, digital literacy, and access to 

healthcare services. 

Key areas of investigation include: 

1. Assessing the performance, usability, and challenges of 

current manual and fragmented reporting mechanisms. 

2. Evaluating the feasibility of adopting tools such as 

mHealth, GIS, and cloud-based platforms for real-time 

data collection and analysis. 

3. Capturing the views of healthcare workers, 

policymakers, and ICT professionals to design a 

tailored and adaptable framework. 

The study excludes non-communicable diseases and broader 

healthcare reforms beyond the scope of disease surveillance. 

While focused on Zambia, the research draws lessons from 

global best practices to ensure relevance and scalability in 

similar contexts. 

 

1.9 Theoretical and Conceptual Framework 

This study draws on two key theories: Diffusion of 

Innovation Theory (Rogers, 2003) [17] and Unified Theory of 

Acceptance and Use of Technology (UTAUT) (Venkatesh, 

et al, 2003) [23]. These theories provide a solid foundation 

for understanding the factors influencing the adoption and 

use of Information and Communication Technology (ICT) 

solutions, such as Mobile Health (mHealth), Geographic 

Information Systems (GIS), and cloud-based platforms, in 

disease surveillance and reporting within Zambia’s public 

health system. 

1.9.1 Diffusion of Innovation Theory (Rogers, 2003) [17] 

The Diffusion of Innovation Theory explains how 

innovations spread within a population and identify the 

factors influencing their adoption. The theory's core 

constructs: relative advantage, compatibility, complexity, 

and observability are pivotal in understanding how 

healthcare workers in Zambia may adopt ICT tools for 

disease surveillance. 

1. The perceived benefits of ICT-based tools (mHealth, 

GIS, and cloud platforms) over traditional paper-based 

systems are crucial. ICT tools are expected to improve 

the accuracy, speed, and efficiency of data collection, 

reporting, and decision-making, offering significant 

relative advantages in managing disease outbreaks. 

2. The degree to which ICT solutions align with existing 

healthcare workflows and infrastructure in Zambia is a 

key determinant of their adoption. ICT tools must be 

compatible with the current disease surveillance 

practices to ensure their seamless integration into the 

system. 

3. The perceived ease of use of ICT tools influences their 

adoption. Healthcare workers must find mHealth 

applications, GIS tools, and cloud platforms easy to use 

and learn. Complexity in using these tools could hinder 

their widespread adoption, emphasizing the need for 

user-friendly, intuitive designs. 

4. The extent to which the benefits of ICT tools are visible 

to potential adopters plays a crucial role in their 

adoption. If healthcare workers observe tangible 

improvements in disease surveillance outcomes (such as 

faster outbreak responses and more accurate data), it 

will encourage greater adoption. 

1.9.2 Unified Theory of Acceptance and Use of 

Technology (UTAUT) (Venkatesh, et al, 2003) [23] 

The UTAUT framework focuses on the individual’s 

intention to use technology, based on factors such as 

performance expectancy, effort expectancy, social influence, 

and facilitating conditions. These constructs are essential for 

understanding how healthcare workers and organizations in 

Zambia will adopt and use ICT tools for disease 

surveillance. 

1. This refers to the belief that using ICT tools will 

improve performance, such as increasing the accuracy 

and timeliness of disease reporting. If healthcare 

workers perceive that mHealth, GIS, and cloud-based 

platforms will enhance their job performance, they are 

more likely to adopt these tools. 

2. The perceived ease of use is crucial for adoption. If 

healthcare workers find the ICT tools easy to learn and 

use, adoption rates will be higher. This construct 

corresponds to the complexity dimension in DOI, 

emphasizing the importance of designing tools that are 

intuitive and simple for healthcare workers, even those 

with limited digital literacy. 

3. This construct examines the impact of peers, 

supervisors, and other stakeholders in encouraging the 

use of ICT tools. If influential figures in Zambia’s 

healthcare system, such as health administrators and 

policymakers, advocate for the use of ICT-based 

solutions, it will increase the likelihood of adoption 

among healthcare workers. 
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4. These are the resources and support necessary for 

successful technology adoption, including 

infrastructure, training, and technical support. In 

Zambia, the availability of facilitating conditions such 

as internet connectivity, mobile devices, and ICT 

training will directly influence the adoption and 

effective use of ICT solutions in disease surveillance. 

The integration of Diffusion of Innovation Theory and 

UTAUT directly informs the Conceptual Framework by 

providing a structured understanding of the factors that will 

facilitate or hinder the adoption of ICT in disease 

surveillance in Zambia. The Conceptual Framework focuses 

on specific ICT tools like mHealth, GIS, and cloud 

platforms and the variables that influence their adoption, 

including: 

▪ ICT Tools (mHealth, GIS, Cloud-based Platforms): 

These technologies are expected to improve disease 

surveillance by enabling real-time data collection, 

spatial mapping, and centralized data storage. They 

align with the relative advantage (DOI) and 

performance expectancy (UTAUT) of ICT solutions. 

▪ Barriers to Adoption: Barriers such as digital literacy, 

infrastructure limitations, and policy gaps will be 

examined using the constructs of complexity, 

facilitating conditions, and social influence. 

Overcoming these barriers is key to ensuring successful 

ICT adoption. 

▪ Training and Support: The study emphasizes the 

importance of training programs and technical support 

as part of the facilitating conditions necessary to 

overcome barriers like effort expectancy and 

complexity. Ensuring adequate training for healthcare 

workers will be a significant factor in improving their 

use of ICT tools. 

▪ Outcomes: The desired outcomes of the ICT-based 

framework, such as improved outbreak detection, data 

accuracy, and faster response times, are directly related 

to performance expectancy and relative advantage. 

These outcomes will be critical in addressing the 

research questions regarding the effectiveness of ICT 

solutions in disease surveillance. 

 

 
 

Fig 1: Conceptual framework. Source: Author 

 

1.10 Operational Definitions 

Malaria: A life-threatening disease caused by Plasmodium 

parasites, transmitted to humans through the bites of 

infected female Anopheles mosquitoes. Malaria is a leading 

cause of illness and death in Zambia (WHO, 2022). 

Cholera: An acute diarrheal illness caused by infection with 

Vibrio cholerae bacteria, typically spread through 

contaminated water or food. It leads to severe dehydration 

and can cause death if untreated. Cholera outbreaks are 

common in Zambia during the rainy season (Mutale, W., et 

al, 2013) [12]. 

Disease Surveillance: The ongoing, systematic collection, 

analysis, and interpretation of health-related data essential 

for planning, implementing, and evaluating public health 

practices (WHO, 2022). 

Mobile Health (mHealth): The use of mobile devices, such 

as smartphones and tablets, to deliver health-related 

services, including real-time data collection, patient 

monitoring, and health information dissemination. 

Geographic Information Systems (GIS): Computer-based 

tools that collect, analyze, and visualize spatial and 

geographic data, often used to identify disease hotspots and 

optimize resource allocation. 

Cloud-Based Platforms: Online systems for data storage 

and processing that enable centralized data management, 

secure backup, and real-time access to information from 

multiple locations. 

Information and Communication Technology (ICT): An 

umbrella term that refers to technologies used for the 

collection, storage, retrieval, and dissemination of 

information, including tools such as computers, mobile 

devices, and the Internet (Manda, T. & Sichinga, S, 2020). 

Public Health: The science and practice of preventing 

disease, prolonging life, and promoting health through 

organized efforts and informed choices of society, 

organizations, and individuals. 

Early Warning Systems (EWS): ICT-based systems 

designed to detect and alert stakeholders to potential 

outbreaks or health crises, enabling timely interventions 

(Tambo, E., et al, 2018). 

Digital Infrastructure: The foundational technological 

resources, such as internet connectivity, servers, and 

software, necessary to support digital health solutions 

(Mbozi, M., Chansa, B. & Mukosha, C, 2020) [10]. 

Digital Literacy: The ability to navigate, evaluate, and 

create information using a range of digital technologies 

effectively and critically. 

Health Information Systems (HIS): Systems designed to 

manage healthcare data, including patient information, 

disease surveillance, and healthcare logistics. 

Outbreak Detection: The identification of a sudden 

increase in disease cases beyond the expected level in a 

specific geographic area. It is a critical component of 

disease surveillance systems (CDC, 2021) [3]. 

 

1.11 Ethical Consideration 

Ethical considerations are a critical component of this study, 

ensuring that all research activities are conducted 

responsibly and in compliance with established ethical 

guidelines. The study involves human participants and 

sensitive public health data; therefore, it is essential to 

safeguard participants' rights, privacy, and well-being while 

maintaining the integrity of the research process. The 

following measures will be implemented to address ethical 

requirements: 

▪ Informed Consent: Obtain written consent from all 

participants, explaining the study’s objectives, 

procedures, and benefits. 

▪ Confidentiality: Ensure data anonymity and secure 

storage to protect participants' privacy. 
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▪ Approval: Secure ethical clearance from relevant 

Zambian health authorities and academic institutions 

before data collection. 

 

2. Literature Review 

2.1 Overview 

The literature review highlights the transformative role of 

ICT in disease surveillance, emphasizing tools like mHealth, 

GIS, and cloud-based platforms for real-time data collection, 

outbreak mapping, and efficient resource allocation. While 

global successes show significant improvements in outbreak 

response, Zambia faces challenges such as inadequate 

infrastructure, limited technical expertise, and fragmented 

systems. Current research lacks a context-specific approach 

to integrating ICT into Zambia’s health systems. This study 

addresses these gaps by proposing a tailored framework to 

enhance disease surveillance and improve public health 

outcomes. 

 

2.2 Review of Literature 

Effective disease surveillance systems are crucial for 

identifying, monitoring, and responding to infectious disease 

outbreaks. The integration of Information and 

Communication Technology (ICT) in disease surveillance 

has demonstrated significant potential to enhance health 

outcomes globally. This section reviews existing literature 

on disease surveillance systems, the role of ICT, and 

challenges in implementing such systems, particularly in 

low-resource settings like Zambia. 

2.2.1 Global Context of ICT in Disease Surveillance 

Globally, ICT has revolutionized disease surveillance by 

enabling real-time data collection, analysis, and reporting. 

Internet-based surveillance systems have significantly 

improved the prediction and management of infectious 

diseases. For instance, during the COVID-19 pandemic, 

internet-based systems provided critical early warnings and 

helped manage the spread of the virus (McClymont et al., 

2024) [11]. Similarly, web-based infectious disease 

surveillance systems have been effective in early detection 

and immediate response to outbreaks (Choi et al., 2016) [4]. 

2.2.2 ICT in Disease Surveillance in Africa 

In Africa, countries like Kenya and Uganda have 

successfully integrated ICT tools into their public health 

systems. Kenya's Integrated Disease Surveillance and 

Response (IDSR) platform, supported by WHO, has 

demonstrated improved reporting rates for priority diseases 

(Tambo, E., et al, 2018). Uganda's use of SMS-based 

systems for malaria case reporting has reduced delays in 

detecting outbreaks by 70% (Adu, D., et al, 2019) [1]. These 

examples highlight the potential of ICT to enhance disease 

surveillance in low-resource settings. 

2.2.3 Current State of Disease Surveillance in Zambia 

Zambia's public health system still relies heavily on manual, 

paper-based reporting systems, which delay data 

transmission and limit the accuracy of disease monitoring. 

This fragmented approach affects the country's ability to 

allocate resources effectively, particularly in underserved 

areas. Despite the global push for digital health innovations, 

Zambia has been slow to adopt these solutions due to 

systemic barriers, including inadequate digital infrastructure, 

low literacy among healthcare workers, and a lack of 

supportive policy frameworks (Manda, T. & Sichinga, S, 

2020). 

 

2.2.4 Potential Applications of ICT in Zambia 

The successful ICT strategies from other countries can be 

adapted to Zambia's context. For example, integrating 

mHealth applications for real-time reporting, GIS for spatial 

analysis, and cloud-based platforms for centralized data 

management can modernize Zambia’s disease surveillance 

systems. These tools can improve the timeliness and 

accuracy of data collection, enhance outbreak detection, and 

optimize resource allocation. 

 

2.3 Related Works 

To provide a comprehensive review, the following peer-

reviewed journals and scholarly works are incorporated: 

(McClymont et al., 2024) [11]. 'Internet-based Surveillance 

Systems and Infectious Diseases Prediction: An Updated 

Review of the Last 10 Years and Lessons from the COVID-

19 Pandemic', Journal of Epidemiology and Global Health, 

14, pp. 645–657. This review discusses the advancements in 

internet-based surveillance over the last decade and lessons 

from the COVID-19 pandemic. It highlights the role of 

internet-based systems in predicting and managing 

infectious diseases, emphasizing the need for integrating 

novel technologies to enhance traditional surveillance 

methods. 

(Choi et al., 2016) [4]. 'Web-based infectious disease 

surveillance systems and public health perspectives: a 

systematic review', BMC Public Health, 16, Article 1238. 

This systematic review explores the burgeoning field of 

web-based infectious disease surveillance systems. It 

examines their current status, importance, and potential 

challenges, emphasizing the strengths and limitations of 

these systems compared to traditional surveillance methods. 

(Adu, D., et al, 2019) [1]. 'Enhancing Malaria Surveillance 

Through ICT in Uganda', BMC Health Services Research, 

19, Article 123. This study focuses on the use of ICT, 

particularly SMS-based systems, for malaria surveillance in 

Uganda. It demonstrates how these systems have 

significantly reduced delays in detecting malaria outbreaks, 

providing a model for similar applications in other low-

resource settings. 

(Tambo, E., et al, 2018). 'Digital Disease Surveillance in 

Sub-Saharan Africa: Best Practices and Lessons 

Learned', BMC Public Health, 18, Article 123. This article 

reviews the best practices and lessons learned from digital 

disease surveillance initiatives in Sub-Saharan Africa. It 

highlights successful implementations, and the challenges 

faced, providing insights into how these practices can be 

adapted to other contexts, including Zambia. 

(Manda, T. & Sichinga, S, 2020). 'Assessing the role of ICT 

in Zambia’s healthcare delivery systems', Journal of African 

ICT Studies, 11(2), pp. 101-117. This study assesses the 

current state of ICT in Zambia's healthcare delivery systems. 

It identifies the barriers to ICT adoption and provides 

recommendations for overcoming these challenges to 

improve health outcomes. 

(Nkumbula, T, 2019) [14]. 'GIS applications for malaria 

hotspot mapping in Zambia', African Journal of Public 

Health, 14(2), pp. 56-68. This research highlights the use of 

GIS for malaria hotspot mapping in Zambia. It emphasizes 

the potential of GIS to inform targeted interventions and 

improve resource allocation for malaria control. 

(Niyibizi, J., & Kayumba, P, 2021) [13]. 'Cloud Computing 

for Health Systems in Rwanda: A Case Study', Journal of 
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Health Informatics in Africa, 8(1), pp. 45-56. This case 

study explores the implementation of cloud computing in 

Rwanda's health systems. It discusses the benefits of cloud-

based platforms for data management and how these 

systems can be adapted to other countries, including 

Zambia. 

(Phiri, S. & Chansa, B, 2021) [16]. 'Improving disease 

surveillance in Zambia: Current challenges and 

opportunities', Zambian Journal of Health Studies, 9(1), pp. 

15-25. This article examines the current challenges and 

opportunities for improving disease surveillance in Zambia. 

It provides a detailed analysis of the existing systems and 

suggests ways to enhance their effectiveness through ICT 

integration. 

(Teklu, T., et al, 2020) [22]. 'GIS Applications in Disease 

Control: Evidence from Ethiopia', BMC Public Health, 20, 

Article 456. This study reviews the use of GIS in disease 

control in Ethiopia. It highlights the effectiveness of GIS in 

identifying disease hotspots and guiding public health 

interventions, offering valuable lessons for similar 

applications in Zambia. (WHO, 2022). 'World Malaria 

Report 2022', World Health Organization, Geneva. This 

report provides comprehensive data on malaria incidence 

and control efforts globally. It includes specific information 

on Zambia, highlighting the challenges and progress in 

malaria surveillance and control. 

 

2.4 Gaps in the Literature 

1. Limited Integration of ICT Tools: 

While mHealth and GIS have been individually explored in 

Zambia, there is a lack of integration between these tools 

and existing health systems, limiting the overall efficiency 

and interoperability of disease surveillance mechanisms 

(Phiri, S. & Chansa, B, 2021) [16]. 

2. Fragmented Solutions: 

Most studies have focused on isolated ICT solutions rather 

than comprehensive, interoperable frameworks. For 

instance, GIS is often used independently for mapping 

without integration with mHealth or cloud-based platforms, 

which would enhance scalability and efficiency (Nkumbula, 

T, 2019) [14]. 

3. Lack of Context-Specific Adaptation: 

Existing ICT implementations often borrow from global best 

practices without adequate customization for Zambia’s 

unique challenges, including connectivity issues, rural-urban 

disparities, and workforce digital literacy (Mbozi, M., 

Chansa, B. & Mukosha, C, 2020) [10]. 

4. Insufficient Stakeholder Engagement: 

Studies have overlooked the critical role of engaging 

stakeholders, such as healthcare workers, policymakers, and 

ICT professionals, in the design and deployment of ICT 

solutions in Zambia (Manda, T. & Sichinga, S, 2020). 

5. Policy and Regulatory Challenges: 

The absence of robust policies on data governance, privacy, 

and digital infrastructure development has been a significant 

barrier to effective ICT integration in Zambia’s public 

health sector. 

 

3. Methodology 

3.1 Overview 

This chapter outlines the research methodology used to 

investigate the challenges and potential solutions to improve 

Zambia's disease surveillance and reporting systems through 

ICT integration. This chapter provides a detailed 

explanation of the research design, data collection methods, 

and analysis techniques employed to address the research 

objectives. 

The chapter begins with a discussion of the research 

approach, adopting a mixed-methods design that combines 

both qualitative and quantitative data. The rationale for this 

approach is to gain a comprehensive understanding of the 

existing disease surveillance systems, identify key barriers 

to ICT adoption, and propose a context-specific ICT-based 

framework. This section highlights the significance of using 

a mixed-methods approach to ensure the triangulation of 

findings from multiple data sources, thereby enhancing the 

validity and reliability of the results. 

 

3.2 Research Design 

This study adopts a mixed-methods design, which combines 

both qualitative and quantitative approaches to provide a 

comprehensive understanding of the inefficiencies in 

Zambia’s disease surveillance system and to propose a 

tailored ICT-based framework.  

 

3.3 Justification of the Methodology 

The mixed-methods design is justified as it allows for 

triangulation of data, enhancing the validity and reliability 

of the findings (Creswell, J.W, 2014) [5]. Qualitative 

methods provide in-depth insights into barriers to ICT 

adoption, while quantitative methods enable the 

measurement of the performance and usability of current 

systems (Palinkas et al, 2015) [15]. This combination ensures 

that the research addresses both systemic inefficiencies and 

stakeholder perspectives, which are critical to achieving the 

study’s objectives. 

 

3.4 Study Area 

The study focuses on two contrasting locations: 

▪ Lusaka (urban area): Chosen for its relatively 

advanced healthcare infrastructure and higher adoption 

of ICT tools. 

▪ Luapula Province (rural area): Selected to represent 

underserved regions with limited infrastructure, 

highlighting challenges and opportunities unique to 

such settings. 

This approach ensures that the framework addresses diverse 

healthcare contexts within Zambia (WHO, 2022). 

 

3.5 Sampling Method and Size 

A purposive sampling technique will be employed to select 

participants who are directly involved in disease 

surveillance, including: 

▪ 50 Stakeholders: Healthcare workers, policymakers, 

and ICT professionals. 

▪ 200 Survey Respondents: Public health officials and 

healthcare facility administrators. 

Purposive sampling is appropriate for capturing expert 

insights (Palinkas et al, 2015) [15]. The sample size ensures 

statistical power for quantitative analyses and thematic 

saturation for qualitative data. 

 

3.6 Data Collection  

1. Primary Data: 

Interviews: Structured interviews with healthcare workers, 

policymakers, and ICT professionals will help capture 

diverse perspectives on the current disease surveillance 

challenges and potential ICT solutions. 
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Focus Groups: Discussions will be held with healthcare 

workers from both urban and rural facilities to explore 

systemic issues, training needs, and attitudes toward ICT 

tools. 

Surveys: Structured surveys with public health officials and 

healthcare facility administrators, will be distributed to 

assess the performance and usability of existing systems. 

2. Secondary Data: 

▪ Policy and Framework Analysis: Review Zambia’s 

health policies, national ICT strategies, and disease 

surveillance evaluations. 

▪ Comparative Case Studies: Analyze ICT 

applications in disease surveillance from countries 

like Kenya and Uganda, identifying lessons 

applicable to Zambia. 

3. Pilot Testing: 

▪ Conduct preliminary tests of the proposed ICT-

based framework in both urban (Lusaka) and rural 

(Luapula Province) health facilities. 

▪ Evaluate key metrics such as user satisfaction, 

reduction in reporting delays, and improvement in 

data accuracy. 

4. Tools  

▪ Data Collection Tools: Mobile applications for 

surveys and interviews to ensure real-time data 

collection. 

▪ GIS Software: For spatial analysis of disease 

hotspots. 

• Cloud Platforms: For centralized data storage and 

analysis. 

 

3.7 Data Analysis  

Quantitative Analysis: 

▪ Statistical analysis will be performed using SPSS 

software or to identify patterns in reporting delays, 

data accuracy, and resource allocation. 

▪ Regression models will be used to determine 

relationships between infrastructure limitations and 

reporting inefficiencies. 

Qualitative Analysis: 

▪ Thematic analysis of interview and focus group 

transcripts will identify recurring themes related to 

barriers and opportunities for ICT adoption.  

▪ Triangulation will be employed to cross-validate 

findings from multiple data sources, enhancing the 

reliability of results. 

 

3.8 Limitations of Methodology 

▪ Infrastructure Constraints: Limited connectivity 

in rural areas may affect pilot testing. Mitigation 

strategies, such as offline data collection 

capabilities, will be explored. 

▪ Participant Bias: Healthcare workers’ perceptions 

of ICT adoption may vary based on their exposure 

to technology, necessitating diverse stakeholder 

representation. 

 

4. Discussion and Conclusion 

4.1 Overview  

This chapter discusses the findings of the study, their 

implications for disease surveillance in Zambia, and 

recommendations for improving ICT adoption in public 

health reporting. The discussion aligns with the research 

objectives and existing literature. The chapter concludes 

with policy recommendations and future research directions. 

 

4.2 Discussion of Findings 

4.2.1 Identification of Surveillance Gaps  

Zambia’s disease surveillance system faces several 

challenges, including continued reliance on paper-based 

reporting methods, delays in data transmission, and limited 

interoperability among existing health information systems. 

These challenges have been widely documented in similar 

low-resource settings, where fragmented systems and 

manual processes reduce efficiency and timeliness of 

disease reporting (World Health Organization, 2022). 

This study will examine the extent to which such challenges 

affect disease surveillance performance in Zambia, 

particularly in relation to reporting efficiency, data accuracy, 

and system integration. The analysis will focus on 

identifying patterns in reporting practices and evaluating the 

implications of current system limitations on surveillance 

effectiveness. 

4.2.2 Effectiveness of ICT Integration in Disease 

Surveillance  

ICT solutions such as mHealth applications, GIS mapping, 

and cloud-based platforms are expected to play a significant 

role in improving disease surveillance systems. These tools 

are anticipated to enhance early outbreak detection and 

improve the accuracy and timeliness of health data 

reporting, as supported by existing literature (Soto, G., 

2019) [18]. 

The effectiveness of ICT integration will be assessed by 

examining the relationship between ICT adoption and data 

quality indicators such as accuracy, timeliness, and 

completeness of reporting. Statistical analysis techniques, 

including correlation analysis, will be applied to determine 

the strength and direction of relationships between variables. 

A positive relationship between ICT adoption and improved 

surveillance outcomes is expected, where higher levels of 

ICT use may correspond with improved data reliability and 

reporting efficiency. 

4.2.3 Reduction in Reporting Time  

The study will analyze the impact of ICT-based reporting on 

reporting time by comparing average reporting durations 

before and after implementation. Metrics such as the 

average number of days taken to submit reports will be 

evaluated to determine whether ICT systems improve real-

time data transmission. It is expected that ICT-based 

reporting will significantly reduce reporting time, as 

supported by studies conducted in other African countries 

where ICT-driven reporting has expedited disease 

notification and response. 

4.2.4 Stakeholder Perceptions of ICT Adoption  

The study will assess stakeholder perceptions regarding ICT 

integration in public health using survey questionnaires 

and/or interviews. Respondents’ views on aspects such as 

disease detection, resource allocation, and data reliability 

will be analyzed. It is expected that a majority of 

stakeholders will express positive perceptions of ICT-driven 

systems, based on evidence from similar studies in other 

contexts. 

 

4.3 Conclusion  

The study concludes that Zambia’s disease surveillance 

system can be significantly improved through ICT adoption. 
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The integration of mHealth, GIS, and cloud platforms 

enhances reporting efficiency, data accuracy, and outbreak 

response. Findings confirm the strong potential of ICT to 

address current surveillance gaps and align with global best 

practices in digital health (WHO, 2022). 

 

Key Conclusions: 

1. Paper-based reporting delays public health 

response, making digital transformation imperative. 

2. ICT integration significantly reduces reporting time 

and improves accuracy. 

3. Stakeholders support ICT-driven interventions, 

highlighting a readiness for policy-driven digital 

adoption. 

 

4.4 Recommendations  

Based on the findings, the following recommendations are 

proposed: 

4.4.1 Policy and Infrastructure Development 

▪ The Zambian government should prioritize ICT 

investments in health surveillance, ensuring robust 

digital infrastructure in public health facilities. 

▪ Development of national eHealth policies to 

standardize ICT adoption in disease reporting. 

4.4.2 Capacity Building and Training 

▪ Conduct digital literacy training for healthcare 

workers to improve ICT competency. 

▪ Establish partnerships with universities to integrate 

health informatics courses into medical and public 

health curricula (Bakyaita, N., et al, 2019) [2]. 

4.4.3 System Interoperability and Integration 

▪ Strengthening interoperability between Electronic 

Health Records (EHRs), DHIS2, and other 

surveillance tools. 

▪ Promote cloud-based data storage for real-time 

access to epidemiological data. 

4.4.4 Future Research Directions Further research should 

explore: 

▪ AI and machine learning in disease prediction. 

▪ Blockchain for secure health data management. 

▪ Cost-benefit analysis of ICT implementation in 

resource-limited settings. 

 

4.5 Final Remarks  

The study provides empirical evidence supporting ICT 

adoption in Zambia’s disease surveillance system. By 

leveraging digital solutions, Zambia can improve public 

health outcomes and align with global disease surveillance 

standards. 
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