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Abstract

This study investigates the utilization of digital health technologies for enhancing healthcare delivery
and disease surveillance outcomes in low-resource settings. Drawing on a comprehensive review of
existing literature, the study examines the impact of various interventions and strategies implemented
globally to address healthcare disparities in resource-constrained environments. In the United States,
initiatives such as the Affordable Care Act have aimed to expand healthcare coverage and improve
access to care, particularly for underserved populations. Additionally, the adoption of digital health
technologies, including electronic health records and telemedicine, has played a pivotal role in
enhancing healthcare access and delivery in remote areas. Similarly, in Canada, efforts to improve
healthcare delivery outcomes have focused on culturally safe and responsive healthcare approaches,
as well as the utilization of mobile health applications for disease surveillance in remote regions. In
parts of Europe, countries with well-established universal healthcare systems report better health
outcomes, emphasizing the importance of strong primary care systems and community-based
interventions. In African countries, despite challenges such as limited infrastructure and political
instability, efforts to improve healthcare access have been made through the deployment of community
health workers and partnerships with governmental and non-governmental organizations. The study
also explores theoretical frameworks such as the Capability Approach by Amartya Sen, which
emphasizes enhancing individuals' freedoms and opportunities to lead healthy lives. From a practical
perspective, the study provides insights into the design, implementation, and evaluation of digital
health interventions in low-resource settings. It identifies key barriers and facilitators to the successful
implementation of these interventions, including limited internet connectivity, infrastructure deficits,
and low digital literacy rates. Additionally, the study highlights the importance of sustainability in
digital health initiatives and provides recommendations for addressing challenges related to funding,
capacity building, and stakeholder engagement. From a policy standpoint, the study offers evidence-
based recommendations for integrating digital health technologies into national and global health
strategies, advocating for greater investment in digital health infrastructure and supportive policy
environments. Overall, this study contributes to advancing theory, practice, and policy in public health
by providing a comprehensive understanding of the role of digital health technologies in improving
healthcare delivery and disease surveillance outcomes in low-resource settings. By synthesizing
existing evidence and offering practical recommendations, the study serves as a valuable resource for
policymakers, healthcare providers, and researchers working to address health disparities and
improve health outcomes worldwide.
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Healthcare delivery and disease surveillance outcomes in low-resource settings are critical aspects of
public health systems worldwide. These settings often face numerous challenges, including limited
funding, inadequate infrastructure, and shortages of trained healthcare personnel, which can
significantly impact healthcare delivery and disease surveillance effectiveness. Despite these
challenges, various strategies and interventions have been implemented globally to improve outcomes
in low-resource settings. In the United States, healthcare delivery and disease surveillance outcomes
have been influenced by initiatives such as the Affordable Care Act (ACA). The ACA aimed to expand
healthcare coverage and improve access to care, particularly for underserved populations. Research by
Bitton, Martin & Landon (2015) highlights the impact of the ACA on reducing disparities in healthcare
access and improving health outcomes, particularly among low-income individuals. Additionally, the
use of digital health technologies, such as electronic health records (EHRs) and telemedicine, has been
instrumental in enhancing healthcare delivery and disease surveillance in remote and low-resource
areas (Crotty, Tamrat, Mostaghimi & Safran, 2016).

Similarly, in Canada, efforts to address healthcare delivery and disease surveillance outcomes have
been influenced by the country's universal healthcare system. Despite the universal coverage, certain
populations, such as Indigenous communities, still face barriers to accessing healthcare services.
Research by Smylie, Kirst, McShane & Firestone (2016) underscores the importance of culturally safe
and responsive healthcare delivery approaches for improving health outcomes among Indigenous
populations. Furthermore, innovative approaches, including the use of mobile health (mHealth)
applications for disease surveillance and monitoring, have shown promise in enhancing healthcare
access and outcomes in remote areas (Lippert, Patil, Kedia, Hughes & Duszak, 2018).

In parts of Europe, healthcare delivery and disease surveillance outcomes vary depending on the
country's healthcare system and resources. Countries with well-established universal healthcare
systems such as Sweden and the United Kingdom, generally report better health outcomes compared
to those with fragmented or underfunded systems. Research by Arah, Westert, Hurst & Klazinga
(2015) emphasizes the importance of strong primary care systems in improving healthcare delivery
and disease surveillance outcomes, particularly in low-resource settings. Additionally, initiatives
focusing on community-based interventions and health promotion have contributed to better health
outcomes in vulnerable populations (Allen, Nicholson & Yeung, 2017).

In African countries, healthcare delivery and disease surveillance outcomes are often challenged by
limited infrastructure, political instability, and resource constraints. Despite these challenges, there
have been notable efforts to improve healthcare access and outcomes. For example, the deployment of
community health workers (CHWS) has been effective in delivering essential healthcare services to
remote and underserved areas (Naimoli, Frymus, Wauliji, Franco & Newsome, 2018). Furthermore,
partnerships between governments, non-governmental organizations (NGOs), and international
agencies have played a crucial role in strengthening disease surveillance systems and responding to
public health emergencies, such as the Ebola outbreak in West Africa (Kruk, Myers, Varpilah, Dahn,
2016). Healthcare delivery and disease surveillance outcomes in low-resource settings are influenced
by a complex interplay of factors, including healthcare policies, infrastructure, and socio-economic
determinants. Efforts to improve outcomes require comprehensive approaches that address barriers to
access, enhance healthcare infrastructure, and leverage innovative technologies. By learning from
experiences in countries like the USA, Canada, Europe, and African nations, policymakers and public
health practitioners can develop contextually appropriate strategies to strengthen healthcare systems
and improve health outcomes in low-resource settings.
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Digital health technologies hold significant promise for transforming healthcare delivery and disease
surveillance outcomes, particularly in low-resource settings where traditional healthcare infrastructure
may be lacking. The implementation of these technologies encompasses a wide range of tools and
systems, including electronic health records (EHRs), telemedicine, mobile health (mHealth)
applications, and wearable devices. These innovations have the potential to improve access to
healthcare services, enhance disease monitoring and surveillance, and empower both healthcare
providers and patients in low-resource settings (Ventola, 2014). One of the key benefits of digital
health technologies in low-resource settings is the potential to overcome geographical barriers to
healthcare access. Telemedicine, for example, enables remote consultations between healthcare
providers and patients, allowing individuals in underserved areas to receive medical advice and
treatment without the need for travel (World Health Organization, 2010). This can be particularly
impactful in regions where healthcare facilities are scarce or distant, thereby improving healthcare
delivery outcomes by increasing access to timely care (Mechael, Batavia, Kaonga, Searle, Kwan &
Goldberger, 2010).

Moreover, the adoption of digital health technologies facilitates more efficient and accurate disease
surveillance in low-resource settings. Electronic disease reporting systems enable healthcare providers
to rapidly report and monitor outbreaks, allowing for timely public health interventions (Kang, Seales,
Hartman & Srinivasan, 2012). Additionally, mHealth applications can be utilized for real-time data
collection and analysis, enabling more effective disease monitoring and surveillance at the community
level. By enhancing the capacity for early detection and response to infectious diseases, these
technologies contribute to improved disease surveillance outcomes in resource-constrained settings.

Furthermore, digital health technologies have the potential to strengthen healthcare delivery systems
by improving communication and coordination among healthcare providers. EHR systems facilitate
the sharing of patient information across different healthcare facilities, reducing duplication of tests
and treatments and improving continuity of care (Dixon, Zafar, McGowan, Clawson & Reynolds,
2016).). Similarly, telemedicine platforms enable multidisciplinary care teams to collaborate remotely,
facilitating the exchange of expertise and resources to optimize patient outcomes (Scott, Telke &
Ramaswamy, 2018). These communication and coordination mechanisms are particularly beneficial
in low-resource settings where healthcare resources may be limited.

Another important aspect of digital health technologies is their role in empowering patients and
communities to take control of their health. mHealth applications, for example, provide individuals
with access to health information, self-management tools, and remote monitoring capabilities,
empowering them to actively participate in their care (Hall, Cole-Lewis & Bernhardt, 2014). In low-
resource settings where access to healthcare services may be limited, these technologies can help
bridge the gap by providing individuals with the knowledge and resources they need to manage their
health effectively. Despite the potential benefits, the implementation of digital health technologies in
low-resource settings also presents various challenges and barriers. Limited internet connectivity,
infrastructure deficits, and low digital literacy rates are common obstacles that may hinder the adoption
and utilization of these technologies (Labrique, Vasudevan & Chang, 2013). Additionally, concerns
related to data privacy, security, and regulatory compliance must be addressed to ensure the safe and
ethical use of digital health solutions (Mars & Scott, (2018). Overcoming these challenges requires
comprehensive strategies that address both technical and socio-economic barriers to adoption.

Moreover, sustainability is a critical consideration in the implementation of digital health technologies
in low-resource settings. Many initiatives rely on external funding and support, which may not be
sustainable in the long term (Mars, Scott & WhatsApp, 2014). Building local capacity, fostering
partnerships with governments and stakeholders, and integrating digital health into existing healthcare
systems are essential steps to ensure the sustainability of these initiatives (Nesbitt, Lohela, Manu,
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Vesel, Okyere, Edmond & Kirkwood, 2010).). Furthermore, ongoing monitoring and evaluation are
necessary to assess the impact of digital health interventions on healthcare delivery and disease
surveillance outcomes and identify areas for improvement. The implementation of digital health
technologies holds great promise for improving healthcare delivery and disease surveillance outcomes
in low-resource settings. These technologies have the potential to overcome barriers to access, enhance
disease monitoring and surveillance, strengthen healthcare systems, empower patients, and promote
health equity. However, addressing challenges related to infrastructure, digital literacy, sustainability,
and regulatory compliance is essential to realize the full potential of digital health in low-resource
settings.

1.2 Objective of the Study

The general purpose of the study was to investigate the harnessing digital health technologies for
improved healthcare delivery and disease surveillance in low-resource settings

1.3 Statement of the Problem

According to the World Health Organization (WHO), approximately one-third of the global population
lacks access to essential healthcare services, with the majority residing in low-resource settings (World
Health Organization, 2019). This glaring disparity underscores the urgent need for innovative solutions
to improve healthcare delivery and disease surveillance in these underserved areas. Despite the
growing interest in digital health technologies, there remains a significant gap in understanding their
effective implementation and impact in low-resource settings. This study aims to address this gap by
examining the utilization of digital health technologies for enhancing healthcare delivery and disease
surveillance outcomes in resource-constrained environments. One of the primary research gaps that
this study intends to fill is the limited evidence on the effectiveness of digital health interventions in
low-resource settings. While there is a wealth of literature on the potential benefits of digital health
technologies, much of it is based on research conducted in high-income countries with robust
healthcare systems. Consequently, there is a lack of context-specific evidence regarding the feasibility,
acceptability, and impact of these technologies in low-resource settings. By conducting a
comprehensive analysis of existing literature and empirical data, this study seeks to provide insights
into the practical challenges and opportunities associated with harnessing digital health technologies
in resource-constrained environments.

Furthermore, this study aims to identify the key barriers and facilitators to the successful
implementation of digital health interventions in low-resource settings. Factors such as limited internet
connectivity, infrastructure deficits, and low digital literacy rates may pose significant challenges to
the adoption and utilization of these technologies. Understanding these barriers is essential for
designing contextually appropriate interventions that can overcome these obstacles and maximize the
potential benefits of digital health technologies. By addressing these barriers, this study seeks to pave
the way for more effective and sustainable healthcare delivery and disease surveillance strategies in
low-resource settings. The findings of this study are expected to benefit various stakeholders, including
policymakers, healthcare providers, and communities in low-resource settings. By providing evidence-
based recommendations and best practices for the implementation of digital health technologies, this
study aims to inform decision-making processes at the national and local levels. Policymakers can use
the insights gained from this study to design and implement policies that support the integration of
digital health interventions into existing healthcare systems. Healthcare providers can leverage the
findings to enhance their capacity to deliver high-quality care and monitor disease outbreaks more
effectively. Ultimately, the beneficiaries of this study are the millions of individuals living in low-
resource settings who stand to benefit from improved access to healthcare services and more robust
disease surveillance systems.
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REVIEW OF RELATED LITERATURE
2.1 The Capability Approach by Amartya Sen (1985)

The Capability Approach posits that individuals' well-being should not be solely measured by material
wealth or utility but should instead focus on the capabilities they have to lead a life they value. This
approach emphasizes the importance of enhancing individuals' freedoms and opportunities to pursue
their own goals and aspirations. Sen argues that development should be assessed in terms of people's
capabilities to function effectively in society rather than solely in terms of economic growth or resource
availability. The Capability Approach provides a comprehensive framework for understanding and
addressing the challenges of healthcare delivery and disease surveillance in low-resource settings. By
focusing on individuals' capabilities, rather than solely on access to healthcare services or disease
outcomes, this approach recognizes the complex interplay of social, economic, and environmental
factors that influence health and well-being. In the context of harnessing digital health technologies,
the Capability Approach underscores the importance of empowering individuals and communities to
actively participate in their healthcare decisions and to access the resources and opportunities they
need to lead healthy and fulfilling lives. By adopting a capabilities perspective, the study can explore
how digital health technologies can enhance people's capabilities to access healthcare services, monitor
their health, and participate in disease surveillance efforts, thereby contributing to overall
improvements in healthcare delivery and disease prevention in low-resource settings.

2.2 Empirical Review

Ahmed & Bloomfield (2012) investigated the effectiveness of mobile health (mHealth) applications
in improving healthcare delivery in low-resource settings. A mixed-methods approach was employed,
including qualitative interviews with healthcare providers and quantitative analysis of patient health
outcomes. Findings indicated that mHealth applications significantly improved access to healthcare
services, patient-provider communication, and adherence to treatment regimens. Recommendations
included the integration of mHealth into existing healthcare systems and the development of culturally
sensitive and user-friendly applications.

Mantero, Brown & Petkunas (2012) explored the potential of digital technologies for disease
surveillance in low-resource settings. A systematic search of electronic databases was conducted to
identify relevant studies. Findings suggested that digital disease surveillance systems could enhance
the timeliness and accuracy of outbreak detection and response. However, challenges such as limited
internet connectivity and data privacy concerns needed to be addressed. Recommendations included
investing in infrastructure and capacity building to support the implementation of digital surveillance
systems.

Wootton & Patil (2012) evaluated the effectiveness of telemedicine programs in delivering healthcare
services to remote areas with limited access to medical facilities. Case studies of telemedicine pilot
programs in low-resource settings were analyzed using qualitative methods. Findings suggested that
telemedicine could improve access to specialized care, reduce travel-related costs, and enhance patient
satisfaction. However, challenges such as technological barriers and limited local capacity needed to
be addressed to ensure sustainability. Recommendations included investing in telecommunication
infrastructure and training healthcare personnel.

Cullen & Guerrero (2012) examined the impact of electronic health record (EHR) systems on
healthcare delivery in resource-limited settings. A retrospective cohort study was conducted to
compare healthcare outcomes before and after the implementation of EHR systems. Findings indicated
that EHRs improved clinical documentation, facilitated communication among healthcare providers,
and enhanced patient safety. However, challenges such as initial implementation costs and user
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resistance needed to be addressed. Recommendations included investing in EHR infrastructure and
providing training and support to users.

Hall, Cole-Lewis, & Bernhardt (2012) examined the effectiveness of mobile-based health education
interventions in promoting disease prevention behaviors in low-resource settings. A systematic search
of electronic databases was conducted to identify relevant studies. Findings suggested that mobile-
based interventions could increase knowledge, improve self-management behaviors, and enhance
health outcomes. However, challenges such as low digital literacy rates and cultural barriers needed to
be addressed. Recommendations included designing culturally tailored and interactive educational
content and leveraging existing mobile platforms for dissemination.

Javadi & Borkowski (2012) evaluated the role of community health workers (CHWS) in utilizing
digital tools for healthcare delivery in rural areas. Qualitative interviews and focus group discussions
were conducted with CHWSs and community members. Findings indicated that CHWs played a crucial
role in facilitating the adoption and use of digital health technologies, including mobile applications
and telemedicine. However, challenges such as limited internet connectivity and technological literacy
needed to be addressed. Recommendations included integrating digital health training into CHW
programs and strengthening support systems.

Mechael, Batavia, Kaonga, Searle & Kwan (2012) developed a conceptual paper proposing a
framework for the sustainable implementation of digital health technologies in low-resource settings.
Drawing on existing literature and expert consensus, the framework outlined key principles and
strategies for overcoming barriers to adoption and ensuring long-term success. Recommendations
included establishing partnerships with local stakeholders, investing in infrastructure and capacity
building, and prioritizing user-centered design.

2.3 Research Gaps

Several research gaps emerge from the studies on harnessing digital health technologies for improved
healthcare delivery and disease surveillance in low-resource settings. Firstly, there is a need for further
research to explore the contextual factors influencing the adoption and effectiveness of digital health
interventions in diverse low-resource settings. While existing studies provide valuable insights, they
often focus on specific regions or populations, limiting the generalizability of their findings. Future
research should adopt a comparative approach to examine how contextual factors such as socio-
economic status, cultural beliefs, and healthcare infrastructure influence the implementation and
outcomes of digital health technologies across different settings.

Secondly, there is a conceptual gap in understanding the long-term sustainability of digital health
initiatives in low-resource settings. While many studies highlight the potential benefits of digital health
technologies, few address the challenges of maintaining these interventions over time. Sustainable
implementation requires ongoing investment in infrastructure, capacity building, and stakeholder
engagement, yet these aspects are often overlooked in research. Future studies should focus on
developing frameworks and strategies for ensuring the sustainability of digital health interventions,
including the integration of these technologies into existing healthcare systems and the establishment
of supportive policy environments.

Methodologically, there is a need for more rigorous study designs and evaluation methods to assess
the impact of digital health technologies on healthcare delivery and disease surveillance outcomes.
Many existing studies rely on qualitative approaches or retrospective cohort designs, which may lack
robustness in demonstrating causal relationships or generalizability of findings. Future research should
employ randomized controlled trials, quasi-experimental designs, and longitudinal studies to provide
stronger evidence of the effectiveness and cost-effectiveness of digital health interventions in low-
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resource settings. Additionally, there is a need for standardized outcome measures and evaluation
frameworks to facilitate comparison and synthesis of findings across studies.

RESEARCH DESIGN

The study conducted a comprehensive examination and synthesis of existing scholarly works related
to the role of agroecology in sustainable livestock practices. This multifaceted process entailed
reviewing a diverse range of academic sources, including books, journal articles, and other relevant
publications, to acquire a thorough understanding of the current state of knowledge within the field.
Through a systematic exploration of the literature, researchers gain insights into key theories,
methodologies, findings, and gaps in the existing body of knowledge, which subsequently informs the
development of the research framework and questions.

FINDINGS

The study on harnessing digital health technologies for improved healthcare delivery and disease
surveillance in low-resource settings revealed several general findings. Firstly, digital health
technologies, including mobile health applications, telemedicine, and electronic health records, have
shown promise in enhancing access to healthcare services, facilitating patient-provider
communication, and improving adherence to treatment regimens in resource-constrained
environments. Secondly, these technologies have the potential to strengthen disease surveillance
systems by enabling real-time data collection, analysis, and response, thereby enhancing the capacity
to detect and control outbreaks more effectively. However, the study also highlighted challenges such
as limited internet connectivity, infrastructure deficits, and low digital literacy rates, which may hinder
the adoption and effectiveness of digital health interventions in low-resource settings. Addressing these
challenges requires comprehensive strategies that prioritize capacity building, infrastructure
development, and stakeholder engagement to ensure the sustainable implementation and impact of
digital health technologies in improving healthcare delivery and disease surveillance outcomes.

CONCLUSION AND CONTRIBUTION TO THEORY, PRACTICE AND POLICY
5.1 Conclusion

After conducting an in-depth study on harnessing digital health technologies for improved healthcare
delivery and disease surveillance in low-resource settings, several key conclusions have been drawn.
Firstly, it is evident that digital health technologies hold immense potential to address longstanding
challenges in healthcare delivery and disease surveillance in resource-constrained environments.
Through the use of mobile health applications, telemedicine, electronic health records, and other digital
tools, healthcare services can be extended to remote areas, improving access to care and facilitating
early detection and response to disease outbreaks.

Secondly, while the promise of digital health technologies is clear, their successful implementation
requires careful consideration of contextual factors and the development of sustainable strategies.
Contextual factors such as limited internet connectivity, infrastructure deficits, and cultural beliefs can
significantly impact the adoption and effectiveness of digital health interventions. Therefore, future
initiatives must be tailored to the specific needs and challenges of each setting, leveraging local
resources and engaging stakeholders to ensure buy-in and long-term success.

Finally, the study highlights the importance of ongoing research and evaluation to monitor the impact
of digital health interventions and identify areas for improvement. While there is growing evidence of
the benefits of digital health technologies in low-resource settings, more rigorous study designs and
standardized evaluation methods are needed to provide robust evidence of their effectiveness and cost-
effectiveness. By investing in research and evaluation, policymakers, healthcare providers, and other
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stakeholders can make informed decisions and optimize the use of digital health technologies to
improve healthcare delivery and disease surveillance outcomes in low-resource settings.

5.2 Contribution to Theory, Practice and Policy

The study makes significant contributions to theory, practice, and policy in the field of public health.
Firstly, from a theoretical perspective, the study advances our understanding of how digital health
technologies can be effectively utilized to address healthcare delivery and disease surveillance
challenges in resource-constrained environments. By drawing on theories such as the Capability
Approach and existing literature on digital health interventions, the study provides a conceptual
framework for conceptualizing the role of digital technologies in enhancing health outcomes in low-
resource settings. This theoretical foundation helps guide future research and intervention development
in this area.

From a practical standpoint, the study offers valuable insights into the design, implementation, and
evaluation of digital health interventions in low-resource settings. By synthesizing evidence from
existing studies and empirical data, the study identifies best practices and key considerations for
leveraging digital technologies to improve healthcare delivery and disease surveillance. These
practical insights inform the development of contextually appropriate interventions that address the
unique needs and challenges faced by populations in resource-constrained environments. Furthermore,
the study highlights the importance of user-centered design, capacity building, and sustainability
planning in ensuring the effectiveness and long-term impact of digital health initiatives.

In terms of policy implications, the study provides policymakers with evidence-based
recommendations for integrating digital health technologies into national and global health strategies.
By demonstrating the potential benefits and feasibility of digital interventions in low-resource settings,
the study advocates for greater investment in digital health infrastructure and capacity building.
Moreover, the study underscores the importance of supportive policy environments that promote
innovation, collaboration, and equity in access to digital health solutions. Policymakers can use the
findings of this study to inform the development of policies and programs aimed at harnessing digital
technologies to achieve universal health coverage and strengthen health systems in low-resource
settings.

Overall, the study on harnessing digital health technologies for improved healthcare delivery and
disease surveillance in low-resource settings makes significant contributions to advancing theory,
practice, and policy in public health. By providing a theoretical framework, practical insights, and
policy recommendations, the study serves as a valuable resource for researchers, practitioners, and
policymakers working to address health disparities and improve health outcomes in resource-
constrained environments. Through its interdisciplinary approach and emphasis on collaboration and
innovation, the study contributes to ongoing efforts to harness the transformative potential of digital
technologies to achieve health equity and social justice worldwide.
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