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Abstract: The World Health Organization (WHO) recognizes the importance of Integrated Health Systems (IHS) in translating health 
information and its determinants into tangible outcomes. However, effective implementation of an IHS has not been realized due to the 
lack of a structured Health Information System (HIS) for centralized data analytics and accessibility. This is further exacerbated in 
developing nations because of the complex interplay between limited resources, inadequate infrastructure, and high disease burden. 
Therefore, the perspectives presented provide an enhanced engine in the form of a structured HIS to propel the IHS, such that the 
health system is driven by efficient health data management and analytics. The transformational IHS presented considers resource 
limitations within the context of the factors influencing political, structural, and economic reforms. This provides an adaptive and 
progressive approach to address multifaceted health challenges in developing nations. Importantly, the IHS framework presented 
provides a health system paradigm shift that integrates health practices and their determinants within an artificially intelligent-enabled 
data-driven architecture to achieve structured and seamless universal health coverage.
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Introduction
Health systems are defined as activities that primarily promote, restore, and maintain health by considering indirect 
factors that advocate for improvement.1 These activities are classified as integrated health services that aim to manage the 
delivery of health services for the continuation of health promotion, disease prevention, diagnosis, treatment, disease 
management, rehabilitation, and palliative care services across all levels of care.2 However, achieving these goals is 
challenging because of the fragmentation of modern health systems.3 Therefore, the WHO has formulated a global 
strategy for the implementation of an integrated people-centered health system to promote Universal Health Coverage 
(UHC) such that all people have access to quality and affordable health services on demand.4 This strategy provides 
a high-level perspective that can only be achieved by developing a well-structured integrated health system (IHS) that 
meets the objectives of UHC.

Global attempts to implement an IHS have been unsuccessful, posing a threat to the global state o health.5,6 This is 
further exacerbated in developing nations owing to the inherent challenges that reduce health system efficacy. These 
challenges are caused by a lack of cohesion in digital data derived from health practices, an increase in communicable 
and non-communicable diseases, a high turnover rate of medical professionals, limitations in health and insurance 
policies that impede service provision, dispersed health information technology networks, inadequate quality manage
ment frameworks, and a limited ability to control population health hazards.7–13 Combined, these challenges inevitably 
contribute to an increase in health expenditure, which prevents accessibility to quality healthcare14 which is exacerbated 
in developing nations. Currently, health systems within developing nations are reactionary, as the system of practice is 
focused on the clinical manifestation of illness, resulting in root cause mismanagement, which stifles the growth and 
evolution of the health system.15 This polarized system of practice carries inherent hazards and substantial expenses, 
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owing to the absence of accurate medical remedies to avert unfavorable consequences stemming from trial-and-error 
practices. Therefore, there is a dire need for a paradigm shift in health systems in developing nations that prioritizes 
meticulous and anticipatory health outcomes in creating a robust system of practice to alleviate stress on the health 
system and ultimately advance patient health and well-being. To achieve this, a well-structured Health Information 
System (HIS) architecture is required for the implementation of a coherent IHS that integrates health practices within 
a socioeconomic context to achieve universal health coverage.

In pursuit of implementing a successful IHS in developing nations, predictive, preventative, personalized, and 
participatory medicine (PPPPM) emerges as an innovative concept that will prevent the prevalence of communicable 
and non-communicable diseases.16–18 This concept is the future of medicine and will provide the holy grail to unlocking 
true health and well-being and achieving UHC; however, it will not be realized within the current state, as it is reliant on 
the systematic collection, storage, and analysis of accurate health information of individuals throughout their existence. 
Thus, the success of PPPPM is dependent on an effective IHS that can adapt and evolve to the changing world by 
systematically providing an advanced matrix, which provides humans with accurate preventative and curative solutions 
within a multi-layered robust digital architecture built in a setting for human activity. Therefore, building the IHS 
premised on PPPPM is a holistic approach to achieve total health and well-being in developing nations that would enable 
the prediction of the disease before onset and the implementation of specific preventative measures and personalized 
curative methods. To achieve this, there must be a focus on specific outcomes centered on population screening, early 
prevention, risk identification, stratification for effective treatment, prevention of adverse drug interactions, advanced 
spatial molecular biology solution markers for enhanced disease modeling, and patient profiling within 
a socioeconomically viable model. Thus, the perspectives presented in this review critically assess the practical 
application of PPPPM within a HIS model for the implementation of an IHS designed to address the complex health 
challenges faced by developing nations.

The Current State
Current progress towards implementing an IHS is slow, and attempts to achieve integrative medicine by combining self- 
care, traditional complementary medicine with conventional medical practices in Africa and Latin America have not been 
successful.19,20 This is attributed to the granular approach, as the challenge of implementing an IHS is not merely the 
theoretical integration of health practices but also the notable disparity between technological applications, health 
practices, and socioeconomic factors. Therefore, a visible lack of cohesion results in an inefficient method for translating 
knowledge derived from health-based systems into health outcomes that can be easily managed by healthcare practi
tioners and patients. It is imperative to realize that, within the context of developing nations, disparities in the 
implementation of an IHS are exacerbated due to the lack of healthcare funding, shortage of professionals, rapid 
population growth, insufficient diagnostic capacity, political instability, insecurity, and technological limitations.9,10,21 

Thus, in developing nations, there is a critical requirement for a practical IHS that seamlessly translates and integrates 
valid scientific information into a well-structured HIS. This integration is essential to surmount the barriers prevalent 
within the contextual influence of the environment and establish widely accepted health practices.

The PPPPM concept has been universally accepted as a promising approach towards generating and applying precise 
data to improve health outcomes.16 However, the potential of this approach has not been realized due to the large 
volumes of heterologous data contained within silos, which is further compromised by the limitations of current health 
systems. To overcome this barrier, PPPPM must be incorporated into a well-structured IHS to improve health equity, 
patient satisfaction, and overall well-being. This can be achieved by developing a unified IHS with a cohesive HIS 
strategy towards the classification and management of health data within the PPPPM concept to produce practical 
predictive models that are intelligible to non-computationally trained clinicians.

Developing an Integrated Health System
Health data remains imperative for evidence-based decision-making and proactive monitoring within all levels of the 
health system;1 therefore, the WHO recognizes the HIS as a data-centric means to provide valid, translatable, and 
comparative data for use.2,4 The most commonly used HIS is the open-source District Health Information Management 
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System (DHIS) software program, which is retrofitted into existing structures within many developing nations to collect 
and transmit information to support clinical decision-making.22 However, the implementation of DHIS and other similar 
tools does not offer a robust and effective method for disseminating health information for translation into successful 
health outcomes.23 This is because of its non-systemic architecture, which can accommodate only limited health-related 
information with insufficient data centralization.24,25 Therefore, a retrofitted approach to HIS implementation cannot 
determine the analytical potential of the collected health data. This undermines the overall performance of health 
systems, data producers, and patients in developing countries.

The design and implementation of an IHS within developing nations requires careful consideration, such that the 
architecture can be built within existing structures to achieve total integration. This strategy must not only focus on the 
technical elements of the HIS but also on a scale that incorporates all the determinants of the entire system for the efficient 
translation of data into sustainable health outcomes. To achieve this, a cohesive framework is required to disseminate valid 
scientific evidence that supports physiological and pathophysiological parameters across a well-structured spatial and 
temporal model. Moreover, the integration of multifaceted PPPPM-driven analytics of diagnostic, physiological, anthropo
metric, family history, and lifestyle data within a structured HIS will meet the needs of developing nations and enable the 
successful implementation of a unified IHS.

The proposed framework (Figure 1) offers a practical and holistic approach for achieving an IHS by 
amalgamating conventional medicine, complementary therapies, and preventive strategies within a cohesive data 
structure that considers the physical, mental, emotional, and social dimensions of well-being. This approach does 
not seek to merely borrow from existing paradigms but rather aims to advance existing health structures in 
developing countries by providing a unique perspective towards the implementation of a unified IHS. To achieve 
this, we map out the framework of an advanced HIS that forms the central data bus, which controls and enables 
the integration and translation of quality health information into health solutions for successful IHS 
implementation.

Paving the Way for an IHS in Developing Nations: Health Information System Integration
Diagnostics is often referred to as the detection and classification of health data for human interpretation to provide 
definitive information on a patient’s state of health.26 Thus, ensuring the translation of quality data outputs into health 
outcomes is a critical component of the IHS. Currently, diagnostic and health-related data outputs are not effectively 
used because of the lack of a structured HIS. This prevents intrinsic discrimination of the accuracy of factors that 
influence the translation of discrimination across the IHS, thereby providing only an endpoint for diagnosis, which 
negatively impacts the decisions required to improve overall health and well-being.27 In developing nations, this is 
further exacerbated to the extent that diagnostic tools are inaccessible to the majority of the population because of the 
inability to independently measure decision factors for the assessment of the benefits and economics of the diagnostic 
tool.28–30 This hurdle prevents the effective implementation of diagnostic tools, making them more costly in devel
oping nations, as there is no effective system that allows for efficient transfer, adaptation, automation, and integration 
into the health system.

Therefore, the HIS framework presented (Figure 1B) provides an advanced diagnostic management solution for 
developing nations such that there is systematic health management with high accuracy, reduced costs, and minimal 
human expertise. This framework was progressively modeled towards achieving PPPPM with total cohesion and 
accuracy for the implementation of an effective IHS. In brief, there are three levels within the HIS presented 
(Figure 1B): (1) Primary level, centered on the collection of accurate and specific health data. (2) Secondary level: 
Sorting and understanding data using advanced computational tools and algorithms to create spatial and temporal models. 
(3) Tertiary level: Making informed health decisions based on modeled data towards enhanced and equitable health. The 
advanced HIS framework presented will be further expanded in this discourse as systematic models within their stratified 
levels for the implementation of an IHS in developing nations.
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[B]

[A]

Figure 1 Framework for an Integrated Health System: (A) a cohesive structure of all components and determinants of a successful IHS powered by (B) the HIS model 
aimed at achieving Predictive, Preventative, Personalized, and Participatory medicine (PPPPM). The presented HIS model is stratified within levels of progressive automation 
which comprise the collection of health data (Primary level), sorting and understanding the data (Secondary level), and translating the data (Tertiary level).
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Primary Level
The major hurdle for developing nations is the lack of appropriate data management structures within an already non- 
cohesive health system.19,23 This is mainly due to the inability to implement appropriate diagnostic tools, considering 
technological, epidemiological, logistical, and regulatory challenges.19–25 These challenges directly prevent the imple
mentation of an IHS as additional resources are required to overcome these barriers, even before health outcomes within 
the existing system are realized. This can first be systematically resolved through trans- and inter-governmental policies 
and agreements that aim to form collaborations to develop diagnostic capacity by removing restraints across borders to 
effectively reduce costs, gain access to funding mechanisms, and allow intellectual property to be fluid within an agile 
framework. Within this framework, there must be consideration given to forming a strategy for advancing diagnostic 
research and development in developing nations, such that there is autonomy in solving specific epidemiological 
challenges. Practicing scientists and professionals in diagnostics must be supported by accelerated programs in partner
ship with academia and the industry to develop efficient and cost-effective diagnostic tools for rapid implementation. 
Within this context, the presented model at the primary level (Figure 2) illustrates the unified data-management frame
work implemented to ensure that health outcomes are met in developing nations within a cost-conserving structure.

Because health practice data within developing nations are disconnected and stored in silos, their quality and 
translational potential within the existing health system is reduced. Thus, having the most technologically advanced 
diagnostic tools available in developing nations is irrelevant, as the mismanagement of information from these tools 
intensifies the demand for resources within an already struggling health system, contributing to its failure and lack of 
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Figure 2 Primary level HIS Model for the unified collection and storage of health data: The model illustrates the systematic flow of data between (A) self-care, conventional 
and complementary medical practices, and (B) the data model which systematically incorporates the directed diagnostic approach towards Predictive, Preventative, 
Personalized, and Participatory medicine (PPPPM) such that all the data collected is stored within a regulated unified system for advanced processing.
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confidence in technology. Therefore, the proposed model provides a data structure for the collection of health practice 
data for advanced analytics and integration into the health system (Figure 2A) such that PPPPM can be systematically 
incorporated (Figure 2B). The integration of PPPPM data (Figure 2B) forms an integral component of selecting the most 
adaptable diagnostic strategy for developing nations within the SMART (Specific, Measurable, Reasonable, and Timely) 
concept. This will provide a data model for stratification and digitization, with subsequent digitalization of diagnostics 
for the rapid integration of PPPPM, which has been difficult to realize in many nations.31

Importantly, the primary-level model provides a critical omni-unit system topography for an interconnected database, 
such that health system information can be processed efficiently. Currently, no universal multiscale data management 
system exists to achieve the power of scale to potentiate the health diagnostic applications of systems biology in practice 
for predictive, preventive, personalized, and participatory health applications.31,32 Therefore, the proposed model 
provides the architectural flow of data for control, storage location, and transmission such that the information can be 
stored and processed using advanced artificial intelligence (AI) and machine learning (ML) data analytics. Moreover, this 
model has an integrated component that addresses political, economic, social, technological, legal and environmental 
(PESTLE) inclusion33 by embedding instructions from universal regulations and policies into a unified data-management 
architecture.

Secondary Level
Structured data processing is fundamental for the effective implementation of artificial intelligence applications in any 
system.34 This enables decision process automation by understanding the reason behind a decision to help the system 
better understand the decision process.35 This data-processing principle within developing nations has not yet been 
effectively incorporated into the HIS because of the granularity of data collection and storage across an unstructured 
architecture.

The data processing approach presented (Figure 3), thus, forms the secondary layer of the advanced HIS, which 
produces diagnostic, predictive, descriptive, and decision models using machine learning, deep learning, and natural 
language processing. This model provides a system physiological approach to the collection and organization of health 
data from data collection points at the primary level (Figure 2) within spatial and temporal scales (Figure 3A). This 
allows the logical ordering of biological data for advanced analytical processing within a pre-programmed data- 
processing unit (DPU, Figure 3D). The systematic ordering of the biological data will enable the DPU to apply machine 
learning algorithms to health (Figure 3B) such that the data can be presented within the context of the PPPPM concept 
using discovery, reporting, optimization, predictive, and statistical analytics (Figure 3C). This will allow the interpreta
tion and agile integration of health data within an IHS in real time, providing healthcare professionals and patients with 
the information they need to make calculated decisions towards PPPPM.

Importantly, the modeled data from the secondary-level HIS directly interfaces with a tertiary-level artificial 
intelligence architecture to provide advanced health solutions for developing nations. This approach enables the 
implementation of a robust IHS by reducing resource requirements due to automation, which will in turn lower health 
expenditure while driving precise health outcomes.

Tertiary Level
Translating health data into clinical utility is a hurdle in healthcare settings because of the poorly structured systems.36 

Artificial intelligence in health has emerged as a translation tool; however, its route to implementation is limited because 
it is currently being applied from a narrow perspective, which creates biases that affect marginalized groups.37 Moreover, 
this is compounded by dataset shifts caused by changes in technology, population, and behavior.38–40 Thus, the presented 
IHS approach enables the translation of data into accurate clinical outcomes based on the primary and secondary HIS 
levels towards a truly PPPPM-propelled IHS. This system overcomes the hurdles in data availability, biased-based 
models, unbiased preprocessing based on a system’s physiological model, data sharing, and ease of usability by 
interfacing data analytics with advanced health AI systems.

The structures presented in Levels 1 and 2 form a progressive foundation towards total health systems, which can be 
efficiently used to create artificial intelligence in healthcare. The tertiary level for propelling the integrated health system is 
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presented in Figure 4, which provides a systematic blueprint for the AI system design within the phases of global technological 
progression. It must be noted that global nations are currently within the narrow and general artificial intelligence phase, which 
includes developing nations in which access to hardware, software, and Internet connectivity has revolutionized civilization 
through cost-efficient integrated mobile devices.41–43 The narrow artificial intelligence model (Figure 4A) integrates AI 
through machine learning interfaces that apply intelligent thinking algorithms to health data channeled from the DPU and 
human-interactive data from fuzzy logic models. This will enable the AI processor to create knowledge-based systems that 
streamline health decision-making, automation of routine and administrative functions, diagnosis, and clinical management 
strategies across the population spatial scale. This will lead to the creation of user interfaces that form networks for the transfer 
of knowledge into strategic systems (individuals, healthcare professionals, hospitals, clinics, homes, and self-care) designed to 
provide advanced integrated health analytics for the human-supervised implementation of PPPPM. In developing nations, this 
AI model is the most practical, as existing infrastructure and electronic ecosystems can be used with minimal resources. It also 
allows for progressive growth and expansion towards advancing AI technologies.

General artificial and super-AI are emerging technologies that do not exist at their full potential.44 Importantly, within the 
health setting, these technologies will not be realized and applied effectively without an integrative health system that is 
adaptive to technological advancements. The general and advanced AI model presented (Figure 4B and C), therefore, provides 
a progressive framework for the formation of human-like AI processors that can conduct self- and deep learning within all 
levels of the system, such that subjective experience, cognition, and anticipation are developed for autonomous interface-led 
PPPPM applications (Figure 4D). The development of an artificial brain capable of greater human computing power within 
ethically robust fuzzy-logic mechanisms (Figure 4C) will revolutionize healthcare by enabling a humanoid health workforce 

Figure 3 Secondary level HIS Model for structured health data analytics: This model illustrates the systematic analytical processing of the stored health data by (A) data 
sorting across spatial and temporal dimensions, (B) machine learning using statistical algorithms, (C) advanced analytics of the processed information based on the Predictive, 
Preventative, Personalized, and Participatory medicine (PPPPM) concept within (D) a central data processing unit (DPU) for translation.
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built for precision and performance. Within developing nations, this reality may not be realized now; however, the systematic 
application of the system presented will accelerate civilization towards the final goal of a self-propelled PPPPM towards UHC.

Bringing It Together
The proposed IHS is functionalized through the transversal application of the proposed HIS model, which provides 
a structural framework for the collection, storage, analysis, and translation of health data within a technologically 
progressive framework for the developing environment. Moreover, the PPPPM concept is an integral component of 
the HIS, which forms the primary driver of the transformation towards precision medicine and prevention of 
illness. The presented IHS aims to offer a holistic approach to achieving total health by accommodating personal 
and population-driven data that considers mental, emotional, and social dimensions through a universally accepted 
IHS that unifies outcomes across global PESTLE disparities via a structured HIS.

Importantly, although developing nations do not have a well-established healthcare infrastructure and advanced 
medical technologies, they have adapted traditional and conventional health practices across a culturally diverse 
population. These practices aim to cohesively promote early interventions and appropriate self-care practices, which 
resonate with the PPPPM concept, and thus potentiate the implementation of the proposed IHS towards more resilient, 
holistic, and sustainable health outcomes.

Figure 4 Tertiary level HIS Model for structured translation of health data: This model illustrates the use of Artificial Intelligence (AI) and machine learning (ML) to translate 
the data into practical health outcomes within the (A) narrow AI, (B) general AI and (C) Super AI framework towards achieving (D) an IHS based on the Predictive, 
Preventative, Personalized, and Participatory medicine (PPPPM) concept.
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Implications
Global health expenditure is exponentially increasing annually due to the reactive nature of the current health system. This 
warrants the need for transformation of the health system to reduce costs and drive operational efficiency whilst assuring 
quality. This can only be achieved through the systematic integration of information technology within the health ecosystem to 
streamline processes, provide real-time solutions, efficient communication, and translation of information into health out
comes. The cost-to-benefit value of information technology has been realized across the globe within various industries; 
however, its impact has not been fully realized within the health sector due to the complexity of the human body and evolving 
lifestyle needs. This conundrum is exacerbated within developing nations due to the limited resources available, therefore, the 
presented IHS framework is an all-encompassing strategy, which enables self-propelled health and well-being towards 
preventing and curing disease within a proactive digital ecosystem. This will, in turn, alleviate the burden on the healthcare 
system, lower health expenditure, and prevent wastage of resources. Importantly, the agility of the presented IHS framework 
allows for controlled stratification across diverse nations that will enable scalability within a dynamic network, thereby 
enabling UHC and translation of data into meaningful health outcomes.

The strategic implementation of the presented IHS will transform global health outcomes towards building nations 
that are healthy and productive. To achieve this, leaders across the globe will have to prioritize the health and well-being 
of the people in the absence of commercial or capitalistic bias. This can only be achieved through a revolutionist 
leadership mindset shift towards the pooling of resources at government level across nations through multi-national 
agreements and policy reformation strategies. This will accelerate inter-nation knowledge sharing within the structured 
IHS framework, leading to a stratified value-based health system that is functional within developing nations. The role of 
government in developing nations is paramount in ensuring that the implementation of an efficient IHS is led by 
transformative acts, policies, regulations, and procedures that control health priorities of the people and not that of 
commercial interests within a universal perspective. The legislature of developing nations must protect the people based 
on the following values and principles within the perspective of the IHS framework presented (Figures 1–4):

1. Needs of the nation – Developing nations have dynamic needs within a stratified ecosystem as presented in the 
framework. Although the challenges encountered across nations differ, they are mainly attributed to high 
unemployment rates, poverty, and corruption within unseen layers that do not consider the true voice of the 
nation. Thus, the presented IHS framework allows for the integration of accurate information pertaining to the 
dynamic individualized needs of the people. This allows for dynamic solutions that not only consider health 
outcomes but also PESTLE implications, which enable efficient real-time solutions that can be implemented and 
audited in real-time.

2. Economic status of the nation – The disparities in wealth distribution within developing nations are large due to 
inefficient PESTLE reform. This disadvantages the population at large and prevents access to affordable, quality 
healthcare. Even though the economic disparity is multifactorial within developing nations, strategies currently in 
place seek to alleviate poverty but have isolated health. This is a narrow approach as health remains the bedrock 
of a productive nation and thus cannot be ignored. Therefore, the presented IHS framework allows for the true 
analytical evaluation of the dynamic economic needs population within the PESLE ecosystem, such that there can 
be a redistribution and balancing of resources to focused areas of need. Importantly, it allows for balanced pooling 
of health insurance funds based on the affordability of households within the context of their evolving socio- 
economic statuses.

3. Professional Education – Education is pivotal to ensure the sustainability of health in developing nations. Current 
curriculum reforms do not consider the need for health transformation and thus are not built for the future, 
therefore, there is a dire need for the integration of augmented science and technological applications within 
simulated and actual professional environments as a learning and professional development tool. The presented 
IHS framework allows for the integration of virtual training by allowing students, interns, and professionals the 
ability to work with real-time data from the IHS within the classroom and remotely. This will accelerate learning 
and professional development to deal with current and emerging health challenges. The didactic feedback from 
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educational use will inform the education sector of the gaps for curriculum revisions. Importantly, this process 
will allow for the emergence of the clinicians of the future who are responsible for precise health and well-being 
remotely across nations.

4. Quality Assurance – Apart from having universally aligned acts and policies within developing nations, they must 
be systematically applied towards the development of a well-regulated processes for total quality management. 
Current systems lack rigorous quality assurance measures and thus result in loss of validity and integrity of the 
information. The presented IHS framework therefore, has been designed in line with the ISO 9001 and 7101 
quality management systems guidelines such that universal regulations can be easily adopted by developing 
nations. This is enabled by the structured multilayered system design, which can process data within a well- 
regulated AI environment for ease of management and stratification. This will create confidence in the system and 
enable the effective translation of solutions.

5. Active monitoring and control – The role of regulatory bodies in developing nations have the complex task of 
ensuring conformance to government and international regulations within a fast-evolving local and international 
environment. Thus, the presented IHS depicts the uni- and bi-directional channels for controlled audit process 
automation, traceability and accountability such that corrective and preventative actions can be enforced in real- 
time. This prevents waste of resources and fast-tracks access to affordable, quality health solutions.

6. Enhanced Manufacturing capacity – Developing nations comprise dynamic population groups with unique 
physiological and pathophysiological needs. Thus, retrofitting existing solutions available globally would not 
offer long-term sustainability for personalized and precise health solutions. The presented IHS allows for the 
reliable collation of health information across a stratified model, which, when integrated into medical device 
design, can potentiate its application by providing solutions to specific systems' physiological population 
dynamics. This will accelerate and empower nationals within developing nations to make informed decisions in 
the design and scaling of medical devices and services towards increasing local manufacturing capacity.

7. Integration of ethics – Developing nations are faced with the complexities of uncontrolled globalization and 
commercialization, which in many instances result in poor decision-making and corruption due to the lack of 
governance. The IHS framework presented allows for the systematic integration of ethics into its processes 
through coherent governance structures that allow for accountability throughout the system. Importantly, universal 
ethics centralized within the processing engine ensures that the human element remains intact within AI-enabled 
application of IHS.

8. Legal and law enforcement – Developing nations are faced with a growing number of malpractice lawsuits and 
other related legal challenges, which result in wasteful expenditure. The IHS framework presented allows for total 
accountability and quality assurance, which will be proactively used to predict possible implications of mal
practice, allow for early intervention management, health insurance agencies, professional indemnity agencies. 
Legal professionals and law enforcement to analyze records for accurate mitigation strategies.

9. Community engagement – Current health systems within developing nations have excluded active engagement of 
the people who are receiving health services. This has resulted in a disconnect between the needs of the people 
and the progression of the health system towards total health and well-being. Thus, within the digital IHS 
architecture presented, there are integrations for community feedback, which can be resolved in real-time with 
full accountability and traceability. Moreover, it allows for continual proactive stratified impact and needs 
assessment to enable the management of individual and population-specific expectations. Importantly, it allows 
for the extension of translating system-generated solutions through user-friendly interfaces, which enhance self- 
propelled participatory medicine.

10. Unified Health Insurance – Health insurance remains as means for the population at large to gain access to quality 
healthcare and is central to achieving health outcomes in developing nations. Therefore, the IHS presented is 
premised on the PPPPM model as discussed above to ensure access to affordable and efficient health solutions. 
Inherently, the successful implantation of the presented model will (1) allow for the active management of funds 
and distribution of premiums within a fair and stratified eco-system based on reliable data analytics and (2) enable 
inter-nation health insurance modeling to widen access to quality, affordable health for all.
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Concluding Remarks
The transformation of health towards total health and well-being in developing nations is dependent on a practical IHS 
that not only can adapt to global technological advancements but also to the complex political, economic, social, legal, 
and environmental landscape. Therefore, the presented IHS framework integrates the PPPPM concept for the first time 
within a stratified and cohesive HIS architecture. The systematic design of the presented system allows for the 
progressive processing of individualized and stratified health information within a matrix built for agile real-time 
translation of data into solutions for total health and well-being. Moreover, the presented perspective provides a novel 
framework to promote transversal research and development collaborations across continents towards the implementation 
of the presented IHS framework. The framework provides levels within progressive dimensions, which not only allow for 
efficient data processing but also the integration of core human values, rights, and principles. The integration of AI into 
the developed IHS framework provides developing nations with advanced health support and analytics within a resource- 
limited environment, which will transform healthcare, while considering political, structural, and economic reforms, 
thereby enabling UHC. Importantly, the framework does not promote commercialization of healthcare for capital gain 
and privatization of health, but rather a solution built for the people based on their specific needs to achieve total health 
and well-being. It is from this viewpoint that healthcare leaders and professionals shift their mindset towards prioritizing 
the needs of the people within their specific environments to allow for accessible and equitable health in developing 
nations. Current work within our research group aims to strategically partner and integrate within the changing ecosystem 
to potentiate health outcomes and drive affordable and equitable health. This will enable the use of the principles and 
values above as a compass for navigating the current health landscape in the implementation of the IHS framework 
presented towards achievingUHC.
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