
Frontiers in Artificial Intelligence 01 frontiersin.org

Global reform population health 
management as stewarded by 
Higher Expert Medical Science 
Safety (HEMSS)
James Andrew Henry *
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As described in a Memorandum of Understanding (MoU) on AI infrastructure, 
global human phenotype ontology (HPO) is a priority for the US and the UK. The 
UK NHS Act of 1946 and the Medicare and Medicaid Act of 1965 classify using 
genomics as primary care, supporting international HPO aims for Population 
Health Management (PHM). The Higher Expert Medical Science Safety (HEMSS) 
proposes the NHS England, Genomics, and Biobank agile group developers. The 
HEMSS strategy executes the PHM of the HPO through digital records, pilot citizen 
predictor pre-eXams, and precise eXam intercept classifications, continuously 
improving public safety. PHM reform includes biobank opportunities for Value-
Based Care (VBC) stratifying genomic and socio-environmental factors that risk 
HPO in disease segmentation. The author evaluated a standard approach to PHM 
for HPO with mature and advanced interoperable standards. A reform toolkit aligns 
adversarial, neural, and transformer models for Generative AI by utilizing multimodal 
data nuanced for fairness in Quantum Intelligence. The recommendations include 
HEMSS steps from well-being evaluations to the PHM strategy for HPO in the UK-
US. Concepts involve piloting the scaling up of neighborhood clinics and federal 
centers through reform classification. Plans for citizen privacy facilitate data use 
with access to reference biobanks, ensuring DNA democratization and national 
cybersecurity. The UK NHSE corporate governance and US federal authorities 
monitor and reform the Integrated Care Board assessments and the Centers for 
Medicare and Medicaid Services surveys using agile methods. The UK-US MoU 
for AI safety is an international ideal for PHM, creating a safe space for HPO 
adherence to predictive and interceptive adoption for health and socioeconomic 
growth. HEMSS Agile Group Development impacts ethical and societal primary 
care debates. HEMSS discussions on global public health inclusiveness and national 
engagement aim to govern the classification phases for adherence. Therefore, 
debates on UK-US accreditation or regulation on the future of Artificial General 
Intelligence follow. The author concludes in support of the Population Health 
Management Expert Medical Science Safety Agile Group Development Program. 
The UK and US governments would benefit from this proposition, and international 
goals for well-being and socioeconomic growth would also be supported.
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1 Introduction

The UK’s NHS Act of 1946 and the US Medicare and Medicaid 
Act of 1965 laid the foundations for Population Health 
Management (PHM), shaping reforms for Human Phenotype 
Ontology (Legisltaion.Gov.UK, 1946; National Archives, 2022). 
The Department for Science, Innovation, and Technology (DSIT) 
and the National Science and Technology Council (NSCT) aim to 
structure knowledge in a Memorandum of Understanding (MoU) 
on AI for a PHM ecosystem by 2030 (UK.GOV, 2024; Department 
of Science, Innovation and Technology, 2023; National Science 
and Technology Council, 2022). Achieving the HPO ecosystem 
based on genomic and social factors would realize the UN’s 
Sustainable Development Goal 3 for Good Health and Well-being 
and Goal 8 for Economic Growth (United Nations, 2023; 
U. Environment, 2021).

Figure  1 depicts the Genomic Medical Service (GMS) 
overview of the HPO reform with the UK-US AI Security/Safety 
Institute pre-deployment tests for biological modelling (NIST, 
2024). The figure illustrates that adoption would be accelerated by 
a Higher Expert Medical Science Safety (HEMSS) task force. NHS 
England (NHSE) PHM aims to integrate advanced AI with data 
alliances for comprehensive, equitable, and safe HPO points of 
need (NHS England, 2021b; UK Health Data Research Alliance, 
2024; Institute of Biomedical Sciences, 2023). US Federal Care 
would sustain a PHM ecosystem powered by HPO, under HEMSS 
oversight that stratifies risk and segments disease for Agile Group 
Developers to classify value-based predictors and intercepts as 
fit-for-purpose (Crane et  al., 2022; National Committee for 
Quality Assurance in Collaboration with Health Management 
Associates, 2024).

1.1 Background to UK and US human 
phenotype ontology reform

In the UK, reform has been a focus because of the increased 
pressure faced by the NHS, with issues such as an aging population with 
chronic care needs, longer waiting times, and underfunding (Alderwick 
et al., 2024). Simultaneously, the HEMSS offers help in moving the 
NHSE and GMS forward; it engages and governs valid classifications for 
PHM adherence. Reform would require a shift from a hospital-centric 
model to a patient-centric knowledge graph that verifies early prediction 
and precise intervention (NIST, 2024; Khatib et  al., 2024). This is 
possible because Integrated Care Boards could replace Clinical 
Commissioning Groups in the UK with citizens’ digital identities (NHS 
England, 2021a). The infrastructure for PHM would improve public 
health, patient safety, and parity as a broader risk strategy with the 
HEMSS Agile Group Developments for HPO reform (NHSE, 2024; 
NHSE, 2023).

In the US, HPO reform has been less driven over the past decade, 
as there are significant disparities between services characterized by 
public and private resources with variations in access, quality, and cost 
of care (Sandhu et  al., 2021). Nevertheless, the US has expanded 
Medicaid under the Affordable Care Act and has seen improvements 
in coverage and health outcomes in contrast with poorer health 
indicators in states that have not expanded Medicaid (Brown et al., 
2021). The Centers for Medicare and Medicaid Services (CMS) oversee 
programs and implement reforms to improve Value-Based Care (VBC) 
access and equity in wellbeing (Donohue et al., 2022). Despite efforts to 
integrate ecosystem VBC, PHM-centeredness challenges authorities 
and commissioners (Wang et al., 2023), and the author proposes a task 
force on HEMSS principles, standards, and tools, as illustrated in 
Figure 1.

FIGURE 1

Population health management–structure higher expert medical science safety with agile group development.
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1.2 Foresight for a memorandum of 
understanding on AI

As Figure  1 shows, the UK-US MoU with AISI aims to 
support AGI in PHM and to develop interoperable and algorithm-
driven HPO solutions for global adoption. The US Secretary of 
Commerce states that the two countries are laying the groundwork 
to ensure that they are keeping AI safe both now and in the 
future, while the UK Secretary of State for the DSIT aims to 
“deepen our enduring special relationship to address the defining 
technology challenge of our generation” (US Department of 
Commerce, 2024). A memorandum of understanding on PHM is 
more relevant than ever since the introduction of the UK 
Generation Study, which provides insight and evidence of 
biological models from pangenome research for integrating HPO 
primary care (NHS England, 2024; Liao et  al., 2023), whilst 
HEMSS provides a “classical” approach on agile 
method integrations.

Figure  1 depicts corporate agile group Generative AI for 
primary HPO care reform: UK pilots for US ecosystems exchange 
PHM as predictive health pre-eXams and precise eXam intercepts 
which are “classically” evidence-based. Standard UK-US AI Safety 
Institute tools evaluate PHM practices to scale up GPU capacity 
and distribute them on servers throughout the US CMS and UK 
regions to facilitate primary care reform (Stackzone, 2024). The 
HEMSS public inclusivity and stakeholder engagement govern 
the classification of predictors and intercepts developed by the 
AIDRS for adoptive adherence (NHS Beta, n.d.). This manuscript 
program pilots “PHM HEMSS Agile Group Development” for UK 
Integrated Care Board (ICB) clinics and US Centers for Medicare 
and Medicaid Services (CMS) as a strategy for VBC (Figure 1).

1.3 Global population health

Global population health management aims requires a lifelong 
assessment of human phenotype ontology that action biological 
modelling from multiple perspectives to a unified ecosystem through 
sections 1.3.1 to 1.3.22.

1.3.1 International aims for population health 
management

The international PHM aims to achieve universal health coverage 
and access to quality healthcare by 2030, as the WHO and UN 
Sustainable Development Goals execute an agenda that emphasizes 
the importance of ecosystem strengthening to achieve targets (World 
Health Organization, 2023). The US Healthy People 2030 and UK 
People Plan set national aims to improve health and well-being (Office 
of Disease Prevention and Health Promotion, 2024; NHS England, 
2020). However, reforming the PHM transformation infrastructure 
performance program by 2030 using AI policy for UK-US healthcare 
reform presents challenges, which HEMSS principles address to 
accelerate “classical” HPO in both countries (Infrastructure and 
Projects Authority, 2021; Center for AI and Digital Policy, n.d.).

Figure 2 provides an overview of the strategic proposal with the 
strategy for “Population Health Management Higher Expert Medical 
Science Safety Agile Group Development” as the perspective for HPO 
risk stratification to predict wellbeing and action disease segmentation 
for target intercepts by engineering public safety. These are presented in 
Section 1.3.2 of the US and UK AI strategy for Population Health 
Management and Section 1.3.3 of the Higher Expert Medical Science 
Safety Agile Group Development. In Section 1.3.4, HPO outlines 
predictor pre-eXams and precise care eXams classification, and Section 
1.3.5 contains Ontology System Engineering Initiatives for Public Safety.

FIGURE 2

Population health management policy for UK clinics and US centers for value base are care at the point of need.
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1.3.2 UK-US AI policy for population health 
management

The US Center for AI and Digital Policy (CAIDP) may achieve a 
better society by ensuring that technology promotes broad social 
inclusion through fundamental rights, democratic institutions, and 
the rule of law (Center for AI and Digital Policy, n.d.). Executive 
orders support US national plans for AI, including advancing 
leadership and harnessing national security, safety, and trust (The 
White House, 2023). Nevertheless, data solutions that develop 
enterprises with plans are not adequately equipped to reform the 
PHM of the HPO as a national strategy (Admin, 2024).

The UK Government’s DSIT global strategy scales safer and more 
responsible AI plans and actions (UK Government, 2021), but is not 
yet prepared for PHM reform through governed classification. Long-
term NHSE plans for genomics  and social models require ecosystem 
HPO-enabled predictors and intercept classifiers to benefit sectors 
and regions (Chapman and Middleton, 2019; Care planning, 2024). 
DSIT healthcare, scientific research, and digital transformation for 
the PHM of HPO use biological models for well-being with data-
driven plans for proactive care (GOV.UK and DSIT, 2024). The 
HEMSS classifies valid pre-eXams and eXams to facilitate 
multicomplex model integration and simplify it using 
agile methodologies.

The UK-US PHM reform integrates HPO in joint NIST/AISI 
biological [Gen AI-X] models with national digital QA in 
neighborhood clinics or federal centers, which define innovation 
and culture pre-eXam/eXam classifiers for the Brightest Tomorrow 
(Kosiol et al., 2024; NIST, 2024). Figure 2 illustrates a conceptual 
PHM ecosystem proposed with HEMSS for deploying HPO-driven 
solutions that enhance healthcare delivery and improve patient 
outcomes; under national government authorities and directorship. 
This HEMSS initiative, envisioned as an executive arm of a 
corporate agile group development program, would aim to ensure 
the ethical use of the genome predictor pre-eXam for eXams 
intercepts, as personalized classifiers integrate the PHM ecosystem 
[X = Gen AI].

1.3.3 Higher expert medical science safety agile 
group development

In Figure 1, the PHM is shown to transform primary care through 
HEMSS standards and tools. Agile groups have developed the NHSE 
Genomics and AISI evaluations for the adoption of AIDRS 
classifications for public health and patient safety. HEMSS aligns 
Healthcare Information Management System Society [HIMSS] norms 
in PHM governance in an ecosystem that adopts valid HPO 
(Healthcare Information and Management Systems Society, 2019). 
The UK AIDRS has developed NHSE HPO adoption in national 
clinical pathway agreements on fit-for-purpose pre-eXams/eXams 
across FDPs as HEMSS/HIMSS advances PHM maturity from 2025 
(DHI Newsteam, 2022; Burrell, 2023).

In Figure  2, the upper circle informs the Human Phenotype 
Ontology Policy for UK Clinics and US Centers, which provides 
oversight of Value-Based Care at the point of need, while the smaller 
circle is under the authority of AIDRS and HEMSS. Figure 2 depicts 
the HEMSS HPO-centeredness with Gen AI = X for PHM deployment 
in genomic health pre-eXams and biopharma eXam intercepts, where 
HEMSS tools and principles encircle health providers and partners 
from left to right.

Table 1 illustrates the HEMSS with Agile Group Development, in 
which the PHM adopts HPO risk stratification for disease segmentation. 
Establishing a pilot in a UK ICB region does not preclude expansion, 
with the success of a pilot facilitating similar initiatives in the US that 
integrate HPO biological systems from neighborhood clinics to federal 
centers (NIST, 2024). Cross-national collaboration enhances PHM 
using advanced HPO technologies and ensures consistent improvements 
across both countries in a MoU on AI for PHM (UK.GOV, 2024).

1.3.4 HPO depicts predictor pre-eXams and 
precise care eXams classification

In Figure 1, the three towers are shown to develop agile GEN AI 
with the adoption of HPO primary care reform as an ecosystem that 
extends beyond the standard vocabulary. The author showcases 
pre-eXams and eXams using Gen-AI to predict human phenotypic 

TABLE 1  Higher expert medical science safety agile group development.

HEMSS principles
Requirements and interchangeable 
arrangements

Population health management of human phenotype ontology

Higher

Infrastructure

Classification for governance

Hybrid servers provide crucial platforms for statistical-based predictive analytics and precision care with scalable 

HPO management for all

Expert

Agile development

Governance of classification

Agile group methods, like Sonnet 3.5 with future tooling, for adaptation to pre-eXam and eXam phase ideals provide 

evidence-based insight.

Medical

Practitioner and biopharma

Engagement on classification

Points of need established in agreements across practitioner and biopharma outlets are pioneered in UK clinics and 

US center services.

Science

Multi-omics–social factor

Inclusiveness for classification

Integrating scientific themes from multimodal data alliances upstream informatics like genomics, images, and socio-

environmental factors.

Safety

Public health, safety, parity governance, and 

adherence

Focus on public health, patient safety, and parity for an HPO primary care from personal healthcare responsibilities 

to government welfare.

Higher expert medical science safety (Underlined) refers to the conceptual ecosystem and agile group development initiative, designed to integrate principal stakeholders (Bold) for the ethical 
and effective management of human phenotype ontology within population health through classifications in national predictive health and precision care.
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abnormalities and target ontology intercepts related to standard traits 
or characteristics, with digital recommendations for optimal 
interventions. This manuscript assesses the actions and discusses the 
aims of biological modelling with socio-environmental elements for 
HPO ecosystem.

As shown in Figure  2, an HPO genome blueprint predicts and 
intercepts pathology in digital records that align pre-eXams with lifetime 
eXams for effective healthcare based on patient profiles. The flow of 
accurate eXams from HPO pre-eXam classifiers tailors the effective 
biopharma and socio-environmental intercepts. The post-eXam data 
refines the nodes with backpropagation for continual improvements. X 
alerts adoption, whereas X pre-exams/exams are not authorized for 
commission. An X could be invalid for multiple reasons, such as poor 
data training, unverified AI-QA, or excessive biopharmaceutical costs.

1.3.5 Ontology system engineering initiatives for 
public safety

In Figure 2, in the lower circle, HPO System Engineering Initiatives 
for Public Safety (OSEIPS) is a proposal that aligns Population Health 
Management Higher Medical Science Safety Agile Group Development 
as the program proposal for the NHSE, Genomics England and the Life 
Science Sector to realize safe spaces. System Engineering Initiatives for 
Patient Safety (SEIPS) v 3.0 and SEIPS v 2.0 improve outcomes by 
applying principles from human factors and system thinking and 
understanding the interaction of the environment, tools, tasks, and 
people (Carayon et al., 2020; Holden et al., 2013).

In Figure 2, the bullet points across four healthcare sectors are 
detailed that impact patient safety, whereby the UK National Patient 
Safety Policy for NHSE recommends using SEIPS to learn from 
patient safety events (NHS England, 2019). The Patient Safety 
Incident Response Framework incorporates SEIPS to analyze and 
improve outcomes while Learning from Patient Safety Events (NHS 
England, n.d.a; NHS England, n.d.b). The Healthcare Safety 

Investigation Branch uses SEIPS as a monitoring tool to ensure 
comprehensive investigations and system-based improvements 
(GOV.UK, 2022).

1.3.6 Assessment of well-being and welfare
Figure 2 depicts the UK-US PHM AI aim for value-based care at 

the point of need across ICBs and CMS with HEMSS agile group 
development of HPO risk stratification and disease segmentation. The 
left-hand side of Figure 3 shows the well-being and welfare assessments 
encapsulating the PHM, with each step explained as follows. Section 
1.3.7 details biobank opportunities for value-based care. Section 1.3.8 
outlines PHM risk stratification of disease segmentation and real-
world HPO instances. Section 1.3.9 evaluates the standard approaches 
for PHM, and Section 1.3.10 assesses the toolkit approaches for HPO.

1.3.7 Biobank opportunities for value-based care
The UK-US PHM national genome studies with 

socioenvironmental factors have advanced HPO value-based care 
(HM Government, 2020; National Institutes of Health, 2019). UK 
PHM could solve medical challenges through programs such as the 
“Generation Study,” which sequences newborn genomes to identify 
rare genetic diseases, or the “Our Future Health” program, which 
collects health and lifestyle data for disease prevention and treatment 
of major conditions (Horton et al., 2024; Our Future Health and 
NHS, 2022). In the US, the “Million Veterans Program” collects 
genetic and health data to study how genes affect health, whilst the 
“All of Us” program gathers data and reaches out to partners to 
predict HPO and intercept pathology for well-being (Gaziano et al., 
2016; NIH, 2024).

PHM biobank value-based care requires a normal toolkit 
approach to challenge opportune genome analysis, which classifies 
real-world HPO solutions (Oxford Academic Press, 2024). Literacy in 
predictive health biobanks from biological samples also models 

FIGURE 3

Population health management, health evaluation, reform steps and pilot that build on genomics towards HPO.
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precision medicine, while the future direction classifies HPO 
predictors and intercepts for governance (Annaratone et al., 2021; 
Coppola et al., 2019). Biobanking now addresses complex predictive 
health and precision care in settings with evidence-based, real-world 
risk stratification and disease segmentation standards and tools to 
implement the national PHM successfully using the HEMSS task force 
(Vaught, 2021; Ede et al., 2024).

UK ICB assessments and US Centers for Medicare and Medicaid 
Services surveys for HPO developments require digital directories and 
modelling (N. England, 2023; CMS.GOV, 2023b; NIST, 2024). In this 
regard, clinical pathway initiatives for HPO systems such as familial 
hypercholesterolemia are supported by academia, science, and 
medicine, along with genome education on predictors and intercepts 
(Genomics Education, 2024; Chora and Bourbon, 2021). National AI 
evaluations of biological models and AIDRS project developments 
benefit from digital record pre-eXam and eXam classifications (NIST, 
2024; The AI and digital regulations service, n.d.). The AIDRS 
authorities in research [HRA], regulation [MHRA], commission 
[NICE], and governance [CQC] may:

	 a	 Conduct a thorough review of all rare HPO diseases and major 
pathologies in the ecosystem.

	 b	 Develop classical genome predictors with intercepts and 
subsequently approve their adoption.

	 c	 Assign the classification of pre-eXam or eXam agile 
methodology as fit-for-purpose [X = Valid Gen AI].

	 d	 Align each X as a version of the predictor or intercept, which 
details the requirement set and arrangement met as explanans 
within the adopted X (The AI and digital regulations 
service, n.d.).

For well-being and welfare assessment, the proposition is that 
AIDRS authorities recommend agile group developers with X 
approval for adoption. The HEMSS provides public inclusivity and 
stakeholder engagement for developers to access data and for adopters 
to govern classification adherence. HEMSS further evaluates and acts 
on biobank opportunities for well-being and welfare value-based care 
by sustaining the digital PHM grid with:

	 1	 HPO Policy development in the standard format, as 
nationally authorized.

	 2	 Detailed principles for inclusiveness, engagement, governance, 
and adherence.

	 3	 Classification of trusted research for evidence-based PHM, as 
approved by experts.

	 4	 Ecosystem ontology system engineering for public safety, 
overseen by HEMSS stewards.

1.3.8 PHM risk stratification of disease 
segmentation with real-world HPO instances

PHM disease segmentation is a healthcare tool that aligns 
intercepts and resources of common health conditions, such as agile 
grouping (Wood et al., 2023). However, the need for alignment in risk 
stratification necessitates demonstrating how disordered agile 
groupings can be practically applied (Wood et al., 2023). Cohorts 
present barriers to stratification and segmentation reforms, while valid 
HPO classifications improve public health outcomes and reduce 

adverse patient events (Chigboh et al., 2024). Biological models are 
built for integration with HPO, utilizing predictive health multi-omics 
pre-eXams to enable digital eXam intercepts as a reflex Gen AI 
response (NIST, 2024). Table 2 expands the real-world instances of 
predictive pre-eXam and eXam intercepts, detailing HPO activities.

The simplicity of PHM risk stratification of disease segmentation 
and its application to real-world HPO instances should keep our 
practitioners and readers engaged in the bigger picture of reform. 
Figure 1 depicts the HEMSS governance of classifications, adherence 
to predictor and intercept adoption, engaging stakeholders, and 
ensuring public inclusivity. These principles address broader socio-
economic challenges. Figure 2 shows how PHM opportunities for 
HPO enhance quality of life and reduce premature deaths through 
contributions to the pre-eXams and eXams phases, ultimately 
mitigating community and global environmental risks through 
personalized plans for well-being and welfare. Figure 3 illustrates and 
reminds our society that the path to implementing reform follows 
steps including welfare and well-being evaluations of standard 
approaches for PHM, with an assessment of toolkit approaches 
for HPO.

1.3.9 An evaluation of standard approaches for 
PHM

Quality data standards input heterogeneity for HPO output which 
interoperate with AI to predict and intercept pathology through FDPs 
in a safe space with a panoramic view of health for personalized plans 
(DHI Newsteam, 2022; Miandoab et al., 2023). Mature standards for 
interoperability provide advanced PHM opportunities.

1.3.10 Maturity standards
Figure 2 shows the agile group developers who securely share and 

manage health information for the PHM of the HPO. The HIMSS 
Infrastructure Adoption Model (IFRAM) measures healthcare 
maturity, guiding organizations to optimize technology investments 
and improve outcomes (Healthcare Information and Management 
Systems Society, 2019; HIMSS, 2024b). The AMRAM evaluates the 
maturity of healthcare organizations in their use of analytics (HIMMS, 
2021). The e-medical Record Adoption Model (EMRAM) guides the 
adoption of EHRs aimed at digital maturity and improved patient care 
(HIMSS, 2024a). HIMSS-EMRAM level 7 has robust analytics 
capabilities and strong data governance and uses technology for 
operational performance and best outcomes (Celebrating HIMSS 
stage 7 organizations advancing Global Health, 2020).

1.3.11 Current interoperability standards
The International Classification of Diseases 11th revision is the 

global standard developed by the World Health Organization (WHO) 
for coding and classifying diseases, such as ORPHANET for rare 
disorders and related problems, to enhance diagnostic accuracy and 
support interoperability with modern digital systems (World Health 
Organization, 2022; GOV.UK, 2021). The ICD-10 is an earlier version 
that is widely used for coding and classifying medical diagnoses and 
mortality data to provide a common language for recording and 
reporting diseases (GOV.UK, 2021). HL7-FHIR is the norm for 
electronically exchanging healthcare information, promoting 
interoperability and seamless data sharing across ecosystems to 
improve healthcare delivery (HL7UK, “FHIR®,” HL7 UK, 2023).
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1.3.12 Advanced opportunity
Figure 1, Column 3 depicts HEMSS standards and tools for 

PHM predictive health pre-eXams and precise care eXams for each 
HPO. Biological modelling supports HPO understanding to 
advance ICD into safe HPO space (NIST, 2024) for dimensional 
points of need (Institute of Biomedical Sciences, 2023). HIMSS 
Level 7 ensures robust analytics capabilities and strong data 
governance, facilitating the use of advanced AI tools for improved 
patient outcomes (Celebrating HIMSS stage 7 organizations 
advancing Global Health, 2020). HEMSS agile groups further 
advance opportunities for the PHM of HPO classification 
stewardship in reforms on issues from rare infant diseases to 
non-communicable conditions with predictor pre-eXams and 
intercept eXams as the Gen X norm (GOV.UK, 2021; HL7UK, 
“FHIR®,” HL7 UK, 2023; GOV.UK, 2023b).

1.3.13 An assessment of toolkit approaches for 
HPO

Figure 1 shows the PHM reform with the AI toolkit evaluated by 
the AISI for the AIDRS, executed by the HEMSS agile groups as a task 

force. Figure 3 depicts the PHM transformation from “theory and 
assessments to strategy in pilots and reform steps” using algorithms. 
AI Toolkit evaluations include Section 1.3.14, Adversarial, neural, and 
transformer, Section 1.3.15, Generative AI and multimodal data, and 
Section 1.3.16, Fair Artificial General Intelligence from 
unbiased Gen AI.

1.3.14 Adversarial, neural and transformer tools
Figure 1 Column 1 highlights the UK-US infrastructure for PHM 

with AISI evaluation and AIDRS. Column 2 classifies VBC at ICB and 
CMS points of need. Column 3 shows AI toolkits for HPO systems 
that predict health (pre-eXams) for precision care (eXams). 
Comprehensive Neural Architecture Searches (NAS) and clusters 
deploy PHM solutions with HPO reinforcement for predictors and 
intercepts (Zoph and Le, 2017), as backpropagation recalibrates HPO 
systems in post-eXams. This approach must prioritize and optimize 
advanced AI infrastructure while transferring and centralizing 
techniques, e.g., imaging, which enhance PHM with effective and 
efficient HPO visions (Barret et  al., 2017). Integrating NAS and 
patterning algorithms with evolutionary computation methods 

TABLE 2  Real-world predictive pre-eXam and eXam intercept opportunities.

pre-eXam eXam

Assessment of biological models Pre-eXam Concept Predictive analysis of genetic data to identify disease or optimize therapy, like mono/poly 

gene risk scores or pharmacogenomics

The eXam Concept Precision care with tailored multi-omics intercepts that span functional genomics from 

gene therapy, oligonucleotide, or protein

Analysis of HPO biological images Pre-eXam Concept CNN whole-body MRI to a cell nucleolus scan instance masses to a gene translocation to 

predict or diagnose

The eXam Concept CNN-based analysis of signals like ECG, digital blood cell morphology, and viscoelastic 

data is used to guide targeted anticoagulant and procoagulant therapies

Evaluation of biopharma tools Pre-eXam Concept Predictive analysis of multi-omics use NLP in science literature to support credible 

biopharma foresight

The eXam Concept Precise care through biomarker identification, drug discovery, and tailored treatments 

model HPO patterns to feature an intercept

Assessment of pathology

Pre-eXam Concept Virtual pathology could engage in simulating disease prediction, like sonnet 3.5 

questionnaires, rare diseases, or major conditions.

The eXam Concept Accurate intercepts are contrasted against traditional medical non-personalized 

approaches, like statins in CVD, for training

Analysis of primary care

Pre-eXam Concept Predictive health when scaled up would enable an immediate referral and an appropriate 

increase in correct referrals to a specialist

The eXam Concept Precise care when scaled out would enable greater public access to servers that engage the 

pharmacist directly

Evaluation of social factors

Pre-eXam Concept Screening social factors in neighborhood clinics is useful to evaluate stress or behavior 

from low income or isolated patients

The eXam Concept Knowledge of the social context may target individual or community intercepts to 

maximize benefit in neighborhood schemes

Assessment of mental health

Pre-eXam Concept Predictive health from a newborn genomics screen may indicate one of multiple health 

disorders that would present in adolescence

The eXam Concept Precise care pre-arranges an appropriate psychologist specialist to assess a disorder, 

personalize treatment, and arrange support

Analysis of the environment

Pre-eXam Concept Environmental factors such as air quality, exposure to toxins, or access to green spaces are 

foreseen in geo-space data aggregates

The eXam Concept Extends to ICB, local authorities, or organizations to implement control like reduced 

traffic flow, water purification, or gym facilities
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enhances PHM for HPO, examining the ongoing optimization of 
personalized plans with AI toolkits (Song et al., 2024).

In the left column of Table 3, pangenome Convolutional Neural 
Networks (CNNs) and Large Language Models (LLMs) address 
physical and mental health by analyzing layers and patterns in HPO 
systems to detect predictors and intercepts (NHSE, 2023). In the right 
column of Table 3, the benefits of Generative Adversarial Network 
(GAN) biopharma-biomarker development for HPO system 
personalized plans (NHSE, 2023) are enhanced by greater pan-genome 
specificity (Liao et al., 2023).

Regarding well-being, GANs reform genomics by employing a 
generator and discriminator that compete with one another, 
measuring uncertainty, and optimizing HPO systems (Lee and Seok, 
2021; Kim and Lee, 2023; Lee and Seok, 2019). These efforts have 
yielded landmark findings regarding gene expression (Lee, 2023). The 
GAN genome builds sustained features for PHM, reiterating complex 
patterns such as haplotypic structure and linkage disequilibrium 
(McVean and Kelleher, 2019). Pangenome specificity with GANs 
enhances the scientific aspects of nucleotide building, translating 
transcript machinery to proteins, advancing drug discovery, targeting 
binding affinity, and drug-to-drug interactions (Koutroumpa et al., 
2023; Gangwal and Lavecchia, 2024; Kalemati et al., 2024; Tang et al., 
2024), including epigenetic reflex testing, such as methylation (Sabrin 
Afroz et al., 2024).

We can picture CNNs in pre-eXam presentations of HPO 
nucleotide layers for motifs such as promoters, transcription factors, 
and epigenetic markers (Koo and Eddy, 2019). Concurrently, our 
researchers undertake extensive biological imaging for evidence-based 
routine services, which empowers personalized medicine with eXam 
intercepts and monitoring (Koo and Eddy, 2019; Galić et al., 2023).  
Indeed, the future of advanced medical pathology imaging provides 
the best patient benefits by backpropagating massive national outcome 
data sets (Sarvamangala and Kulkarni, 2021; Wang, 2024).

Regarding welfare, we  transgress social science factors and 
environmental elements. LLMs are ideal for defining each HPO 
system within the biomedical and clinical domains (Yang et al., 2023), 
expanding a biological model with socio-environmental phenomena 
(NIST, 2024; Ziems et al., 2023). HPO systems align LLM data with 
HPO bioinformatics, biological models, and the social sciences (Ziems 
et al., 2023; Park et al., 2024; NIST, 2024). The vast increase in scientific 
LLM literature supports the aim to unravel PHM further (Authors, 
n.d.; Ding et al., 2023). Indeed, a future perspective of PHM assesses 
a biological model with clinical knowledge and social sciences using 
quality data and continuous integration for fair HPO (Manning et al., 
2024; Singhal et al., 2023; Gallegos et al., 2023).

1.3.15 Generative AI and multimodal data
Reform is a toolkit of promises in need of ecosystem thinking, 

wherein Generative AI improves organizational PHM capability to 
innovate and realize HPO risk stratification and condition 
segmentation (Wachter and Brynjolfsson, 2023). AI empowers health 
and social care to optimize performance and improve communication, 
providing novel insights into enhancing public health decision-
making and outcomes (Bharel et al., 2024). The integration of Gen-AI 
in healthcare streamlines HPO flow for diagnostic accuracy and 
personalized treatment plans, advancing patient care and operational 
efficiency (Reddy, 2024). Gen AI models like transformers or diffusion 
models are reshaping predictive health and precision care. The eXams, 
digitally twinned from pre-eXam insights and alert to drug design or 
therapeutic targeting, may be guided by HPO imaging (Shokrollahi 
et al., 2023).

In Table  4, the PHM Gen AI multimodal data in genomics, 
images, and patient records feature HPO predictors for accurate 
intercepts. In Table 4, value-based care at points of need build genome 
biology models as socioenvironmental elements differentiate each 
HPO as a system.

In Figure 2, the HPO is centered on Gen AI and realized across 
sectors using synthetic or real-world multimodal data, wherein 
ecosystem analytics for GANs, CNNs, and LLMs are operational 
(Bragazzi and Garbarino, 2024). NHS Genomic England governs the 
“blueprint” that characterizes insights, initiating risk stratification for 
predictors while segmenting conditions for intercepts with value-based 
care at the point of need for truth (Institute of Biomedical 
Sciences, 2023).

1.3.16 Fair artificial general intelligence from 
unbiased gen AI

Figure  3 shows the steps to PHM for HPO, while quantum 
intelligence will execute the WHO-UN promise to improve well-being 
by mitigating patient risks for socioeconomic growth (United Nations, 
2023; U. Environment, 2021). A balance of what is fair in public health 
and welfare edges Gen AI within Q-Star and Sonnet 3.5 projecting 
biological modelling toward digital HPO expertise (Indian Express, 
2023; NIST, 2024). PHM with quantum ML advances complex data 
handling through fault tolerance to sustain health goals (Wang and 
Liu, 2024; United Nations, 2023). Agentic AI involves continuous 
HPO monitoring in a post eXam phase which also mitigate bias, as 
explained below.

	 1	 Gen-AI GANs in HPO biology may introduce data bias during 
training and mislead genomics, transcriptomics, and pathology 
imaging (Lacan et al., 2023). Properly trained GANs enhance 
HPO well-being in an ecosystem of diverse welfare (Cai et al., 
2024; Gomathi et al., 2024). Robust GANs must demonstrate 
fairness in well-being and welfare evaluations.

	 2	 Gen-AI CNNs in pathology may introduce biases if image 
analysis negates gene data or disease segmentation, which 
requires national biological model training (Kshatri and Singh, 
2023; Kourounis et  al., 2023). Graphs of humans in their 
environments assist in risk stratification and identifying social 
factor predictors of HPO disease for well-being and welfare 
intercepts (Zhang et al., 2019; Molokwu et al., 2020; Obeidat 
et al., 2023).

TABLE 3  Adversarial, neural, and transformer tools for HPO systems.

Pre-eXam pangenome 
CNN and LLM

Generative adversarial 
network as eXams

Learning sequence motifs Generating artificial genome 

representation

Variant calls and classification Data augmentation to improve 

performance

Ontology disorder prediction Drug discovery

Ontology biopharma precision Biomarker identification
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	 3	 Gen AI LLMs for HPO analyze scientific data with trust in the 
actions identifying candidate gene selection and roles of dark 
data in disease (Birhane et al., 2023; Toufiq et al., 2023). LLMs 
of social factors provide a mindset of a non-clinical disposition 
to phenotypic points of need, with each bias noted and adjusted 
for a fair predictor and intercept (Patra et  al., 2021; Mass 
General Brigham, 2024).

Meanwhile, the fairness of quantum Agentic AI in national access 
and the use of personal data must determine the moral intentions for 
sustaining people in decent work if we are truly to sustain well-being 
and welfare (UK Parliament, 2024; United Nations, 2023; 
U. Environment, 2021).

1.3.17 The population health management of 
ontology, a strategy for reform

In the realm of well-being, medical errors have been identified as 
the third leading cause of death, with the epidemiology of malpractice 
claims significantly impacting health and socioeconomic growth 
(Makary and Daniel, 2016; Wallace et al., 2013). While it is human to 
err, our practitioners adhere to the “first do no harm” principle in 
building a safer health and care ecosystem (Kohn et al., 2000).

In Table 5, population health management of human phenotype 
ontologies as a strategy for UK healthcare reform lays the foundation 
for theories to construct ecosystem excellence for public health, 

patient safety, and parity (NHSE, 2024). The UK Department of 
Science, Innovation, and Technology are designing a robust 
infrastructure with key recommendations for science and technology 
to reform populace health (GOV.UK and DSIT, 2024).

Figure 3’s right-hand side illustrates the PHM strategy as a series 
of detailed reform steps, which are explained as follows. Section 
1.3.18 conceptualizes UK clinics and US federal reform classifiers. 
Section 1.3.19 outlines the planning of privacy for data access and use 
of genomic biobanks. Section 1.3.20 details the action plan for DNA 
democratization, safe public health, and cybersecurity. Section 1.3.21 
discusses governing boards and services in a PHM reform and 
Section 1.3.22 outlines the scaling of higher expert medical science 
safety with agile groups.

1.3.18 Conceptualizing UK clinics and US federal 
reform classifiers

In Figure 3, the first step to reform involves conceptualizing UK 
clinics and US federal reform with populace health classifiers that 
deploy fit-for-purpose analytics as primary HPO healthcare. Fully 
understanding primary care reform is an international effort to 
address heterogeneity of aging in biological medicine and to classify 
genome predictive and diagnostic health in the pre-eXam (Henderson 
et  al., 2023). PHM resources streamline processes, improve 
transparency, eliminate duplication, and mitigate variations in practice 
to accelerate concise and accurate eXam intercepts and reduce health 

TABLE 4  Generative AI and multimodal data.

Population health management ecosystem
points 1–6

1 Genome 2 Biological model

Identify variants associated with diseases Develop AI tools to analyze NGS and omics

Personal treatment plans from a genome Computational ontology to simulate biology

Predict drug response/side effect by gene Analyze genome-protein interaction to target drug

Design drug targeting to genetic mutation Metabolome and disease market discovery

Novel genes associated with complex traits Transcriptome and disease subtyping

Gene-editing therapies for gene disorders Proteome and drug target prediction

Synthetic genomes to model human diseases Epigenetics and disease market discovery

3 Human phenotype ontology 4 HPO pathology differential causation

Evaluate NAS to reason over ontology data LLM extracts social factor text information

Evaluate data to create knowledge Knowledge graph representation between entities

Evaluate errors in existing ontologies Identify factor patterns in ontology data

Automate creations and curation of ontology Integrate ontology to EHR interoperability

Transform ontology with rare disease predictor Ontology image reports with social factor reviews

Transform ontology with chronic disease assessment Chronic disease management from determinants

Transform ontology using personal drug therapy Health equity intervention on social diversities

5 Human phenotype ontology as a system 6 Population health management ecosystem

Transform ontology with a single visual scan Ontology image reports with social factor reviews

Align physical condition risk assessments Oncology image reports with social factor reviews

Mental health assessment support Community health surveillance

Personalized drug therapies Health equity intervention on social diversities
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disparities for outcome excellence in a lifetime (Wise, 2024). Table 6 
aligns UK-US clinic services with a global focus on new PHM themes 
that realize HPO value-based care at points of need.

1.3.19 Planning privacy on data access and use of 
biobanks with genomics

The US CMS provides extensive data access through Data.CMS.
gov, which collects and shares data on Medicare and Medicaid 
beneficiaries, highlighting steady enrolment increases of healthcare 
providers and citizen service users (Data.CMS.Gov, n.d.). Other HPO 
data under the “CMS Innovation Centre Programs” appears 
fragmented (Data.CMS.Gov, n.d.). Multiple datasets improve patient 
care and reduce costs, with CMS developers accessing biobanks and 
primary care data for the PHM of HPO through the Million Veterans 
and All of Us Programs sourced with genomics and 

socio-environmental informatics (Gaziano et al., 2016; NIH, 2024; 
CMS Developer, 2024).

The Health Insurance Portability and Accountability Act privacy 
rule ensures that patient data are protected and used appropriately, as 
provided in the summary of the privacy rule (U.S. Department of 
Health and Human Services, 2022). Although the benefits of PHM are 
evident, they must operate within HIPAA’s strict data privacy and 
security standards to protect patient data and use them appropriately 
with the components of a model representative of HPO (Team 
DataMotion, 2019). HIPAA sets national standards for protecting 
Protected Health Information (PHI), ensuring that data privacy and 
security are maintained while allowing the flow of health information 
needed for high-quality care (OCR, 2008). HIPAA regulations require 
detailed attention, with checklists available for comprehension and 
adherence to new data security measures that may affect biobank data 
use (HIPAA Journal, 2022).

The UK Integrated Care Ecosystem and ICBs are responsible for 
protecting the privacy of identifiable information and ensuring that 
data sharing between healthcare providers complies with the Data 
Protection Act 2018 and the UK GDPR (GOV.UK, 2018). Developers 
must implement robust data protection measures, such as encryption 
and access controls, to safeguard patient information and ensure data 
is handled securely and transparently within a PHM ecosystem; failure 
to comply with these regulations could result in corrective actions, 
sanctions, and penalties (Information Commissioner's Office, 2023). 
Biobank agile groups in the UK must adhere to standards that protect 

TABLE 5  Theory on building a PHM reform strategy for public health, 
patient safety, and parity.

Digital 
transformation

AI integration PHM 
improvement

Cybernetic Social General

Information Personality Open

Mathematics Behavior Living

Value Culture World

TABLE 6  Comparison of UK ICBs and US CMSs that integrate reform.

UK integrated
care board

Themes US center for medicaid and medicare 
services

Neighborhood Clinics, Community Diagnostic Centers Primary care facilities Community Health Centers and Federally Qualified 

Health Centers

Integrated Primary Care (IPC) and public health services for 

access equity

Focus IPC and public health services for low-income and 

uninsured populations

NHS England, ICBs, and

local authorities

Governance Federal criteria – Department of Health and Human 

Resources

Funded by the UK Government over 42 regions Funding Federal criteria and receives funding under the Public 

Health Service Act

IPC addressing both medical and social needs with community 

AI support

Service model IPC and preventive services serving underserved areas 

and populations

Stakeholder engagement channels for inclusivity on reform
Community involvement Governed by a community board, with members being 

patients of the clinic

National insurance contribution and free at the point of use Patient fees Services provided on a sliding fee scale based on income

Resource and integration transforming with a new agile 

infrastructure

Structure challenges Addressing health in a fragmented insurance system

Population Health Management of Human Phenotype 

Ontology will accelerate in the UK

New

Global

Focus

Population Health Management of Human Phenotype 

Ontology will benefit the US from a MoU on PHM

HEMSS pilot programs with Agile Group Development 

improve outcomes on effective points of need

Pilot

Digital

Programs

HEMSS pilot programs with Agile Group Development 

lower costs and improve value-based care

Predictive health pre-eXams, precision care eXams, and AISI 

Biological modelling with governance

Value-based Care - Points of Need Predictive health pre-eXams, precision care eXams, and 

AISI Biological modelling with governance

A new global focus on digital platforms, pilot programs, and value based care at points of need for truth complements genomics and life sciences through the adoption of patient-centered 
approaches. It also supports the objectives of 10-year plans in health and social care by improving efficiency, equity, and responsiveness as an ecosystem.
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their HPO data, while adopters of PHM must be aware of the impact 
of new legislation.

	 1	 The Data Protection and Digital Information Bill focuses on 
regulating the processing of personal data, privacy, and 
e-communications while strengthening the Information 
Commission to enhance data security, with UK data rights for 
scheduled PHM through consent of what an individual wishes 
to know (GOV.UK, 2023a).

	 2	 The Data (Use and Access) bill is designed to unlock the secure 
and effective use of data for public interest by including 
interoperability and data sharing across health and social care 
sectors, ensuring accurate and secure data access, which 
impacts our HPO (UK Parliament, 2024).

In Figure 3, the steps for PHM use of UK-US biobanks are shown 
to prioritize privacy for individuals, who should understand and agree 
on how personal data are used for HPO well-being. HIPAA requires 
covered entities to obtain patient consent for the use and disclosure of 
PHI while mandating authorization for the use or disclosure of PHI 
not otherwise permitted by the Privacy Rule, ensuring that patients 
are informed about how their data will be  used and shared 
(U.S. Department of Health and Human Services, 2022; Team 
DataMotion, 2019; OCR, 2008; HIPAA Journal, 2022). The UK Data 
(Use and Access) Bill enhances data governance and transparency, 
with provisions for informed consent and explicit authorization from 
individuals to use their data involving AI and digital processes such as 
PHM, which would be required (GOV.UK, 2023a).

The Acts and Bills with which authorities aim to address privacy 
with AI in decision-making while ensuring transparency and fairness 
support the development of a data ecosystem that promotes well-
being and drives socioeconomic growth (U.S. Department of Health 
and Human Services, 2022; Team DataMotion, 2019; OCR, 2008; 
HIPAA Journal, 2022; GOV.UK, 2023a; UK Parliament, 2024). The 
PHM’s potential to exchange data across international borders and 
maximize data aggregation to enhance equality and global health is 
most feasible with anonymized data and citizen-informed consent to 
support a worldwide HPO standard of care with federated Antigenic 
AI learning (Köhler et al., 2021).

1.3.20 Action plan DNA democratization, safe 
public health, and cybersecurity

On new frontiers, science and technology reforms are accelerated 
by engaging boundaries for DNA use, providing evidence for PHM to 
predict and intercept HPO with government cybersecurity guardrails 
(Schumacher et al., 2020; GOV.UK and DSIT, 2024). Genomic tests 
for disease must be cyber-secure, as we strive for DNA passports and 
quality lives that maintain good health and data protection while 
negating vulnerability (Bilkey et al., 2019; Mayeur et al., 2023). The 
UK and US MoU for AI in PHM aims for safe science and secure 
technology to ensure global health and individual privacy (UK.GOV, 
2024). Citizen mistrust or perceptions of transparency may lead 
individuals to refuse genome access, although DNA democratization 
with or without passports ensures an identification legitimacy within 
a safe well-being space (Mayeur et al., 2023; Tommel et al., 2023), 
which HEMSS strives for.

As shown in Figure 1, standard data AI tools with agile groups 
develop HPO in cybersecure classifications that protect against threats 

while being transparent and unbiased. The National Science and 
Technology Governance of PHM disease segmentation for 
nucleotide-HPO intercepts introduced another X dimension for 
privacy, security, and health parity (Department for Science, 
Innovation & Technology, 2024). The joint AISI pre-deployment 
biological models evaluate the safety and security needs for cyber-
secure PHM ecosystems, as Gen AI aligns biological questions with 
answers (NIST, 2024). Safe public health in a cyber-secure nation 
involves test evaluation cycling through vulnerability, discovery, and 
exploitation to ensure robust operations, agile ecosystem 
environments, and seamless attack planning and execution 
(NIST, 2024).

1.3.21 Stewarding PHM reform through UK ICB 
and US CMS with HEMSS

In the UK, audits in the healthcare sector and community 
assessments contribute to a more extensive set of data alliances, 
evaluating informatics for quality improvement (Healthcare 
Quality Improvement Partnership, 2024; NHS England, 2019; 
NHS England, 2017; UK Health Data Research, 2024). Genomic 
data are a promising aspect of the future of NHSE assessment of 
ICBs, with accountability in evaluating PHM performance to 
improve well-being as a national strategic priority (N. England, 
2023; Genome UK, 2022). The UK Rare Diseases and Major 
Conditions unit’s prediction and intercept arrangements (GOV.
UK, 2021; GOV.UK, 2023b) benefit profoundly from infant 
studies and adult programs that build on biological modelling 
(NHS England, 2024; Our Future Health, 2021). The truth is that 
UK organizations are not prepared for the PHM of the HPO, so 
the HEMSS is necessary to ready reform in a UK-US MoU 
(Figure 1).

Oversight in HPO reform uses a new global pan-genome reference 
to accelerate genomic specificity and enrich value-based care (National 
Human Genome Research Institute, 2023; NHS England, 2022). The 
UK government’s direction in neighborhood clinic reform is to direct 
resources to primary care, which benefits from the HEMSS principles 
(Anderson, 2024) (Figure  1, Column 2). Meanwhile, the NHSE 
infrastructure with QA governance developed a digital genomic 
directory service for HPO predictors and intercept services as an agile 
group development (NHSE, 2024; C. Office, 2023). Meanwhile, value-
based care in the UK-US MoU aligns social determinants with 
genomics, benefiting the US Center for Medicare and Medicaid 
Innovation (Holland and Knight, 2024; Office of Disease Prevention 
and Health Promotion, 2023), as both projects deliver on the 
Biological Model (NIST, 2024).

The US Department of Health and Human Services supports 
structured knowledge as CMS surveys aim to mitigate premature 
deaths and unnecessary emergency department arrivals (Authors, 
2023; Centers for Disease Control and Prevention, 2019). Risk factor 
surveillance is misplaced in disease control, while PHM for HPO in a 
HEMSS toolkit benefits CMS federal centers with value-based care 
(Figure 1). Federal Center PHM of the HPO model will implement 
value-based primary care by incorporating risk scores and 
pharmacogenomics as pre-eXam model queries, wherein the X will 
detail the particulars of the query as the point of truth or probability 
(Lewis et al., 2024; CMS.GOV, 2023a; Collister et al., 2022; Sarwar, 
2023). With over 1 million registrants in the “All of Us” program a 
national PHM reform has commenced (All of Us Research Hub, 
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2024). Therefore, HEMSS principles and classifications for the UK-US 
joint aim to model HPO (NIST, 2024) as reform classifiers to initiate 
controlled change (Figure 1).

1.3.22 Scaling higher expert medical science 
safety with agile groups

UK and US healthcare services face increasing demand, 
complexity, costs, and competencies that benefit PHM economically 
by scaling science and technology (Spanos, 2024; GOV.UK and DSIT, 
2024). AI’s advantage, combined with genomics’ big data veracity and 
velocity and the variety and volume of health determinants, presents 
HPO opportunities to enhance PHM (Keskar et al., 2020). The UK 
Infant Generation Study and digital records deepen biological models, 
augmenting phenotypic risk stratification and pathology segmentation 
and presenting an international opportunity (Horton et al., 2024).

The International Genome Health pre-eXam and our future life 
in science infrastructure, with authority and directorship (Figure 1), 
guide HPO policy projects using HEMSS agile groups (Figure 2) and 
fit-for-purpose reform steps (Figure  3). The PHM of rare infant 
diseases extends to non-communicable condition predictors with 
practical and ethical intercepts as the population health projects 
reform services in diagnostics and conventional medicine (Population 
Health Analytics Laboratory, 2024). In medical specialty analytics 
such as hematology and cardiovascular disease, HEMSS agility and 
stewardship pilot Gen AI proof-of-concept with biological 
commissioning scaling population health excellence (The Royal 
College of Pathologists, 2020). Consider the following depictions:

	 1	 In Figure 3, the PHM HEMSS Agile Group reform steps ensure 
the capability and capacity for AI methods across health to build 
pilot projects. One project depicted a pre-eXam-eXam proof-
of-concept in a community of one infant disorder for a digital 
genome test to confirm a sickle cell variant in the classification 
of a CRISPR eXam (C. Office, 2023). Pilots inform the analytics, 
trials, and authorities of transparent points of need, while X is 
through development in research to commission for adoption 
through an AIDRS (NICE) authority (NHS Beta, n.d.).

	 2	 As shown in Figure 2, HIMSS-IFRAM engineers adopt Gen 
AI-X classifications to level seven EMRAM assessments in the 
built-from-test directories to personalized biological models in 
a safe space (Healthcare Information and Management Systems 
Society, 2019; HIMSS, 2024b; HIMMS, 2021; HIMSS, 2024a; 
Celebrating HIMSS stage 7 organizations advancing Global 
Health, 2020; NIST, 2024). Storage is required for the data of 
100,000 infants and upscaled computing power is needed for 
WGS VCF capacity in neighborhood clinics (NHS England, 
2024). Capacities for multiethnic communities and 
pathological disorders are generalized for pediatricians and 
midwives, with AI training of workflows provided with policy, 
provider, and community stakeholders, as depicted in 
Figure 2, points.

	 3	 In Figure  1, the HEMSS Agile Group biological model 
principles (Column 2) with norms and tools (Column 3) 
execute the HPO in the next generation of primary care. 
Scaling out PHM use and access requires public inclusivity, 
stakeholder engagement in governance, adherence to 
predictors, and intercept classification. AIDRS - HEMSS 
steward the PHM of HPO under NHSE, Genomics England 
and Life Science directorship. HEMSS Agentic AI align 

pre-eXam and steward eXams for well-being within digital 
twin classifications.

The pathological pilots align with other WGS predictors to 
provide a differential diagnosis between biological and HPO models. 
The PHM of HPO commission and adopt excellence in national 
multi-omics, imaging and social determinants for primary 
stakeholders in the Genomics England, the Royal Colleges and 
bio-banks as the AI laboratory services develop with the proposed 
HEMSS stewardship which align ecosystem digital approaches 
(Population Health Analytics Laboratory, 2024; The Royal College of 
Pathologists, 2020; Royal College of Pathologists, 2022).

1.4 The UK and US memorandum of 
understanding for PHM

In 2021, the US infant mortality rate was 5.4 deaths per 1,000 live 
births, while the UK rate was 3.7 (CDC, 2024; Office for National 
Statistics, 2023). The UK also has a higher average life expectancy 
(ONS, 2024; Centers for Disease Control and Prevention, 2023). These 
statistics highlight the need for continued efforts to transform public 
health outcomes with the PHM of predictors and intercepts in safe 
spaces impacted by digital genomics test directories and biological 
modelling as public health primary care (Khoury and Holt, 2021; Scott 
et al., 2019). By 2030, the UK ICBs and US CMSs aim for semantically 
interoperable HPO decision support (de Mello et al., 2022; Jing et al., 
2022), which benefits from HEMSS stewardship of ICBs and CMS 
across health and social care sectors.

In the UK-US MoU for AI-PHM, the proposal for HEMSS Agile 
Groups engages our society, as illustrated in Figure 1 and detailed in 
Table  1, with the required principles, standards, and tools that 
integrate HPO on behalf of the respective national authorities. Section 
1.4.1 debates HPO as a form of ethical and societal primary care, while 
Section 1.4.2 discusses HEMSS for global public health inclusiveness 
and national engagement. Section 1.4.3 discusses HEMSS to steward 
the classification phases for adherence, while Section 1.4.4 debates 
PHM for UK and US accreditation or regulations.

1.4.1 Debating HPO as an ethical and societal 
primary care

From a UK perspective, NHSE and Genomics England actively 
incorporates PHM as a central strategy across ICBs to transform a 
reactive healthcare system into a proactive ecosystem, addressing 
inequalities and optimizing outcomes (NHS England, 2021b). The 
delay in providing patient data to biobanks is due to the need for a 
federated learning ecosystem for PHM processing, where the choice 
of critique may cite ethical, social, and regulatory prerequisites 
(Rumbold and Pierscionek, 2017). Nevertheless, practitioners and the 
public must consider the moral and societal positive implications of 
PHM to determine the HPO (Yurkovich et al., 2023; Hiam et al., 
2024). Table 7 presents the ethical debates on integrating HPO reform 
into primary care.

As Figure 3 shows, implementing reform steps in PHM for the 
HPO has societal implications involving bias, patient autonomy, and 
public engagement in decision-making regarding AI predictors and 
intercepts. Table  8 discusses the societal impacts of the AI PHM 
toolkit for public HPO, inclusivity, and stakeholder engagement while 
governing the classifications for adherence to HEMSS principles.
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1.4.2 HEMSS global public health inclusiveness 
and national engagement

In Table  1, HEMSS principles support global attitudes and 
behaviors for PHM as NHSE and Genomics England plans digital test 
directories for universal points of need (NHS England, 2021b; Institute 

of Biomedical Sciences, 2023; C. Office, 2023). Indeed, as a prelude to 
PHM, the WHO evaluated the Healthy City Program and highlighted 
its impact on urban health and policies (de Leeuw et al., 2015). Many 
PHM studies have developed themes for trust in the vision of shared 
ownership and goals, with place-based accountable transformation to 

TABLE 7  Ethical debates on integrating HPO.

Topics of interest that occur
for the PHM of HPO

Ethical debates
for and against

Multi-omics and health determinant EHRs model HPO, which benefits from a 

personalized Digital Cloud record to personalize plans. As NHSE GMS integrate 

classifiers, they educate on HPO benefits. HEMSS coordinates inclusiveness for 

individuals to trust national ID DNA while educating people on the major benefits 

over the minor risks of genomic data integration.

For: Enhance personalized treatment plans and predictive health access. Builds trust 

through public education with the inclusiveness of families.

Against: Raises concerns about data privacy and security with a potential misuse of 

genomic data.

Stakeholders would engage in “Population Health Management Higher Expert 

Medical Science Safety with Agile Development,” with biobank - technologies for the 

PHM of HPO in versions over a lifetime. It would be standard to engage AI toolkit 

and Information Technology security for data access and safe decision-making, as 

VBC is provided at the point of need.

For: Promotes innovation and better decision-making. HIMSS/HEMSS ensures agile 

data accuracy and robust security. Both technology and science advance in a unified 

vision.

Against: Potential for unequal access to advanced technologies. Risk of data 

breaches.

Biobanks serve stakeholders for UK and US clinics and centers for primary care 

pre-eXams and biopharma or life choice eXams phases through public IDs that 

intercept accurate healthcare with data aggregation. Predictors and diagnosis use 

analytics to intercept HPO biological and social factors. PHM risk stratifies with Gen 

AI when user consent has been agreed.

For: Improves public health and personalized care. Enhances disease prediction and 

prevention while mitigating premature death.

Against: Ethical concerns about data accuracy and patient consent. Potential for 

discrimination based on genetic data.

OSEIPS manages the behavior and physical HPO phase processes for control with 

HEMSS governance of classifications that facilitate directorship of primary care 

reform. HPO pre-eXams transform in clinics and sectors use HIMSS and ISO 

15189:2022 norms for AI (GAN, CNN, LLM, and Gen AI) safe space governance, 

assurance, and training of multimodal data.

For: Ensures responsible deployment of AI in healthcare. Continually improves 

healthcare services. Outputs provide public confidence.

Against: This may create bureaucratic hurdles and slow innovation with a potential 

for over-reliance on AI.

Regulation, accreditation policies, norms, and tools for HPO reform with Cloud 

biobanks agile phase classifications stratify risks and segment disease for accurate 

intercepts. AIDRS authority and NHSE NEQAS- GM’s directorships with AGI for 

PHM of HPO reach out for data aggregation of medical, scientific, and biopharma 

data for OSEIPS solutions to improve public health, patient safety, and parity

For: Improves public health, patient safety, and parity. Supports digital regulation and 

AI safety. Aligns ecosystem order for PHM

Against: Risk of widening existing health disparities. Potential for regulatory 

overreach. Resistance from bodies or leaders to reform.

TABLE 8  Societal debates on integrating HPO.

Societal
topics

Ecosystem argument
for the PHM of HPO

Arguments against PHM of HPO with 
HEMSS principles

Bias in AI algorithms
AI helps to identify or mitigate existing bias in risk stratification to 

predict and then intercept disease segmentation

Algorithms perpetuate and amplify biases if not QA, leading to 

inaccurate stratification or pathology segmentation [HEMSS 

engagement is national QA]

Properly designed AI can enhance fairness and equity in healthcare 

delivery, particularly in the PHM of HPO through newborn 

sequencing

Biased AI can lead to unfair treatment with health disparities, 

undermining the goals of PHM for HPO. [HEMSS governs valid 

and verified classifications]

Impact on patient autonomy

AI empowers people with information and personalized treatment 

options, supporting better risk stratification and pathology 

segmentation

AI reliance undermines autonomy and doctor-patient bonds. 

[HEMSS inclusivity and engagement aligns the public with 

stakeholders]

AI tools support public health and shared decision-making 

between patients and healthcare providers for effective PHM of 

HPO.

Patients may feel choice is limited by AI, reducing PHM take up 

[HEMSS classify multiple citizen options in QA eXams with 

probability scores on the best choices]

Involvement in decision-making

Involving the public in AI decision-making ensures transparency 

and trust, which is required for effective PHM for HPO

Public engagement processes can be time-consuming and may slow 

PHM for HPO [HEMSS classify X evidence for informed choices]

Public input can lead to more socially acceptable and ethical AI 

applications, improving the overall impact of PHM for HPO

People may misunderstand or resist safe QA-AI technologies, 

which hinder PHM for HPO [HEMSS refusal of classification 

options provide structured review]
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TABLE 9  PHM harmonization aligns national organizations for HPO.

UK population
health management

US population
health management

Human Pangenome Reference Consortium Human Pangenome Reference Consortium

The International Human Pangenome sets a genetic baseline, crucial for public inclusiveness in the development of HPO digital identities for PHM.

Genomics Medical Services National Human Genome Research Institute

Engagement between GMS and health research institutes identifies predictors in multi-omics data, essential for personalized care plans during the digital lifetime.

National Institute of Health Research Centers for Disease Prevention and Control

Nations align on health risk stratification research, enabling better disease segmentation with accurate intercepts aligned using the digital record.

NHS AI Laboratory [Biobanks] National Institute of Health

QA-tailored analytics for personalized care in safe and secure digital spaces for ICB and CMS oversight of digital maturity HIMSS and HEMSS for PHM of HPO reform.

Responsible Technology Adoption National Institute of Standards & Technology

Trust in technology adoption, accept statistical outcomes, and mitigate adverse events, like premature death or reduced life expectancy, through adherence to digital classifications.

Technical PRIDAR Clinical PRIM&R

Engaging stakeholders in AI aims to ensure the integrity of HPO systems. HEMSS agile group development mitigates risks in the algorithm and clinical service.

AI Digital Regulation Service Food and Drug Administration

The ecosystem expands data alliances service adherence as scientific themes develop classifications for adoption by organizations.

AI Safety Institute AI Safety Institute

The UK-US AISI for PHM aims to predict and intercept HPO, with ecosystem ICB and CMS organizational adherence to HIMSS-HEMSS infrastructure.

an ecosystem (Siegel et al., 2018; Pimperl, 2018; Greater Manchester 
Integrated Care Partnership, n.d.), whereas the HEMSS stewardship 
systemizes HPO for global health inclusiveness.

The WHO Focus Group for evaluating standard AI health 
solutions interfaces ML, medicine, regulation, public health, and 
ethics (United Nations, n.d.) with HEMSS principals, engaging 
stakeholders on reform to UN SDGs (United Nations, 2023; 
U. Environment, 2021). Meanwhile, a PHM ecosystem with newer 
pangenomes determines HPO specificity, providing safer predictors 
and intercepts (Petrić Howe and Bundell, 2023). Moving with the 
WHO’s six principles, the direction intensifies on the genome and 
social science in public health inclusiveness with national engagement 
to optimize the PHM of HPO through HEMSS future directions 
(Jasarevic, 2021; Benjamin et al., 2024).

Furthermore, the WHO cautions against using AI in poorer 
nations, speculating that the UK-US should lead global initiatives, 
whereby the HEMSS is ideal for the PHM of HPO reform with 
evidence-based outcomes (Adam, 2024). Looking through the lens of 
heterogeneity, HPO are associated with scientific features that predict 
health and inform intercepts through a classical approach (Woodward 
et al., 2022). UK NHSE AI Ops, Genomics England, and the US NIH 
alignment for AISI/NIST open biological models, while HEMSS 
simplifies science and technology reform with a “classical” progress 
unique to national HPO integration (Department of Science, 
Innovation and Technology, 2023; Human Phenotype Ontology, n.d.).

Figure 1 depicts the development of GEN AI for adoption in 
primary care reform. In Column 2, HEMSS principles deploy value-
based care through public inclusiveness and stakeholder 
engagement in the governance and adherence to fit-for-purpose 
classifications at the point of need. In Column 3, the HEMSS 
standards and tools for the UK ICB and US CMS execute the 
classical predictive health pre-eXams and eXam intercepts, with 
each X explaining world HPO health and what nations choose to 
adopt for their PHM development.

1.4.3 HEMSS stewards classification phases for 
adherence and harmonization

Figure 3 harmonizes the reform steps and pilots involving US-UK 
partners in AI Safety focused on biological modelling for personalized 
predictors and intercepts (NIST, 2024). The MoU for AI establishes 
the AISI for the future of HPO, with pilot projects through the AIDRS 
with Genomics England, biobanks, Google, DeepMind, and OpenAI 
(US Department of Commerce, 2024; NHS Beta, n.d.; Care planning, 
2024). HEMSS stewards the classifier phases in personalized predictive 
health pre-eXams and precise care eXam intercepts.

Figure  2 harmonizes value-based care points of need for 
HPO-centered healthcare that is safe, fair, transparent, trustworthy, 
and engages organizations overseen by UK ICBs and the US CMS 
underpinned by national health initiatives. PHM develops from 
Trusted Research Environments, with UK NIHR and US NIH 
engaging in clinical pathway initiatives, using specialist genomics to 
develop ecosystem PHM of HPO with Agentic AI stewards of 
classifications (National Institute for Health and Care Research, 2024; 
National Institute of Health, 2024b).

Figure 1 harmonizes the reform columns for the PHM-HEMSS 
agile group development, featuring multiple authorities that align into 
more refined services with authority for HPO research, regulation, 
commission, and stewardship underpinned by Generative AI in 
quantum futures. Table  9 shows the changing landscape, as the 
management of populace health will realign national services that 
harmonize with digital identity.

1.4.4 Debate on future PHM for US-UK 
accreditation or regulation

As Figure 2 shows, the HPO policy stewards the predictive health 
pre-eXam development and precise care eXam adoption in an 
ecosystem of fit-for-purpose classification adherence and monitoring. 
Roadmaps for digital transformation in the UK and US align with 
HPO service reviews to consider PHM regulations or accreditation 
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with access and the reuse of data for value-based care at a point of 
need (Transformation Directorate, n.d.; National Institutes of Health, 
n.d.). The debates follow the themes regarding accreditation and 
regulation in Table 10, and a discussion summary follows.

2 Discussion summary

In Figure 1 Column 2, US accreditation of HPO VBC or UK PHM 
regulation of points of need are shown to be  complementary 
approaches that review national structures and governance. US HPO 
accreditation means deciding what to accredit while implementing 
comprehensive ecosystems with data access, a federal priority for 
digital predictive health pre-eXam and precise eXam intercepts as 
classifications (CMS.GOV, 2024; NCQA, 2018; The Joint Commission, 
2024). There is global momentum to advance HPO quality from 
research using standard vocabulary in PHM Agentic AI for 
classification, stewardship, and adherence (Gargano et al., 2023).

In Figure 2, the small circles A contain UK and US HEMSS stewards 
for agile groups in PHM, stewarding the predictors and intercepts. 
Regulating digital PHM with safe algorithms in a robust ecosystem 
develops points of need to adopt HPO truth in the pre-eXams and 
eXams with privacy and cybersecurity (US Department of Commerce, 
2024; NHS Beta, n.d.). The PHM trains on data aggregated for GenAI, 
where HPO X is a fit-for-purpose pre-eXam and eXam in personalized 
plans with lifecycle versions. Pre-exam/exam with a de-sized x, 
informed predictor, or intercept is not recommended for adoption, 
citing the reason from the AIDRS in explaining x.

In Figure  3, for the best outcome, the federated learning 
quantum intelligence reform steps engage PHM stakeholders to 
accept or reject HPO flow as a predictor or intercept that is 
X-approved for adoption, which mutes the accreditation vs. 
regulation debates for continual improvements. HEMSS-Agentic AI 
reduces bureaucratic hurdles to ecosystem quality and safety, while 
ethical queries on accountability, transparency, human autonomy, 
privacy, bias, and job security remain (Botha et al., 2024; Masters 
et al., 2024; Sun et al., 2024). The PHM HPO governor, accreditor, 
or regulator of quantum Agentic AI classifies predictors and 
intercepts for adherence to value-based care at the point of need 
with truth or probability (NHS England, 2021b; Institute of 
Biomedical Sciences, 2023), which is ethical and suitable for public 
health, patient safety, and parity.

3 Conclusion

The international program proposal for “Population Health 
Management Higher Expert Medical Science Safety (HEMSS) Agile 
Group Development” resonates with global healthcare through its 
reform impact. HEMSS people inclusivity and stakeholder 
engagement improve public health, patient well-being, and parity at 
the point of need for truth or probability. The PHM classification 
develops a fit-for-purpose HPO for point-of-need adoption with 
value-based predictors and intercepts in an ecosystem.

A UK and US MoU for AI and global aims for HPO by 2030 
organizes for world health and sustained development goals with 
HEMSS a reform complement to HIMSS assents for PHM adherence. 
The UK and US PHM strategy and HPO policy for agile development 
monitors public safety in biological and social determining evaluations. 
Assessments of well-being and welfare utilize biobanks with genomics as 
HEMSS norms and AI tools accelerate the global aims for PHM of HPO.

The author tabulates the reform and HEMSS governance with 
agile group development (Table 1) and classifies instances of real-
world predictive pre-eXam and eXam intercepts (Table  2). The 
program uses adversarial, neural, and transformer tools for HPO 
systems (Table 3) with generative AI and multimodal data (Table 4), 
as society adopts theories to develop infrastructure (Table 5).

To transform HPO theory into PHM practice, HEMSS agile groups 
were developed with ICBs and CMSs (Table 6). Ethical and societal 
debates have ensued on integrating HPO (Tables 7, 8). The PHM 
actions align national services with debates on accreditation and 
regulation for the future of Agentic AI (Tables 9, 10). The author’s work 
builds on his original concept, later expedited by NHSE, for quality 
assurance of end to end workflow including validation, training, and 
assurance (Henry, 2014, unpublished manuscript)1. This foundational 
idea now informs the development of HEMSS agile groups, which 
accelerate public health, patient safety, and equality through science 
and technology governed by classification adherence as appropriated 
to ISO 15189:2022 Annex A (Royal College of Pathologists, 2022).

The UK and US national structures and policies for PHM benefit 
from a strategy toward biological modelling and data monitoring, as 

1  J. A. Henry, “Patient Blood Management,” unpublished manuscript, 

supervised by NHS England Workflow Governance Lead, University of 

Greenwich, Greenwich, U.K., 2014.

TABLE 10  The PHM of HPO for accreditation or regulation.

Human phenotype ontology accreditation Themes Population health management regulation

For: Ensures quality and standards.

Against: What is to be accredited?

Quality For: Ensures compliance and safety.

Against: Multi-stakeholder complexity

For: Builds trust and credibility.

Against: Costly and time-consuming

Cost For: Increases public confidence.

Against: Expensive to implement

For: Provides continuous improvement.

Against: May limit innovation.

Innovation For: Ongoing enhancements.

Against: Resistance to reform requires HEMSS stewardship.

For: Transparency and accountability.

Against: Create bureaucratic hurdles

Inclusivity For: Transparency and accountability.

Against: Lead to excessive red tape.

For: Facilitates international recognition.

Against: Not universally accepted.

Adherence For: Ensures global standards!

Against: Different national laws

For: Stakeholder engagement.

Against: Can be seen as restrictive

Engagement For: Stakeholder involvement

Against: May limit flexibility
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expedited in predictive health pre-eXams and precise eXam intercepts 
[X = HPO-Gen AI]. UK clinics continue to progress with their 
genome working phase strategy as biobanks expand their social data. 
Concurrently, more effort is needed in the US States for seamless 
value-based care across citizens’ HPO points of need. The value of 
HEMSS agile group development is in clear principal policies, 
standards, tools, and HPO monitoring, which accelerate PHM reform 
through classic digital identities.

The National Health Service Act of 1946 and US Medicare and 
Medicaid Act of 1965 benefit from safe and secure HPO systems. The 
stewarding proposition for national oversight executes public 
inclusivity, stakeholder engagement, governance of classifications, and 
adherence to principles, standards, and tools for global reform to 
develop PHM.

Recognising new organisational strategies with HEMSS through 
bodies, such as the UK Genomics England and the Life Science Sector 
is profound in realising the NHS 10 Year plan, “Population Health 
Management, Higher Expert Medical Science Safety with Agile Group 
Development” is a proposal to the World Health Organization to 
sustain development goals for well-being and socioeconomic growth. 
In conclusion, international oversight should consider the principles of 
the HEMSS stewardship for public wellbeing with ecosystem value-
based care in population health at the point of phenotype need for the 
truth in medicine.
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Glossary

AGI - Artificial General Intelligence

AIDRS - AI Digital Regulation Service

AISI - AI Safety Institute

CMS - Centers for Medicare and Medicaid Services

CNN - Convoluted Neural Networks

CQC - Care Quality Commission

CVD - Cardiovascular Disease

DNA - Deoxy Ribonucleic Acid

DRS - Digital Regulation Service

DSIT - Department of Science, Innovation, and Technology

ECG - Electrocardiograph

EHR - Electronic Health Record

EMRAM - E-Medical Record Adoption Model

FDP - Federated Data Platform

FHIR - Fast Healthcare Interoperability Resources

GAN - Generative Adversarial Network

GDPR - General Data Protection Regulation

GEN - AI Generative AI

GMS - Genomic Medical Service

GP - General Practitioner

GPU - General Processing Units

HEMSS - Higher Expert Medical Science Safety

HIMSS - Healthcare Information Management System Society

HIPAA - Health Insurance Portability and Accountability Act

HPO - Human Phenotype Ontology

HRA - Health Research Authority

ICB - Integrated Care Board

ICD - International Classification of Diseases

IFRAM - Infrastructure as a Model

IPC - Integrated Primary Care

ISO - International Organization of Standardization

LLM - Large Language Models

MHRA - Medicines and Healthcare products Regulatory Agency

ML - Machine Learning

MoU - Memorandum of Understanding

MRI - Magnetic Resonance Imaging

NAS - Neural Architecture Search

NEQAS - National External Quality Assurance Service

NHS - National Health Service

NHSE - NHS England

NIST - National Institute of Standards and Technology

NICE - National Institute of Clinical Excellence

NLP - Natural Language Processing

NSCT - National Science and Technology Council

OSEIPS - Ontology System Engineering Initiatives for Public Safety

PCHR - Personalized Cloud Health Records

PHI - Protected Health Information

PHM - Population Health Management

PRIDAR - Predictive Risk Intelligence Decision Analytics 
and Reporting

QA - Quality Assurance

SEIPS - System Engineering Initiatives for Patient Safety

TRE - Trusted Research Environment

VBC - Value-Based Care

WHO - World Health Organization
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