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Abstract

An Intelligent Health Operations Fabric (IHOF) unifies
benefit administration and population-centered care
coordination, much as a data fabric streamlines access to
and use of data for analysis. Governance ensures data are
complete, accurate, timely, protected, and provisioned at
scale for analytic engines. Interoperability bridges, built on
industry-standard components, give internal and external
users controlled access to the fabric's data and capabilities.
Workflow orchestration links supply and demand, integrates
software systems, and coordinates business processes on
behalf of and in support of individuals, while decision-
support modules enable fact-driven decision making.

By bringing together these disparate functions, the IHOF
addresses two questions that research and practice have
largely treated separately: how to coordinate service
delivery for a defined population, and how to improve the
operational decisions that support that coordination. In
doing so, it enables population health management and a
better beneficiary experience across an ecosystem of health-
related partners. Specifically, managed data access and use
drive intelligent decision making that advances population
health; enables equitable access to services; supports risk
stratification, personalized care planning, and quality-
focused functional outcomes; connects service delivery
across geographic and institutional boundaries; engages
patients and beneficiaries in their own care; enables
systematic, continuous outcome measurement; and closes
feedback loops for ongoing improvement.
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economy. Digital Innovation. Digital Infrastructure. Health
Systems. Health Operations, Operations Research, Business
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1. INTRODUCTION

The Intelligent Health Operations Fabric is defined and
research questions articulated. Benefit administration and
population-centered care coordination are positioned as
fundamental yet disparate pillars of health systems; their
unification is justified. The scope and key terms are outlined,
and structure is previewed.

The Intelligent Health Operations Fabric is a meta-
operating system for health systems that harmonizes the
diverse health care operations among the public, private, and
voluntary sectors into one Operating System for Collective
Intelligence in Health. It enables fair and equitable Benefit
Administration and Population-Centered Care Coordination
for any health system by promoting improved beneficiary
experiences, better health outcomes, lower funds
mobilization, and better utilization efficiency. Within this
context, the following questions are addressed: (1) How can
the disparate and often conflicting aims of Benefit
Administration and Population-Centered Care Coordination
become unified to ensure fair and equitable health systems
for populations in all their diversity? (2) What mechanisms
can incorporate vital conditions for improved health system
performance? Benefit Administration involves the pooling,
allocation, and disbursement of funds for health; the
organization of preventive, promotive, -curative, and
rehabilitative health care; and the measurement and
management of health outcomes through routine, periodic,
and ad hoc surveys. Population-Centered Care Coordination
entails a significant departure from the hospital-centric
systems of the present into a Networ[k]-Centric model that
enables seamless care delivery through all agencies of the
health system.
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2. Conceptual Framework

The Intelligent Health Operations Fabric for Unified
Benefit Administration and Population-Centered Care
Coordination is defined, and a structural framework is
proposed that captures the essential characteristics and
interactions of an interconnected system that reconciles the
underlying data fabric for unified benefit administration and
population-centered  care-coordination  processes. The
framework identifies five key dimensions—benefit
administration with health-care delivery, care coordination,
population health management, and data governance and
analytics—and articulates a series of linkages that are framed
as hypotheses. The resulting model offers insights into how
an operations fabric may promote more equitable, effective,
and efficient population-centered service delivery, fulfilling
core objectives of the Affordable Care Act and the National
Quality Strategy through improved integration of
government-sponsored benefit and risk-pooling programs
with community initiatives designed to support and improve
beneficiary experience.

The Intelligent Health Operations Fabric integrates the
underlying data sources and management activities for both
unified benefit administration and population-centered care-
coordination processes, with those formally managed across
all public and private-sector programs coordinated around a
common set of risk stratification, care-planning, and care-
coordination processes. Such a link is recognized as essential
for allowing the natural extension of the continuous-loop

improvement concept into the population-health domain, as
part of the drive towards closing the care-delivery loop. By
addressing data quality issues; shortening the latency of
reporting on outcome measures; defining accountability
across a wide range of medical, social, environmental, and
cultural conditions; and ensuring that these dimensions
incorporate the voice of the patient, the Intelligent Health
Operations Fabric establishes a basis for effective
management of beneficiary experience across the entire
health care continuum.
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3. Architectural Components of the
Intelligent Health Operations Fabric

The Intelligent Health Operations Fabric comprises
essential modules required to realize its vision. A governance
layer oversees infrastructure integrity, rules conformance,
and operating principles. The distributed ledger provides a
consolidated view of information spanning multiple data
sources while enabling trusted sharing. Analytics on health
and operational data support risk stratification, predictive
modeling, and efficiency assessment. Interoperability bridges
facilitate data exchange using industry standards. Security
and privacy controls manage user identities, govern
actionability across roles, and protect sensitive information.
User interfaces present curated data and support system
interactions. A continuous workflow orchestrator supervises
all operations. An intelligent decision-support engine
proposes actions, generates alerts, or links to human experts.

Health and administrative records, event notifications,
social determinants of health, and external intelligence on
infectious disease outbreaks or HW availability constitute
core datasets. Data quality and rhythmic freshness are crucial;
blind trust in models is unwise, especially in health, where
the stakes are high. Delay in ingestion may strain or disrupt



operations. Strategic response to urgency, importance, or
rarity of events can limit need for low-latency ingestion.
Having reliable data for risk stratification or predictive
modeling at quarterly cadences may suffice. Enabling
efficient and scalable modelling with modular designs
offering flexibility in cost-value trade-off is key to the
analytics architecture. Defining roles and controlling actions
are vital for security and privacy, with associated governance

e H=Health status
e A= Accessibility
e (Q=Quality of care

e q,B,y=weighting coefficients

to avoid over- or under-exposure of data.
Mathematical Formulas:

(1) Population Risk Score
n
PRS = Z w; Ri
i=1

where
e R;=Riskindicator
e w;=Risk weight
(2) Health Benefit Efficiency

Benefits Delivered
Resources Utilized

HBE =

(3) Care Coordination Index

Successful Coordinated Cases

] =
cc Total Cases
(4) Data Quality Score
DQS
_ Accuracy +C ompleteness + Consistency + Timeliness

4

(5) Decision Support Accuracy

Correct Decisions
DSA =

Total Decisions

(6) Workflow Efficiency

Completed Tasks
Processing Time

(7) Patient Outcome Improvement

Outcome, — Outcome
POI = after before

Outcomepefore

(8) Population Health Index

PHI = aH + BA +¥Q

where

4. Interoperability and Standards

User-centric health information systems must exchange
data seamlessly to support coordinated delivery across
multiple providers, payers, and settings. A service-oriented
approach lies at the core of interoperability. The design
exploits widely accepted messages for the exchange of
patient clinical and claims data, underpinned by standard data
formats and clinical terminologies. Traditional bilinear
integration patterns are complemented by an event-driven
architecture where services become automatically aware of
prominent occurrences, notably admission, discharge, and
transfer scenarios. A layer of interoperability bridges
implements data translation and is responsible for semantic
alignment of disparate data, allowing for the sharing of
derived data resources, notably information of common
interest such as the same patient’s active medications,
allergies, immunizations, laboratory results, and others.

Auditability is an underlying concern, and hence the
model specifies, whenever feasible, the expected data source
for any data. The health authority also governs the data
standards, configuration, and management of the test sets for
the automatic conformance testing, thereby assuring ongoing
compliance and auditability of all systems exchanging data
with the foundational fabric. Additional barriers include data
consent and willingness to share not every piece of data for
any use. Potential mitigations are built into the Intelligent
Health Operations Fabric itself, allowing the intelligent
authentication and verification of a data request.

Table 1. Core Components of the Intelligent Health Operations
Fabric

Component Primary Function Expected Outcome

Policy enforcement and Secure health

Governance Layer - .
compliance operations

. - - . High-quality

Data Fabric Unified data integration healthcare data

Risk prediction and

Analytics Engine Early intervention

insights
.. Clinical Improved decision
Decision Support .
recommendations accuracy
Workflow - Rgd_uced_
Process automation administrative
Orchestrator
delay
Interoperability Standardized Cross-platform

Bridge information exchange coordination



Component Primary Function Expected Outcome
. . Access control and Patient
Security & Privacy encryption confidentiality
Population Health . N Better health
Population monitoring
Module outcomes

Table 2. Data Sources within the Fabric

Data Source Example Data Purpose
Clinical decision

making

Electronic Health
Records

Diagnosis,
medications
Benefit verification

Claims Database Insurance claims

Laboratory Systems Test reports Disease monitoring
o Medication
Pharmacy Systems Prescriptions adherence

Wearable Devices  Heart rate, activity Remote monitoring
Disease

Public Health Records .
surveillance

Population analytics

Social Determinants  Income, housing Risk stratification

5. Population-Centered Care Delivery

The Intelligent Health Operations Fabric facilitates
population-centered delivery of health services. It allows
equitable access to timely and appropriate care, improves
health outcomes and experiences while lowering costs for all
beneficiaries, and builds community resilience against health
shocks. Care delivery leverages health data along the full
continuum of eligibility, promotion, prevention, diagnosis,
treatment, rehabilitation, and maintenance to achieve benefit
administration goals. Population-centered care delivery
transforms such data into knowledge and uses it to refine
processes and service offerings continuously. Health services
for the population-at-large are designed in a risk-stratified
manner, focused on maintaining the well-being of healthy
and preserving the health of those with chronic diseases under
control, while providing timely and appropriate intervention
for anyone sustaining acute episodic illnesses.

Based on expected beneficiary experience, population-
centered care delivery health services are planned to meet the
needs of sub-populations of these beneficiaries when availing
of health services in the benefit administration phase. Past
experience within the region and country is instrumental in
developing a data-driven Risk-Stratified Personalized Care
Plan for Individuals in Need™ for the entire subpopulation
capable of attending the health services offered. Efficient
delivery of these personalized care plans and continuous real-
time synthesis of actual beneficiary experience with the
intended experience, for the authorized populace, is key to
improving them and for population health management.

Table 3. Al Modules and Their Applications

Al Module Input Output

Risk Prediction Clinical records Risk score

Predictive Analytics Historical data  Future health events

Recommendation

. Personalized care
Engine

Patient profile

Resource Optimization Hospital workload Optimal allocation

Fraud Detection Claims data Fraud alerts
Workflow Intelligence Administrative P_ro_c ess
logs optimization

Table 4. Benefits of Intelligent Health Operations Fabric
Traditional System Proposed Fabric

Data Silos Unified Data Fabric

Manual Processing Intelligent Automation

Delayed Decisions Real-Time Analytics

Fragmented Care Coordinated Care

Static Policies  Adaptive Governance

Limited Insights  Predictive Intelligence

6. Conclusion

The Intelligent Health Operations Fabric provides a
unifying architectural framework for the interoperation of
systems that enable the delivery of personalized care and the
fulfillment of health benefit entitlements. The governing
layers of policy and local health system capabilities operate
in concert with care delivery and research capabilities that
utilize advances in technology to maximize equity and
population-centeredness. In a health operations context,
“population-centered care” implies that the health needs of
the eligible population for health benefits are being actively
addressed by local care providers. This population-
centeredness can be measured through such indicators as: the
extent to which individuals with the most severe and
intractable health problems are receiving care; whether
appropriate specialized and diagnostic services are available
and used; whether care plans that integrate services provided
by different disciplines, care providers, and settings are being
constructed and followed; whether health information
covering all aspects of care is accessible to patients and care
providers; and whether patients’ experience is being regularly
assessed and acted upon. Without this population-centered
focus, significant inequities across subpopulations within the
eligible population may persist, creating one measure of
failure for a population health strategy.



With significant investment in both population health

management and improving patients’ experience with care,
there is an opportunity for the Intelligent Health Operations
Fabric to enable both aspects through the comprehensive
utilization of Linked Data principles, its deployment across
data silos, and the presence of operations and research
capabilities within a single fabric. While the Intelligent
Health Operations Fabric describes the full scope of
capabilities, the focus is currently on the initial set of usage
patterns related to population health management, with an
emphasis on the experience of beneficiaries interacting with
the local health system for the receipt of health benefits. In
particular, the analysis considers how the Intelligent Health
Operations Fabric can support the ability of local health
systems to actively manage the health of their eligible
population and deliver an equitable experience with care.
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