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Abstract: Background: This conceptual policy paper addresses key structural challenges in
contemporary healthcare systems - namely, fragmentation, capacity imbalance, and technological
underutilization. Despite multiple reforms, health systems remain inefficient and inequitable,
especially in specialized service delivery. Objective: We introduce the Integrated Specialized Health
Model (ISHM), a conceptual framework for the strategic organization of specialized services within
an integrated, digitally supported healthcare network. Methods: The ISHM is positioned against
international models such as the Patient-Centered Medical Home, Accountable Care Organizations,
and Scandinavian regional care systems. It integrates digital interoperability, Al, and robotics within
anetwork-based, modular structure. Results: The model provides benefits in clinical quality, resource
efficiency, and patient experience. A pilot implementation pathway is proposed, including shared
infrastructure, harmonized protocols, and outcome-based monitoring. ISHM is particularly suited to
structurally fragmented or under-resourced systems, such as those in Central and Eastern Europe.
Conclusions: ISHM offers a scalable and policy-aligned framework to bridge specialization with
integration, and digital innovation with systemic resilience. Its conceptual design supports further
empirical validation and policy adoption.
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Introduction

Global healthcare systems are under mounting pressure due to rapidly aging populations, the
rising burden of chronic diseases, and escalating expenditures on advanced medical technologies [1-
3]. Projections suggest that in many countries, health spending will outpace GDP growth, particularly
in societies with large elderly populations [1]. At the same time, over 70% of global mortality is
attributable to non-communicable diseases, which demand long-term, resource-intensive care
pathways [2].

Despite repeated reform efforts, structural inefficiencies remain pervasive across many
healthcare systems. These include fragmented care structures, parallel services, and redundant
resource allocation—all of which contribute to capacity imbalances, workforce shortages, and
unequal access to high-quality services [3-5]. While various models have sought to address these
gaps, they often focus either on integration or specialization, rarely both in a unified and scalable
framework.

International frameworks such as the Patient-Centered Medical Home (PCMH), Accountable
Care Organizations (ACO), and regionally integrated Scandinavian systems offer valuable insights
into coordinated care and cost-efficiency [6-8]. However, they do not provide a systematic solution
for integrating highly specialized centers into multidisciplinary care pathways. This is especially
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problematic in fields such as rehabilitation, oncology, and chronic disease management, where
complex needs often intersect with fragmented service delivery [9,10].

The Integrated Specialized Health Model (ISHM) seeks to address this gap by offering a policy-
oriented framework for the structured integration of specialized services. It emphasizes coordinated
networks of care, standardized operating protocols, and digital interoperability. Moreover, the ISHM
explicitly incorporates emerging technologies such as artificial intelligence (AI) and robotics into both
care delivery and system management [11,12].

This paper outlines the conceptual foundations of the ISHM, positions it among existing
international models, and explores its potential as a flexible and evidence-based solution for
strengthening healthcare systems. Special attention is given to its relevance for Central and Eastern
Europe, where structural fragmentation and resource constraints persist despite policy efforts toward
integration.

The Conceptual Framework of ISHM

The Integrated Specialized Health Model (ISHM) is built on a network-based configuration of
specialized healthcare centers that operate in a structurally integrated, interoperable, and
strategically coordinated manner [13,14]. The primary objective of this framework is to optimize
existing healthcare capacities and prevent the duplication of expensive, labor-intensive
infrastructure, which continues to strain financial and human resources across numerous systems
[15].

Although many health systems maintain specialized institutions, they often operate in silos
without meaningful horizontal or vertical coordination. This fragmentation leads to diagnostic
delays, poor continuity of care, higher operational costs, and lower system efficiency. International
literature highlights the lack of comprehensive models that examine how specialized centers can
function within unified, cross-disciplinary clinical and administrative ecosystems [16,17].

Under ISHM, each center focuses on a clearly defined clinical domain—such as rehabilitation,
oncology, geriatrics, or chronic disease management — thus fostering deep expertise and high service
quality. However, rather than functioning in isolation, these centers are embedded in a broader,
integrated care network. This configuration enables both vertical integration (e.g., between inpatient
and outpatient services) and horizontal alignment (e.g., among specialties), thereby increasing the
effectiveness of patient pathways [18].

A core element of ISHM is standardized, bi-directional information flow across institutions. This
is supported by a shared digital infrastructure that enables real-time data exchange, unified patient
records, and Al-assisted decision support [19]. By enabling interoperability and transparent access to
care processes, ISHM reduces duplication, medical errors, and inefficiencies.

From a policy perspective, ISHM supports capacity rationalization, equitable access, and
workforce sustainability - goals emphasized by European Union health policy guidelines and the
World Health Organization's recommendations on integrated service delivery [20,21].

Importantly, ISHM distinguishes itself by its explicit inclusion of emerging technologies. Robotic
rehabilitation devices, digital triage tools, and Al-driven analytics are not optional add-ons but
foundational components of the system architecture. While these technologies are often deployed in
isolation at the institutional level, their systemic integration across care levels is rare, especially in
Central and Eastern Europe [22].

Thus, ISHM represents a multidimensional, policy-relevant model that unifies the benefits of
specialization with the efficiencies of integration and the potential of advanced technologies. Its
design invites empirical implementation, particularly in health systems struggling with
fragmentation, inefficiency, and workforce scarcity.
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Positioning ISHM Among International Models

To understand the strategic relevance of the Integrated Specialized Health Model (ISHM), it is
essential to compare it with internationally recognized models that aim to improve care quality,
integration, and cost-efficiency. Three dominant frameworks serve as comparative benchmarks: the
Patient-Centered Medical Home (PCMH), Accountable Care Organizations (ACO), and regionally
integrated care systems in Scandinavian countries.

The PCMH model emphasizes patient-centeredness and continuity of care, particularly within
primary care settings. It has been successfully implemented in several Western European countries
and the United States, resulting in improved patient engagement and care coordination [23,24].
However, its capacity to manage complex, high-intensity cases—such as those requiring specialized
rehabilitation, oncology, or geriatrics —is limited by its primarily generalist infrastructure.

ACO models, largely developed in the U.S., integrate outcome-based financing with shared
accountability mechanisms to reduce unnecessary interventions and improve care quality [25,26].
While ACOs show success in reducing hospitalizations and optimizing chronic disease management,
they do not offer a structured mechanism for integrating highly specialized services across
institutions, nor do they incorporate advanced technological innovations in a systematic way.

Scandinavian models represent regionally coordinated healthcare networks that excel in access
equity, decentralization, and interoperability. Sweden, Norway, and Denmark have achieved high
levels of system-level integration, often supported by unified health information systems and
regional governance structures [27,28]. However, these models generally underutilize robotics, Al
and precision technologies, focusing instead on equity and sustainability.

Compared to these models, ISHM introduces four distinct innovations:

1. Explicit structural integration of specialized services, such as rehabilitation, oncology, and
geriatrics.

2. Standardized digital interoperability, including Al-based decision support and robotic
applications.

3. Flexible modular design, suitable for under-resourced or structurally fragmented health
systems.

4. Policy-level implementation framework, aligned with EU health strategy objectives and WHO
recommendations.
ISHM does not aim to replace existing models but rather complements and enhances them in

contexts where specialization has outpaced coordination. Its design allows it to bridge patient-

centered care with high-complexity service delivery, filling a conceptual and operational gap in
global health system architecture.

Benefits of the ISHM Model

The implementation of the Integrated Specialized Health Model (ISHM) offers a
multidimensional set of benefits that address core weaknesses in many contemporary healthcare
systems. These benefits can be classified into three major categories: clinical quality, economic
efficiency, and patient-centered outcomes.

1. Clinical Quality

ISHM enables the concentration of domain-specific expertise within specialized centers while
maintaining horizontal and vertical integration across services. This arrangement improves
diagnostic accuracy, reduces information fragmentation, and supports multidisciplinary care
planning [29,30]. Through shared digital platforms and Al-assisted decision-making tools, the model
facilitates early detection, real-time monitoring, and evidence-based interventions in both acute and
chronic care scenarios [31].

2. Economic Efficiency
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By reducing parallel infrastructure and unnecessary duplication of services, ISHM promotes
optimal use of existing resources. It encourages the rational reallocation of workforce and
infrastructure capacity, thus alleviating financial strain on health systems [32]. Fragmentation has
been repeatedly identified as a primary driver of inefficiency and waste; ISHM counters this by
embedding standardization, interoperability, and cross-institutional planning [33].

3. Patient-Centered Outcomes

Patients benefit from clearer care pathways, reduced wait times, and improved service
continuity - especially in long-term or complex care situations such as stroke rehabilitation or
multimorbidity management [34]. The use of robotic and interactive digital technologies not only
expands therapeutic options but also reduces the burden on healthcare professionals, enabling more
personalized and effective care [35,36].

ISHM is designed to be scalable and adaptable to different health system contexts. It allows for
targeted implementation in resource-limited settings and serves as a platform for continuous
innovation and performance monitoring.

By simultaneously addressing quality, efficiency, and patient experience, ISHM contributes to a
more resilient and sustainable healthcare ecosystem.

Pilot Implementation Proposal

To facilitate real-world validation and policy translation, we propose a pilot implementation of
the Integrated Specialized Health Model (ISHM) within a defined regional healthcare network. This
pilot aims to assess operational feasibility, clinical impact, and system-level outcomes under
controlled but realistic conditions.

The pilot project would include at least four specialized centers (e.g., neurology, rehabilitation,
geriatrics, and chronic disease management), linked through a centralized digital infrastructure.
These centers would operate under harmonized clinical protocols and participate in joint planning,
data sharing, and outcome monitoring.

Key Objectives of the Pilot:

1. Protocol Harmonization:

Develop and apply standardized care pathways across centers to improve quality, reduce
variation, and facilitate data comparability.

2. Digital Integration:

Establish a shared platform with full interoperability, including synchronized electronic health
records (EHRs), clinical dashboards, and Al-assisted support tools [37].

3. Cross-Sector Collaboration:

Implement structured multidisciplinary communication and joint decision-making mechanisms
between centers and levels of care.

4. Resource Rationalization:

Evaluate and realign infrastructure and workforce capacities to eliminate redundancies and
improve allocation efficiency [38].

5. Performance Monitoring:

Define and track outcome indicators such as readmission rates, care delays, patient satisfaction
scores, and cost metrics to measure impact.

The pilot should run for a minimum of 12 months, with quarterly evaluations and final outcome
analysis. A mixed-methods approach is recommended, combining quantitative measures with
qualitative assessments (e.g., staff and patient feedback, implementation barriers).

In the Central and Eastern European context - where institutional fragmentation, resource
constraints, and uneven technology access persist - the ISHM pilot can serve as a reference model for

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202505.1032.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 14 May 2025 d0i:10.20944/preprints202505.1032.v1

5 of 7

scalable transformation. Insights from the pilot would inform national and cross-border policy
development aligned with EU priorities on health system modernization and digital innovation
[39,40].

Discussion and Policy Implications

The Integrated Specialized Health Model (ISHM) offers a conceptual and operational response
to long-standing structural deficiencies in healthcare systems. By aligning specialization with
integration, and combining clinical expertise with system-wide coordination, the model presents a
new approach to addressing fragmentation, inefficiency, and inequity [41].

From a policy perspective, ISHM supports several high-priority objectives:

e Cost containment and capacity optimization through the elimination of redundant
infrastructure.

o  Workforce sustainability by realigning labor distribution across interdependent services.

e Digital transformation by embedding Al and robotics into core operational processes.

¢  Outcome-based financing via clearly traceable, standardized care pathways.

These elements correspond closely with EU strategies for resilient health systems and WHO
recommendations for people-centered service delivery [42].

ISHM is also compatible with value-based healthcare principles. It encourages transparency in
resource use and fosters accountability through measurable indicators, such as patient-reported
outcomes and clinical performance benchmarks. These features make it suitable for implementation
within performance-linked payment frameworks.

In addition, the model supports proactive service planning. Its digital infrastructure enables
predictive analytics and adaptive resource allocation - key features for system resilience during
external shocks, such as pandemics or workforce shortages.

Importantly, ISHM is not a “one-size-fits-all” model but a modular framework that can be
adapted to diverse national and regional settings. Its flexibility allows phased implementation and
scale-up based on local priorities, infrastructure maturity, and political readiness.

Stakeholder engagement - including clinicians, managers, and policymakers—is critical for
successful implementation. Legal and regulatory adjustments may also be needed to enable cross-
institutional data sharing, performance-based contracting, and integrated governance structures.

Overall, the ISHM should be viewed as a strategic policy instrument to strengthen healthcare
systems through evidence-based design, digital integration, and specialized coordination.

Conclusion

The Integrated Specialized Health Model (ISHM) provides a structured, policy-oriented
response to the fragmentation and inefficiencies that challenge modern healthcare systems. By
uniting specialization with coordinated integration, ISHM offers a framework that improves clinical
quality, economic performance, and patient experience simultaneously.

Through its modular design, digital infrastructure, and embedded use of artificial intelligence
and robotics, the model facilitates targeted reforms while remaining adaptable to diverse healthcare
contexts. It is especially well-suited to regions facing resource constraints, workforce shortages, and
institutional disconnection.

As health systems globally seek to become more resilient, equitable, and sustainable, ISHM
emerges as a forward-looking solution. Its implementation may enhance system-level accountability,
enable performance-based financing, and support the digital transformation of care.

A pilot program is proposed as the next step toward empirical validation. Through careful
implementation and continuous evaluation, ISHM may serve as a reference model for strategic health
system development —particularly in Central and Eastern Europe, but also in other countries seeking
innovative frameworks for integrated and specialized care.
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