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Abstracts 

Introduction. The purpose of the article is to develop a conceptual and methodological model of data-driven 

state regulation of digital transformation in the rehabilitation system by substantiating its regulatory architecture, 

indicator framework and hybrid decision-making logic.  

Materials and Methods. The study is conceptual and methodological in nature and does not involve primary 

surveys or experimental testing of digital rehabilitation technologies. The methodological basis includes the 

institutional and systems approaches, structural-functional analysis, conceptual modelling, policy mapping, 

regulatory mapping and case-based reasoning. The source base consists of international scientific publications, 

OECD and WHO documents, European approaches to digital health governance, and studies on data-driven 

governance, health data governance, telerehabilitation, rehabilitation big data and eHealth development. 

Results. The article proposes an original conceptual and methodological model of data-driven state regulation 

of digital transformation in the rehabilitation system. Its core is an adaptive regulatory architecture that integrates 

the rehabilitation data environment, data governance and interoperability, indicator-based monitoring, regulatory 

analytics, hybrid decision-making, adaptive regulatory instruments, system performance assessment and a feedback 

loop. It is substantiated that rehabilitation data acquire regulatory value only when they are transformed into 

indicators, analytical signals and grounds for public decision-making. An indicator framework has been developed, 

covering digital infrastructure and interoperability, access to rehabilitation services, quality and rehabilitation 

outcomes, regulatory capacity, trust, security and system resilience. A hybrid decision-making model has also been 

formed. In this model, digital analytics, algorithmic support and risk assessment do not replace public authority 

decisions, but strengthen their evidence base, timeliness and transparency through expert assessment, legal 

validation and human-in-the-loop oversight. 

Conclusions. The proposed model provides a methodological basis for moving from fragmented digitalization 

of rehabilitation services to adaptive state regulation of digital transformation in the rehabilitation system. 

Keywords: state regulation, digital transformation, rehabilitation system, data-driven governance, eHealth, 

indicators, hybrid decision-making, telerehabilitation. 

 

Мета. Метою статті є розроблення концептуально-методологічної моделі державного регулювання 

цифрової трансформації реабілітаційної системи на основі даних шляхом обґрунтування її регуляторної 

архітектури, системи індикаторів та гібридної логіки прийняття управлінських рішень. 

Матеріали та методи. Дослідження має концептуально-методологічний характер і не передбачає 

проведення первинного анкетування чи експериментального тестування цифрових реабілітаційних 

технологій. Методологічну основу дослідження становлять інституційний і системний підходи, 
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структурно-функціональний аналіз, концептуальне моделювання, картування державної політики, 

зіставлення регуляторних механізмів та аналіз прикладних кейсів. Джерельну базу сформовано на основі 

міжнародних наукових публікацій, документів ОЕСР і ВООЗ, європейських підходів до цифрової охорони 

здоров’я, а також досліджень з питань управління на основі даних, управління медичними даними, 

телереабілітації, великих реабілітаційних даних і розвитку електронної охорони здоров’я.  

Результати. Запропоновано авторську концептуально-методологічну модель data-driven державного 

регулювання цифрової трансформації реабілітаційної системи. Її ядром є адаптивна регуляторна 

архітектура, що поєднує середовище реабілітаційних даних, управління даними та інтероперабельність, 

індикаторний моніторинг, регуляторну аналітику, гібридне прийняття рішень, адаптивні інструменти 

державного впливу, оцінювання результативності та контур зворотного зв’язку. Обґрунтовано, що 

реабілітаційні дані набувають регуляторної цінності лише тоді, коли вони трансформуються в індикатори, 

аналітичні сигнали та підстави для державного рішення. Розроблено систему індикаторів, яка охоплює 

цифрову інфраструктуру та інтероперабельність, доступність реабілітаційних послуг, якість і результати 

реабілітації, регуляторну спроможність, довіру, безпеку та стійкість системи. Сформовано гібридну модель 

прийняття рішень, у якій цифрова аналітика й ризик-оцінювання не замінюють державне рішення, а 

посилюють його доказовість, своєчасність і прозорість.. 

Висновки. Запропонована модель створює методологічну основу для переходу від фрагментарної 

цифровізації реабілітаційних послуг до адаптивного державного регулювання цифрової трансформації 

реабілітаційної системи. 

Ключові слова: державне регулювання, цифрова трансформація, реабілітаційна система, управління на 

основі даних, eHealth, індикатори, гібридне прийняття рішень, телереабілітація. 
 

 

1. Introduction 

The digital transformation of healthcare systems 

is increasingly acquiring not only technological 

but also managerial and regulatory significance. 

The introduction of electronic health records, 

telemedicine services, digital platforms, remote 

monitoring tools, big data analytics and artificial 

intelligence changes the logic of organizing 

medical and rehabilitation services, as well as the 

mechanisms of state influence on their quality, 

accessibility and effectiveness [8; 19; 20]. In this 

process, the rehabilitation system occupies a 

special place, since it combines medical, social, 

functional and long-term components of human 

recovery, while its effectiveness depends not only 

on the fact of service provision, but also on the 

continuity of the rehabilitation pathway, 

interdisciplinary coordination, individualization of 

interventions, monitoring of functional status and 

assessment of achieved outcomes [8; 15]. 

The relevance of the study is determined by the 

fact that digitalization of the rehabilitation system 

generates large volumes of heterogeneous data; 

however, the mere availability of such data does 

not automatically guarantee an improvement in the 

quality of state regulation. Data generated in 

electronic health systems, rehabilitation platforms, 

telerehabilitation services, sensor devices, 

administrative reporting and outcome assessment 

systems often remain fragmented, incompatible or 

insufficiently integrated into the management 

cycle [12; 23]. Under such conditions, digital 

transformation may be reduced to the 

implementation of separate technological solutions 

without the formation of a holistic regulatory 

architecture capable of transforming data into 

indicators, indicators into analytical conclusions, 

and analytical conclusions into evidence-based 

public decisions [16; 25]. 

An analysis of recent studies shows that the 

scientific literature has already formed several 

important areas relevant to this issue. The first area 

is related to the development of data-based 

governance and evidence-based public 

administration, where public governance is 

considered as a process relying on data, analytics, 

digital monitoring and assessment of policy 

effectiveness [5; 7; 26]. The second area covers the 

governance of digital healthcare and health data, 

the interoperability of medical information 

systems, the ethical use of data, privacy protection 

and the regulation of artificial intelligence in 

healthcare [18; 21; 27]. The third area focuses on 

digital rehabilitation, telerehabilitation, 

rehabilitation big data, sensor technologies, 

adaptive rehabilitation systems and digital 

therapeutic solutions [8; 14; 15; 22]. 

Studies on data-based governance explain how 

data can support evidence-based public 

governance, but they do not always take into 

account the specific nature of the rehabilitation 

system. Research on digital healthcare governance 
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substantiates the importance of interoperability, 

security and trust, but usually does not detail the 

mechanism for transforming rehabilitation data 

into regulatory decisions. Studies on digital 

rehabilitation demonstrate the potential of 

telerehabilitation, sensor technologies and adaptive 

systems for personalizing the rehabilitation 

process, yet they mainly focus on the technological 

or clinical effectiveness of individual solutions 

rather than on their inclusion in a holistic 

framework of state regulation. 

This problem is of particular importance for the 

rehabilitation sphere, where managerial decisions 

must take into account not only quantitative 

indicators of service accessibility, but also the 

quality of the rehabilitation process, functional 

outcomes, the safety of digital technologies, 

personal data protection, regional disparities in 

access, the professional readiness of service 

providers and patients’ trust in digital tools [4; 6]. 

Unlike many other segments of healthcare, 

rehabilitation is characterized by long-term 

recovery trajectories, the significant role of 

repeated monitoring, the need to assess the 

dynamics of functional status and the necessity of 

coordinating the actions of various actors: public 

authorities, healthcare institutions, rehabilitation 

centers, specialists, digital platforms, patients and 

communities. 

For Ukraine, this issue has an additional 

dimension, since healthcare digitalization is taking 

place in the context of eHealth reform, the need to 

strengthen the resilience of the healthcare system, 

European integration convergence with EU digital 

standards and the growing demand for 

rehabilitation services under wartime and post-war 

recovery conditions [17; 19; 24]. Ukraine’s 

eHealth infrastructure already creates prerequisites 

for the accumulation and exchange of medical 

data; however, issues of interoperability, 

standardization of electronic medical 

documentation, cybersecurity, workforce readiness 

and the integration of rehabilitation data into the 

public management cycle remain insufficiently 

resolved [1; 2; 3]. 

The unresolved part of the general problem is 

the absence of a holistic conceptual and 

methodological model that would simultaneously 

combine the architecture of rehabilitation data, an 

indicator-based monitoring system, regulatory 

analytics, a hybrid decision-making logic and a 

feedback mechanism for adaptive correction of 

public policy. Existing approaches often focus 

either on the technological aspects of digital 

rehabilitation, on general issues of health data 

governance, or on the use of artificial intelligence 

in the public sector. However, for the needs of the 

rehabilitation system, it is important to develop a 

model in which digital transformation is 

considered not as a set of separate services, but as 

an object of systemic state regulation based on 

data, indicators, risk assessment and evidence-

based managerial influence. 

2. The aim of the study 

The aim of the article is to develop a conceptual 

and methodological model of data-based state 

regulation of digital transformation in the 

rehabilitation system by substantiating its 

regulatory architecture, indicator framework and 

hybrid logic of managerial decision-making.  

3. Materials and Methods 

The study is conceptual and methodological in 

nature and is aimed at developing an authorial 

model of data-driven state regulation of digital 

transformation in the rehabilitation system. Its 

logic does not involve primary surveys, interviews 

or experimental testing of digital rehabilitation 

technologies, since the main result is not the 

empirical measurement of the effect of a particular 

digital solution, but the formation of a holistic 

regulatory architecture, an indicator framework 

and a decision-making model. 

The materials of the study include international 

scientific publications devoted to data-based 

governance, evidence-based public policy 

formation, digital health governance, health data 

governance, the use of artificial intelligence in 

public administration, rehabilitation big data, 

telerehabilitation, adaptive rehabilitation 

technologies, interoperability of medical 

information systems and regulatory sandboxes. 

The source base also includes documents and 

approaches of international organizations, in 

particular the OECD, WHO and European digital 

health frameworks, which define the principles of 

health data governance, interoperability, security, 

secondary use of data and regulatory responsibility 

[12; 19; 20]. The Ukrainian context was examined 

through scientific publications and regulatory-

organizational approaches reflecting the 

development of eHealth, digitalization of medical 

services, standardization of electronic medical 
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documentation, as well as workforce and 

cybersecurity challenges of the digital 

transformation of the healthcare system [1; 2; 3; 

17]. 

The methodological basis of the study includes 

institutional and systems approaches, structural-

functional analysis, conceptual modelling, public 

policy mapping, comparison of regulatory 

mechanisms and case-based analysis. The 

institutional approach was used to determine the 

role of public authorities, regulatory institutions, 

healthcare facilities, rehabilitation centers, digital 

platforms, professionals, patients and communities 

in the process of digital transformation of the 

rehabilitation system. The systems approach made 

it possible to consider the rehabilitation system as 

an interaction of data, digital infrastructure, 

standards, indicators, analytics, regulatory 

instruments and feedback. Structural-functional 

analysis was applied to identify the main elements 

of the authorial architecture and to define their 

regulatory functions. 

Conceptual modelling became the main method 

for forming the authorial model of data-driven 

state regulation of digital transformation in the 

rehabilitation system. It enabled the integration of 

three key components of the study: the regulatory 

architecture, the indicator framework and the 

hybrid decision-making model. The methods of 

public policy mapping and regulatory comparison 

were used to correlate digital data, indicators, 

management problems and possible regulatory 

instruments, including standardization, licensing, 

certification, audit, regulatory sandboxes, targeted 

support, outcome-based financing and policy 

correction [25]. The case-based analysis method 

was applied to summarize relevant international 

and national experience in healthcare 

digitalization, rehabilitation data governance, 

telerehabilitation and regulation of digital health 

systems [6; 12; 14]. 

The research procedure included the conceptual 

delimitation of data-driven state regulation in 

rehabilitation, systematization of the key 

regulatory challenges of digital transformation, 

construction of the regulatory architecture, 

development of the indicator framework and 

formation of the hybrid decision-making model. 

This sequence was used to ensure coherence 

between the conceptual foundations, the regulatory 

architecture, the indicator system and the proposed 

decision-making logic, while avoiding primary 

data collection or experimental testing. 

4. Results and discussion 

The digital transformation of the rehabilitation 

system cannot be considered merely as a process 

of introducing electronic services, 

telerehabilitation platforms, sensor technologies or 

digital communication channels between the 

patient and the specialist. Its managerial essence 

lies in the fact that digital technologies change the 

very logic of forming, exchanging, analyzing and 

using rehabilitation data. In this context, state 

regulation should move from fragmented 

regulatory support for individual digital tools 

towards a holistic data-driven approach, within 

which data become the basis for monitoring, 

assessment, forecasting, selection of regulatory 

scenarios and public policy correction. 

For the rehabilitation system, such a shift is 

particularly important, since rehabilitation is 

characterized by long patient pathways, 

interdisciplinary interaction, the need to assess 

functional status, individualization of recovery 

programs and continuous monitoring of outcomes. 

Unlike one-time medical interventions, the 

rehabilitation process is dynamic, and its 

effectiveness depends on the system’s ability to 

track changes in a person’s condition, adapt 

interventions in a timely manner, ensure continuity 

of services and coordinate the actions of different 

actors. Therefore, digital data in rehabilitation 

should be considered not as an auxiliary 

information resource, but as a strategic basis for 

state regulation of the quality, accessibility, safety 

and effectiveness of rehabilitation services [8; 15]. 

Conceptually, data-driven state regulation of 

digital transformation in the rehabilitation system 

can be defined as an institutionally organized 

process of transforming heterogeneous 

rehabilitation data into managerial decisions 

through a system of standards, indicators, 

analytical procedures, regulatory instruments and 

feedback. Unlike the traditional model of 

regulation, which mainly relies on pre-established 

rules, periodic reporting and post-factum control, 

the data-driven model provides for the continuous 

updating of managerial information, detection of 

dynamic deviations, risk-oriented supervision and 

the possibility of adaptive policy correction based 

on actual results. 
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Within this approach, rehabilitation data pass 

through several successive stages of managerial 

transformation. At the first stage, they originate 

from various sources: electronic health records, 

rehabilitation plans, telerehabilitation platforms, 

sensor and wearable devices, administrative 

reporting, financing systems, patient-reported 

outcomes and regional data on service availability. 

At the second stage, these data must be 

standardized, verified, protected and integrated 

into an interoperable information environment. At 

the third stage, they are transformed into indicators 

that reflect the state of digital infrastructure, 

service accessibility, quality and rehabilitation 

outcomes, regulatory capacity, trust, security and 

system resilience. At the fourth stage, the 

indicators become the basis for regulatory 

analytics, which makes it possible to identify 

trends, compare objects, classify risks and develop 

scenarios of state response. At the fifth stage, the 

results of analytics support managerial decision-

making, but do not replace the institutional 

responsibility of public authorities. 

Thus, the conceptual logic of data-driven 

regulation can be represented as the following 

sequence: data – standardization – indicators – 

analytics – decision – regulatory impact – outcome 

assessment – policy correction. This sequence 

forms not a linear administrative procedure, but an 

adaptive regulatory cycle. Its key feature is that 

each managerial decision must be verified through 

the results of its impact on the rehabilitation 

system, while the obtained results must return to 

the system in the form of updated indicators, 

refined standards, adjusted thresholds or revised 

regulatory instruments. 

An important conceptual prerequisite of this 

approach is the distinction between the concepts of 

“digitalization of rehabilitation services” and 

“digital transformation of the rehabilitation 

system”. The first concept mainly refers to the 

introduction of individual technologies: electronic 

document flow, remote consultations, digital 

platforms, mobile applications or monitoring tools. 

The second concept is broader and implies a 

change in the way the entire system functions: the 

formation of new data flows, transformation of 

management processes, emergence of new 

regulatory objects, transition to indicator-based 

monitoring and use of analytics for public 

decision-making. It is digital transformation, rather 

than digitalization alone, that requires the 

development of a special architecture of state 

regulation. 

In the rehabilitation system, such an 

architecture must take into account at least three 

groups of regulatory challenges. The first group is 

related to data: their fragmentation, uneven quality, 

incompatible formats, insufficient standardization 

of functional assessments and problems of 

integrating rehabilitation data into the general 

eHealth infrastructure. The second group concerns 

technologies: telerehabilitation platforms, digital 

therapeutic solutions, sensor systems, artificial 

intelligence and adaptive rehabilitation tools, 

which require validation, safety control, 

algorithmic transparency and post-implementation 

monitoring [10; 14; 18]. The third group includes 

institutional issues: the responsibility of public 

authorities, the readiness of institutions and 

professionals to work with data, trust mechanisms, 

legal protection of patients, stakeholder 

participation and the system’s capacity to adapt to 

crisis conditions. 

In view of this, data-driven regulation should 

not be equated with the automation of public 

administration. Its purpose is not to transfer 

regulatory decisions to algorithms, but to increase 

the evidence base, timeliness, transparency and 

adaptability of state influence. Digital analytics, 

indicator-based monitoring, risk assessment and 

forecasting should perform a supportive function, 

while final regulatory responsibility remains with 

competent public institutions. This approach 

corresponds to the principles of trustworthy use of 

artificial intelligence, human participation in the 

decision-making loop and accountable digital 

governance, which provide for the combination of 

algorithmic support with expert assessment, legal 

validation and institutional accountability [9; 18; 

27]. 

The conceptual distinction of the proposed 

approach also lies in the fact that the rehabilitation 

system is considered not only as an object of 

digitalization, but also as an object of adaptive 

state regulation. This means that the state should 

not only create conditions for the implementation 

of digital tools, but also ensure data 

standardization, formation of performance 

indicators, monitoring of regional and social 

disparities, quality control of digital solutions, 

patient protection, support for innovation and 

continuous policy correction based on the obtained 

results. In this logic, the digital transformation of 
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the rehabilitation system acquires the meaning not 

of a separate technological process, but of a 

component of public policy aimed at restoring 

human potential, improving quality of life and 

ensuring the resilience of the healthcare system. 

Thus, the conceptual foundations of data-driven 

state regulation of digital transformation in the 

rehabilitation system are based on several 

provisions. First, digital data have regulatory value 

only when they are standardized, interoperable, 

reliable and included in the management cycle. 

Second, indicators should reflect not only the 

technological readiness of the system, but also 

accessibility, quality, effectiveness, safety and 

trust. Third, analytics should support, but not 

replace, public decision-making. Fourth, 

regulatory instruments should be adaptive and 

depend on identified risks, deviations and 

outcomes. Fifth, feedback should ensure 

continuous policy learning and adjustment of state 

influence in accordance with real changes in the 

rehabilitation system. 

These provisions form the basis for the further 

authorial architecture of data-driven state 

regulation, in which rehabilitation data, data 

governance, indicator-based monitoring, 

regulatory analytics, hybrid decision-making, 

adaptive instruments and performance assessment 

are integrated into a single continuous loop. The 

next subsection details this logic through the 

conceptual architecture of state regulation of 

digital transformation in the rehabilitation system 

based on data. 

Based on the defined conceptual foundations, 

state regulation of digital transformation in the 

rehabilitation system based on data should be 

presented as an adaptive regulatory architecture 

that combines heterogeneous sources of 

rehabilitation data, data governance mechanisms, 

indicator-based monitoring, regulatory analytics, 

hybrid decision-making, adaptive instruments of 

state influence and a feedback loop. Such an 

architecture makes it possible to move from the 

fragmented implementation of digital technologies 

to systemic management of digital transformation, 

in which each element performs a clearly defined 

regulatory function. 

Within the proposed approach, the architecture 

of data-driven state regulation is not a technical 

scheme of a digital platform. It reflects the 

managerial logic of transforming data into a public 

decision. Its essence lies in the fact that digital data 

of the rehabilitation system must first be collected, 

standardized, protected and integrated; then 

transformed into indicators; subsequently analyzed 

in terms of risks, trends and deviations; then used 

to select a regulatory scenario; and finally verified 

through the results of their impact on the 

accessibility, quality, continuity and effectiveness 

of rehabilitation services. This approach 

corresponds to the modern understanding of digital 

governance in healthcare, where not only 

technologies are important, but also data 

governance rules, institutional responsibility, 

transparency and trust mechanisms [20; 21] 

(Fig. 1). 

According to Fig. 1, the first element of the 

architecture is the rehabilitation data environment. 

It includes clinical data, data on patients’ 

functional status, information from 

telerehabilitation platforms, data from sensors and 

wearable devices, patient-reported outcomes, 

administrative and financial information, as well as 

data on regional availability of rehabilitation 

services. A specific feature of this environment is 

its high heterogeneity. The rehabilitation system 

generates not only medical indicators, but also 

functional, behavioral, organizational and social 

data that differ in structure, frequency of updating, 

level of sensitivity and managerial value. 

Therefore, the first task of state regulation is not 

merely to accumulate data, but to determine which 

data are relevant for assessing the accessibility, 

quality, safety and effectiveness of the 

rehabilitation system [8; 15]. 

The second element of the architecture is the 

data governance and interoperability layer. Its 

function is to transform fragmented data into a 

resource suitable for regulatory analytics. This 

layer includes data standards, data quality 

requirements, exchange rules, access protocols, 

personal data protection, cybersecurity, data 

validation and compatibility with the national 

digital health infrastructure. Without this layer, 

digitalization of the rehabilitation system does not 

create a full managerial effect, since incompatible, 

incomplete or unreliable data cannot serve as a 

basis for evidence-based public decision-making. 

In this context, interoperability should be 

considered not only as a technical characteristic of 

information systems, but also as a regulatory 

prerequisite for data-based governance [13; 23]. 
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Figure 1. Conceptual architecture of data-driven state regulation of digital transformation in the rehabilitation 

system 

Source: developed by the authors. 

 

The third element is the indicator-based 

monitoring layer, which ensures the transition 

from data to managerial signals. Data alone do not 

answer the question of whether digital 

transformation is effective, equitable, safe or 

resilient. For this purpose, they must be 

transformed into a system of indicators reflecting 

the key dimensions of rehabilitation system 

development: digital infrastructure and 

interoperability, service accessibility, quality and 

rehabilitation outcomes, regulatory capacity, trust, 

safety and resilience. It is indicators that allow the 

state to see not only the fact of introducing digital 

tools, but also how these tools affect the actual 

functioning of the system, patient pathways, equity 

of access, quality of services and achievement of 

rehabilitation goals [4; 6]. 

The fourth element of the architecture is the 

analytical-regulatory layer. Its purpose is to 

interpret indicators through comparative analysis, 

risk assessment, detection of deviations, 

forecasting, scenario modelling and identification 

of priorities for state response. Within this layer, 

the state gains the ability not only to record 

problems after the fact, but also to identify early 

signals of systemic dysfunctions: uneven access to 

services, declining quality of rehabilitation 

outcomes, insufficient digital capacity of regions, 

cybersecurity risks, weak integration of 

telerehabilitation solutions or insufficient 

compliance of digital technologies with regulatory 

requirements. Such an analytical layer brings state 

regulation closer to a risk-oriented, predictive and 

adaptive model of governance [9; 16]. 

The fifth element is the hybrid decision-making 

layer. It is fundamentally important for the 

proposed architecture, as it makes it possible to 

avoid the methodological mistake of equating data-

driven regulation with automated governance. 

Algorithmic analytics, risk scoring, dashboards 

and decision support systems may improve the 

accuracy, timeliness and consistency of state 

influence; however, they must not replace the 

institutional responsibility of public authority. In 

the rehabilitation system, managerial decisions are 

related to patients’ rights, clinical safety, access to 

services, financing, licensing, quality standards 

and ethical constraints. Therefore, the final 

decision should be made within the logic of human 

participation in the decision-making loop, where 
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digital analytics is combined with expert 

assessment, legal validation, professional 

judgement and the responsibility of the competent 

authority [18; 27]. 

The sixth element is adaptive regulatory 

instruments. These include standards and 

protocols, licensing and certification, quality audit, 

cybersecurity requirements, regulatory sandboxes, 

outcome-based financing, targeted support for 

institutions or regions, revision of regulatory 

requirements and public policy correction. Their 

adaptability lies in the fact that the choice of an 

instrument depends not only on a formal rule, but 

also on the nature of the identified problem, the 

level of risk, the type of digital technology, the 

scale of deviation, the social significance of the 

service and the expected impact on rehabilitation 

effectiveness. For innovative digital technologies 

in rehabilitation, regulatory sandboxes may be of 

particular importance, as they allow new solutions 

to be tested in a controlled environment without 

removing requirements for safety, transparency 

and outcome assessment [25]. 

The seventh element of the proposed 

architecture is the performance of the rehabilitation 

system. It is this element that determines whether 

digital transformation has a real social and 

managerial effect. Expected outcomes include 

increased accessibility of rehabilitation services, 

improved quality of care, continuity of the 

rehabilitation pathway, personalization of 

interventions, transparency of regulation, reduction 

of regional disparities, increased system resilience 

and improved functional outcomes for patients. In 

this sense, the effectiveness of digital 

transformation cannot be assessed only by the 

number of implemented digital tools or the volume 

of digitized data. It must be measured by the extent 

to which digital solutions change the quality of 

functioning of the rehabilitation system and 

strengthen its ability to respond to the needs of 

individuals, communities and the state. 

The final element is the feedback and policy 

correction loop. It ensures the adaptability of the 

entire architecture. The results of regulatory 

influence must return to the system in the form of 

updated data, revised indicators, refined threshold 

values, changed standards or new regulatory 

instruments. If a public decision has not produced 

the expected effect, the model should make it 

possible to identify the reason: poor-quality data, 

an incorrect indicator, erroneous interpretation, an 

insufficient regulatory instrument, weak 

institutional capacity or an external crisis factor. 

Thus, feedback transforms state regulation from a 

one-time administrative act into a process of 

continuous policy learning. 

The proposed architecture has a fundamental 

difference from the traditional model of 

digitalization regulation. In the traditional 

approach, the state mainly establishes rules, 

monitors their implementation and periodically 

responds to violations. In the data-driven 

architecture, the state forms a continuous loop of 

observation, analysis, decision-making and 

correction. This makes it possible not only to 

control digital transformation, but also to actively 

guide it in accordance with socially significant 

goals: accessibility of rehabilitation, quality of 

services, patient protection, efficient use of 

resources, digital security and system resilience. 

For the Ukrainian context, this architecture is of 

particular importance. The development of 

eHealth, the need for standardization of electronic 

medical documentation, the European integration 

orientation, cybersecurity challenges, and wartime 

and post-war rehabilitation needs create conditions 

under which the digital transformation of the 

rehabilitation system must be not spontaneous, but 

regulatorily guided [1; 3; 17]. The proposed model 

makes it possible to combine technological 

development with state goals of restoring human 

potential, strengthening the resilience of the 

healthcare system and moving closer to European 

principles of health data governance. 

Thus, the architecture of data-driven state 

regulation of digital transformation in the 

rehabilitation system performs three key functions. 

First, it structures the path of transforming data 

into a managerial decision. Second, it defines the 

place of each element of the regulatory cycle: data, 

standards, indicators, analytics, decisions, 

instruments and feedback. Third, it provides a 

methodological basis for the further formation of 

an indicator framework and a hybrid decision-

making model. Therefore, the next stage of the 

study is to substantiate an indicator system that 

makes it possible to measure the digital 

transformation of the rehabilitation system not 

only as a technological process, but also as an 

object of state regulation. 

The proposed architecture of state regulation of 

digital transformation in the rehabilitation system 

requires a measurement system capable of 
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transforming heterogeneous rehabilitation data into 

regulatory signals. In this context, indicators 

perform not only an informational but also a 

managerial function: they allow the state to assess 

the state of digital infrastructure, accessibility of 

rehabilitation services, quality and effectiveness of 

rehabilitation, maturity of regulatory governance, 

level of trust, safety and system resilience. 

Therefore, the indicator framework should not be 

limited to technical indicators of digitalization, 

such as the number of electronic records or the 

share of institutions connected to a digital 

platform. It should reflect the broader logic of state 

regulation: the extent to which digital 

transformation actually changes the functioning of 

the rehabilitation system and enhances its capacity 

to ensure high-quality human recovery. 

Within the data-driven approach, indicators are 

an intermediate link between data and managerial 

decisions. Data record individual facts, events, 

entries or measurements, while indicators give 

them regulatory significance. For example, the 

availability of data on the number of 

telerehabilitation consultations does not in itself 

answer the question of service accessibility. It 

acquires managerial value only when correlated 

with regional needs, waiting time, patient 

categories, functional outcomes, connection 

quality, satisfaction level and continuity of the 

rehabilitation pathway. Thus, the indicator 

framework should be designed in such a way as to 

translate digital data into assessments suitable for 

planning, control, policy correction and selection 

of regulatory instruments. 

An important requirement for such a system is 

its multidimensionality. The rehabilitation system 

cannot be assessed only through digital readiness 

or the volume of implemented technologies. Its 

digital transformation should be measured through 

a combination of technical, clinical, organizational, 

social, institutional and safety-related parameters. 

This approach corresponds to the modern 

understanding of health data governance, in which 

the quality of digital transformation is determined 

not only by the availability of technologies, but 

also by the ability of data to support decision-

making, improve service quality, ensure trust and 

create conditions for evidence-based governance 

[20; 21]. 

For the rehabilitation system, it is advisable to 

distinguish five main blocks of indicators: digital 

infrastructure and interoperability; accessibility of 

rehabilitation services; quality and rehabilitation 

outcomes; regulatory capacity and governance 

maturity; trust, safety and system resilience. This 

structure makes it possible to avoid narrowing 

digital transformation to the technical level and at 

the same time ensures the connection between 

data, regulatory monitoring and practical 

managerial decisions (Table 1). 

The first indicator block, digital infrastructure 

and interoperability, is fundamental, since without 

the technical capacity to generate, transmit and 

integrate data, data-driven regulation cannot be 

implemented. However, this block should not be 

reduced to the formal availability of software or 

electronic records. For public administration, it is 

important to assess whether digital systems are 

compatible, whether they ensure data completeness 

and timeliness, whether they can be integrated with 

the national eHealth infrastructure, and whether 

they support standardized information exchange 

between different levels of the system. It is 

interoperability that determines whether data from 

rehabilitation institutions, digital platforms, 

telerehabilitation services and administrative 

systems can be included in a single managerial 

loop [13; 23]. 

The second indicator block, accessibility of 

rehabilitation services, makes it possible to assess 

whether digital transformation actually reduces 

barriers to receiving care. For rehabilitation, 

accessibility has not only a geographical, but also 

an organizational, temporal and functional 

dimension. Digital tools can expand access 

through telerehabilitation, remote monitoring, 

digital planning of the patient pathway and 

coordination between service providers. At the 

same time, they may also deepen inequality if 

certain regions, patient groups or institutions do 

not have sufficient digital capacity. Therefore, 

accessibility indicators should be used to identify 

territorial and social disparities, as well as to 

justify regional redistribution of resources. 

The third indicator block, quality and 

rehabilitation outcomes, is central to assessing the 

real effect of digital transformation. If digital 

technologies do not affect service quality, 

functional outcomes, achievement of individual 

rehabilitation goals, patient safety or continuity of 

the rehabilitation pathway, their regulatory value is 

limited.  
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Table 1  

Indicator framework for data-driven monitoring of digital transformation in the rehabilitation system 
Indicator block Regulatory meaning Examples of indicators Managerial use 

Digital 

infrastructure and 

interoperability 

Determines whether the 

rehabilitation system is 

technically capable of 

generating, exchanging 

and integrating reliable 

data for regulatory 

purposes. 

Availability of digital rehabilitation 

records; level of interoperability 

with eHealth infrastructure; 

completeness of core rehabilitation 

data; timeliness of data entry; share 

of successful data exchange; 

availability of digital systems. 

Planning the development of digital 

infrastructure; standardization of data 

exchange; prioritization of investments; 

identification of technical gaps and 

regions with insufficient digital 

capacity. 

Accessibility of 

rehabilitation 

services 

Shows whether digital 

transformation 

contributes to 

improving spatial, 

organizational and 

functional access to 

rehabilitation. 

Waiting time for rehabilitation 

services; regional availability of 

rehabilitation service providers; 

telerehabilitation coverage; share of 

patients with a digitally documented 

rehabilitation pathway; continuity of 

interaction between rehabilitation 

and other medical services. 

Redistribution of resources; correction 

of regional policy; expansion of 

telerehabilitation; identification of 

territories and patient groups with 

insufficient access to services. 

Quality and 

rehabilitation 

outcomes 

Reflects whether digital 

transformation 

contributes to 

measurable 

improvement in the 

quality and 

effectiveness of the 

rehabilitation process. 

Level of functional improvement; 

achievement of individual 

rehabilitation goals; patient-reported 

outcomes; frequency of adverse 

events; rehospitalization after 

rehabilitation; discharge to the 

community; adherence to 

rehabilitation protocols. 

Quality control; performance 

management; development of outcome-

based financing; identification of 

institutions that require support, audit or 

corrective intervention. 

Regulatory 

capacity and 

governance 

maturity 

Assesses whether 

public authorities and 

institutions are capable 

of systematically and 

adaptively managing 

digital transformation. 

Data governance maturity index; 

level of regulatory compliance; 

coverage by automated monitoring; 

number and results of regulatory 

sandboxes; availability of approved 

digital rehabilitation standards; time 

of institutional response to 

identified risks. 

Strengthening regulatory institutions; 

improvement of supervisory 

mechanisms; correction of standards 

and licensing requirements; assessment 

of readiness for adaptive regulation. 

Trust, safety and 

system resilience 

Determines whether 

digital transformation 

is safe, transparent, 

ethically acceptable 

and resilient in crisis 

conditions. 

Frequency of cyber incidents; 

coverage by informed consent 

mechanisms; transparency of data 

use; stakeholder engagement index; 

availability of audit trails; continuity 

of digital services during 

emergencies; patients’ trust in 

digital rehabilitation services. 

Risk management; development of 

cybersecurity policy; strengthening 

public trust; protection of patients’ 

rights; ensuring wartime and post-war 

resilience of the rehabilitation system. 

Source: summarized by the authors within the conducted research. 

 

In this context, functional indicators, patient-

reported treatment and recovery outcomes, 

indicators of adverse events, rehospitalization and 

discharge to the community are of particular 

importance. This logic corresponds to approaches 

to the use of rehabilitation big data and value-

oriented healthcare governance, within which 

effectiveness is assessed not only through the 

process of service provision, but also through the 

achieved effect for the patient and the healthcare 

system [4; 8]. 

The fourth indicator block, regulatory capacity 

and governance maturity, makes it possible to 

assess whether the state itself is capable of 

managing digital transformation. The availability 

of digital data does not automatically create 

effective regulation if public institutions do not 

have standards, procedures, competencies, 

monitoring tools, response mechanisms and the 

capacity for adaptation. Therefore, the indicators 

of this block should reflect the maturity of data 

governance, the ability to conduct automated 

monitoring, the speed of response to risks, the 

effectiveness of regulatory sandboxes, the 

availability of approved digital rehabilitation 

standards and the readiness of institutions for risk-
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oriented regulation. Such indicators are important 

for the transition from formal regulation to risk-

oriented regulation capable of adapting to 

identified deviations, threats and needs of the 

rehabilitation system. 

The fifth indicator block, trust, safety and 

system resilience, is necessary for the legitimacy 

of digital transformation. In rehabilitation, digital 

data often concern sensitive information about 

health status, functional limitations, physical 

activity, psychological state, social participation 

and long-term needs of a person. Therefore, state 

regulation must ensure personal data protection, 

cybersecurity, transparency of information use, the 

availability of informed consent mechanisms, 

accountability of digital platforms and resilience of 

services in crisis conditions. For Ukraine, this 

block is of particular importance given wartime 

risks, cyber threats, the need for continuity of 

medical and rehabilitation services and post-war 

recovery of the healthcare system [1; 17]. 

The proposed indicator framework performs 

several functions within the authorial architecture. 

First, it creates a measurement bridge between 

digital data and regulatory analytics. Second, it 

allows the state to see digital transformation not 

only as a technological process, but also as a 

change in accessibility, quality, safety and 

effectiveness of the rehabilitation system. Third, it 

forms a basis for comparing institutions, regions, 

digital technologies and regulatory scenarios. 

Fourth, it enables repeated monitoring, without 

which adaptive policy correction is impossible. 

At the same time, such an indicator framework 

should not be static. As digital rehabilitation 

develops, new technologies are introduced, patient 

needs change, new standards emerge and 

managerial experience accumulates, the set of 

indicators should be revised. For example, at the 

initial stage of digital transformation, greater 

importance may be attached to infrastructure 

indicators, data completeness and the connection 

of institutions to digital systems. At subsequent 

stages, the importance of indicators of quality, 

effectiveness, personalization, economic 

efficiency, cyber resilience and trust will increase. 

Such dynamism corresponds to the logic of data-

based state regulation, in which indicators not only 

perform a measurement function, but are also 

refined in accordance with policy implementation 

results, new risks and changes in the rehabilitation 

system. 

Thus, the indicator framework is a key element 

in the transition from data architecture to the 

decision-making model. It transforms the digital 

transformation of the rehabilitation system into a 

measurable object of state regulation, makes it 

possible to identify deviations, classify risks, 

determine managerial priorities and select 

appropriate regulatory instruments. The next 

subsection details how data and indicators can be 

used in a hybrid decision-making model for 

adaptive state regulation of digital transformation 

in the rehabilitation system. 

The proposed architecture and indicator 

framework acquire practical managerial 

significance only if they are integrated into a 

decision-making model. Within data-driven state 

regulation of digital transformation in the 

rehabilitation system, a managerial decision should 

not be formed intuitively, fragmentarily or 

exclusively on the basis of periodic administrative 

reporting. It should emerge as a result of the 

consistent transformation of data into indicators, 

indicators into analytical assessment, analytical 

assessment into a regulatory scenario, and the 

regulatory scenario into an institutionally 

responsible action of the state. Therefore, it is 

appropriate to use a hybrid decision-making model 

that combines digital analytics, algorithmic 

support, expert assessment, legal validation and 

human participation in the loop of managerial 

decision-making. 

The hybridity of this model means that 

automated tools do not replace public 

administration, but strengthen its analytical 

capacity. In the field of rehabilitation, this is of 

fundamental importance, since regulatory 

decisions may affect patients’ access to services, 

rehabilitation pathways, financing, quality of care, 

the use of digital therapeutic solutions, data 

security and the responsibility of service providers. 

A fully automated model in this area would be 

methodologically and ethically risky, as it would 

not take into account the complexity of the 

clinical, social and legal context. At the same time, 

the traditional manual model of regulation is 

insufficiently operational for a digital environment 

in which data are constantly updated and risks may 

arise faster than classical administrative 

procedures can respond [18; 27]. 

The hybrid decision-making model involves the 

combination of three logics: analytical, expert and 

institutional. The analytical logic ensures data 
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collection, verification and processing, calculation 

of indicators, detection of deviations and 

classification of risks. The expert logic makes it 

possible to interpret these results with regard to the 

professional context, clinical complexity, regional 

specificities, resource constraints and possible 

social consequences. The institutional logic 

ensures legal responsibility, procedural 

transparency, accountability and the selection of a 

specific regulatory instrument. It is the 

combination of these three logics that makes it 

possible to avoid both excessive automation and 

ineffective administrative inertia. 

In the proposed model, the decision-making 

process consists of seven successive stages: data 

collection and validation, indicator assessment, 

risk classification, selection of a regulatory 

scenario, regulatory intervention, outcome 

assessment and policy correction. This sequence 

corresponds to the logic of adaptive regulation, 

within which a managerial decision does not 

complete the cycle, but opens the next stage of 

assessing its consequences (Table 2). 
 

Table 2  

Hybrid decision-making logic for adaptive state regulation of digital transformation in the 

rehabilitation system 

Stage Analytical action Decision-making mechanism Regulatory result 

1. Data 

collection 

and 

validation 

Collection, integration and 

verification of clinical, functional 

and administrative data, as well as 

data from digital platforms, 

telerehabilitation, sensor devices 

and patient-reported outcomes. 

Automated data collection, 

validation rules, interoperability 

checks and institutional 

confirmation of data reliability. 

Formation of a reliable database 

for monitoring digital 

transformation in the 

rehabilitation system. 

2. Indicator 

assessment 

Transformation of verified data 

into indicators of infrastructure, 

accessibility, quality, rehabilitation 

outcomes, governance maturity, 

trust, safety and resilience. 

Indicator-based monitoring through 

dashboards, thresholds, benchmarks 

and comparative assessment of 

institutions, regions or service 

groups. 

Identification of trends, gaps, 

deviations and priority areas 

requiring regulatory attention. 

3. Risk 

classification 

Classification of rehabilitation 

services, institutions, digital 

technologies or regions according 

to the level of regulatory risk. 

Algorithmic risk assessment 

combined with expert validation 

and institutional interpretation of 

detected deviations. 

Prioritization of regulatory 

supervision, support, audit or 

corrective intervention. 

4. Selection 

of a 

regulatory 

scenario 

Determination of the most 

appropriate regulatory response 

depending on the type, scale and 

intensity of the identified problem. 

Decision-making logic with human 

participation in the managerial loop 

combines analytical 

recommendations, professional 

expertise, legal assessment and 

responsibility of the public 

authority. 

Selection of a regulatory 

scenario: standardization, 

revision of licensing 

requirements, audit, testing in a 

regulatory sandbox, targeted 

support, financing correction or 

policy change. 

5. 

Regulatory 

intervention 

Application of selected regulatory 

instruments to influence the digital 

transformation process or correct 

identified dysfunctions. 

Institutional decision of the 

competent public authority with 

documented justification, 

procedural transparency and 

accountability. 

Implementation of adaptive 

regulatory action aimed at 

improving accessibility, quality, 

safety, interoperability or 

effectiveness of rehabilitation 

services. 

6. Outcome 

assessment 

Assessment of the consequences of 

regulatory intervention based on 

repeated measurement of indicators 

and comparison with expected 

results. 

Theoretical assessment of expected 

regulatory effects within the 

proposed model based on indicator 

dynamics, outcome monitoring 

logic, aggregated secondary data 

and available patient-oriented 

performance indicators. 

Determination of whether the 

regulatory intervention 

produced the expected effect or 

requires further correction. 

7. Feedback 

and policy 

correction 

Use of assessment results to revise 

indicators, threshold values, 

standards, regulatory instruments 

and decision-making procedures. 

Adaptive policy learning through 

repeated monitoring, expert review 

of aggregated evidence and 

institutional correction of 

regulatory mechanisms. 

Continuous improvement of 

data-driven state regulation and 

reduction of the gap between 

digital transformation and 

rehabilitation system 

performance. 

Source: author’s development. 
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These stages should be understood as elements 

and instruments of the proposed theoretical model 

intended for future implementation at the level of 

state monitoring, rather than as stages of primary 

data collection or empirical testing conducted 

within this study. 

The first stage of the hybrid model, data 

collection and validation, forms the informational 

basis for the entire subsequent cycle. At this stage, 

it is important not only to accumulate data from 

various sources, but also to ensure their reliability, 

compatibility, completeness, timeliness and 

security. Data that have not passed validation 

cannot be used as a basis for a regulatory decision, 

since errors, duplication, incompleteness or 

incompatibility of information may lead to an 

incorrect assessment of the situation. For the 

rehabilitation system, this is especially important 

due to the complexity of functional indicators, the 

duration of rehabilitation pathways and the 

diversity of data sources [8; 12]. 

The second stage, indicator assessment, ensures 

the transition from a data set to a structured 

managerial vision. Indicators make it possible not 

only to describe the state of the system, but also to 

identify which of its elements require regulatory 

attention. For example, a low level of 

interoperability may indicate the need for 

standardization; long waiting times may indicate 

the need for resource redistribution; deterioration 

of functional outcomes may indicate the need for a 

quality audit; and an increase in cyber incidents 

may indicate the need to strengthen security 

requirements. Thus, indicators are transformed into 

a tool for diagnosing regulatory problems. 

The third stage, risk classification, makes it 

possible to move from general monitoring to the 

prioritization of state response. In the rehabilitation 

system, risks may concern patients, institutions, 

digital technologies, regions or management 

processes. For example, high risk may arise in 

cases of poor data quality, lack of proper 

documentation of the rehabilitation pathway, non-

compliance of a digital platform with safety 

requirements, unequal access to telerehabilitation 

or deterioration of outcomes in a particular patient 

group. Algorithmic classification helps to quickly 

identify such situations, but its results must 

undergo expert verification, since not all risks can 

be correctly interpreted without taking into account 

the clinical and social context. 

The fourth stage, selection of a regulatory 

scenario, is the central point of the hybrid model. 

At this stage, the analytical system may propose 

possible response options; however, the final 

choice should be made with human participation in 

the managerial loop, taking into account expert 

assessment, legal requirements and the 

responsibility of the public authority. This means 

that the decision should take into account not only 

numerical indicators, but also legal norms, 

professional standards, resource capacity, potential 

impact on patients, ethical consequences and 

strategic goals of public policy. For example, the 

same problem of poor data quality may require 

different response scenarios: technical support for 

an institution, revision of standards, staff training, 

audit or temporary restriction on the use of a 

particular digital technology. 

The fifth stage, regulatory intervention, 

involves the application of a specific instrument of 

state influence. Within the proposed model, such 

instruments may include standardization, 

licensing, certification, audit, a regulatory 

sandbox, targeted financing, technical support, 

cybersecurity requirements, correction of protocols 

or revision of public policy. It is important that 

regulatory intervention should not be only 

sanction-based. In the data-driven model, it may 

have a corrective, supportive, stimulating or 

innovative character depending on the type of 

identified risk. This corresponds to the logic of 

adaptive regulation, within which the state not 

only controls but also guides the development of 

the system. 

The sixth stage, outcome assessment, ensures 

verification of the effectiveness of the regulatory 

decision itself. If, after the application of an 

instrument, indicators of accessibility, quality, 

safety or effectiveness do not improve, this means 

that the selected scenario was insufficient or 

incorrectly targeted. Outcome assessment should 

not be carried out once only, but through repeated 

measurement of indicators and comparison of their 

dynamics with expected changes. For the 

rehabilitation system, this is especially important, 

since the results of intervention may appear 

gradually, and the effect of digital transformation 

depends on the duration of the use of instruments, 

staff readiness, patient engagement and the 

stability of digital infrastructure. 

The seventh stage, feedback and policy 

correction, transforms the model into an adaptive 
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cycle. Its essence is that assessment results should 

influence the further configuration of the entire 

system: revision of indicators, refinement of 

thresholds, change in risk assessment algorithms, 

updating of standards, modification of regulatory 

instruments or revision of state priorities. This 

stage ensures continuous policy learning and 

allows the state to respond not only to already 

existing problems, but also to changes in the 

technological, social and institutional environment. 

The proposed model has several advantages for 

state regulation of digital transformation in the 

rehabilitation system. First, it ensures a transparent 

link between data and managerial decision-

making. Second, it allows the choice of regulatory 

instruments to be justified on the basis of 

identified risks and measurable indicators. Third, it 

preserves the institutional responsibility of the 

state without transferring it to automated systems. 

Fourth, it creates conditions for adaptive policy 

correction based on actual results. Fifth, it is 

suitable for use under conditions of uncertainty, 

when digital technologies change rapidly and 

regulatory mechanisms must be sufficiently 

flexible to respond to new risks. 

For the rehabilitation system, the particular 

value of the hybrid model lies in its ability to 

combine systemic managerial logic with a patient-

oriented approach. State decisions should not be 

assessed only from the standpoint of 

administrative efficiency or technological 

modernization. Their final effect should be 

manifested in improved access to rehabilitation, 

higher quality of services, reduction of unjustified 

disparities between regions, increased safety of 

digital technologies, protection of patients’ rights 

and achievement of better functional outcomes. 

Therefore, the hybrid decision-making model is 

not only a managerial mechanism, but also an 

instrument for aligning digital transformation with 

the public goals of rehabilitation policy. 

Thus, the hybrid decision-making model 

completes the authorial construction of data-driven 

state regulation of digital transformation in the 

rehabilitation system. If the architecture defines 

the general logic of interaction between elements, 

and the indicator framework ensures measurement 

of digital transformation, then the decision-making 

model shows how these measurements are 

transformed into regulatory action. In this logic, 

state regulation acquires the characteristics of 

evidence, adaptability, transparency and 

effectiveness, while the digital transformation of 

the rehabilitation system becomes not an end in 

itself, but an instrument for improving the quality 

of human recovery, the resilience of the healthcare 

system and the effectiveness of public policy. 

Discussion. The obtained results make it 

possible to interpret data-driven state regulation of 

digital transformation in the rehabilitation system 

not as a separate technological direction, but as a 

new managerial logic within which data, 

indicators, analytics, institutional responsibility 

and regulatory feedback form a single adaptive 

loop. The proposed model differs from traditional 

approaches to digitalization in that it is not limited 

to describing digital tools or technical 

infrastructure, but shows how digital data can be 

transformed into a basis for state regulation of the 

accessibility, quality, safety, resilience and 

effectiveness of rehabilitation services. 

In the international context, the proposed 

architecture is consistent with approaches to digital 

health governance, according to which effective 

digital transformation requires proper data 

governance, interoperability, privacy protection, 

transparency, accountability and trust [20; 21]. At 

the same time, the authorial model extends these 

approaches towards the rehabilitation system, as it 

takes into account its specific features: the duration 

of the rehabilitation pathway, the need to assess 

functional status, the combination of clinical and 

social outcomes, the importance of remote 

monitoring and the need for coordination between 

different service providers. This makes it possible 

to adapt the general principles of health data 

governance to a field where effectiveness cannot 

be fully measured only by process or 

administrative indicators. 

Unlike studies focused mainly on rehabilitation 

big data, telerehabilitation or digital therapeutic 

solutions, the proposed model shifts the emphasis 

from the technological effectiveness of individual 

tools to the regulatory capacity of the state to 

systemically manage the digital transformation of 

the rehabilitation system. Digital rehabilitation 

technologies create new opportunities for 

personalization, remote support, assessment of 

functional progress and adaptation of interventions 

[8; 14; 15]. However, without a regulatory 

architecture, these opportunities may remain 

fragmented, unevenly accessible or insufficiently 

integrated into public policy. Therefore, it is 

important not only to support the implementation 
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of digital solutions, but also to define the rules for 

their inclusion in the system of data, indicators, 

standards, quality control and outcome assessment. 

The proposed hybrid decision-making model 

deserves particular attention. Its significance lies in 

the fact that it makes it possible to avoid two 

extremes: on the one hand, full algorithmizing of 

regulatory decisions, and on the other, preservation 

of a slow, fragmented and insufficiently evidence-

based administrative model. In the digital 

environment, the state should use the analytical 

capabilities of algorithms, dashboards, risk scoring 

and forecasting; however, these tools must remain 

under human, expert and legal control. This 

approach is consistent with the international 

discussion on trustworthy and explainable use of 

artificial intelligence and the preservation of 

human participation in the decision-making loop, 

where the need to combine algorithmic support 

with institutional responsibility, transparency and 

accountability is emphasized [9; 18; 27]. 

The managerial significance of the proposed 

model lies in the fact that it allows the state to 

move from reactive to proactive regulation of the 

digital transformation of the rehabilitation system. 

In the traditional model, the regulator often 

responds to violations, service shortages or 

systemic problems only after they have manifested 

themselves. By contrast, the data-driven approach 

creates conditions for the early detection of 

deviations, risks and weaknesses through an 

indicator framework. This may relate to regional 

shortages of rehabilitation services, poor data 

quality, insufficient interoperability of digital 

systems, deterioration of functional outcomes, 

increasing cyber risks or insufficient patient trust 

in digital tools. In such cases, regulatory action 

may be not only sanction-based, but also 

supportive, corrective or incentive-oriented. 

The practical significance of the model also lies 

in the fact that it can be used as a basis for shaping 

public policy in the field of digital rehabilitation, 

developing monitoring indicators, creating 

requirements for digital rehabilitation platforms, 

piloting regulatory sandboxes, improving licensing 

and certification procedures, and moving towards 

elements of outcome-based financing. The use of 

such instruments is especially important for fields 

where digital technologies are developing rapidly 

and traditional regulatory mechanisms do not 

always have time to respond to emerging risks. In 

this context, regulatory sandboxes and adaptive 

regulation instruments may become important 

mechanisms for safely testing innovations in the 

field of digital rehabilitation [25]. 

For the Ukrainian context, the proposed model 

has particular significance. Ukraine already has a 

basic eHealth infrastructure; however, the 

development of digital rehabilitation requires a 

clearer integration of rehabilitation data, standards, 

indicators and regulatory procedures into the 

overall digital healthcare system [17]. The 

challenges of war, the significant increase in the 

need for physical, psychological and social 

rehabilitation, the necessity of post-war restoration 

of human potential and the European integration 

orientation strengthen the need for a regulatory 

model that would be evidence-based, adaptive, 

safe and compatible with European approaches to 

health data governance [3; 19]. 

A separate aspect of the model’s significance is 

its potential to overcome the fragmentation of 

rehabilitation data. In many healthcare systems, 

rehabilitation data remain dispersed among 

institutions, platforms, professionals, 

administrative databases and individual digital 

services. This complicates the assessment of the 

real accessibility of services, the effectiveness of 

interventions, the needs of specific patient groups 

and the quality of managerial decisions. 

Experience in improving rehabilitation data in 

other countries shows that even basic 

standardization of reporting and data integration 

can significantly improve the quality of managerial 

information [12]. However, this is not sufficient 

for a systemic effect: data must be included in a 

full regulatory cycle that involves indicator 

assessment, analytical interpretation, selection of a 

response scenario and evaluation of consequences. 

At the same time, the proposed model has 

certain limitations. The study is conceptual and 

methodological in nature and does not involve 

empirical testing of the model on a set of primary 

data. This means that the proposed architecture, 

indicator framework and decision-making model 

require further approbation at the level of specific 

rehabilitation institutions, regions or digital 

platforms. The effectiveness of the model also 

depends on the quality, completeness, 

standardization and interoperability of data, and 

these conditions are not always ensured in real 

healthcare systems. In addition, the use of 

algorithmic analytics and risk scoring requires 

separate mechanisms for controlling bias, ensuring 
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transparency, providing clear justification of 

decisions and guaranteeing the right to appeal 

regulatory decisions. 

Another limitation is that the model requires 

sufficient institutional capacity. Data-driven 

regulation cannot be effective if public authorities 

lack the human, technical, legal and organizational 

resources to work with data. For the rehabilitation 

system, this means the need to train specialists in 

digital documentation, the use of indicators, work 

with telerehabilitation platforms, interpretation of 

analytical results and compliance with 

cybersecurity requirements. Therefore, 

implementation of the model should be 

accompanied not only by technological solutions, 

but also by the development of digital 

competencies, a change in managerial culture and 

the formation of trust between the state, service 

providers and patients [1; 2]. 

Prospects for further research are related to 

empirical approbation of the proposed model, 

development of specific methods for calculating 

indicators, testing threshold values for risk 

classification, assessing the readiness of 

rehabilitation institutions for data-driven 

monitoring, and comparative analysis of 

international practices in digital rehabilitation. The 

issue of integrating rehabilitation data into the 

national electronic healthcare infrastructure, as 

well as the possibility of applying regulatory 

sandboxes for digital therapeutic solutions, 

telerehabilitation platforms and rehabilitation tools 

using artificial intelligence, also requires separate 

study. 

Thus, the results of the study demonstrate that 

data-driven state regulation of digital 

transformation in the rehabilitation system should 

be considered as a multi-level and adaptive 

managerial construct. Its practical value lies not 

only in the fact that it organizes digital data, but 

also in the fact that it creates a mechanism for 

transforming these data into regulatory decisions 

aimed at increasing the accessibility, quality, 

safety, trust and effectiveness of rehabilitation 

services. This logic makes it possible to combine 

digital transformation with the public goals of 

rehabilitation policy and ensure its compliance 

with the needs of individuals, society and the state 

 

5. Conclusions 

The article substantiates that the digital 

transformation of the rehabilitation system requires 

a transition from the fragmented implementation of 

individual digital tools to holistic data-driven state 

regulation. The regulatory value of rehabilitation 

data arises only when they are standardized, 

interoperable, validated, protected and included in 

the full cycle of state monitoring, analytics, 

decision-making and policy correction. 

An authorial conceptual and methodological 

model of data-driven state regulation of digital 

transformation in the rehabilitation system is 

proposed. Its basis is an adaptive regulatory 

architecture that integrates the rehabilitation data 

environment, data governance and interoperability, 

indicator-based monitoring, regulatory analytics, 

hybrid decision-making, adaptive instruments of 

state influence, performance assessment and a 

feedback loop. 

An indicator framework has been developed, 

covering digital infrastructure and interoperability, 

accessibility of rehabilitation services, quality and 

rehabilitation outcomes, regulatory capacity, trust, 

safety and system resilience. This framework 

transforms heterogeneous digital data into 

managerial signals for state regulation. 

A hybrid decision-making model has been 

formed, in which digital analytics, algorithmic 

support and risk assessment do not replace public 

decision-making, but strengthen its evidence base, 

timeliness and transparency through the 

combination of expert assessment, legal validation 

and human participation in the loop of managerial 

decision-making. 

The practical significance of the results lies in 

the possibility of using the proposed model for the 

development of digital rehabilitation, improvement 

of eHealth infrastructure, formation of 

rehabilitation data standards, piloting of regulatory 

sandboxes and implementation of adaptive state 

regulation in the field of rehabilitation..  
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