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Abstract: The article investigates how digitalization strategies shape the resilience of healthcare organizations operating
under conditions of brittleness, anxiety, nonlinearity and incomprehensibility. The purpose is to conceptualize
digitalization strategy as an integrated technological, managerial and human-capital construct and to empirically assess
its relationship with organizational resilience in a real-world high-risk health system. The study combines a narrative-
conceptual approach with a multi-case empirical design involving ten healthcare organizations of different ownership
types, levels of care and regional contexts in Ukraine. Digitalization is operationalized through five component indices:
Digital Strategy Formalization, Digital Infrastructure and Interoperability, Data-Driven Governance, Staff Digital
Competencies, and Digital Governance and Change Management. Organizational resilience is measured through an
integral index capturing service continuity during crises, recovery time after disruptions, the presence of continuity
planning and perceived resilience among managers and staff. Data sources include institutional strategies and internal
regulations, a standardized survey of senior managers and key experts, and secondary operational indicators related to
service continuity, telehealth use and workforce stability. The empirical assessment reveals a clearly stratified landscape
of digital maturity. Three clusters are identified: digitalization leaders (two private centers and a university clinic, as well
as a national specialized institution), intermediate municipal hospitals with partial digitalization, and low-readiness
healthcare organizations with fragmented and largely project-driven digital initiatives. Digitalization leaders display fully
formalized strategies, interoperable infrastructures, advanced analytics, systematic training and structured digital
governance, and at the same time demonstrate very high resilience scores, characterized by rapid adaptation, minimal
disruption and fast recovery. Intermediate hospitals show advanced diagnostic and record systems but only moderate
strategic formalization, uneven data use and heterogeneous staff skills, which translates into mixed and unstable
resilience. Low-readiness institutions, primarily smaller municipal hospitals and primary care providers, rely on manual
workarounds, have minimal interoperability, lack continuity planning, and report the lowest resilience. A strong positive
association between the Digitalization Strategy Index and the Organizational Resilience Index confirms that digital
maturity functions as a key determinant of robustness, adaptability and continuity. The analysis demonstrates that partial
and uncoordinated digitalization yields only partial gains in resilience, while governance quality and staff competencies
act as critical mediators between technology and outcomes. The scientific novelty lies in the integrated measurement of
digitalization strategy and organizational resilience, the empirical identification of a pronounced “implementation gap” in
intermediate public hospitals, and the demonstration of a digital divide that intersects with ownership, level of care and
regional risk profiles. The practical significance of the results is reflected in recommendations to develop national
standards for digital governance, invest in workforce digital competencies, support low-readiness organizations through
targeted funding and shared platforms, and embed digital tools into continuity and emergency preparedness planning.
The findings provide a basis for further research on digitalization and resilience using larger samples, longitudinal designs
and comparative analyses across countries and health systems exposed to systemic shocks.
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1. Introduction. Healthcare systems worldwide are facing unprecedented levels of instability, increasingly
characterized by the conditions described within the BANI framework, namely brittleness, anxiety,
nonlinearity, and incomprehensibility. This paradigm, proposed as a successor to VUCA, reflects
environments in which structures that once appeared stable reveal unexpected fragility, societal uncertainty
and psychological strain intensify decision-making pressures, causal relationships become difficult to predict,
and information grows too complex to interpret effectively (Cascio, 2025; Shrimpton, 2024). For healthcare
organizations, these features manifest in recurring shocks such as pandemics, demographic shifts, climate-
related disruptions, workforce shortages, and geopolitical crises, all of which challenge the reliability and
sustainability of medical service delivery.

The COVID-19 pandemic particularly exposed the vulnerabilities of traditional organizational models
while simultaneously demonstrating the transformative potential of digital tools. Telehealth, e-consultations,
remote monitoring, interoperable electronic health records, and predictive analytics expanded at
unprecedented speed, allowing many healthcare systems to maintain continuity of care despite severe
operational constraints (Baudier, 2023; Rabbani et al., 2025). Comparative studies show that organizations
with higher levels of digital maturity were better positioned to reconfigure workflows, share data, and manage
dynamic surges in patient needs, ultimately exhibiting greater resilience and faster recovery (Williams, 2022;
Qhal, 2025).

This global experience has reinforced the idea, supported by major policy frameworks, including the
WHO Global Strategy on Digital Health 2020—2025, that digital transformation is not merely an enhancement
of existing technologies but a strategic lever for strengthening preparedness, response capacity, and long-
term sustainability of health systems (World Health Organization, 2021). However, despite broad consensus
on the benefits of digitalization, scholarly debate persists regarding how digital transformation contributes to
resilience. Diverging hypotheses range from highly optimistic claims that digital tools inherently produce more
adaptable organizations, to more cautious perspectives emphasizing risks such as cybersecurity
vulnerabilities, algorithmic bias, inequitable access, and increased workload stress without adequate training
or governance mechanisms (Haimi, 2025; Larsson et al., 2025).

Beyond technological infrastructure, emerging research highlights the role of cultural, managerial, and
human-capital dimensions. Digital competencies, data literacy, and adaptive organizational cultures
increasingly determine whether digitalization enhances resilience or inadvertently widens system fragility
(Kludacz-Alessandri et al., 2025; Ma & Kang, 2025). Studies in other service sectors support the hypothesis
that digital transformation strengthens resilience by enabling real-time analytics, predictive modelling, agile
decision-making, and flexible resource allocation, yet they also caution that benefits materialize only when
digital initiatives align with strategic goals and are embedded in coherent governance architectures (Cardoso
et al., 2025).

Against this backdrop, the present review places the digitalization strategy of healthcare organizations
in a broad interdisciplinary context and underscores its importance for navigating BANI conditions. The
purpose of this work is to synthesize existing evidence and conceptualize digitalization strategy as a
structured approach that integrates technological, managerial, and human-capital components to enhance
organizational resilience.

2. Literature Review.

Research on digitalization in health care has evolved substantially over the past decade, driven by rapid
technological innovations, the pressures of global crises, and increasing recognition of the role of digital tools
in strengthening organizational resilience. Early digital health studies primarily focused on introducing
electronic medical records, using telemedicine to expand access, and applying information technologies to
improve operational efficiency. These foundational works established the conceptual basis for understanding
digital health as both a technological and organizational transformation (Marinescu, 2025; Williams, 2022).
Over time, the field expanded to include broader systemic implications, such as digital governance,
interoperability, cybersecurity, and the integration of analytics into clinical decision-making.

A significant stream of research positions digital transformation as a catalyst for developing adaptive and
resilient healthcare systems. Empirical findings show that digital maturity, the extent to which an organization
adopts and effectively integrates digital tools, correlates with its ability to anticipate risks, coordinate
resources, and maintain service continuity during crises (Kirmizi, 2022). Baudier (2023) and Rabbani et al.
(2025) demonstrate that telemedicine and remote monitoring systems not only expand access to care but
also function as stabilizing mechanisms during periods of heightened uncertainty, such as infectious disease
outbreaks. These studies collectively establish the foundation for viewing digital tools as resilience enablers
rather than simple technological upgrades.

Another important body of literature examines the relationship between digital transformation,
organizational culture, and human capital. Scholars such as Kludacz-Alessandri et al. (2025) highlight that
digital intensity and transformation management practices significantly influence job satisfaction through the
mediating effect of organizational resilience. Their work suggests that digitalization must be accompanied by
cultural readiness, staff engagement, and adequate training to produce positive outcomes. Similarly, Larsson
et al. (2025) and Henshall et al. (2022) emphasize the dual role of digital tools. They can enhance
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psychological resilience and reduce workload stress when properly implemented, but may also generate
fatigue and burnout when poorly designed or insufficiently supported. These studies underscore that digital
transformation is a socio-technical process, requiring alignment between human competencies, technological
infrastructure, and organizational goals.

Beyond the healthcare sector, broader management and innovation research offers valuable insights into
how digital technologies influence resilience. Cardoso et al. (2025) and Soomro et al. (2024) find that digital
business models and innovation capabilities significantly enhance organizational performance in turbulent
environments, offering a conceptual bridge between digital transformation and resilience theory. Reza et al.
(2025) and Ma & Kang (2025) further contribute by demonstrating how data-driven culture, predictive
analytics, and supply chain flexibility mediate the relationship between digital technologies and adaptive
capacity. These contributions help situate healthcare digitalization within a wider strategic management
context, reinforcing the argument that resilience emerges through integrated digital ecosystems rather than
isolated technologies.

Nevertheless, several unresolved issues persist in the literature. First, although the resilience-enhancing
potential of digital technologies is widely acknowledged, studies diverge on the specific mechanisms through
which digital transformation contributes to organizational resilience. Some scholars attribute resilience
primarily to technological upgrades and enhanced data availability, while others highlight governance,
workforce competencies, and agile management structures as more decisive factors. Second, despite
increasing research on digital maturity, there remains limited consensus on standardized metrics for
evaluating how digitalization influences resilience outcomes, making comparisons across organizations and
health systems difficult. Third, risks associated with digital transformation, including cybersecurity threats,
unequal access to digital services, algorithmic bias, and ethical concerns, remain insufficiently integrated into
theoretical models of digital resilience (Haimi, 2025).

Finally, existing literature tends to examine individual components of digital transformation such as
telehealth, interoperability, or digital skills, rather than integrating them into a comprehensive strategic
framework. This fragmentation limits understanding of how digital infrastructures, managerial practices, and
human capital converge to produce resilience in healthcare organizations operating within a BANI
environment. The gap identified in these studies forms the basis for the present review, which seeks to
synthesize the multifaceted contributions of digitalization into a coherent conceptual model that explains its
strategic role in strengthening organizational resilience.

3. Methodology and research methods.

This study integrates elements of a narrative review with an empirical multi-case analysis of digitalization
strategies implemented across ten healthcare organizations. Its methodological design seeks to connect
conceptual insights on digital transformation and organizational resilience with measurable institutional-level
indicators.

The research approach is grounded in systems theory and socio-technical perspectives, which consider
healthcare organizations as complex adaptive systems shaped by continuous interactions among
technological, human, and organizational components. Principles from resilience theory and the dynamic
capabilities framework support the interpretation of how digital resources and competencies enhance an
organization’s capacity to anticipate, absorb, and adapt to shocks within a BANI environment.

The empirical design includes ten healthcare organizations (H1-H10) that differ in levels of care,
ownership structures and regional settings, thus ensuring analytical diversity and comparability. The sample
includes Municipal Non-Commercial Enterprises (MNCEs), highly specialized state institutions, university
clinics and private medical centres: the MNCE “City Hospital No. 3 of Mykolaiv City Council”; the MNCE
“Odesa Regional Clinical Oncology Center” of the Odesa Regional Council; Medical House Odrex (a private
multidisciplinary centre in Odesa); the MNCE “Chuhuiv Central Hospital named after M. I. Kononenko” of the
Chuhuiv City Council in Kharkiv Region; the MNCE “Teplodar Primary Health Care Centre” of Teplodar City
Council; the Centre for Reconstructive and Restorative Medicine (University Clinic of Odesa National Medical
University); MediClub (a private medical centre in Dnipro); the State Scientific Institution “Ukrainian Mother
and Child Care Center of the Ministry of Health of Ukraine” (UMCCR Mother and Child); the MNCE “Central
City Hospital of Oleksandria” of Oleksandria City Council; and the MNCE “City Clinical Hospital No. 10” of
Odesa City Council.

The inclusion of healthcare providers operating at primary, secondary and tertiary levels allows the study
to capture the multi-layered nature of digital transformation in the Ukrainian health system. Primary care
representation enables the analysis of digital tools that support family medicine, continuity of care and
population-based registries, domains where digitalization has a direct effect on preventive services and
patient navigation. Secondary-level multidisciplinary hospitals provide insights into the integration of
electronic health records, diagnostic information systems and digital bed-management solutions that are
essential for operational resilience, clinical coordination and emergency response. Highly specialized tertiary
care institutions offer a perspective on advanced infrastructures, digital competencies and complex clinical
pathways. These organizations operate high-technology diagnostics, participate in academic and research

29



Economic Sustainability and Business Practices, Volume 2, Issue 4, 2025

networks and demonstrate early adoption of clinical decision support systems, telemedicine and digital
quality-monitoring tools.

The private sector segment contributes important contrasting dynamics, particularly higher investment
capacity, faster organizational adaptation and accelerated uptake of innovative digital solutions, which
frequently set the benchmark for market-driven digital transformation in Ukraine.

Geographical representation across southern, eastern and central regions further strengthens the
empirical base. This regional dispersion is significant because it captures heterogeneous demographic
structures, varied morbidity profiles, uneven exposure to military threats and war-related systemic pressures,
as well as pronounced disparities in workforce stability, financing, donor support and access to digital
innovations.

Taken together, the selected organizations form an analytically robust and contextually relevant sample
that reflects the structural diversity of Ukraine’s healthcare system. This breadth enables the identification of
systemic, organizational and regional determinants shaping digital transformation and its role in strengthening
healthcare resilience within the broader dynamics of a BANI environment.

Data collection combines three complementary methods. First, document analysis encompasses
institutional strategies, internal regulations on digital systems and telemedicine, policies on data protection
and clinical decision support, and reports. Second, a standardized survey was conducted among key
managers and experts, including chief executives, medical directors, heads of IT units, with two to four
respondents per organization. The structured questionnaire assessed the degree of digitalization, the
presence of strategic digital priorities, digital governance practices, staff competency development, and
perceived resilience, with all indicators evaluated using a Likert scale. Third, secondary operational and
statistical data were analyzed, including service continuity metrics, patterns of telehealth use, stability of bed
occupancy, recovery time following disruptions, and basic HR indicators such as turnover and absenteeism
where available. All participating organizations were informed of the study’s purpose, and all data were
aggregated and anonymized.

The main indices were Digital Strategy Formalization Index (DSFI), Digital Infrastructure and Integration
Index (DIII), Digital Data Governance Index (DDGI), Staff Digital Competence Index (SDCI), and Digital
Governance and Change Management Index (DGCMI).

4. Results.

The comparative assessment of ten healthcare organizations across five dimensions of digitalization,
specifically Digital Strategy Formalization (DSF1), Digital Infrastructure and Interoperability (Dlll), Data-Driven
Governance (DDGI), Staff Digital Competencies (SDCI) and Digital Governance and Change Management
(DGCMI), reveals a clearly stratified landscape of digital maturity within the Ukrainian healthcare system (see
table 1). The analysis identifies three distinct clusters of institutions: digitalization leaders, mid-level municipal
hospitals with partial implementation, and low-readiness organizations constrained by structural and
contextual limitations.

Table 1. Component Index Scores (1-5) and Classification by Type of Healthcare Provider

Healthcare DSFI DIl DDGI sl DGCMI Overall Profile
Organization
. Digitalization leader
Medical House Odrex 5 5 5 5 5 (private sector)
MediClub (Dnipro) 5 5 5 5 5 Digitalization leader
(private sector)
University Clinic Advanced
ONMedU 5 5 5 5 5 tertiary/academic
centre
UMCCR Mother and 5 4 4 4 5 H!ghly specialized
Child clinical leader
Odesa Regional . .

- High infrastructure
Clinical Oncology 4 5 4 3 3 ’
Center moderate governance
City Hospital No. 3 Mid-level municipal
Mykolaiv 8 4 3 3 8 hospital
City Clinical Hospital 3 4 3 3 3 Mid-level municipal
No. 10 Odesa hospital
Oleksandria Central Low—moderate

. . 2 3 2 2 2 . N
City Hospital municipal organization
Teplodar Primary 2 2 2 9 5 Resource-limited PHC
Health Care Centre provider
Chuh_uw Central 5 9 9 9 9 Lowr_ﬂst digitalization
Hospital readiness

Source: consolidated by the author.

The first cluster comprises digitalization leaders such as Medical House Odrex, MediClub and the
University Clinic of ONMedU, which demonstrate uniformly maximal scores across all five indexes. These
organizations exhibit fully formalized digital strategies embedded in institutional development plans, complete
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with defined priorities, milestones and monitoring mechanisms. Their infrastructures are comprehensive and
interoperable, allowing seamless integration of clinical and managerial workflows in real time. Moreover, they
have established advanced analytics ecosystems that include predictive modelling tools and crisis-response
dashboards, supporting agile and evidence-based decision-making. Workforce development is systematic
and continuous, with clearly defined digital roles and high levels of staff engagement and satisfaction.
Governance structures in these institutions are mature and cross-functional, incorporating risk management
and structured communication strategies that reinforce organizational adaptability. Digital transformation in
such environments is not peripheral but embedded as a core component of institutional functioning,
strengthening resilience, innovation capacity and service quality, attributes particularly essential in the BANI
environment. The UMCCR Mother and Child, although scoring slightly lower in infrastructure and analytics,
demonstrates a similarly advanced strategic and governance orientation, placing it among the highly
specialized leaders of digital transformation.

The second cluster includes institutions with partial digital maturity, such as the Odesa Regional Clinical
Oncology Center, Mykolaiv City Hospital No. 3 and Odesa City Clinical Hospital No. 10. These hospitals show
a pattern of high infrastructure development but only moderate formalization of digital strategies. This
suggests that technological investments were made ahead of comprehensive strategic planning. Their use
of digital data is uneven. While clinical performance indicators are used actively, integration into broader
managerial, financial or operational decision-making remains limited. Staff competencies vary significantly
across departments, with younger clinicians and IT personnel showing higher proficiency, while others
encounter challenges in adopting complex digital systems. Governance models in these institutions remain
IT-department-centred, leading to limited clinical involvement in strategic decisions and slower organizational
adaptation. This cluster reflects a common trajectory of public-sector digitalization, where technical
implementation advances but organizational processes and governance structures lag behind. Although
these institutions have built a foundation for digital transformation, they lack the systemic mechanisms
needed to fully harness digital tools for resilience and performance optimization.

The third cluster is represented by low-readiness organizations, including Oleksandria Central City
Hospital, the Teplodar Primary Health Care Centre and Chuhuiv Central Hospital. These organizations
consistently score lowest across all indexes, revealing deep structural and systemic constraints. Digitalization
in these settings is not guided by formal strategies; instead, it is approached through isolated and often donor-
driven projects lacking institutional integration. Their infrastructures are minimal or fragmented, with
continued reliance on mixed paper—digital workflows that hinder efficiency and continuity of care. Data is used
primarily for retrospective reporting rather than real-time operational management, limiting the ability to adapt
to crisis conditions or unexpected fluctuations in service demand. Staff training in digital competencies is
either irregular or absent, contributing to low digital literacy and limited uptake of available systems.
Governance approaches are reactive, driven largely by external mandates rather than internal strategic
vision. These organizations reflect the systemic vulnerabilities faced by smaller municipal providers operating
under resource scarcity, workforce shortages, outdated equipment and connectivity limitations, conditions
further aggravated by the ongoing war and associated financial pressures. Without targeted support, the
digital divide between these institutions and the national leaders is likely to widen.

Across all clusters, several cross-cutting insights emerge. First, ownership and institutional autonomy
strongly correlate with digital maturity. Private providers and university-affiliated clinics consistently
outperform municipal institutions due to greater investment capacity, management flexibility and incentives
for innovation. Second, effective digital transformation requires the parallel development of strategy,
infrastructure and governance; when these elements evolve in isolation, bottlenecks appear, particularly in
data utilization and workforce capacity. Third, regional and contextual pressures, including security risks, staff
migration and constrained budgets, significantly shape digital readiness, with smaller municipalities
disproportionately affected. Fourth, workforce digital competencies emerge as a critical differentiator: even
robust infrastructures cannot produce meaningful impact without systematic training and defined competency
frameworks. Finally, digital governance is a foundational determinant of resilience. Healthcare organizations
with structured governance mechanisms demonstrate stronger continuity planning, better crisis
responsiveness and a higher degree of adaptive capacity, underscoring the central role of governance as a
mediator between technological adoption and organizational performance.

Table 2. Digitalization Strategy Index (DSI) and Organizational Resilience Index (ORI) Scores Across
Healthcare Organizations

Healthcare Organization

DSI Score ORI Score

(1-5) (1-5) Interpretation

Very high resilience: rapid crisis adaptation, strong

Medical House Odrex 5.0 4.9 continuity planning

. . Very high resilience supported by fully integrated
MediClub (Dnipro) 5.0 4.8 digital strategy
University Clinic ONMedU 5.0 4.7 High resilience due to advanced digital governance

and analytics
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Strong resilience; slightly lower due to partial gaps

UMCCR Mother and Child 4.6 4.5 . - :
in infrastructure integration

Odesa Regional Clinical Oncology Center 3.8 3.7 Moderate reS|I|e_nce:_ strong clinical data use but
slower recovery in crises

. . . Mid-level resilience; bottlenecks in workflows and

City Hospital No. 3 Mykolaiv 3.4 3.2 data integration

City Clinical Hospital No. 10 Odesa 3.4 3.1 M|d-|eye| rgsﬂlence with longer recovery periods
after disruptions

Oleksandria Central City Hospital 29 20 Low resﬂ_@noe; limited continuity planning and high
vulnerability

Teplodar Primary Health Care Centre 2.0 1.9 Very low re5|_I|e_nce:_ dependence on manual
processes and limited infrastructure

Chuhuiv Central Hospital 20 18 Lowest resilience due to minimal digital capacity

and high crisis sensitivity

Source: consolidated by the author.

The results presented in Table 2 demonstrate a strong and systematic association between the maturity
of digitalization strategies (DSI) and the level of organizational resilience (ORI) across ten Ukrainian
healthcare organizations. The observed distribution of scores reveals a clear gradient, in which institutions
with more advanced, strategically aligned and comprehensively implemented digitalization efforts
consistently exhibit higher resilience capacities. Conversely, organizations with fragmented or minimal
digitalization display significantly lower resilience scores, marked by operational vulnerabilities and limited
ability to adapt to crises. This pattern supports the study’s hypothesis that digital maturity is a key determinant
of organizational resilience in the BANI environment.

High-DSI Organizations: Digital Leaders with Strong Resilience Capacities

Organizations such as Medical House Odrex, MediClub (Dnipro) and the University Clinic of ONMedU
demonstrate the highest values on both indexes (DSI = 5.0; ORI range 4.7—-4.9). These institutions have
developed fully integrated digital strategies, combining advanced electronic infrastructures with strong
governance frameworks, comprehensive staff training and data-driven management practices. As a result,
they reported rapid crisis adaptation, minimal service disruptions, and efficient restoration of clinical
operations following emergencies such as epidemic waves or IT failures.

Their near-optimal ORI scores (4.7-4.9) reflect:

— rapid transition capabilities (e.g., teleconsultations, remote triage),
— high interoperability of internal and external systems,

— mature continuity planning with digital redundancy,

— strong managerial confidence supported by real-time dashboards.

The UMCCR Mother and Child, though marginally lower (DSI = 4.6; ORI = 4.5), follows a similar trajectory,
demonstrating that specialized institutions with well-developed digital governance structures also achieve
strong resilience outcomes, even if some infrastructural gaps remain.

These findings align with international literature indicating that fully developed digital ecosystems enable
adaptive learning, quicker recovery cycles and reduced operational brittleness during crises.

Medium-DSI Organizations: Partial Digitalization and Moderately Developed Resilience

The second cluster, represented by the Odesa Regional Clinical Oncology Center and two municipal
hospitals in Mykolaiv and Odesa, presents intermediate DSI scores (3.4-3.8) and moderately high but uneven
ORI performance (3.1-3.7). These institutions have established some elements of digital infrastructure,
particularly in diagnostics and clinical documentation, but lack the strategic coherence and governance
maturity needed for digitalization to function as a fully integrated resilience mechanism.

This group shares several characteristics:

— digitalization exists but is not systematically embedded in managerial processes;

— reliance on hybrid paper—digital workflows slows down crisis responsiveness;

— clinical analytics is developed, but operational analytics remains underutilized;

— staff competencies are uneven across departments, reducing consistency in system use.

Their ORI profiles confirm these gaps: while they can maintain core services during disruptions, recovery
times are longer, and organizational adaptation is hindered by workflow fragmentation. They serve as
transitional cases, highlighting that partial digitalization produces only partial resilience unless supported by
broader organizational changes.

Low-DSI Organizations: Structural Vulnerability and Minimal Digital Resilience

Organizations with the lowest digitalization scores (Oleksandria Central City Hospital, Teplodar Primary
Health Care Centre and Chuhuiv Central Hospital) exhibit the weakest resilience performance (ORI = 1.8-
2.0). These organizations rely heavily on manual processes, have minimal interoperability, and lack
institutionalized digital governance structures. Continuity plans are either absent or insufficiently
implemented, contributing to increased vulnerability, especially under conditions of war-related disruptions,
supply shortages and workforce instability.

Key weaknesses in this cluster include:
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— absence of strategic digital planning,

— fragmented or outdated IT infrastructure,

— inability to maintain services during IT failures,

— low staff digital competencies, creating resistance or fear of digital tools,

— strong exposure to contextual risks (e.g., energy instability, communication breakdowns).

Their ORI scores reflect the operational fragility of institutions at early or pre-digital stages of development.
These results underscore the need for systemic capacity-building, targeted investments and structured policy
support to prevent further widening of digital inequality across healthcare regions.

Across all organizations, several generalizable insights emerge. First, digital maturity is a powerful
predictor of resilience. With a strong positive correlation (r = 0.93), suggesting that digitalization is not simply
a technological asset but a foundational determinant of organizational robustness, adaptability and continuity.
Second, strategic alignment matters as much as technology. Continuity planning, governance structures and
staff training amplify the impact of infrastructure, while their absence limits the benefits of digital tools. Third,
resilience deficits cluster in resource-limited settings, highlighting structural inequities that could widen
without targeted interventions, especially under wartime conditions. Fourth, managerial perception of
resilience correlates with digitalisation, indicating that digital readiness influences not only objective
performance but also decision-makers’ confidence and preparedness. Fifth, partial digitalization delivers
partial resilience, confirming that piecemeal implementation without governance reform does not yield
substantial resilience gains.

5. Discussion.

The comparative assessment of digitalization maturity across ten Ukrainian healthcare organizations
reveals a stratified pattern that aligns with broader international research on digital transformation and
organizational resilience. Three distinct clusters emerge, namely digitalization leaders, intermediate
municipal hospitals, and low-readiness organizations, each characterized by specific technological,
managerial and contextual attributes. These findings illuminate how structural capacity, governance
orientation and contextual constraints jointly shape the trajectory and impact of digital transformation in
healthcare settings.

First cluster — digital leaders.

Organizations in the first cluster (Medical House Odrex, MediClub and the University Clinic ONMedU)
demonstrate a convergence of strategic clarity, advanced digital infrastructure, skilled workforce and
structured governance mechanisms. Their uniformly high scores across all five component indexes reflect
the comprehensive nature of their digital strategies. Digital transformation in these institutions operates not
as a series of disconnected technological upgrades, but as an integrated organizational paradigm supported
by clear priorities, cross-functional committees, and iterative performance monitoring.

This aligns with empirical evidence showing that digital maturity enhances adaptive capacity, accelerates
recovery in crises, and strengthens continuity of care (Williams, 2022; Latifi, 2025). Highly digitized
organizations tend to embed analytics into decision-making, maintain redundancy systems, and transition
rapidly between operational modes (e.g., from in-person to virtual care). The high Organizational Resilience
Index (ORI) scores of these institutions indicate not only structural readiness but also cultural and managerial
receptiveness to digital innovation. These findings affirm theoretical models that consider digital
transformation a key enabler of dynamic capabilities and organizational learning in turbulent environments.

Second cluster — intermediate digitalization.

The second cluster, represented by the Odesa Regional Clinical Oncology Center and municipal hospitals
in Mykolaiv and Odesa, exhibits a hybrid pattern where infrastructure investments precede or outpace
strategic and governance development. High DIl scores suggest substantial adoption of diagnostic systems,
electronic records and telemedicine tools, yet moderate DSFI, DDGI and DGCMI scores point to incomplete
integration of these technologies into managerial processes.

This “implementation gap” reflects a challenge widely recognized in public-sector digitalization literature:
technological modernization alone does not generate organizational resilience unless accompanied by
coherent strategies, participatory governance and robust competency frameworks. In these institutions,
workflows remain fragmented due to partial interoperability, inconsistent data use, and uneven digital literacy.
Consequently, ORI scores are moderate but unstable, indicating that digital tools improve some crisis
responses but fail to deliver systematic resilience.

These findings resonate with global observations that the public hospital sector often experiences a lag
between technology acquisition and organizational transformation, leading to partial digitalization outcomes
with limited strategic value (Ma et al., 2025; Kludacz-Alessandri, 2025). Strengthening digital governance and
expanding staff digital training represent high-impact opportunities for this group.

Third cluster — low-readiness institutions.

The third cluster (Oleksandria Central City Hospital, Teplodar PHC Centre, and Chuhuiv Central Hospital)
exhibits consistently low scores across all indexes, highlighting multidimensional barriers to digital
transformation. These organizations operate under resource scarcity, outdated infrastructure, workforce
shortages and regional instability, factors exacerbated by wartime pressures. Digitalization efforts in these
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institutions are fragmented, donor-driven or compliance-oriented, lacking strategic coherence and managerial
ownership.

The extremely low ORI scores reflect high operational fragility. The inability to maintain continuity of
services during IT failures, poor recovery after disruptions, and limited adaptability to sudden shifts in patient
flows. Staff digital competencies are insufficient to support advanced systems, and governance structures
are largely reactive. These patterns mirror findings in resilience research indicating that under-resourced
organizations face disproportionate risks of system failure, especially when digital transformation is attempted
without investment in foundational capacity (Larsson et al., 2025).

The digital divide observed here represents a systemic challenge for the Ukrainian healthcare system, as
unequal digital readiness reinforces pre-existing disparities in service quality, patient safety and crisis
responsiveness. Without targeted policy interventions—especially for PHC providers and small
municipalities. This gap risks widening further.

Across all clusters, several consistent themes emerge:

1. Digital maturity strongly correlates with resilience. The near-linear relationship between DSI and ORI
(r=0.93) supports the hypothesis that digital transformation is not simply technological modernization
but a strategic determinant of adaptability, continuity and crisis responsiveness.

2. Governance is the critical mediator. Even when technology is available, the absence of structured
governance limits its impact. Conversely, institutions with active steering committees, risk
assessment procedures and change management systems demonstrate superior resilience
regardless of size or ownership.

3. Human capital defines digital outcomes. Digital competencies, continuous training, and staff
engagement with new systems are decisive. High technologies cannot compensate for low digital
literacy; conversely, empowered staff can extract significant value from modest systems.

4. Strategy matters more than individual tools. Partial digitalization produces partial resilience.
Fragmented systems, paper—digital hybrids, and inconsistent data use dilute the effects of
technological investments. Only comprehensive strategies, aligned with mission, operations and risk
context, translate into measurable resilience.

5. Contextual pressures shape digital readiness. Organizations in high-risk regions, under financial
strain or affected by staff migration experience slower digitalization, demonstrating that resilience is
not solely an internal characteristic but shaped by external constraints.

The findings of this study highlight several strategic priorities for Ukrainian healthcare policymakers and
institutional leaders:

1. Develop national standards for digital governance to ensure that all healthcare organizations, not
only advanced or private ones, can implement structured digital strategies aligned with resilience
objectives.

2. Invest in workforce digital competencies, including competency frameworks, standardized training
and digital leadership programs.

3. Support smaller municipal hospitals and PHC organizations with targeted funding, shared digital
platforms, and technical assistance to prevent widening inequalities.

4. Promote interoperable, scalable infrastructures to organizations data continuity across the care
continuum.

5. Encourage integration of digital tools into continuity and emergency preparedness planning, making
resilience a core dimension of digital transformation strategies.

6. Conclusions.

The study provides empirical evidence that digital transformation in Ukrainian healthcare is highly
heterogeneous and structurally stratified. The comparative assessment of ten healthcare organizations
across five dimensions of digitalization (strategy formalization (DSFI), infrastructure and interoperability (DlI),
data-driven governance (DDGI), staff digital competencies (SDCI) and digital governance and change
management (DGCMI)) revealed three distinct clusters of institutions, namely digitalization leaders,
intermediate municipal hospitals and low-readiness organizations. This typology reflects not only differences
in technological capacity, but also deep divergences in governance models, human capital development and
exposure to contextual constraints.

First, the results confirm that digitally mature organizations (private providers and university-affiliated
centres with fully formalized digital strategies, integrated infrastructures and advanced governance
mechanisms) demonstrate the highest levels of organizational resilience. Healthcare organizations such as
Medical House Odrex, MediClub and the University Clinic ONMedU show that when digitalization is
embedded as a core strategic paradigm, supported by analytics, continuity planning and systematic staff
training, organizations are able to adapt rapidly to crises, maintain essential services and recover quickly
from disruptions. These findings are consistent with international studies that link digital maturity with dynamic
capabilities, learning capacity and enhanced continuity of care.

Second, the study reveals a previously underexplored phenomenon in the Ukrainian context. The
“implementation gap” in intermediate public hospitals, where investments in infrastructure and diagnostic
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systems are not fully matched by strategy, governance and human capital development. Institutions in this
cluster exhibit partial integration of digital tools, reliance on hybrid paper—digital workflows and fragmented
data use. As a result, their resilience is moderate but unstable. This pattern parallels global evidence from
public-sector digitalization, but the present analysis specifies its mechanisms in a health system under war-
related pressures and resource constraints.

Third, the identification of a low-readiness cluster consisting of smaller municipal hospitals and a primary
health care provider highlights a critical structural vulnerability. These organizations operate with minimal
digital infrastructure, lack strategic digital planning and depend heavily on manual processes and externally
driven projects. Their very low Organizational Resilience Index scores indicate high operational fragility and
limited capacity to cope with shocks. Compared with international analogues, where under-resourced
providers also lag in digitalization, the Ukrainian case is additionally shaped by security risks, energy
instability and staff migration, which further amplify the digital divide.

A key empirical contribution of the study is the demonstrated strong positive association (r = 0.93) between
the Digitalization Strategy Index (DSI) and the Organizational Resilience Index (ORI). This relationship
empirically supports the central hypothesis that digital maturity is not merely a technological attribute, but a
foundational determinant of organizational robustness, adaptability and continuity in a BANI environment.
The analysis shows that partial digitalization yields only partial resilience, and that governance quality and
staff competencies are critical mediators between technology and outcomes. This extends existing theoretical
models by quantifying the DSI-ORI relationship in a real-world, high-risk health system context.

On this basis, several practical recommendations can be formulated. At the policy level, there is a need
to develop national standards and guidelines for digital governance in healthcare, ensuring that digital
strategies explicitly incorporate resilience objectives, continuity planning and risk management. Targeted
support (financial, infrastructural and methodological) should be directed to low-readiness municipal and PHC
organizations to prevent further widening of digital inequalities. At the organizational level, investments should
prioritize not only hardware and software, but also workforce digital competencies and leadership capacity,
including competency frameworks, continuous training and support for “digital champions”. Finally,
interoperable, scalable platforms and shared data ecosystems should be promoted to enable continuity of
information across levels of care.

The findings also outline several promising directions for further research. Future studies could expand
the sample to include a larger number of organizations and regions, allowing for more robust statistical
modelling of the determinants of digital maturity and resilience. Longitudinal research would make it possible
to track the dynamics of DSI and ORI over time and to evaluate the impact of specific reforms, donor programs
or regulatory changes. Comparative analyses with other countries in Eastern Europe or post-conflict settings
could further clarify the role of contextual factors, such as war, economic crises or demographic shifts, in
shaping digital transformation trajectories. Additionally, micro-level studies focusing on patient outcomes,
staff well-being and care quality in high- versus low-DSI institutions would deepen understanding of how
digital resilience translates into clinical and social results.

Overall, the study demonstrates that digital transformation, when strategically aligned and institutionally
embedded, constitutes a powerful lever for strengthening the resilience of healthcare organizations.
Conversely, fragmented, project-based and under-governed digitalization not only fails to generate systemic
benefits, but may reinforce existing structural vulnerabilities. Addressing these disparities is therefore not only
a technological or managerial task, but a strategic priority for the future development and post-war recovery
of the Ukrainian health system.
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Crpareria undpogisauii 3aknagy oXopoHu 300POB’A AK iIHCTPYMEHT NiABULLEHHA OpraHi3auifnHoi CTiIMKOCTI B
ymoBax BANI-cepepnoBuiia

BikTopisa Bopu,, OOKTOp €KOHOMiYHUX Hayk, npodecop, kadeapa ynpasriHHS OXOPOHOK 300pPOB'A Ta MCUXOMOTii,
Opecbknii HauioHanbHUN MeanyHuin yHiBepceuteT, Ogeca, Ykpaina.
CTtaTTs npyucBsYeHa aHani3y BNvBy cTparterisa undposisaii Ha CTINKICTb 3aknafiB OXOPOHU 340POB’A, WO (PYHKUIOHYIOTb
B YMOBaX KpUXKOCTIi, TPMBOXXHOCTI, HEMIHIMHOCTI Ta He3barHeHHOCTi cyydacHoro cepeosua (BANI-cepepoBuiLe). MeToro
OOCNIMXEHHS € KOHLenTyanidauis LmdpoBsisauii 5K iIHTerpoBaHOro TEXHOMNOMYHOro, yNpaBniHCbKOro KOMMOHEHTa, a TakoX
emnipynyHa ouiHKa il B3aEMO3B’si3Ky 3 OpraHi3aLiHO CTIMKICTIO B YMOBax BUCOKOPU3MKOBOI CUCTEMU OXOPOHMW 340POB’S.
ABTOpPCHLKUI NiAXia NOEAHYE KOHLENTyanbHWUM aHania 4ecaTy 3aknagiB OXOpOoHU 340POB’A PisHMX (POPM BNACHOCTI i PiBHIB
MeAMYHOI AONOMOrY 3 ypaxyBaHHSIM perioHanbHOro KOHTEKCTy Ykpainu. Lindposisadito gocnigXeHo 3aBasku aHanisy
N’'ATW iHOEKCIB, WO OXOMMTL opmManisauito LMdpoBoi cTparterii, piBeHb iHppacTpykTypu Ta iHTeponepabenbHOCTi,
Opi€eHTaLil0 ynpaBriHHA Ha AaHi, L1dPOBi KOMNETEHTHOCTI NepcoHany Ta AKicTb undpoBisaLii Ta ynpasniHHA 3MiHaMm.
OpraHisauiiiHy CTilKiCTb BUMIpsiHO 3a iHTerpanbHUM iHOEKCOM, SiKuUIA BKITtovae 6e3nepepBHiCTb HaZaHHsA Nocnyr y nepioau
Kpu3, TpMBanicTb BifHOBMNEHHS nicns 360iB, HAasiBHICTb NnaHyBaHHA 6e3nepepBHOCTI Ta Cy6’ EKTUBHO OLLiHEHY CTilKiCTb
KepiBHUKIB i nepcoHany. [HopmauiiHy 6a3y [ocniaXeHHs CTaHOBMSATL CTpaTErivHi Ta HOPMaTUBHI LOKYMEHTHY 3aknagis,
CTaHOapTM30OBaHe ONWTYBaHHS MEHEeKepiB Ta eKCnepTiB, a TakoX BTOPWHHI OnepauiiHi MOKa3HWKM LWoado
6e3nepepBHOCTI NOCNYr, BUKOPUCTaHHS TenemeauuuHu Ta ctabinbHoCTi kagpoBoro cknagy. EmnipuuHi pesynbTatu
AEMOHCTPYIOTb HasiBHICTb YiTKO CTpaTudikoBaHOro uMdpoBoro naHgwadTy. BuokpemneHo Tpu knactepu: nigepu
uundpoBisadii, 3aknagm 3 NPOMiKHUM piBHEM LM POBOT rOTOBHOCTI Ta opraHisauii 3 HU3bKMM piBHEM LMAdpPOBI3aLlii, y SKux
uundposisauis Mae parmeHTapHun xapakrep. Jligepu xapakrepuayloTbCs MOBHICTIO (hopManisoBaHUMKU cTpaTeriamu,
BMCOKMM piBHEM iHTeponepabenbHOCTi, PO3BMHEHOK aHamniTUKOK, CUCTEMHOK MiArOTOBKOK MNepcoHany Ta
CTPYKTYPOBaHUM LMPPOBUM BpsdyBaHHAM. Lli xapakTepuCTUKU Y3rogKyroTbCsl 3 BUCOKUMW MOKa3HWKaMM CTINKOCTI,
WBMAKOK ajanTauield Ta MiHIManbHMMM MOPYLEHHAMW Y KPU30BMX CUTyauiax. 3aknagu cepegHboro piBHS
AEMOHCTPYIOTb AOCTATHIN piBeHb LMPOBKX PilLieHb Y AiarHOCTULL Ta AOKyMeHTaUil, OgHaK MaloTb OGMeXeHy cTpaTeriyHy
dopmanisauito, HepiBHOMIpHE BUKOPWUCTaAHHSA AaHUX | HeOoAHOpIOHI KOMMETEeHTHOCTI mepcoHany, LWo 3yMOBMOE
HecTabinbHWIA piBEeHb CTINKOCTI. HaHmk4i NMOKasHWKM NpuUTamaHHi 3aknagam 3 MiHiManbHoOK iHTeponepabenbHICTHO,
BiJCYTHICTIO CTpaTeriyHoro nnaHyBaHHA Ta 3HAYHOK 3aNEXHICTIO Bif, «PyYHMX» NpoueciB. BctaHoBneHO npamunia 38°a30K
MiX iHTerpanbHMM NOKa3HUKOM LundpoBidaLii Ta iHAEKCOM OpraHi3auinHoT CTIMKOCTI, WO NiATBEPAXKYE BU3HAaYanbHy ponb
LM poBoi 3pinocTi y hopMyBaHHi 30aTHOCTI 3aKnaziB NPOTUCTOATM 30BHILLHIM 3arpo3am, nNigTpuMyBaTn 6e3nepepBHiCTb
poboTn Ta wWBMAKO BigHOBMOBaTUCA micns 300iB. AHani3 3acBiguuB, WO 4acTkoBa, HECUCTEMHA UMGpPOBi3auis
3abe3neyye nvle YacTKoBi edhekTH, TOAI AK SKICTb ynpaBniHHA Ta KOMNETEHTHOCTI NepCcoHany BUCTYNaKTb KIMHYOBUMMU
mMegfiaTopamu B3aemMofil TEXHOMOTIN | pe3ynbTaTiB AianbHOCTI. HaykoBa HOBM3HA NOMnsArae B iHTErpoOBaHOMY BMMIPIOBaHHI
cTpaTerii uudposi3auii Ta CTIMKOCTI opraHizauiin, emMnipuyHOMYy BUSIBMEHHI «PO3pMBY BNPOBAMKEHHS» B 3akrnagax
OXOPOHW 3[0POB’A CEpPedHbOro PiBHS TFOTOBHOCTI A0 uucpoBi3auii Ta y BUCBITNIEHHI UMEPOBOI HEPIBHOCTI, LWO
nepeTvHaeTbCa 3 POPMOLO BMACHOCTI, PIBHEM MEAMYHOI JOMOMOrN Ta perioHansHUMK puankamu. NpakTuyHa 3HavyLWwicTb
BM3HAYaeTbCcs OOrpyHTOBaAHMMM peKOMeHAaLi MU LoA0 3anpoBaPKEHHS HauioHanbHUX CTaHAapTiB  LMdpoBOro
BpsiAYBaHHS, iHBECTYBaHHS B PO3BUTOK LIGIPOBMX KOMMETEHTHOCTEN NepcoHarny, NigTPYMKK 3aknagis 3 HU3bKUM piBHEM
roTOBHOCTi A0 uudpoBsidauii Yyepe3 UinboBe (iHAHCYBaHHA Ta CNinbHi UMAPOBI nnatdopmu, a TakoxX iHTerpauii
LMPOBUX HCTPYMEHTIB Yy cTpaTteriyHe nnaHyBaHHa. OTpumaHi pesdynbtatv opMyloTb NIAIPYHTS ANS NofanbLumx
JocnigXeHb Ha wWwuplwimnx Bubipkax, y AWHaMILi Ta B MiKHapOAHWX MOPIBHSHHAX 3aKnafiB OXOPOHW 3[0POB’d, LWO
nepebyBatoTb Nig BNIIMBOM CUCTEMHUX LLOKIB.
KntoyoBi cnoBa: ungpoBisauisi; oxopoHa 300pOB’s; CTanui po3BUTOK; MEHEI)KMEHT; CTpaTeris.
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