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THE ROLE OF TELEMEDICINE AMID WORKFORCE AND DEMOGRAPHIC
CHANGES IN UKRAINE

Introduction Russia’s full-scale invasion has disrupted Ukraine’s health care system, intensified demographic
pressures, and deepened health workforce constraints. These changes have increased the economic relevance of
telemedicine beyond its conventional role as a channel of remote consultation.

Aim: The study aims to substantiate the role of telemedicine as an economic instrument for maintaining access,
continuity, resilience, and efficiency of medical care in Ukraine during war and post-war recovery.

Methods: The article applies a conceptual narrative review of peer-reviewed literature and institutional reports
on telemedicine economics, digital health, demographic change, wartime migration, health workforce transformation,
and recovery planning. The study uses analysis and synthesis, comparative analysis, logical-structural generalization,
and conceptual modelling.

Results: Telemedicine is shown to influence the health care system through several economic channels: reduction
of patients’ indirect costs, partial substitution of face-to-face contacts, support for chronic disease monitoring,
redistribution of specialist resources, and improved coordination through eHealth infrastructure. Demographic
contraction, population ageing, internal displacement, refugee uncertainty, and regional heterogeneity increase
demand for flexible models of care. Health workforce shortages make remote consultation, expert support, triage, and
follow-up care economically relevant.

Conclusions: Telemedicine in Ukraine should be considered not as a temporary crisis response but as a
component of healthcare system modernization. Its economic value depends on integration into clinical pathways,
financing mechanisms, data governance, workforce policy, equitable digital access, and reliable monitoring of
outcomes across regions and patient groups with unequal access to medical services and specialist care locally.

Keywords: telemedicine, digital health, health economics; workforce; demographic change, eHealth, Ukraine;
post-war recovery, health system resilience; health care access.
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POJIb TEJEMEJUIIMHU B YMOBAX KAJIPOBUX I JEMOTPA®IYHUX 3MIH B
YKPAIHI

Bemyn. Ilosnomacwmabua 6itiHa 3MIHULQ YMOGU (DYHKYIOHYBAHHS CUCMEMU OXOPOHU 300po8’s Yrpaiuu:
3PYUHOBAHA THGpPAcMpyKkmypa, miepayis HACeNeHHs, CMAapinHa, Kaopoguu Oeiyum [ HepigHUl MepumopiaibHuil
0ocmyn ROCUNUNY NOMPedy 6 SHYUKUX MOOENAX HAOAHHA MeOUdHUX nociye. Y yux ymoeax 0coOIu6020 3HayeHHs
HabY6ae NOULYK, eKOHOMIUHUI AHANi3 ma OOIPYHMYBAHHA Yux mooeretl. Y cmammi po3enadacmocs meaemeouyuna ax
O0UH 13 MONCTUBUX THCIPYMEHMIE OOCACHEHHS SHYYKOCMI ma cmabilbHOCmi CUCmeMU OXOPOHU 300p08'ss 8 YMO8AX
BIUHU Ma NIC/S BIUCLKOBO20 GIOHOGIEHHS 8 YKpaiHi.

Mema. OoOrpynmysamu menemeOUyury AK eKOHOMIYHUU — [HCIMPYMeHM  NIOMPUMAHHA — OOCMYNHOCHI,
be3nepepgHocmi, cmitikocmi ma e@exmugHOCmi MeOUuyHoi O00NoMOo2U 8 YMOBAX BIUHU, O0eMOSPAQIUHUX 3DYUIEHb,
mparcghopmayii MeOuuHux Kaopis i NiCiA60€HHO20 8IOHOGIEHHSL.

Memoou. Jlocnioxcenns GUKOHAHO AK KOHYENMYANbHUL HAPAMUBHUU 027150 HAYKOGUX NyOnikayiti ma
AHATIMUYHUX Mamepianie wooo eKOHOMIKU melemMeOuyuHuy, yugposozo 300pos’sa, mizpayii, demozpagivnux empam,
Kaopogozo 3abesneyenhs i PeKOHCMPYKYIl cucmemu 0XOpoHU 300pos’s. Bukopucmano ananis, cunmes, nopigHsmHs,
JI02IKO-CMpYyKmMypHe y3aeanbHeHHa ma KoHyenmyanivue mooentosanis. Ilepeunni emnipuuni 0ani ne 36upanucs, momy
poboma He OyiHIoe NPUYUHHI A00 2poulosi eghexmu.

Pesyromamu. Teremeouyuna eusHauena sik eleMeHm aoanmayii meouunoi cucmemu 00 obmedicenoi gizuunol
docmynnocmi nociye i HepiGHOMIpHO20 Po3n0diny MeOuuHux pecypcie. Ii exonomiune 3navenus nonaeae y aMeHuenHi
HenpaMuUx eumpam Nnayicumis, YAacmKOGiU 3aMiHi OYHUX KOHMAKMIE, NIOMPUMY] MOHIMOPUHEY XPOMIUHUX
3aX60PIOBAHb, DPAYIOHANBHIULOMY BUKOPUCMAHHI cheyianicmie [ NOCUleHHI KOOpOuHayii uepe3 iHpacmpykmypy
eHealth. [lemocpaghiune crkopouenms, SHYyMpIWHE NnepemilyeHHs, 306HIWHA Miepayis, CMAPIHHA Ma pelioHANbHA
HEOOHOPIOHICMb (POPpMYIOMb ACUMEMPUYHULL NONUM HA MeOUYHI NOCAy2uU, Wo NIOBUWYE 3HAYEHHS OUCTNAHYIUHUX
KOHCYIbmayitl, Mapupymuzayii nayienmis i nooaivuio2o cnocmepediceHns. Buoxkpemneno komnencamopny, pecypchy,
Odemozpaghiuny, 8iOHOGMIOBANLHY MA THCMUMYYIUHY QYHKYI menemeOuyuHuy, AKi o8 s3yms 00CmMyn 00 0ONOMO2U,
NPOOYKMUBHICb NEPCOHATLY, SHYUKICMb cUcmemu, NAAHYBAHHA GIOHOGNEHHSA MA Yu@dpose YRPAGIIHHA MeOUYHUMU
npoyecamu.

Bucnosku. Tenemeouyuny OoyinbHo po3zensoamu He AK MUMYACO8Y KpPU308Y NpAKMUKY, d AK CKIAA008Y
MoOepHizayii ma niciA60€HH020 GIOHOGNEHHA CUCHEMU OXOPOHU 300poe’a Yipainu. Ii egexm s3anescums 6i0
inmezpayii 6 KAiMIuHI Mapwpymu, QIiHaHCY8aHHS, KAOPOBY NOLIMUKY, YNPAGHIHHA OaHUMU, YUGPO8Yy OOCMYNHICMb |
MOHIMOPUHE Pe3yTbmamis Ha PpeciOHATbHOMY Pi6HI 015 NAYICHMIB.

Kniouosi cnosa: menemeduyuna; yugpose 300po8’s; eKOHOMIKA OXOPOHU 300P08’sl, KAOPOGUL NOMEHYIA,
demoepaghiuni 3minu; eHealth;, Vxpaiuna; nicisigoenne 6iOHOGMEHHA; CMIUKICMb CUCHEMU OXOPOHU 300pP08 s,
docmynHicms MeOUyHOi 00NOMO2U.

JEL Classification: 115; 118; H51; J11; J21; O33.

Russia’s full-scale invasion of Ukraine has substantially transformed the operating conditions of
Ukraine’s health care system, simultaneously exacerbating infrastructural, demographic, workforce-related,
and fiscal and economic constraints. The destruction of and damage to medical infrastructure, population
displacement, and the increased demand for medical care among internally displaced persons, veterans,
individuals with chronic diseases, and populations residing in areas with limited access to health services
have shaped a new structure of demand for medical care. Under these conditions, telemedicine and digital
health services are important not only as technological instruments of communication between physicians
and patients, but also as elements of the economic adaptation of the health care system to wartime
conditions and subsequent recovery.

The development of eHealth infrastructure in Ukraine has created an institutional foundation for scaling
digital health solutions, including electronic medical records, electronic referrals, electronic prescriptions,
and tools for remote interaction among patients, physicians, and health care institutions. The Ukrainian
eHealth system has undergone substantial regulatory and technological institutionalization, which allows it
to be regarded as a core institutional platform for the further development of digital health care (Malakhov,
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2023). In wartime conditions, this infrastructure has acquired additional significance, as the physical
accessibility of health care facilities has become uneven, while traditional channels for delivering medical
care have been constrained by hostilities, disrupted logistics, population migration, and workforce losses.

In Ukraine’s wartime context, telemedicine performs several interrelated functions. It supports the
continuity of medical care in situations where face-to-face contact between patients and physicians is
difficult or impossible; it also reduces part of the transaction costs of the health care system associated with
patient travel, repeated visits, waiting times for consultations, and care coordination. Telemedicine solutions
may partially mitigate territorial disparities in access to medical services, particularly in regions with
damaged infrastructure or insufficient workforce capacity. Available empirical evidence on the use of
telemedicine in Ukraine during the war indicates that remote consultations have become one of the
mechanisms for maintaining access to medical care under crisis conditions (Narayan et al., 2024;
Poberezhets et al., 2022). Under such conditions, the economic significance of telemedicine cannot be
reduced solely to an assessment of the direct cost reduction associated with an individual consultation.
International studies emphasize that the economic effectiveness of telemedicine and digital health
interventions depends on the organizational model, scale of implementation, patient profile, cost structure,
degree of integration with the conventional system of health care delivery, and capacity to substitute, rather
than merely supplement, face-to-face services (McNamee et al., 2016; Snoswell et al., 2020; Wade et al.,
2010). For Ukraine, the economic effect of telemedicine should be examined through its impact on access to
care, continuity of treatment for chronic diseases, reduction of indirect losses, support for population
working capacity, rationalization of workforce resources, and strengthening of health system resilience.

The war has intensified the demographic challenges that existed in Ukraine before 2022. After the
beginning of the full-scale invasion, these processes were compounded by large-scale external and internal
population displacement, changes in the age and sex structure of the population, human capital losses, and
uncertainty regarding the return of refugees. The literature emphasizes that war and migration may
substantially alter Ukraine’s long-term demographic trajectory, while adverse demographic changes are
directly associated with the prospects for economic recovery and the condition of the labour market (Kulu et
al., 2023; Tverdostup, 2023). On the one hand, population decline and ageing increase the burden on the
health care system, expanding the need for long-term monitoring, treatment of chronic diseases,
rehabilitation, and support for patients’ functional autonomy. On the other hand, migration and the territorial
redistribution of the population change the geography of demand for medical services and require more
flexible models of care delivery. In this context, telemedicine may be regarded as a mechanism for adapting
the health care system to spatial and age-structure asymmetries in demand for health services.

The role of digital solutions is increasing under conditions of workforce transformation in the health
care system. The war has led to a growing workload for medical workers, their internal and external
migration, professional burnout, changes in working conditions, and the need for rapid redistribution of
competencies. Studies indicate a high adaptive burden on medical workers and the need to maintain the
resilience of the health workforce under wartime conditions (Deac et al., 2024; Diakunchak et al., 2024). At
the same time, issues related to the training of medical personnel and the transformation of medical
education have acquired strategic importance for post-war recovery (Mayer et al., 2023). Under these
conditions, telemedicine may perform not only a service function but also an organizational and health
workforce management function, enabling the redistribution of expert resources, supporting remote
consultations, strengthening primary health care, and ensuring access to specialists in regions with
workforce shortages.

Ukraine’s post-war recovery will require not only the physical reconstruction of destroyed
infrastructure but also a reconsideration of the model of health care delivery. Recovery needs assessments
emphasize the scale of damage and the necessity of long-term reconstruction planning, including social
infrastructure and the health care system (World Bank et al., 2025). Digital health may become one of the
instruments for improving system resilience, economic efficiency, and governance capacity. However, the
potential of telemedicine is not automatic: it depends on regulatory integration, financing, the digital literacy
of medical workers and patients, data quality, cybersecurity, trust in remote services, and the capacity of the
health care system to use digital tools as part of clinical pathways rather than as an isolated technological
solution (Mudge et al., 2025; World Health Organization, 2024).
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Despite the growing number of studies devoted to digital health, telemedicine, and the impact of the
war on Ukraine’s health care system, the relationship between the economics of telemedicine, demographic
change, and the workforce transformation of the medical system remains insufficiently studied. Most
existing works examine digital infrastructure and eHealth, migration and demographic losses, the resilience
of medical care, workforce challenges, or the economic evaluation of digital interventions as separate
aspects. The scientific problem lies in the need for an integrated analysis of telemedicine as an economic
mechanism for adapting the health care system to demographic and workforce changes during war and
recovery.

The aim of the study is to provide a theoretical and analytical substantiation of the role of telemedicine
as an economic instrument for maintaining the accessibility, resilience, and efficiency of medical care in
Ukraine under conditions of wartime, post-war recovery, demographic change, and transformation of the
health care workforce. To achieve this aim, the study seeks to systematize scientific approaches to the
economic evaluation of telemedicine, identify demographic and workforce-related factors affecting the
demand for and supply of medical services, and substantiate directions for the use of telemedicine solutions
in the model of recovery and modernization of Ukraine’s health care system.

Literature review.

Early systematic reviews indicated that the economic performance of telemedicine depends
substantially on the specific service model, disease type, frequency of contacts, equipment costs,
organization of the patient pathway, and degree of integration of remote consultation into the existing health
care system (Wade et al., 2010). This is of fundamental importance for the analysis of Ukraine, since under
wartime conditions telemedicine is not an isolated technological innovation but part of a broader system of
adaptation of medical care to constraints on physical accessibility, workforce shortages, and the territorial
redistribution of the population. In subsequent studies, the focus shifted from a simple assessment of the cost
of a telemedicine consultation to the analysis of the systemic effects of digital health interventions. It has
been shown that, under certain conditions, telemedicine can reduce health system costs if it substitutes for
some face-to-face visits, decreases unnecessary hospitalizations, reduces transport and time costs, improves
monitoring of patients with chronic diseases, and does not lead to excessive use of medical services
(Snoswell et al., 2020). Therefore, the economic effect of telemedicine should be assessed not only through
direct medical costs but also through patients’ indirect costs, working time losses, the workload of medical
personnel, and the resilience of care delivery. Methodological studies on the economic evaluation of digital
health interventions emphasize that such interventions require a specific research design, as their
effectiveness depends on the implementation context, user behaviour, digital literacy, scale of use, and
interaction with existing organizational processes (McNamee et al., 2016). In this respect, telemedicine
differs from traditional medical technologies, since its economic value is formed not only by clinical
outcomes but also by changes in the process of care delivery, the accessibility of medical resources,
workload distribution, and the governance capacity of the health care system. Reviews of cost-effectiveness
and cost-utility studies show that digital and telemedicine interventions may be economically justified in
various clinical areas; however, the level of evidence is heterogeneous and depends on data quality, the time
horizon of evaluation, the choice of comparator, and the inclusion of indirect costs (de la Torre-Diez et al.,
2015). For countries with limited resources and unstable infrastructure, not only the cost of the technology
but also its capacity to maintain continuity of medical care when usual access channels are disrupted is of
particular importance. Contemporary approaches to the evaluation of digital health propose considering the
economic value of digital interventions as a multilevel category that includes clinical effectiveness, resource
savings, expanded access, improved data management, decision-making support, and increased health
system resilience (Wilkinson et al., 2024). Studies devoted to digital health in Ukraine indicate the existence
of an institutional foundation for the further scaling of telemedicine solutions. The Ukrainian eHealth
system is regarded as a set of digital tools that includes electronic medical records, electronic prescriptions,
electronic referrals, and legally established mechanisms for the exchange of medical information
(Malakhov, 2023). This creates the preconditions for a transition from the fragmented use of telemedicine to
its integration into clinical pathways, health care financing, and the health system governance framework.
Experience with the use of telemedicine in Ukraine during the war shows that remote medical services have
acquired the significance of a crisis response instrument. A questionnaire-based study of Ukrainian
physicians documented changes in telemedicine practices under the influence of the war, reflecting the
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adaptation of medical workers’ professional behaviour to new conditions of care delivery (Poberezhets et
al., 2022). The international TeleHelp Ukraine model also demonstrates the possibility of a distributed
telemedicine response to a humanitarian crisis, in which remote consultations are used to support patients
who lack stable access to conventional medical infrastructure (Narayan et al., 2024). The wartime situation
has substantially changed not only the demand for medical services but also the conditions under which they
are delivered. Studies on the resilience of primary health care in Ukraine show that the health care system
simultaneously experienced the consequences of the COVID-19 pandemic and the full-scale war, which
intensified the burden on primary care, organizational resources, and the capacity to ensure continuity of
care (Dale et al., 2024). In this context, telemedicine may be considered one of the instruments for
maintaining the resilience of primary health care, particularly when remote support is required for patients
with chronic diseases and for populations displaced as a result of the war. A comparative analysis of
Ukrainian hospital services before and during the war shows that hostilities affected the accessibility and
functional capacity of medical institutions, thereby increasing the importance of alternative channels for
delivering medical care (Haque et al., 2024). Systematic reviews and analytical studies on the crisis of
Ukrainian health care indicate the need to combine short-term humanitarian response with long-term
reconstruction that includes sustainable digital solutions (Goniewicz et al., 2023). The study by Kulu et al.
emphasizes that the scale of external migration and the possible non-return of part of the population may
affect the future size and structure of Ukraine’s population (Kulu et al., 2023). Analytical assessments of
demographic challenges indicate a relationship between demographic contraction, labour potential, and the
prospects for economic recovery (Tverdostup, 2023). Ukrainian studies of wartime migration emphasize that
population displacement has not only humanitarian but also long-term socio-economic significance.
Wartime migration affects household structure, the regional distribution of the population, and access to
employment, medical care, and social services (Libanova, 2024). Methodological difficulties in assessing
demographic losses under wartime conditions further complicate the planning of medical infrastructure and
the forecasting of demand for medical services (Puhachova, 2024). Studies document an increase in
professional workload, changes in working conditions, risks of emotional exhaustion, and the need for
medical workers to adapt to care delivery under conditions of uncertainty (Deac et al., 2024). Publications
on the leadership and resilience of Ukrainian physicians emphasize the importance of professional self-
organization, adaptive management, and the capacity of medical teams to maintain care delivery under
conditions of damaged infrastructure and increased demand (Diakunchak et al., 2024). Workforce changes
have direct economic significance, since shortages of specialists, migration of medical workers, and the
uneven distribution of personnel increase the cost of access to medical care and limit the productive capacity
of the health care system. The health labour market analysis in Ukraine prepared by the World Health
Organization indicates the need for a systemic understanding of workforce capacity, imbalances, and the
conditions for its recovery (World Health Organization, 2024). Under conditions of workforce shortages,
telemedicine may potentially enable the redistribution of expert resources, expand access to specialist
consultations, and reduce the burden on individual institutions; however, this potential requires
organizational and financial integration. The needs analysis of Ukrainian medical schools shows that the war
has changed the conditions of education, communication, practical training, and professional development
of future physicians (Mayer et al., 2023). Therefore, digital technologies in health care should be considered
not only as a tool for service delivery but also as part of a new model of professional training, distance
learning, clinical mentoring, and support for workforce reproduction. The literature on the future of
Ukrainian health care emphasizes that post-war recovery should take into account not only the need to
reconstruct damaged facilities but also the possibility of institutional renewal of the system based on digital
solutions. Digital transformation is regarded as a potential mechanism for improving the transparency,
efficiency, governance capacity, and resilience of medical care (Mudge et al., 2025). At the same time,
assessments of Ukraine’s recovery needs indicate the scale of reconstruction tasks and the need for long-
term investment in social infrastructure, including health care (World Bank et al., 2025).

The literature analysis indicates the existence of several interrelated research areas: the economic
evaluation of telemedicine and digital health interventions; the development of eHealth and telemedicine in
Ukraine; the impact of the war on the accessibility and resilience of medical care; the demographic
consequences of the war; workforce transformation in the health care system; and the post-war
reconstruction of medical infrastructure. Existing studies predominantly examine these areas separately. An
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integrated approach, in which telemedicine is analysed as an economic mechanism for adapting Ukraine’s
health care system to the simultaneous effects of demographic change, workforce constraints, wartime risks,
and the objectives of post-war recovery, remains insufficiently developed.

Materials and Methods.

The study was designed as a conceptual narrative review of peer-reviewed literature and institutional
analytical materials on the economics of telemedicine, digital health, demographic change, and workforce
transformation in Ukraine. The information base comprised peer-reviewed publications, systematic reviews,
institutional reports, and analytical materials of international organizations devoted to the economic
evaluation of telemedicine, the development of eHealth, the impact of the war on Ukraine’s healthcare
system, wartime migration, demographic losses, workforce provision, and post-war recovery. The study
employed methods of analysis and synthesis, comparative analysis, logical-structural generalization, and
conceptual modelling. No primary empirical dataset was generated; therefore, the study does not estimate
causal or monetary effects. Analysis was used to identify the key economic, demographic, and workforce-
related factors influencing the development of telemedicine. Synthesis was used to integrate the identified
factors into a unified analytical framework. Comparative analysis made it possible to compare international
approaches to the economic evaluation of telemedicine with the operating conditions of Ukraine’s health
care system during the period of war and recovery.

Results.

The analysis indicates that, during war and recovery, telemedicine in Ukraine has not only clinical but
also significant economic importance. Its role is determined by the combined effects of disrupted physical
access to medical care, demographic contraction and population displacement, workforce shortages in the
health care system, and the need to reconstruct medical infrastructure.

Table 1 systematizes the key constraints affecting the functioning of Ukraine’s health care system and
the role of telemedicine in mitigating them.

Table 1
Key Determinants of the Role of Telemedicine in Ukraine’s Health Care System during
War and Recovery

Change in the Health Care

Factor System

Significance of Telemedicine

Restricted physical access to health

. . rt f tinuity of ; reducti f
care facilities; changes in patient Support for continuity of care; reduction o

transport and time costs

Damage to and overload
of medical infrastructure

pathways
Internal and  external||Territorial redistribution of demand||[Expansion of access to consultations
population displacement |[for medical services regardless of the patient’s location
. . _||/Increased relative need for chronic||Support for long-term monitoring and
Demographic contraction|| . o . .
and population ageing disease monitoring and|reduction in the frequency of unnecessary
rehabilitation face-to-face visits

Shortage of specialists, professional

I Rationalization of expert resource use;
overload, uneven distribution of] P ’

remote consultations

Workforce changes in
health care

personnel
Need for infrastructure . - . .
. . Integration of digital solutions into a new
Post-war recovery reconstruction and increased system . .
cesilience model of medical care organization

Source: Authors’ compilation based on Dale et al. (2024), Malakhov (2023), and World Health Organization Regional Office
for Europe (2024).

The obtained results indicate that the economic effect of telemedicine in Ukraine should not be assessed
solely through the cost of a remote consultation. More significant is its systemic impact on reducing
patients’ indirect costs, supporting access to care in regions with limited infrastructure, rationalizing the use
of medical personnel, and reducing the risk of interruptions in the treatment of chronic diseases. Table 2
presents the main economic channels through which telemedicine affects the health care system.
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Table 2

Economic Channels of the Impact of Telemedicine on Ukraine’s Health Care System

Impact Channel

Economic Content

Expected Systemic Result ‘

Reduction of transaction
costs

Reduction of time and financial costs
associated with physically seeking medical
care

Improved accessibility of services and
reduction of patients’ indirect losses

Substitution of some face-
to-face contacts

Transfer of some consultations and

monitoring to a remote format

Reduced burden on outpatient care and
medical infrastructure

Support for patients with
chronic diseases

Remote  monitoring  and

consultations

follow-up

Reduced risk of treatment interruptions
and complications

Redistribution of

workforce resources

Use of remote specialist consultations for
regions with workforce shortages

More rational use of limited medical
personnel

Data management

Use of eHealth infrastructure to coordinate
medical pathways

Improved governance capacity of the
health care system

Source: Authors’ compilation based on Snoswell et al. (2020), Wade et al. (2010), Wilkinson et al. (2024).

The war has changed both the size and spatial distribution of the population and, consequently, the
geography of demand for medical services. Forced migration, uncertainty regarding the return of refugees,
internal displacement, and population ageing create geographically and demographically asymmetric
demand for medical care. This increases the importance of remote models of medical service delivery,
particularly for patients with chronic diseases, older people, internally displaced persons, and residents of
regions with limited access to medical infrastructure. Table 3 summarizes demographic changes and their
relationship with the need for telemedicine.

Table 3

Demographic Changes in Ukraine and the Significance of Telemedicine

‘ Demographic Change H Impact on Medical Services H Significance of Telemedicine ’
International ~ population||Disruption of stable links between the|[Possibility of maintaining remote
migration patient, physician, and health care institution ||contact with the health care system
Internal population||Increased burden on health care institutions||Redistribution of some consultations
migration in receiving regions to a remote format

. . Increased need for chronic disease[|[Remote monitoring and follow-up
Population ageing L .

monitoring consultations

Regional population||Mismatch between the location of patients|Expanded access to  specialists
heterogeneity and medical resources regardless of territory

Uncertainty regarding the
return of refugees

Difficulty of long-term planning of medical
infrastructure

Flexible model of medical service
delivery

Source: Authors’ compilation based on Kulu et al. (2023), Libanova (2024), Tverdostup (2023).

Under conditions of specialist shortages, professional overload, and the territorial imbalance of medical
personnel, telemedicine consultations may be used to provide primary health care, expert support for
complex cases, and improved access to specialized care. Figure 1 illustrates the conceptual relationship
between demographic change, workforce constraints, and the economic function of telemedicine.

The quantitative context of recovery confirms the scale of the economic burden. Ukraine’s total
recovery and reconstruction needs are estimated at USD 524 billion over the next decade, while the recovery
and reconstruction needs of the healthcare sector are estimated at USD 19.4 billion over the next ten years
(Ministry of Health of Ukraine, 2025; World Bank et al., 2025). This demonstrates that digital solutions in
health care delivery should be treated as part of recovery planning and as an economically justified
component of healthcare system reconstruction.
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Demographic changes
(migration, population aging, internal displacement)

Changes in the structure and geography of demand
for medical services

Human resource constraints in the health care system
(shortage of specialists, overload,
regional imbalance)

I

Need for new models of care delivery

1)

Telemedicine and digital health services

I

Economic effect:
improved access to care — reduced indirect costs —
workforce rationalization — system resilience

& J

Fig 1. Relationship Between Demographic Factors, Workforce Factors, and the Economic Role of

Telemedicine in Ukraine
Source: Authors’ compilation based on Deac et al. (2024), Kulu et al. (2023), World Health Organization Regional Office for
Europe (2024).

The synthesis of the results makes it possible to identify five economic functions of telemedicine in
Ukraine’s health care system during the wartime and post-war periods (Figure 2).

[ Telemedicine 1

|
I | |
Support for access to medical care
Compensatory —> when physical accessibility is

»| Reduction of losses associated
with the unavailability of services

disrupted
5 s
Resource [ Ratlonallz_atlon of the use of ) _Im.proved efficiency of
medical personnel limited human resources

. Adaptation to migration, population Increased flexibility of the
Demographlc |  ageing, and territorial redistribution [ healthicare syst);m

of the population

Recovery (- Integration of digital solutions into Increased resilience and
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Source: Authors’ compilation based on Malakhov (2023), Mudge et al. (2025), Wilkinson et al. (2024).

The compensatory function is manifested in the partial mitigation of constraints on the physical
accessibility of medical care. The resource-related function is associated with the more rational use of
medical personnel through remote technologies. The demographic function reflects the capacity of
telemedicine to adapt the healthcare system to changes in the size, structure, and territorial distribution of
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the population. The recovery function consists in the possibility of integrating digital health services into a
new model of post-war reconstruction of the healthcare system. The institutional function reflects the use of
eHealth infrastructure as a basis for digital coordination, patient routing, and data-driven governance of care.

Discussion.

The economic role of telemedicine in Ukraine should be considered in the context of the simultaneous
influence of wartime, demographic, and workforce-related factors. Compared with stable health care
systems, where telemedicine is often analysed as an additional channel of care delivery, in Ukraine it
functions as an adaptive mechanism. This is because the war has changed not only the accessibility of
medical infrastructure but also the spatial distribution of patients, the structure of population needs, and the
capacity to allocate health workforce resources. The economic effectiveness of telemedicine is not a
universal characteristic of the technology itself. It depends on whether the remote format substitutes for
some face-to-face visits, reduces patients’ indirect costs, decreases the burden on institutions, and is
integrated into existing clinical pathways (Snoswell et al., 2020; Wade et al., 2010). For Ukraine, this means
that telemedicine should not be assessed only by the cost of a consultation or the number of remote contacts.
More significant is its impact on the organization of access to care under conditions of disrupted
infrastructure and changes in the geography and structure of demand for medical services. Demographic
changes increase the economic significance of telemedicine because they alter the basic parameters of
medical care planning. International migration, internal displacement, population ageing, and uncertainty
regarding the return of refugees create a situation in which the traditional model of territorial attachment of
the patient to medical infrastructure becomes less stable. This is particularly important for chronic diseases,
preventive monitoring, follow-up consultations, and rehabilitation. Under such conditions, digital channels
of interaction may reduce the patient’s dependence on a specific place of residence while maintaining
continuity of contact with the physician and the healthcare system.

The extent to which telemedicine can compensate for demographic contraction and population
redistribution remains a subject of debate. It cannot replace physical infrastructure, inpatient care,
emergency medicine, or face-to-face clinical examination. However, its significance increases in those
segments where medical services are based primarily on consultation, monitoring, data interpretation,
therapy adjustment, or patient routing. Therefore, the economic potential of telemedicine is not in the
complete substitution of traditional care, but in the rational redistribution of forms of contact between the
patient and the healthcare system.

Under conditions of specialist shortages and the territorial unevenness of the distribution of medical
personnel, remote consultations can expand access to expert resources without the physical relocation of the
physician or patient. This is particularly important for regions with limited access to specialized care. At the
same time, telemedicine does not eliminate the workforce shortage itself. If poorly organized, it may
increase the workload of physicians by generating additional consultations, duplicating face-to-face and
remote consultations, or lacking clear criteria for the clinical appropriateness of the remote format.
Therefore, the organizational model of implementation is of fundamental importance. Telemedicine
generates an economic effect only when it is embedded in patient pathways, has clear grounds for use, is
linked to electronic medical records, and does not lead to the parallel duplication of processes. In this
respect, Ukraine’s eHealth infrastructure is an important precondition, as it creates a digital basis for
coordinating medical data, referrals, prescriptions, and interaction among participants in the healthcare
system (Malakhov, 2023).

In the context of post-war recovery, telemedicine should be regarded not as a temporary crisis measure
but as one of the elements of modernization of the health care delivery model. Wartime destruction of
infrastructure creates a need not only to restore facilities but also to reconsider the very principles of access
to medical care. Digital tools should be embedded in the recovery of primary health care, specialist
consultations, rehabilitation, mental health care, and support for patients with chronic diseases. Such use
requires institutional consolidation, the development of financial models, data protection, personnel training,
and assessment of the clinical safety and appropriateness of remote forms of care.

Particular importance should be attached to distinguishing between digitalization as infrastructure and
telemedicine as a complex of medical services. The presence of electronic records, prescriptions, or referrals
does not automatically imply the development of telemedicine. An economic effect arises only when there is
a functional link between digital infrastructure and the actual process of care delivery. For Ukraine, it is
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critically important not only to expand digital services but also to incorporate them into the systems of
financing, patient routing, quality control, and evaluation of medical care outcomes. In international
approaches to the evaluation of digital health interventions, increasing importance is attached to the
conditions under which a given technology is used. Wartime conditions, infrastructure destruction,
migration, workforce changes, and limited financial resources distinguish the Ukrainian context from
standard models of telemedicine evaluation developed for stable healthcare systems. The economic
evaluation of telemedicine in Ukraine should take into account not only direct costs and clinical outcomes,
but also the resilience of access, indirect costs, territorial disparities, workforce burden, and the capacity of
the system to maintain continuity of care under crisis conditions (Wilkinson et al., 2024).

It should be noted that telemedicine can not only expand access to care but may also intensify barriers
for population groups with low digital literacy, limited internet access, older patients, persons with
disabilities, or residents of areas with unstable connectivity. Therefore, the economic effectiveness of
telemedicine depends not only on potential resource savings but also on the costs of ensuring equitable
access, user training, technical support, and adaptation of services to the needs of socially vulnerable groups.
Sustainable use of remote medical services requires patients’ trust in the quality of consultations, the
protection of medical data, and the physician’s capacity to make clinically justified decisions without face-
to-face contact. Medical protocols for the provision of telemedicine services, clear patient routing, legal
certainty, technical support, and safeguards against unjustified workload growth are necessary. Without
these conditions, telemedicine may remain a fragmented practice, and its economic potential will be limited.

Workforce transformation in healthcare makes telemedicine part of a broader discussion on the
productivity of the health workforce. Under conditions of a limited number of specialists, models that enable
more rational use of expert resources are of particular importance. Formats such as remote consultative
interaction between physicians, support for primary care, remote mentoring, telemedicine triage, and patient
follow-up after face-to-face examination may have economic significance by reducing ineffective referrals,
shortening delays in decision-making, and improving access to specialized medical care. Telemedicine
should not be regarded as a substitute for workforce policy. It can increase the flexibility of health
workforce allocation, but it does not resolve issues of remuneration, professional burnout, specialist
migration, the quality of medical education, or the regional attractiveness of workplaces. Its economic role
should be analysed in connection with workforce recovery policy, the development of primary health care,
medical education, and workload management for personnel (World Health Organization, 2024).

Thus, the focus of discussion shifts from the question of whether telemedicine reduces costs to the
question of under which institutional, demographic, and workforce-related conditions it creates economic
value for the healthcare system and the national economy as a whole. For Ukraine, the key issue is not the
isolated expansion of remote consultations, but the formation of a governance-oriented model of digital
health care capable of supporting accessibility, continuity, and the rational use of resources during the
wartime and post-war periods.

Further research should be directed toward the quantitative assessment of the impact of telemedicine
on healthcare system expenditures, patients’ indirect costs, the workload of medical personnel, and access to
care in the regions of Ukraine. The economic effectiveness of telemedicine for chronic diseases,
rehabilitation, mental health, primary health care, and support for internally displaced persons requires
separate analysis. A promising direction is the development of regional models that take into account
demographic changes, workforce provision, infrastructure conditions, and the level of digital accessibility.

Conclusions.

In Ukraine, during war and post-war recovery, telemedicine functions as an economic instrument for
adapting the healthcare system to infrastructural, demographic, and workforce-related changes. Its economic
role is manifested in maintaining access to medical care, reducing patients’ indirect costs, rationalizing the
use of limited workforce resources, and ensuring continuity of monitoring for patients with chronic diseases.
Demographic changes, including migration, internal displacement, population ageing, and the regional
redistribution of demand, increase the need for flexible digital models of medical service delivery.
Workforce constraints in the health care system increase the significance of telemedicine as an instrument
for remote consultation, support for primary care, and interregional use of expert resources. The
development of eHealth infrastructure creates an institutional foundation for integrating telemedicine into
the model of post-war recovery of Ukraine’s healthcare system. The economic effect of telemedicine
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depends on its incorporation into clinical pathways, financing mechanisms, data management, and
workforce policy.

AemopcoKuii 6necok:
Jtinuy JI. I'.: xOHIIENITYai3a1lis, METOJIOJIOTIs, HATIMCAHHS — OPUTiHAJIbHA YCPHETKA.
Boitmoeuu C. A.: hopmanbHuil aHami3, Bizyaizallis, HATUCAHHS — pelaryBaHHS.
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