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Abstract. Telemedicine has evolved from a supplementary modality into an essential component of modern healthcare
systems. Remote consultations, telemonitoring and other virtual care models are increasingly integrated into routine clinical
pathways, particularly in chronic disease management and settings with limited access to in-person services. Telemedicine
improves accessibility, continuity of care and reduces avoidable hospitalizations while enhancing patient routing efficiency.
At the same time, it represents a resource-intensive and organizationally complex health technology requiring investment in
digital infrastructure, software platforms, cybersecurity, workforce training and interoperability with electronic health systems.
Therefore, clinical effectiveness alone is insufficient for large-scale adoption, and decision-makers require evidence of economic
efficiency and affordability within Health Technology Assessment frameworks. Telemedicine functions as a complex intervention
whose outcomes depend on interacting determinants including patient characteristics, clinical protocols, technological features,
organizational workflows and digital literacy, limiting transferability of results across contexts. The study systematizes major
economic evaluation approaches applied to telemedicine, including cost-effectiveness, cost-utility, budget impact and cost-
consequence analyses, with emphasis on cost measurement, outcome valuation and uncertainty assessment. The methodological
design combines systematic and scoping review elements aligned with PRISMA 2020 and CHEERS 2022 standards. Included
studies compared telemedicine interventions with usual care and reported analytical perspective, time horizon and uncertainty
analysis. Results indicate predominance of cost-effectiveness and cost-utility analyses, while budget impact analysis remains
insufficiently applied despite its importance for implementation decisions. Economic benefits are mainly associated with reduced
hospitalizations and quality-of-life improvements. Key methodological challenges include accurate costing, long-term outcome
modeling and sensitivity to adoption rates and infrastructure costs. Telemedicine evaluation therefore requires integrated
assessment of effectiveness, economic efficiency and affordability to support evidence-based healthcare decision-making.

Keywords: telemedicine, economic efficiency, health technology assessment (HTA), cost-effectiveness analysis (CEA), cost-
utility analysis (CUA), budget impact analysis (BIA), quality-adjusted life years (QALY), incremental cost-effectiveness ratio
(ICER), digital health, Markov models, real-world evidence, methodological standards.

Anomauin. Tenemeouyuna nepemeopunacs 3 000amK08020 MemMooy Ha AACIUBUL KOMNOHEHM CYYACHUX CUCTEM 0XOPO-
HU 300p08's. JTucmanyitini KOHCYIbmayii, meaemMoHimopure ma iHui Mooeii 8ipmyaibHoi 0onomo2u éce uacmiuie inmezpy-
OMbCA 8 PYMUHHI KITHIYHI WAAXY, 0COOIUBO NPU NIKYBAHHI XPOHIUHUX 3AXB0PHOBAHL MA 8 YMOBAX 0OMENCEHO20 00CMYNY 00
nocaye ocobucmoeo nputiomy. Teremeouyuna nokpawye 00Cmynuicmo, 6e3nepepeHicms MeOuuHoi OONOMO2U Mma 3MeHULYE
KibKicmb 20cnimanizayiil, SKUX MOJICHA YHUKHYMU, 0OHOUACHO NIOSUWYIOUU eeKMUBHICIb Mapupymusayii nayicHmie.
Boounouac eona siense coborw pecypcoemMHy ma opeanizayiiino CKIAOHY MeEXHON02iI0 0XOPOHU 300p08's, AKA 6UMA2A€ iH-
secmuyitl y yugposy indpacmpykmypy, npocpamui niampopmu, Kibepbesnexy, HaguanHs pooouoi cuiu ma cymiCHiCmb
3 eNeKMPOHHUMU CUCTHEMAMU 0XOPOHU 300po6'a. Tomy camoi nuwe KaiHiunoi eghexmusHocmi HedoCmamnsbo Os WUPOKO-
MacumabHo2o NPOBAONICEHHS, A 0COOAM, WO NPUUMAIOMb piulents, NOmpiOHI 00KA3U eKOHOMIYHOI ehekmusHocmi ma
docmynHocmi 8 pamkax OYiHKu MeOuuHux mexuoao2ii. Teremeouyuna QyHKYioHye K CKAAOHe 6MPYYAHHA, Pe3YIbmamu
K020 3anexncams 8i0 83acMOOTIOUUX OeMePMIHAHM, BKII0UAIOYUU XAPAKMEePUCMUKY NAYICHMIG, KIIHIYHI NPOMOKOAU, MEXHO-
JN02IUHI 0coOIUBOCIMI, OpeaHi3ayitini poboui npoyecu ma Yyu@dposy epamomHicmy, Wo 0OMeNCYE NepeHeceH s pe3yibmamis
y pi3HUX KoHmexkcmax. Y 00CniodceHHi cucmemamu3s08aHo 0CHOGHI nNiOX00U 00 eKOHOMIYHOI OYIHKU, WO 3ACMOCO8YIOMbCS
00 menemeouyuHll, GKIIOYAIOUU AHALI3 eKOHOMIYHOI epeKmueHocmi, KOpUcHoCmi gumpam, 6naugy Ha 610dicem ma Ha-
cniokie eumpam, 3 aKyeHmom Ha BUMIPIOBAHHI GUMPAM, OYIHKY pe3yibmamie ma oyiHKy HegusHaueHocmi. Memoodonoziu-
Ha pO3POOKA NOECOHYE eleMenmu CUCMEMAMUYH020 Ma OXONII0IY020 021580y, wo gionosioaroms cmanoapmam PRISMA
2020 ma CHEERS 2022. BxaroueHi 00Cai0NCEHHS NOPIBHIOBANU MeeMeOUYUHCHKT 6MPYYAHHS 31 36UYATIHUM 002TIA00M mda
NOBIOOMIANU NPO AHATIIMUYHY NEPCNEeKMUBY, YaAcoGUll 20PU30OHM Ma aHANi3 HeeusHayenocmi. Pe3ynomamu éxasylome Ha
NepesadtiCanHs aHani3ié eKOHOMIUHOL eheKmugHoOCmi ma cnig8iOHOUIeHHs GUMPAM Md KOPUCHOCHT, MOOI K AHALI3 GNIUBY
Ha 61000/cem 3anUMAEMbC HeOOCMAMHBO 3ACHOCOBAHUM, HE38AICAIOUU HA 1020 BAJICIUGICMb OJIA piulenb o000 6nposa-
Oocensi. EKonoMiuHI 6ue00u 8 OCHOBHOMY NOB'S3AHI 31 3MEHUEHHAM KIIbKOCMI 20CNIManizayitl ma nOKpaueHHsM SIKOCMI
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orcummst. Kniouoei memooonoziuni npodiemu 6Ka04a0Omy MOYHULL POPAXYHOK GUMPAN, MOOET08aANHS 00820CMPOKOBUX
pesyromamie ma uymaugicmes 00 memnié 6nposaddicenta ma eumpam Ha ingpacmpykmypy. Tomy oyinka menemeouyunu
UMA2A€ THME2POBAHOL OYIHKU eheKMUBHOCMI, eKOHOMIYHOI 00YiibHOCMI mMa OOCMYRHOCIE Ol RIOMPUMKU APUUHSAMMS

piwens y cghepi 0xopoHu 300p0o8'ss Ha 0CHOB8I O0KA3I8.

Knruosi crosa: menemeduyuna, ekoHomiuna egexmuenicms, oyinka meduunux mexnonoeit (HTA), ananiz exonomiunoi
epexmuernocmi (CEA), ananiz kopucnocmi eumpam (CUA), ananiz eniugy ma 6w00axcem (BIA), poku scumms, ckopueoami
3 ypaxysanusam saxocmi (QALY), koegiyienm 0ooamroseoi exonomiunoi egpexmuenocmi (ICER), yugposa oxopona 300pos's,

Maproecwki mooeni, peanvHi OaHi, MEMOOONOSTUHI CIMAHOAPMU.

Problem statement. Telemedicine services — including
remote consultations, telemonitoring, telerehabilitation,
and other digital forms of interaction between physicians
and patients — have become an established component of
healthcare systems in recent years. The practical value of
telemedicine is associated with improved access to medical
care, optimization of patient pathways, reduction in
hospitalization rates for chronic conditions, and enhanced
continuity of follow-up and long-term monitoring. At the
same time, telemedicine represents a resource-intensive
technology: it requires appropriate infrastructure, software
solutions, staff training, integration with health information
systems, cybersecurity measures, and compliance with
regulatory requirements. Therefore, clinical effectiveness
alone is not a sufficient basis for implementation;
assessment of economic efficiency and financial feasibility
is also necessary. Economic efficiency in healthcare
describes the relationship between additional costs and
additional outcomes when choosing among alternative
interventions. In international practice, reimbursement and
funding decisions are often based on Health Technology
Assessment (HTA), which incorporates clinical evaluation,
economic evaluation, and analysis of the organizational
context.

Analysis of recent research and publications.
Contemporary research demonstrates a significant
expansion of the evidence base for the cost-effectiveness
of telemedicine. One of the first large-scale studies was
the cluster-randomized trial by Henderson et al. (a whole-
system demonstrator) [9], which showed an increase in
overall costs in the absence of acceptable cost-per-QALY
thresholds, thereby highlighting the dependence of the
cost-effectiveness of telemedicine on the organizational
model of healthcare delivery. Similar findings were
presented in the Health Technology Assessment (HTA)
report by Pandora et al. [23], where the economic outcomes
of telemonitoring in heart failure varied significantly
depending on the monitoring structure and the completeness
of the implementation cost assessment. A randomized
controlled trial by Kohler et al. (TIM-HF2) [15] confirmed
the clinical effectiveness of remote management in chronic
heart failure, while a subsequent economic evaluation
by Sydow et al. [28] showed that clinical benefits can be
achieved with comparable or reduced overall healthcare
system costs. Systematic reviews by Zakia et al. [32] and
Ziegler et al. [33] also point to the potential economic
value of telemonitoring, while highlighting substantial
variability in the reported results. The most consistent
economic evidence has been obtained in the area of stroke
telemedicine services. Modeling by Nelson et al. [20, 21]
and Switzer et al. [27] demonstrates that the cost-
effectiveness of stroke telemedicine networks becomes
most evident over long-term analytical horizons and is
highly dependent on the distribution of infrastructure
costs and patient volume. A systematic review by Lopez-

Romero et al. [18] confirms the high cost-effectiveness of
telemedicine interventions in stroke, while Tsou et al. [30]
reflect current approaches to economic evaluation based
on administrative data integration and analytical modeling.
In other clinical areas, results remain highly context-
dependent. A review by Lee et al. [16] reports a wide
range of incremental cost-effectiveness ratios (ICERs) for
telemedicine interventions in diabetes care. Hofer etal. [12]
noted that telemonitoring in chronic obstructive pulmonary
disease may improve clinical outcomes while potentially
increasing costs, while the telEPOC study by Esteban et
al. [7] linked cost-effectiveness primarily to a reduction in
hospital readmissions. In dermatology, systematic reviews
by Lopez-Liria et al. [17] and Wang et al. [31] demonstrate
trends toward lower costs and improved access to care.
Integrative analyses by Mudiyanselage et al. [19]; Ben-
Assuli [2]; Hilti et al. [11]; Reinhardt et al. [26] show that
the economic outcomes of telemedicine are determined
primarily by the implementation conditions, the degree
of integration into the healthcare system, the scale of the
program, and cost-reimbursement mechanisms, rather than
just by technological characteristics. Overall, the reviewed
literature confirms the existence of prerequisites for the cost-
effectiveness of telemedicine. However, most studies are
characterized by methodological heterogeneity, differences
in analytical approaches and time horizons, and incomplete
consideration of organizational and infrastructure costs.
These limitations highlight the need for further study and
standardization of economic evaluation methodologies,
broader application of longitudinal modeling approaches,
and closer integration of health technology assessment
frameworks with real-world healthcare conditions.

The purpose of the article. The objectives of this
article are to systematize and compare the main approaches
to the economic evaluation of health technologies - such
as cost-effectiveness analysis, cost-utility analysis, cost-
benefit analysis, and budget impact analysis-in the context
of telemedicine, as well as to describe the methodological
features of modelling and interpreting results.

Presentation of the main material. Within the
framework of health technology assessment (HTA), health
technologies are defined broadly and include not only
pharmaceuticals and medical devices, but also procedures,
models of care, and digital services. Telemedicine is
classified as a “complex intervention” whose final effect
depends on many factors, including the patient profile,
clinical protocols, platform characteristics, organizational
model, intensity of interaction, and level of digital literacy.
This distinguishes telemedicine from many traditional
interventionsandincreasesthemethodologicalrequirements
for economic evaluation. For the economic evaluation
of telemedicine, key characteristics include a significant
share of fixed and “staged” costs (platform development,
systems integration, hardware infrastructure); pronounced
indirect effects (patient time costs, transportation savings,
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impact on physician and healthcare facility workload,
and redistribution of healthcare pathways); heterogeneity
of effects across different population groups (urban and
rural settings; high-risk and low-risk patients; different
levels of access to digital technologies). Organizational
implications (changes in visit frequency, task shifts among
health care workers, and changes in patient routing and
service delivery models), the sensitivity of results to the
scale of implementation, and reimbursement or pricing
policies are of great importance. Thus, methodologies for
assessing the cost-effectiveness of telemedicine should
ensure proper comparison of alternatives, transparency
of data sources, explicit consideration of uncertainty,
transferability of results, and budget impact assessment
(BIA) to support management decisions. The economic
evaluation of telemedicine should be viewed as a lifecycle-
based process: (i) early assessment (early health technology
assessment) at the prototype or pilot stage; (ii) assessment
during implementation and scaling; and (iii) re-assessment
when reimbursement rates, platform functionality, or
clinical protocols change. In the early stages, simplified
models and scenario analysis may be appropriate, whereas
scaling requires real data and a comprehensive budget
impact assessment. It is also important to consider the
“learning curve,” as the first months of implementation may
be associated with higher costs and reduced productivity.
This should be reflected in economic models, for example,
through a staged cost structure.

The review design combines elements of a systematic
review and a scoping review. The reporting structure is
guided by the PRISMA 2020 statement [24] and the
accompanying PRISMA 2020 Explanation and Elaboration
document. [25] Requirements for presenting economic
outcomes and methodological components were aligned
with the CHEERS 2022 reporting standards [13] and its
extended version. [ 14] The literature search was conducted
using key terms including “telemedicine,” “telehealth,”
“remote monitoring,” and “virtual care,” combined with
economic evaluation terms such as “economic evaluation,”
“cost-effectiveness,” “cost—utility,” “budget impact,”
“QALY,” and “ICER.” In addition, condition-specific
terms were applied for selected clinical areas, including
heart failure, stroke, diabetes mellitus, chronic obstructive
pulmonary disease (COPD), dermatology, and psychiatry.
Priority was given to studies published in peer-reviewed
journals and to HTA reports. Studies were included in the
review if: (i) the intervention was a telemedicine service or
telemonitoring; (ii) an economic evaluation (CEA, CUA,
CBA, BIA, or CCA) was conducted or a model-based
cost-benefit analysis was presented; and (iii) comparable
cost—effect data were presented relative to an alternative
strategy (usual care or another telemedicine format). For
included studies, the following information was extracted:
clinical area, type of telemedicine service, study design,
analytical perspective (health system, payer, or society),
time horizon, discounting approach, estimation methods
(CEA, CUA, etc.), primary economic outcome (ICER,
incremental net benefit -INB, cost per QALY gained,
or budget impact), and the approach used to account
for uncertainty (one- or multi-way sensitivity analysis,
probabilistic analysis). The synthesis was carried out as
a qualitative narrative synthesis with a classification of
methodological approaches and a discussion of their
applicability.
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Economic evaluation methods in healthcare include
several main methodological approaches, each addressing
different management and policy issues. In telemedicine,
the choice of method must consider the type of effect
(clinical, organizational, or social), cost structure, and
data availability. Cost-minimization analysis (CMA) is
applicable only when the clinical equivalence of alternatives
has been demonstrated. In the context of telemedicine
consultations, CMA may be appropriate if the equality of
clinical outcomes and quality of care is confirmed (e.g.,
through standardized protocols for follow-up visits). In
practice, equivalence is often uncertain; therefore, CMA
is usually considered a complementary approach rather
than a primary method. Cost-effectiveness analysis (CEA)
measures outcomes in natural units, such as averted
hospitalizations or prevented complications. A key metric
is the incremental cost-effectiveness ratio (ICER). This
method is particularly useful when clinical outcomes are
clearly measurable and directly linked to patients and
health systems, such as in telemonitoring programs for
heart failure. Cost-utility analysis (CUA) uses composite
outcome measures, most commonly quality-adjusted life
years (QALYs). In telemedicine, CUA is particularly
important when improved health-related quality of life
represents the primary benefit, such as increased access
to care or reduced anxiety due to continuous monitoring.
However, assessing utility requires validated instruments,
such as the EQ-5D or EQ-5D-5L [10], and appropriate
extrapolation over time. Cost-benefit analysis (CBA)
captures monetary effects, facilitating cross-sectional
comparisons, forexample, regarding increased productivity.
In telemedicine, CBA is useful for accounting for indirect
benefits related to time savings and reduced travel costs.
However, it is methodologically limited by the difficulty of
monetizing clinical outcomes. Even if telemedicine is cost-
effective according to cost-effectiveness analysis (CEA)
or cost-benefit analysis (CUA), its implementation may
remain financially challenging under budget constraints.
Budget impact analysis (BIA) answers the question, "How
much will this intervention cost the budget ifimplemented?"
Therefore, it is an important component of decision-
making, particularly in publicly financed and insurance-
based healthcare systems. Telemedicine interventions
often result in multiple clinical, organizational, and
social outcomes. Cost-consequence analysis (CCA) and
multicriteria approaches present outcomes as an "outcome
profile" without aggregating them into a single summary
metric, thereby increasing transparency. Furthermore,
when the relative importance of outcomes is uncertain
or when tradeoffs between outcomes are complex,
multicriteria decision analysis (MCDA) can be applied.
Accurate cost measurement represents a significant
methodological bottleneck in the economic evaluation of
telemedicine. In general, two main costing approaches are
used: top-down costing (allocating total costs across service
delivery units) and microcosting (detailed identification
and evaluation of individual resources). Microcosting
is generally preferred for telemedicine, given the non-
standard and highly heterogeneous cost structure of digital
health interventions. The recommended cost breakdown
for telemedicine services consists of fixed investment
costs, such as software development or licensing,
integration with delivery systems, hardware acquisition,
and cybersecurity infrastructure; capital costs with
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depreciation, including servers and monitoring devices,
taking into account assumptions about useful lives and
replacement rates; operating costs, such as maintenance,
upgrades, licensing fees, connectivity, hosting, and user
support services. Additionally, costs of medical personnel
are taken into account, reflecting the time spent on
consultations, monitoring, triage, and communication
with patients, including the redistribution of tasks between
professional roles; costs incurred by the patient (from a
societal perspective), including time costs, travel costs,
and costs associated with connectivity or personal devices;
training and change management costs associated with staff
training and organizational adaptation; quality and safety
costs, including validation activities, audits, and incident
management. In this context, a practically relevant method
is time-based costing (TDABC), which estimates costs
based on the duration of a process and the cost per unit
of time. TDABC is particularly well suited to describing
telemedicine care pathways, such as remote monitoring
followed by a physician referral when clinically indicated.

Telemedicine often impacts not only “hard” clinical
outcomes (such as mortality or hospitalization rates) but
also broader aspects, including access to care, time to
intervention, patient anxiety, treatment adherence, and
satisfaction withhealthservices. Ineconomicevaluation, this
poses a methodological challenge regarding the appropriate
choice of outcome measures. In cost-effectiveness analysis
(CEA), effects can be expressed in natural units, such as
avoided hospitalizations or the achievement of predefined
clinical goals. In cost-effectiveness analysis (CUA),
outcomes must be converted into quality-adjusted life
years (QALYs), either by directly measuring health
utilities using tools such as the EQ-5D-5L [10] or by using
matching methods that convert clinical scale scores into
utility values, which introduces additional uncertainty. For
telemedicine technologies, it is recommended to explicitly
describe the relationship between process improvements
(e.g., reduced time to consultation) and clinical outcomes;
justify the use of utility measures and methods used for
extrapolation over time; include patient-reported outcomes
(PROs) as secondary endpoints; and use cost-consequence
analysis (CCA) when effects are The willingness-to-
pay threshold and interpretation of the ICER require
comparison with the willingness-to-pay (WTP) threshold
per unit effect (e.g., per QALY gained). This threshold is
institution-specific and depends on the country and payer
context; therefore, studies should report cost-effectiveness
acceptability curves (CEACs) as well as results in
terms of net monetary benefit (NMB), which facilitates
statistical analysis and comparison of alternatives. The
methodological foundations for representing uncertainty
using CEACs have been discussed in detail in the health
economics literature. [8]

Distributional effects and equity in the economic
evaluation of telemedicine are controversial. While
telemedicine has the potential to reduce geographic barriers,
it may also exacerbate digital inequality. Therefore, for
some projects, it is appropriate to supplement standard
economic evaluation with a distributional analysis
(allocational cost-effectiveness analysis) or, at a minimum,
a stratified analysis by age, place of residence, and level of
access to digital technologies. This allows decision-makers
to avoid situations where an intervention that is generally
"cost-effective" may nevertheless impair access to services

for vulnerable populations. Telemedicine is often used
to treat chronic conditions, where costs and effects are
distributed over time. Therefore, model-based research is
a key tool for extrapolating data from clinical trials and
observational studies to longer time horizons.

Decision tree models are used when the time horizon
is relatively short and the number of events is limited, for
example, in teletriage or remote consultations during acute
episodes. Markov models are used for chronic conditions in
which patients transition between health states over time;
such models are often used to evaluate telemonitoring for
heart failure and stroke. An example is a model-based
evaluation of the effectiveness of telemedicine for stroke,
which demonstrates high cost-effectiveness over the entire
patient lifecycle. [21] Discrete event modeling (DES) and
microsimulation are particularly relevant for complex care
trajectories and systemic effects such as wait times, patient
routing, and resource constraints. These approaches enable
the assessment of scale effects, systemic bottlenecks,
and organizational changes. Telemedicine services are
characterized by uncertainty regarding both clinical
effectiveness and implementation costs. Therefore, it is
recommended to apply probabilistic sensitivity analysis
(PSA), present cost-effectiveness acceptability curves
(CEACs), and conduct scenario analyses based on key
assumptions, including coverage metrics, usage rates,
platform costs, and reimbursement rates.

Table 1 present the studies included in this review
were categorized by clinical area (cardiovascular
disease, stroke, diabetes, COPD, and others) and by
type of telemedicine service (telemonitoring, remote
consultations, and telerehabilitation). Cost-effectiveness
analysis (CEA) and cost-feasibility analysis (CUA)
were most frequently used, while cost-benefit analysis
(CBA) and cost-consequence analysis (CCA) were
used less frequently. Budget impact analysis (BIA) was
used inconsistently, despite its critical importance for
management and reimbursement decisions.

The choice of analytical perspective (payer, health
system, or society) when evaluating telemedicine
significantly impacts the conclusions. For example, remote
consultations may provide only limited savings to the payer
but significant societal benefits by reducing travel costs
and patient time. Therefore, the chosen perspective and the
included cost components should be clearly stated. [14]
Short-term studies often underestimate the effects of
telemedicine. In the case of telemedicine for stroke, using
a lifetime horizon has been shown to significantly improve
ICER estimates compared to a 90-day horizon. [21]
Therefore, for chronic conditions, modeling approaches
that allow for appropriate long-term extrapolation are
generally preferred. A high proportion of fixed costs implies
that cost-effectiveness improves with increased coverage,
provided that quality and outcomes are maintained.
For small patient volumes, telemedicine may become
economically unattractive. This is particularly evident in
hub-and-spoke stroke telemedicine networks, where the
distribution of implementation costs among participating
centers significantly impacts ICER results. [27] Economic
outcomes are often highly context-dependent, reflecting
differences in reimbursement rates, cost structures, and
care delivery organization. Therefore, country-specific
decision-making requires local adaptation of model
parameters, justification of transferability, and provision of
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Table 1 — Economic Outcomes and Determinants of Cost-Effectiveness
of Telemedicine Interventions Across Clinical Areas

- Telemedicine Key determinants of .
Source Clinical area . . . Economic outcomes
intervention cost-effectiveness
ICER = CAD 8,850 per QALY
Heart failure Reduction in mortality gained; incremental health benefit:

Boodoo C (ambulato Nurse-led heart and hospitalizations +0.566 QALY per patient compared
otal 202(') (3] |chronic helz ot failure failure telemonitoring | over a long-term horizon | with usual care; probability

” management) program (25-year microsimulation | of cost-effectiveness >85% at a

model) willingness-to-pay threshold of CAD

50,000/QALY

Heart failure and

Reduction of

chronic cardiovascular

ctal, 2013 [4] conditions

usual care (TEHAF)

Thokala et al., . . Post-discharge hospitalizations, mortality | ICER = £11,873 per QALY in base-
chronic cardiovascular o .
2013 [29] . telemonitoring effects, program costs, case scenario
conditions . .
implementation scale
Heart failure and . Institutional structure,
Boyne Telemonitoring vs

organizational
implementation factors

High uncertainty of economic results

Heart failure and Structured telemedical

Cost structure, clinical

23310‘2022 [28] chronic cardiovascular | management outcomes, large-scale Favorable cost-effectiveness results
N conditions (TIM-HF2) program implementation
Nelson Stroke / Teleneurology | Remote neurological Increased u mely Highly cost-effective over lifetime
. treatment, improved .
etal., 2011 [21] | (Telestroke) consultation networks . horizon
functional outcomes
Switzer Stroke / Teleneurology | Hub-and-spoke N;ti‘:rﬁrto(ﬁii glzczg;)n, Cost-effectiveness dependent on
etal., 2013 [27] | (Telestroke) telestroke networks P ’ system design

allocation

Telecoaching and

Risk reduction,

Dixon Cardiovascular risk remote monitoring adherence. model-based Probable cost-effectiveness at
ctal, [5, 6] prevention (Healthlines program) | implementation effects £20,000/QALY threshold
Padwal Hvypertension g?enr;eogli?;?nprz:is;re Monitoring intensity, Economically attractive under
etal., 2019 [22] P g reimbursement conditions | specific reimbursement models

case management

Reduced waiting time,

Loépez-Liria Dermatolo Teledermatology fewer face-to-face visits, Potential cost savines
etal., 2022 [17] gy consultations improved patient routing, &

contextual variability

Source: authors based on [3—6, 17, 21, 22, 27-29]

scenario-based analyses. In telemedicine, key parameters
such as usage rate, treatment adherence, platform cost,
and digital literacy levels are characterized by significant
uncertainty. In practice, the choice of evaluation method
involves reimbursement and financing decisions — CUA
(based on QALY's) combined with BIA; for chronic disease
management programs — Markov or DES models with
probabilistic sensitivity analysis (PSA); for organizational
innovations with multiple outcomes — conversion criterion
analysis (CCA) and/or multicriteria decision analysis
(MCDA). A mandatory analysis for scaling is a sensitivity
analysis with a focus on coverage metrics and fixed
cost structure. To systematically assess the quality of
telemedicine economic evaluations, it is advisable to use
reporting checklists such as CHEERS 2022, [13,14] as
well as tools for assessing the methodological quality and
risk of bias in decision models, including ECOBIAS. [1]
Typical sources of bias include incomplete consideration
of implementation costs, inappropriate choice of time
horizon, reliance on short-term effects without sound
extrapolation, and lack of probabilistic sensitivity analysis.
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Publication bias is an additional concern: telemedicine
economic evaluations are often conducted within the
context of implementation projects and may reflect the
interests of technology providers.

Conclusions. Telemedicine services, as health
technologies, require rigorous economic evaluation to
support decisions on implementation and financing. The
most widely applicable methods are cost-effectiveness
analysis (CEA) and cost—utility analysis (CUA);
however, budget impact analysis (BIA) is critically
important for managerial decision-making, while
cost—consequence analysis (CCA) and multi-criteria
decision analysis (MCDA) are particularly relevant
for interventions with complex and multidimensional
effects. Key methodological requirements include the
appropriate choice of analytical perspective and time
horizon, comprehensive inclusion of organizational
and infrastructure-related costs, modelling of long-
term outcomes, and transparent handling of uncertainty.
Promising future directions include further standardization
of HTA frameworks for digital health technologies and
the increasing role of real-world evidence.
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