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ABSTRACT

Relevance. The transition to a platform-based model in the public sector de-
pends on stakeholders developing interoperability skills and a flexible techno-
logical infrastructure. Yet, the adaptation of industry-specific technologies to
such platform architectures remains an open research question.

Research objective. The study aims to define the current state of digital health-
care and provide an evidence-based rationale for its development prospects in
an emerging healthcare platform.

Data and methods. Topic modeling was applied to a dataset of 60 digital innova-
tions from 56 Russian regions, implemented between 2019 and 2024 as part of re-
gional projects for a unified digital healthcare contour. Findings were further vali-
dated using factor analysis and clustering, incorporating official statistics and data
on technical and regulatory aspects of innovation adoption across regions.
Results. Collaborative business models involving all healthcare actors and re-
main low-priority in public health governance. Statistical analysis confirms the
high importance of economic and regional aspects, while regulatory aspects
that determine the order of administration and technical interaction between
stakeholders also have a moderately positive impact.

Discussion. Digital innovations in public health were qualitatively and quan-
titatively assessed through the prism of the concept of responsible healthcare.
Findings exposed a disparity: while digital innovations prioritized econom-
ic and healthcare outcomes, they consistently overlooked collaborative gover-
nance models. The results provide a foundation for future research on how in-
novation providers and public sector actors have adapted their business models
to ensure transparency, accountability, and collaboration.
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AHHOTAIIUA

AxTyanpHOCTb. VIHCTUTYLIMOHAMM3ANMA IIATPOPMEHHOM Mozeny GyHKLMO-
HIPOBaHMs B TOCYJAPCTBEHHOM 3[paBOOXpaHeHUN TpebyeT OT 3aMHTEPeco-
BaHHBIX CTOPOH PasBUTUA KOMIIETEHIIMII B 00/IACTY B3aVIMOZEIICTBUA U TUO-
KOJl TEeXHOJIOTMYeCcKoll 06aspl. VI3MepeHNe ypOBHS afaNnTalluyl OTPACIeBbIX
TEXHOJIOTUII K aPXUTEKTYPe S9KOCUCTEMBI OCTAETCA HETPUBUAIbHON MCCIENO-
BaTeIbCKOM 3aJavueil.

Iens nccmegoBanm:A. YCTaHOBUTD CTATYC-KBO LIM(PPOBOTO 374 paBOOXPAHEHV
JULA HAYYHOTO 060CHOBAHMA TIePCIIEKTVB Pa3sBUTIA B KOHTEKCTe HOPMIUPOBaA-
HIS IIaTQOPMBI 3APaBOOXPAHEHMS.

Hannpie u meroppl. [IpyMeHeH METOZ TEMAaTMYECKOTO MOJIEIVPOBAHMUA I
U3Y4eHUs JaHHBIX 0 60 111M(POBBIX UHHOBAI[IOHHBIX PeLIeHNAX U3 56 peruo-
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HOB Poccun, peanmn3oBaHHbBIX B IePHOf, PealTn3alii PeryOHaTbHBIX IPOEKTOB
10 (GOpMMPOBAHNUIO €VHOTO I(PPOBOro KOHTypa B cepe 3ApaBOOXpaHEeHNS
B 2019-2024 ropax. Pe3ynbraThl TeMaTH4eCKOro MOZEIMpPOBaHMs ObLIM Be-
prdUIVPOBaHbI HOCPEACTBOM (PaKTOPHBIX HAIPY30K ¥ KJIACTEPU3ALNY C VC-
HOJIb30BaHMeM O(UIMANTbHON CTATUCTUKY Vi JAaHHBIX O TEXHIYECKMX ¥ HOpMa-
TUBHBIX aCIIeKTaX BHEJPeHsI MHHOBALIMII B PETMOHAX.

Pesynprarpl. 1ln¢poBble MHHOBALMM OPUEHTMPOBAHbI Ha ofecIHedeHue
YCTOYMBOCTY 3[paBOOXPAHEHNSA Y SKOHOMUYECKYI0 3P PEeKTUBHOCTD B OO/Ib-
IIeil CTEeNleHN, YeM Ha BOIIPOCHI 3J0pOBbs. VIHCTUTYanm3anus Moyieneli B3au-
MOJIeIICTBYIS, HAaIIpaB/IeHHBIX Ha BOBJICUEHNE BCEX CYOBEKTOB 3IpaBOOXpaHe-
HMSA OCTAIOTCS HU3KOIIPUOPUTETHBIMY B TOCYIAPCTBEHHOM 37paBOOXPaHEeHNL.
DaxTOpHBIN aHA/MN3 MOATBEPXK/AT BLICOKYIO 3HAYMMOCTb SKOHOMMYECKIX
V1 PeTMOHAIbHBIX aCIIEKTOB B 3P PeKTUBHOCTI LIM(PPOBU3aLINH 3TPABOOXpaHe-
HIA. YMepeHHOe IIOJIOKNUTENbHYI0 3HAYMMOCTD VIMEIOT Pery/ATOPHBIE acIeK-
THI, OTIPefe/ANIVe MOPANOK afMIHUCTPATUBHOTO ¥ TEXHINYECKOTO B3aMMO-
IeVICTBUA MeX]Y 3aIHTePeCOBAaHHBIMY CTOPOHAMIL.

O6cyxpenne. LIndposble MHHOBAINM TOCYAAPCTBEHHOTO 34PaBOOXPAHEHMS
OBV KaueCTBEHHO Y KOJIMYECTBEHHO OLleHEHbI Yepe3 IPN3MY KOHIIEIIINY OT-
BETCTBEHHOTO 3]paBOOXPaHEHMA.

Pesynprarhl JeMOHCTPUPYIOT, YTO LU(PPOBbIe VHHOBALUY COCPEROTOYEHDI
Ha ofecIeyeHe 9KOHOMUYECKUX 1 YIIPaBIeHYCCKUX Pe3y/IbTaToB, TOTMa Kak
IPYHIIUII COBMECTHOTO CO3JAHNUA NHHOBAIMII CYICTEMAaTH4eCK) UTHOPYPYeT-
cs1. PesynbraThl 3aK/IafibIBal0T OCHOBY I OYAYILIMX MCCIENOBAHNUI TOTO, KaK
HOCTABIVKY VHHOBALUI M TOCYZapCTBEHHbIE aKTOPhI afalTMPOBAIN CBOM
OusHec-Moyieny 1 06ecredeHns HOJOTYeTHOCTU U COTPYFHNYECTBA.
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Introduction

National development priorities in digital
technology are focused on advancing sector-spe-
cific digital platforms'. However, technologies in-
troduced over the past decade have accumulat-
ed significant legacy constraints that often lim-
it their adaptability to the platform paradigm.
This issue is particularly evident in highly regulat-
ed sectors such as healthcare, where compliance
requirements reinforce dependence on legacy sys-
tems. As a result, assessing technological readi-
ness and adaptability to platform paradigms with-
in the public sector represents a promising direc-
tion for further research.

The success of federal initiatives largely de-
pends on the effectiveness of regional governance
systems and the reliability, completeness, and ad-
equacy of data generated by information systems.
Regional authorities, often operating under re-
source constraints, are responsible for ensuring
the comprehensive implementation of measures
that yield tangible benefits for the population.

Variations in regulation and healthcare prac-
tices across countries shape how digital technolo-
gies deliver value. In Russia, the coexistence of di-
verse medical systems and digital solutions from
multiple vendors, combined with federal initia-
tives implemented across regions, highlights the
need for uniform criteria to assess the effective-
ness of digital solutions.

While platform approaches are often exam-
ined from technical and systemic perspectives,
they also encompass economic and social dimen-
sions of value creation (Frishammar et al., 2023).
In digital healthcare, however, the external, plat-
form-mediated interactions that enable such val-
ue remain relatively underdeveloped (Hermes et
al., 2020).

Against this background, this study seeks
to identify the current state of digital healthcare
to provide an evidence-based rationale for its de-
velopment prospects within the emerging health-
care platform. The research tasks are as follows:

1. To evaluate how the value generated by dig-
ital innovations aligns with the principles of re-
sponsible innovation in healthcare;

! Decree of the President of the Russian Federation
Ne 309 dated 05.07.2024 “On the National Development Goals
of the Russian Federation for the Period until 2030 and for
the Future until 2036” [Electronic resource]. Retrieved from:

http://www.kremlin.ru/events/president/news/73986 (date of
access 10.12.2024).
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2. To identify and assess the gaps and cata-
lysts in the development of regional digital health-
care.

This study applies the concept of Responsible
Innovation in Health (RIH) to examine key val-
ue domains, including public health, the health-
care system, economics, organization, and the
environment. Using topic modeling of imple-
mented innovations and statistical evidence, it in-
vestigates responsible practices, identifies factors
that support their institutionalization, and ex-
plores potential development pathways for digi-
tal health in Russia. The central hypothesis is that
the dominance of administrative actors in public
health constrains platform development, suggest-
ing that multi-stakeholder collaboration is needed
to overcome these limitations.

To address this hypothesis, the following re-
search questions were formulated:

RQI: How can digital innovations in the pub-
lic health sector be characterized?

RQ2: How do the values underlying respon-
sible innovation manifest themselves in the pub-
lic health sector?

RQ3: What factors influence the presence or
absence of responsible practices?

By examining these questions, the study
moves beyond conventional assessments of digi-
talization efficacy and aims to identify prospects
for a platform-based model in Russian digital
healthcare.

Theoretical Framework

Technologies driving the digital transforma-
tion of industries, including the modernization
of business processes, are key pillars of innovative
development®. In healthcare, digital innovations
are continuously developed, piloted, and adopt-
ed, encompassing new or significantly improved
products, services, processes, and organization-
al frameworks®’. When implemented effectively,
these innovations generate the greatest value, un-

2 Decree of the Government of the Russian Federation
dated October 28, 2020 Ne 1750 “On Approval of the List of
Technologies Used in the Framework of Experimental Legal
Regimes in the Field of Digital Innovation” // Collection of
Legislation of the Russian Federation of 2020, Ne 44, art. 7003
(date of access 16.01.2025).

* Federal Law Ne 258-FZ dated 07/31/2020 “On Experi-
mental Legal Regimes in the Field of Digital Innovations in the
Russian Federation” // Collection of Legislation of the Russian
Federation dated 2020, No. 31, art. 5017 (Part I)
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derstood as outcomes unique to each stakehold-
er, including the benefits of products and services
and their performance in practice (Starkbaum et
al., 2024; Greenhalgh et al., 2017).

Pacifico Silva and colleagues (2018) define re-
sponsible innovation in healthcare as a collabo-
rative effort among health actors to uphold eth-
ical, economic, social, and environmental values
throughout the development, financing, dissemi-
nation, use, and discontinuation of socio-techni-
cal solutions that address health system needs. In
Responsible Innovation in Healthcare (RIH) re-
search, innovations are often treated as a gener-
alized set of products and technologies (Lehoux
et al, 2018; Van Oudheusden, 2014). By con-
trast, the original concept of Responsible Innova-
tion (RI) focuses on market-based products per-
ceived as socially useful and economically benefi-
cial (Blok & Lemmens, 2015). While RI provides
a common value framework, its application re-
quires adaptation to specific healthcare domains,
such as pharmaceuticals, clinical innovations, and
digital health. Current research remains limit-
ed in domain-specific studies, with notable excep-
tions in medical neuroimaging and cases involv-
ing nanotechnology or artificial intelligence in
healthcare (Arentshorst et al., 2016; Jansma et al.,
2022; Alami et al., 2020). The main focus of this
research area is to clarify the core values of re-
sponsible healthcare innovations across special-
ized domains and develop methodologies to as-
sess their outcomes (MacNeil et al., 2019; Miller
& Lehoux, 2020).

Implementing Responsible Innovation in
Healthcare (RIH) requires policies that go be-
yond technology. Addressing complex socie-
tal challenges demands an active government
role throughout the innovation cycle (Lehoux
et al., 2023) and a clear framework for distribut-
ing risks and benefits among diverse healthcare
stakeholders.

Regional economic, social, governance, and
regulatory factors strongly influence the success
of digital health interventions (Kim & Backonja,
2025; Hartley, 2010). It is essential to gain a better
understanding of these contextual conditions to
design, implement, and sustain innovations that
reflect responsible principles (Verzilin et al., 2015;
Alami et al., 2024).

Methodologically, research on digital health
frequently employs topic modeling to uncover la-
tent structures in user-generated content or elec-

R-ECONOMY J

tronic health records. Applications include tele-
medicine platforms, mental health apps, and dia-
betes management systems (Martin et al., 2025; Yi
et al,, 2022; Ossai & Wickramasinghe, 2023; Chiu
et al., 2023; Dinsa et al., 2024). Typically, studies
focus on data generated by specific digital prod-
ucts, forming case studies. Alongside quantitative
analyses of secondary data, this approach consti-
tutes the core of scholarly work in the field (Niel-
sen & Sahay, 2022).

However, the meta-level characteristics of in-
novations corresponding to their fundamental at-
tributes remain largely unexplored. Addressing
this gap, particularly in public health, requires
new conceptual frameworks and methodological
approaches that can capture both innovation out-
comes and the institutional, social, and economic
conditions that shape them.

Methods and Data

The research is based on a text corpus de-
scribing 60 innovative healthcare solutions from
56 Russian regions, incorporating technologies
such as digital transformation tools, big data, ar-
tificial intelligence, human-machine interaction,
and neurotechnology.

The corpus was compiled from two main
sources, covering 48 and 12 innovations respec-
tively:

— Best practices in regional healthcare: Selected
by the Ministry of Health in accordance with of-
ficial recommendations for identifying best prac-
tices in regional projects®. The dataset includes
review articles and presentation materials on re-
gional digital innovations®.

— Practical solutions posted on the “Polez-
ny Orgzdrav” portal: Administered by the Cen-
tral Research Institute of Healthcare Organisation
and Informatization, this source includes solu-
tions addressing organization, health econom-

* Letter of the Ministry of Health of the Russian Federa-
tion dated October 20, 2021 Ne 29-3/1/2-17134 On Method-
ological Recommendations on the Procedure for Determin-
ing Best Practices in the Implementation of Regional Projects
of the National Healthcare project [Electronic resource]. Re-
trieved from: https://base.garant.ru/402964714/2ysclid=mc4g-
jewycv921429176 (date of access 16.01.2025).

* Website of the Ministry of Health of the Russian Feder-
ation [Electronic resource]. Retrieved from: https://minzdrav.
gov.ru/poleznye-resursy/natsproektzdravoohranenie/praktiki
(date of access 16.01.2025).
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D

Figure 1. The process of generating the LDA model
Source: compiled from the materials by Blei & co-authors (2003)

ics, and digital transformation®. Official regional
media publications on implemented innovations
were also included.

The content and value of these innovations for
healthcare stakeholders were analyzed using topic
modeling of digital health practices, implement-
ed via the Python library pyLDAvis (Latent Dir-
ichlet Allocation, Blei et al., 2003). This probabi-
listic model identifies hidden topics through nat-
ural language processing (NLP) techniques.

The model optimizes word-topic assignments
using the joint distribution of words-in-topics
and topics-in-documents. The a and B parame-
ters, controlling the distribution of topics in doc-
uments and words in topics, were set automatical-
ly to “symmetrical,” assuming all topics and words
are initially equivalent. The optimal number of
topics was determined iteratively, selecting the
solution that yielded the most interpretable topics
for the research questions.

The general concept of the model is shown in
Figure 1, where D is the set of text documents;
W is the set of all terms used in them; T is the set
of topics; d is the document; 8, is the probability
of topic k appearing in document d; ¢, is the prob-
ability of words appearing in topic k; Z is the set of
hidden topic assignments for words:

The text corpus was preprocessed using stem-
ming to find word bases, tokenization to split the
text, and the introduction of stop words and key-
words for document filtering. These procedures
were performed using the NLTK (Natural Lan-

¢ Polezny Orgzdrav portal [Electronic resource]. Retrieved
from: https://praktiki.mednet.ru/ (date of access 18.01.2025).
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guage Toolkit) library, adapted for the Russian
language.

To visualize the topic model, the pyLDAvis li-
brary was used, which relies on Principal Compo-
nents Analysis (PCA) to reduce data dimension-
ality and represent it in two dimensions:

- PC1 (first principal component): the x-ax-
is, explaining the largest share of variance in the
data;

- PC2 (second principal component): the
y-axis, explaining the next largest share of vari-
ance.

Topic coherence, which measures the degree
to which words within a topic share a common
context, was evaluated using the Coherence Score
proposed by Roder et al. (2015). This score, calcu-
lated with the Gensim library, employs pairwise
semantic assessments of words based on vector
representations to determine logical consistency
within each topic. The mathematical formulation
of topic word coherence is as follows:

N-1 i=1 P(Wi’wj)

o= D2 28560y @

where t is the topic; w is the word in the topic, t;
N is the number of top words in the topic; P(w,)
is the probability of the word w, appearing in any
document; P(w, w, ) is the probablhty of the words

w, and w, occurrmg together in one document
(Roder et al 2015).

The results are also supported by official sta-
tistics and documents for the period 2022-2024,
key metrics on regional digital infrastructure and
sector-specific characteristics. Indicators were se-

r-economy.com

Online ISSN 2412-0731


http://r-economy.com
https://praktiki.mednet.ru/

R-ECONOMY, 2025, 11(4), 391-405

doi 10.15826 /recon.2025.11.4.021

396

lected based on data availability for comparable
periods and their relevance to the healthcare sec-
tor to ensure accuracy. An additional advantage
of the dataset is the combination of infrastruc-
ture and human resource indicators (Kurochkina
& Golovkin, 2024). Regional-level analysis of the
following 2022-2024 indicators was conducted:

- Percentage of healthcare facilities using
medical information systems (MIS) for care de-
livery that are interoperable with the Unified State
Health Information System (EGISZ)’;

— Number of outpatient clinics (year-end)?;

— Percentage of healthcare organizations with
Internet access among all healthcare organiza-
tions®;

— Physician-to-population ratio per 10.000
population (year-end)';

— Allocation of federal subsidies to region-
al budgets for implementing healthcare digitali-
zation projects under the EGISZ, in accordance
with period-specific federal budget laws';

— Vendor status (0 — single MIS vendor in
the region, 1 — multiple MIS vendors in the re-
gion)'%

— Regulation on the State Healthcare Infor-
mation System (GISZ) — (0 — not adopted, 1 —
adopted) >,

7 Unified Interdepartmental Information and Statisti-
cal System (EMISS) [Electronic resource]. Retrieved from:
https://www.fedstat.ru/ (date of access 20.04.2025).

8 Ibid.
° Ibid.
10 Ibid.

I Russian Government Portal [Electronic resource]. Re-
trieved from: http://government.ru/docs/all/ (date of access
10.05.2025). Note: the analysis utilized data on actual subsidy
allocations to regions in accordance with federal budget laws
for the respective fiscal years

12 Protocol of the meeting on the implementation of the
federal project “Creation of a Single Digital Contour in Health-
care Based on the EGISZ” of the national project “Healthcare”
by the subjects of the Russian Federation dated 05/25/2023
Ne 55/18-5/242 [Electronic resource]. Retrieved from:
https://base.garant.ru/407113112/#block 1000 (date of access
10.04.2025).

13 Ibid.

!4 Methodological recommendations for the development
of the NPA of the supreme executive authority of the subject of
the Russian Federation on the GISZ of the subject of the Rus-
sian Federation and the regulations on the GISZ of the sub-
ject of the Russian Federation [Electronic resource]. Retrieved

from: https://portal.egisz.rosminzdrav.ru/materials/4281 (date
of access 10.04.2025).
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Results

The first stage of topic modeling identified five
core topics in regional digital healthcare practic-
es, summarized in Table 1. The results indicate an
above-average logical coherence of words within
topics (Coh(t) = 0.444), reflecting their semantic
consistency while also capturing a broad range of
thematic content.

Figure 2 presents a graph of intertopic dis-
tances based on the topic modeling results. The
distribution illustrates the breadth of themes dis-
cussed in digital healthcare. Topic 1 is both seman-
tically distinct (positioned far from other topics)
and quantitatively dominant (containing the larg-
est token share), highlighting its central role in the
corpus. In contrast, topics 2 and 3, which relate to
regional project implementation, specialist infor-
mation support, and local technology adoption,
exhibit similar structures, reflecting their frequent
co-occurrence in the same context.

The second research stage was dedicated
to uncovering evidence of responsible innova-
tion values within regional practice descriptions.
For this purpose, a feature for entering keywords
was added, which made it possible to focus the
LDA model. Document filtering enables the sys-
tem to focus on processing relevant documents
(d) based on keywords and reduces the influence
of dominant topics. The keywords were compiled
based on the «value domains» of responsible in-
novation in healthcare (Pacifico Silva et al., 2018).
The modeling results and the most interpreted
topics are presented in Table 2.

These topic modeling outcomes should be in-
terpreted critically. Core dimensions of digital
health innovations include public health, health-
care systems, and their economic foundations.
Topics related to emergency care management,
drug provision, care for cardiovascular patients,
and information system integration align with the
objectives of the national project to build a uni-
fied digital healthcare framework (EGISZ)". De-
spite the federal project’s goals to engage diverse
stakeholders in digital healthcare processes, the
prevailing healthcare delivery model remains

1> Passport of the federal project “Creation of a Unified
Digital Contour in Healthcare Based on the Unified State In-
formation System in the Field of Healthcare (EGISZ)” [Elec-
tronic resource]. Retrieved from: https://static-0.minzdrav.gov.
ru/system/attachments/attaches/000/046/712/original/FP_Ci-
frovoj kontur zdravooxraneniya.pdf?1565344851 (date of ac-
cess 20.12.2024).
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Table 1
Key topic categories of regional digital healthcare practices
Ne Topic category Key words % of all tokens
| | Organization and provision of medi- | Organization, medical, system, information, primary, 231
cal care consultation, assistance, government )
) Implementation of regional healthcare | project, clinic, monitoring, implementation, regional, 227
projects and their monitoring indicators, patient ’
3 Information support for specialists at | Informational, assistance, research, provision, specialist, 18.7
the municipal level district, municipal )
4 Electronic healthcare in the activities | patient, electronic, record, implementation, cabinet, de- 179
of medical organizations partment, healthcare )
Physician-patient interaction physician, patient, consultation, booking, referral, pop-
5 . . . e 17.7
through information technology ulation, health, digital
Source: calculated by the authors based on the text corpus
Intertopic Distance Map (via multidimensional scaling) Top-30 Most Relevant Terms for Topic 1 (23.1% of tokens)
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5% 1. saliency(term w) = frequency(w) * [sum_t p(t | w) * log(p(t | w)/p(t))] for topics t; see Chuang et. al (2012)
2. relevance(term w | topic t) = A * p(w | t) + (1 - A) * p(w | t)/p(w); see Sievert & Shirley (2014)

2%

10%

Figure 2. Intertopic distance map of regional digital innovation practices
Source: calculated by the authors based on the text corpus

traditional, primarily focusing on physician-pa- The search for environmental narratives was
tient interactions. At the same time, the terms  not successful because the results did not match
“physician” and “patient” represent the most fre-  thesearch parameters. Currently, the environmen-
quently occurring lexical items across the entire  tal domain of technology is the least relevant in the
text corpus, particularly in topic categories 2, 4,  field of digital healthcare due to the urgent need to
and 5. This establishes the central narrative of the ~ ensure medical effectiveness, the complexity of an
analyzed documents: digital health projects en-  objective assessment of such technologies and the
hance healthcare accessibility for patients, while  limited number of potential vendors of such tech-
technology implementation helps streamline the  nologies (Alami et al., 2023). Meanwhile, innova-
work of medical professionals and the healthcare  tions aimed at improving the environment are al-
system as a whole. located as a separate expense item for organiza-
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Table 2
Results of topic modeling on the manifestation of responsible innovation aspects in regional practices
Value do- K . Number of
. eywords for filtering : . .
main / Coherence topics for Topic categories
the text corpus
score the model
L1 Improving the efficiency of health services; Implement-
health, risk, improve- : . : . , ..
. X . ing projects in the field of children’s healthcare; Organizing
Population ment, quality, ethics, . ) S . :
1 7 medical care for patients at high risk of cardiovascular dis-
health / 0.552 legal, legal, social, in- . T .
; o eases; Managing the availability of the regional health sys-
equality, accessibility tem
Quality management of medical services and integration
of information systems; Improving the operational efficien-
Inclusivity, accessibility, cy of services through digital technologies; Treatment and
Health sys- efficiency, dynamism, 3 risk management during hospitalization; Models of orga-
tem / 0.680 speed, level, quality, nization of medical care; Accessibility and satisfaction with
sustainability the quality of care; Ensuring the operation of medical insti-
tutions; Monitoring the condition of patients and the drug
provision.
. Optimization of costs and resources via digital technologies;
Frugality, resources, ef- . . . .o
fici S Investing financial resources in the organization of emer-
. ciency, optimization, . . . . .
Economic / 0.721 . 6 gency care; Improving the efficiency of services through in-
economics, finances, . : ;
- . formation support; Financial and human resources for
costs, innovation . . .
the implementation of projects.
Oroanizati business, platform, Physician’s work and interaction with the patient; Organi-
rganization- model, organization, ! . ) . )
7 zation of remote medical care; Public health status and dis-
al/0.353 vendor, company, value, o .
; ease monitoring.
users, social, needs
Environmen- flegatlve, ernission, €co- Follow-up of patients with cardiovascular diseases; Diagno-
ogical, environment, 5 . . X
tal / 0.345 sustainable sis of cardiovascular diseases.

Source: calculated by the authors based on the text corpus

tions'®. Healthcare organizations mostly carry out
“healthy” innovations voluntarily (31 organiza-
tions) in order to comply with environmental leg-
islation (35 organizations). At the same time, the
main goal of eco-friendly innovations was to re-
duce noise levels, soil, and water or air pollution,
which is applicable only to medical devices used
directly in the treatment of diseases.

Despite the high coherence score for eco-
nomic topics, the organizational domain, reflect-
ing a business’s intent to generate societal value,
is largely absent. Within the public health par-
adigm, innovation value is primarily realized
through government provision. Other stake-
holders, such as IT solution providers, pharma-
ceutical and specialized technology companies,
social and educational organizations, and non-

16 Website of the Federal State Statistics Office. Informa-
tion on the use of digital technologies and the production of
goods and services related to them (results of statistical obser-
vation on F. Ne 4-innovations) [Electronic resource]. Retrieved
from: https://rosstat.gov.ru/statistics/science (date of access

20.04.2025).

core government agencies, remain largely out-
side the discussion.

The topic modeling results can be cross-vali-
dated with statistical data and official documents
describing regional infrastructure and health IT
regulations, which govern interoperability with
medical information systems, pharmaceutical or-
ganization systems, other information systems,
information interaction participants, and data
composition.

To reduce the dimensionality of the indicator
space, factor analysis with Varimax rotation was
applied. During the study period, the identified
factors explained, on average, 60% of total vari-
ance. The Mann-Whitney U test showed compa-
rable factor load matrices across study periods,
demonstrating the stability of indicators over time:

- Matrix2022 and Matrix2023: p-value =
0.399;

- Matrix2022 and Matrix2024: p-value
0.594;

- Matrix2023 and Matrix2024: p-value
0.749.

r-economy.com

Online ISSN 2412-0731


http://r-economy.com
https://rosstat.gov.ru/statistics/science

R-ECONOMY, 2025, 11(4), 391-405

doi 10.15826 /recon.2025.11.4.021

399

Consensus factor loadings (2022-2024)

EGISZ - 0.04

Federal subsidies for EGISZ 0.92

Healthcare organizations with Internet - 0.11
Number of outpatient clinics - 0.43
Physician-to-population ratio - -0.20
Regulation on GISZ - 0.18

Vendor status - -0.17

|
Factorl

0.34

0.02

0.01

0.32

0.33

i
Factor2

Figure 3. Consensus factor loadings of selected indicators (2022-2024)

Source: calculated by the authors based on statistical observations and administrative records
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Table 3

Cluster analysis using Gaussian mixture model

Indicator Matrix2022 | Matrix2023 | Matrix2024 | Indicator retention stability
EGISZ Cluster 0 Cluster 0 Cluster 1 2/3
Vendor status Cluster 0 Cluster 1 Cluster 0 2/3
Healthcare organizations with Internet Cluster 0 Cluster 0 Cluster 0 3/3
Regulation on GISZ Cluster 0 Cluster 0 Cluster 0 3/3
Physician-to-population ratio Cluster 1 Cluster 0 Cluster 0 2/3
Number of outpatient clinics Cluster 2 Cluster 2 Cluster 0 2/3
Federal subsidies for EGISZ Cluster 2 Cluster 2 Cluster 2 3/3

Source: calculated by the authors based on factor loadings

Figure 3 shows the consensus (average) factor
loadings, indicating the degree of correlation be-
tween indicators and factors.

To identify and interpret the factors, we uti-
lized Gaussian Mixture Modeling (GMM), a ma-
chine learning technique which calculates the
membership probability of each indicator across
all factors. The results are presented in Table 3.
Further, three GMM clusters were identified, rep-
resenting the core structure of the indicator data.
The average values of factor loads for each GMM
cluster and their interpretation (names) are pre-
sented in Table 4.

Financial and administrative factors, mea-
sured by total subsidies and the number of medi-

R-ECONOMY J

cal organizations, have a strong influence on dig-
ital healthcare. Combined regional characteris-
tics, such as the use of multi-vendor information
systems by healthcare organizations, their inte-
gration with the unified state information sys-
tem, and medical staffing levels, play a critical
role in shaping the digital ecosystem. Regulato-
ry and technological elements exert a moderate-
ly positive effect on these factors. Standardization
through regulations supports the implementation
of platform principles, accounting for up to 20 %
of factor loadings during the study period.

For spatial analysis, hierarchical clustering
with the Gower distance metric was applied to
assess regional similarities. Three homogeneous
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Table 4
Average factor loads across GMM clusters
GMM cluster Factor 1 Factor 2 Factor 3 Factor 4
Regulatory and technological elements (0) -0.0002 0.0044 0.2331 0.0955
Regional features (1) -0.0417 0.9673 -0.0666 0.0176
Financial and administrative elements (2) 0.8063 -0.1000 0.0360 0.1671
Source: calculated by the authors based on GMM results
Cluster
3
2
1
@
. 0
Figure 4. Spatial representation of hierarchical clustering results
Source: calculated by the authors based on statistical observations and official documents
Table 5
Results of hierarchical clustering of regions
Indicator Cluster 1 Cluster 2 Cluster 3
Number of regions 35 34 16
Cluster distance (Gower distance metric) 0.16 0.11 0.19
EGISZ (%, mean) 89.48 91.68 87.30
Number of outpatient clinics (mean) 99.24 53.39 79.38
Healthcare orgs with Internet (%, mean) 93.22 94.42 92.16
Physician-to-population ratio 37.48 36.53 41.19
Federal subsidies (thousand rubles) 81589.46 69752.23 47462.11
Vendor status 0% 100 % 100 %
Regulation on GISZ 91.4% 100 % 12.5%

Source: calculated by the authors based on statistical observations and official documents

clusters were identified, and their spatial distribu-
tion is shown in Figure 4". The average values for
the clusters are shown in Table 5.

Cluster 1 comprises regions with well-de-
veloped medical infrastructure but average dig-
ital infrastructure indicators. These regions fea-

17 Regions with missing values for the study indicators are
displayed as Cluster 0 in the spatial representation.

R-ECONOMY 4

ture more than one vendor of medical informa-
tion systems and have the highest average volume
of subsidies for implementing regional projects to
build EGISZ. This may indicate the economic fea-
sibility of using a single vendor’s services. Typical
regions include Moscow Oblast, St. Petersburg,
Krasnodar Krai, and Tatarstan.

Cluster 2 is characterized by high digitaliza-
tion and strong workforce capacity. A defining
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User and industry National and regional . s
. Business priorities
needs discourse

eFocus on the medical
effectiveness of
innovation

eSatisfying the local
needs of medical
organizations and
employees

and healthcare

esubsidiary dependence

egovernment institutions that
design methodological
guidelines and innovation
assessment systems

estrategic and legal documents
in the field of digitalization

eproprietary approach
to innovation creation

efocus on public
procurement

eresearch and
development aimed at
implementing public
policy

eEconomic efficiency of project
implementation and digital

solutions

Figure 5. Factors influencing the presence or absence of responsible practices
Source: compiled by the authors based on the results of assessments of topic modeling and calculations

feature is the universal adoption of regulations on
GISZ and the presence of a single vendor. Typical
regions include Belgorod Oblast, Tula Oblast, Sa-
mara Oblast, and the Komi Republic.

Cluster 3 comprises crisis regions where digi-
talization indicators are below average. In the vast
majority of these regions, regulations on GISZ
have not been approved, which may also indi-
cate the positive impact of regulatory frameworks
governing interactions between information sys-
tems and healthcare participants. Typical regions
include Ivanovo Oblast, Kursk Oblast, Chechnya,
and Chukotka. Moscow’s inclusion in this cluster
appears to be an outlier due to its lack of project
implementation subsidies.

Discussion

In addressing RQ1, the identified topics in
descriptions of innovative practices cover di-
verse aspects of the healthcare system, includ-
ing care delivery optimization, technology imple-
mentation, and monitoring of innovation project
outcomes. The comparable distribution of token
shares across topics confirms the structural diver-
sity and multi-topical nature of digital health in-
novation descriptions. These categories also align
with the objectives of creating a digital healthcare
framework aimed at improving system efficiency
through digital technologies.

For RQ2, we found a fundamental distinc-
tion between the contexts of innovation develop-
ment and implementation, reflecting the domi-
nant role of key drivers, primarily government

R-ECONOMY J

or business. Economic aspects of innovation and
overall healthcare system performance are strong-
ly emphasized, consistent with the government’s
mission to protect citizens” health and ensure ac-
cess to quality care'®. Organizations, including in
the field of healthcare, using sustainable business
models (“hybrid” organizations), are focused pri-
marily on health goals rather than economic ben-
efits, and represent high value to stakeholders
(Haigh & Hoffman, 2012). Government institu-
tions are the closest to this format, yet topic anal-
ysis shows that organizational factors play a mi-
nor role in actual digital health innovation cycles.

The translation of innovation value largely oc-
curs through government-led efforts, observable
across all analyzed domains. However, the respon-
sibility for implementing technologies and the po-
tential for digitalization also depends on vendor
priorities, which are often overlooked in evalu-
ations of healthcare technologies (Lehoux et al,,
2025; Thapa & Iakovleva, 2023). In oligopolistic
digital health markets, where developers define
customer needs, proprietorial innovations may
undermine organizational factors.

Currently, there is no clear consensus on the
measures required to establish a highly produc-
tive ecosystem of medical innovations. As noted,
the conditions under which innovations are de-

18 Federal Law Ne 323-FZ dated 21.11.2011 “On the Basics
of Public Health Protection in the Russian Federation” // Col-
lection of legislation of the Russian Federation of 2011, Ne 48,
art. 6724
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veloped and applied significantly affect their so-
cial value. Topic modeling and statistical analy-
sis identify critical institutionalization factors for
responsible public sector practices, providing an
evidence-based response to RQ3 (Figure 5).

The lack of platform-level interaction among
stakeholders across the healthcare system lim-
its the effectiveness of innovative development.
This can lead to fragmented initiatives, conflicting
stakeholder interests, reduced innovation activity,
and low implementation efficiency. Solutions of-
ten remain isolated with limited application, di-
minishing the synergistic effects of interinstitu-
tional collaboration and increasing transaction
costs.

Effective communication within the ecosys-
tem relies on mutual benefit among stakeholders.
The technological infrastructure that supports
these communication channels enables partici-
pants to create unique offerings for one another,
accumulate knowledge about stakeholder needs
and broader market challenges, scale implement-
ed decisions and technologies, and increase trans-
parency of market actions.

Research limitations

For the portion of the textual corpus derived
from the “Polezny Orgzdrav” portal, official re-
gional media publications were used to supple-
ment innovation-related information. This ap-
proach may limit the representation of alternative
perspectives. The statistical data analyzed covered
only part of the implementation period for the
digital healthcare contour project. Nevertheless,
it incorporated indicators from official project
meeting protocols, which are considered more re-
liable than open-source data. The ecological val-
ue domain in the context of digital innovations
remains largely unexplored in routine practice,
representing a frontier in fundamental research.
However, its relevance is likely to grow, as collabo-
ration will become critical in addressing environ-
mental challenges.

Conclusion

The quantitative assessment of value align-
ment (Task 1) revealed that the organization
and provision of medical care is the primary fo-
cus of digital innovations, accounting for 23.1 %
of all tokens. Topic modeling further showed that
economic and systemic (sector-wide) value do-
mains were dominant, with coherence scores of

R-ECONOMY J

0.721 and 0.680, respectively. Project-related pat-
terns even surpassed health-specific values (co-
herence score 0.552). Coordination of efforts
and platform-based interaction received the low-
est score (0.353), indicating minimal interaction
between healthcare stakeholders, while environ-
mental considerations proved largely irrelevant.

For Task 2, identifying and assessing develop-
ment gaps and catalysts, financial and administra-
tive factors demonstrated the greatest significance
(factor loading 0.8063). Regional digital differ-
entiation, which is expressed through digital in-
frastructure, vendor services, and medical staff-
ing, ranked second in importance (factor loading
0.9673). Even under government-led manage-
ment, regulated interactions between stakehold-
ers and digital services were the third most im-
portant factor for digitalization effectiveness. Re-
gions with low regulation of interactions (16 out of
85) exhibited lower digitalization success, where-
as 35 leading regions using multi-vendor services
achieved comparable digitalization rates, albe-
it with costs 71.9 % higher, highlighting the eco-
nomic rationale for system unification to support
platform goals.

Thus, the theoretical significance of the
work is to confirm the applicability of the con-
cept of responsible innovation to the context of
the administrative economy, and not just mar-
ket systems. The work enriches the research of ar-
eas of values at the meta-level of innovation, rath-
er than narrow cases, and their manifestation in
public health. In the healthcare system, financial
and economic efficiency can conflict with plat-
form openness, as public systems are optimized
for reporting and fund disbursement rather than
generating cooperative health value. Consequent-
ly, RIH principles are refracted through the spe-
cific governance context of public health.

Practically, the study identifies a development
perspective for digital innovations, emphasiz-
ing the advisability of digital unification policies
for regional clusters and their economic justifi-
cation. Proper regulation of interactions between
stakeholders and digital services is highlighted
as a necessary step. Regional governments must
adapt locally used innovations to enable platform
expansion. Currently, the focus remains on phy-
sicians and patients, while the potential range of
participants, including management bodies, relat-
ed industries, and niche digital solution vendors,
remains underutilized. Given the diversity of dig-
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ital solutions across regions, formal coordination  developed. These findings open avenues for future

mechanisms are necessary to maximize stake-  research on how public-sector innovation provid-

holder value. This is particularly relevant for crisis ~ ers adapt business models to ensure transparency,

regions, where information interaction is under-  accountability, and cross-regional collaboration.
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