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Abstract: Introduction: The field of telemedicine has become an urgent innovation in the healthcare field worldwide, but there
is still an unequal distribution of its implementation in transitional economies. This study aimed to evaluate the asso-
ciated factors of telemedicine adoption in selected countries of the commonwealth of independent states (CIS) region.
Methods: A validated survey was used to collect data on 600 healthcare professionals, patients, information technol-
ogy (IT) specialists and policymakers from selected CIS countries, using a mixed-method design. Through a designed
and validated questionnaire, solid statistical techniques, and cross-regional analyses, the barriers and facilitators of
telemedicine adoption in studied countries were evaluated. Results: The general average score of telemedicine adop-
tion was 3.84 + 0.92. The highest mean adoption score was observed in Azerbaijan (4.02 + 0.85), Russia (3.91 + 0.88) and
Ukraine (3.87 + 0.91). There were significant differences between regions regarding mean adoption score (p < 0.001).
Clinician acceptance (r = 0.64; p < 0.01), infrastructure readiness (r = 0.58; p < 0.01), regulatory maturity (r = 0.42; p <
0.01), and patient digital literacy (r = 0.36; p < 0.01) had the strongest correlation with telemedicine adoption. The most
predictive factors of telemedicine adoption were infrastructure readiness ( (standard error; SE) = 0.42 (0.05), p < 0.001),
then clinician acceptance ( (SE) = 0.39 (0.06), p < 0.001), patient digital literacy ( (SE) = 0.22 (0.05), p <0.001), and regula-
tory maturity ( (SE) =0.18 (0.04), p < 0.001). Professional experience had a minor yet significant impact (=0.09, t = 0.038).
Logistic regression showed increased infrastructure readiness score (odds ratio (OR) = 1.48, 95% confidence interval (CI)
=1.21-1.81), clinician acceptance score (OR = 1.56, 95% CI = 1.28-1.92), regulatory maturity score (OR = 1.31, 95% CI
= 1.09-1.58), and patient literacy score (OR = 1.22, 95% CI = 1.03-1.45) as the predictors of high telemedicine adoption
(270%). The model accurately categorized 78.2% of data and the area under the curve 0.79 (95% CI: 0.75-0.83) meaning
the model is a strong predictor.ndividuals showed higher levels of willingness, yet untrained participants demonstrated
unexpected willingness to perform hands-only CPR, while female participants were consistently less willing to perform
standard CPR. However, sensitivity analysis restricted to respondents who had witnessed a cardiac arrest showed that
real-life exposure substantially reduces hesitation and narrows group disparities. Conclusion: The findings showed that
the structural investments cannot be made alone without the involvement of professionals. The research contributes
to the existing body of transitional economies research by offering strong comparative evidence of telemedicine and
provides policy recommendations on how to improve infrastructure, generate harmonization, and capacity building of
clinicians and patients to support sustainable digital health ecosystems.
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1. Introduction

The fast-moving digital health technologies have reshaped
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0000-6790-0466. specifically, telemedicine has become a vital innovation, geo-
graphically removing barriers to healthcare, lowering health-
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care expenses, and improving patient access to specialized
care (1, 2). The COVID-19 pandemic also positively influ-
enced the implementation of telehealth across the globe as
it forced healthcare systems to deploy information technolo-
gies (IT) to create continuity of care despite limitations on
face-to-face consultation (3, 4). This adoption pace comes
with considerable regional differences, particularly in devel-
oping and middle-income nations, where telemedicine may
be hampered by infrastructural, regulatory, and cultural con-
straints (5).

Telemedicine is now institutionalized in high-income na-
tions, including the United States, Germany, and the United
Kingdom, where legal frameworks are mature, broadband is
well developed, and most patients are digitally literate (6). On
the other hand, Eastern European and post-Soviet healthcare
systems still have problems at the systemic level. The Com-
monwealth of Independent States (CIS) region, compris-
ing Armenia, Azerbaijan, Belarus, Kazakhstan, Kyrgyzstan,
Moldova, Russia, Tajikistan, Turkmenistan, Uzbekistan, and
Ukraine, demonstrates lower levels of telemedicine adoption
compared with Western countries, reflecting infrastructural,
regulatory, and professional barriers inherent to transitional
healthcare systems (7, 8). There is a significant knowledge
gap regarding the barriers and opportunities specific to digi-
tal health in CIS countries.

Azerbaijan is perhaps a striking example. The country is lo-
cated at the crossroads of Eastern Europe and Western Asia
and has not lagged in healthcare modernization and e-health
initiatives over the last ten years (9, 10). Nevertheless, the ev-
idence on the level and success of telemedicine use in Azer-
baijan is very limited. Although pilot projects have been
reported in cardiology, dermatology, and radiology, imple-
mentation on a large scale has been impeded by infrastruc-
tural shortfalls and the lack of a unified legal framework (11,
12). These obstacles are reflective of the larger trends in CIS
states, where healthcare IT change is uneven and uncoordi-
nated. Conversely, the international trend highlights the im-
portance of telemedicine as a strategic tool not only in times
of crisis but also as a viable framework to empower health
systems in the long run (13).

The development of uneven acceptance of telemedicine in
CIS countries is based on a number of thematic issues. Such
challenges are neither regional nor peculiar but magnified by
socioeconomic, models of healthcare financing, and political
situations.

Most of the recent literature on telemedicine adoption in par-
ticular CIS countries is descriptive and one-country analy-
sis (14). No comparative multi-country research exists that
places in a wider CIS and global context. In the absence
of such comparative evidence, policy recommendations are
more likely to be incomplete, and the possibilities of mu-
tual learning on a regional scale are not yet fully exploited
(15). Filling this gap is important in informing scalable strate-
gies that are sensitive to local markets and also responsive to
global best practices (16). This study aimed to determine the

current status of telemedicine adoption in selected CIS coun-
tries and to evaluate the determinant factors of telemedicine
adoption in this region.

2. Methods
2.1. Study design and setting

A validated survey and semi-structured interviews were used
to collect data on healthcare professionals, patients, IT spe-
cialists and policymakers using a mixed-method design. This
study was conducted between January and September 2024
across selected CIS countries, including Russia, Ukraine,
Kazakhstan, and Uzbekistan. Data were collected from
healthcare institutions, academic centers, and health-policy
bodies to capture regional variation in telemedicine adop-
tion within transitional healthcare systems. Through a well-
crafted survey tool, solid statistical techniques, and cross-
regional analyses, this study methodically establishes the
barriers and facilitators to the adoption of telemedicine.

The research was conducted in two steps:

First, using a literature review, we present empirical and
comparative evidence on the topic of telemedicine in the CIS
counties, as it relates to the disproportion between world
and regional literature. Second, we provide a multidimen-
sional evaluation of determinants that goes beyond descrip-
tion to offer analytical findings based on strong statistical val-
idation. For this propose, we develop a conceptual frame-
work based on the four prevailing theoretical views regarding
the telemedicine adoption. Then, we design a reliable and
validated questionnaire to collect the viewpoints of health-
care professionals, patients, IT specialists and policymakers
in this regard, using a mixed-method design.

This study was conducted in accordance with the ethical
principles of the Declaration of Helsinki. Informed con-
sent was obtained from all participants prior to their inclu-
sion in the survey and interviews. The confidentiality and
anonymity of respondents were guaranteed, and no per-
sonally identifiable information was collected. Ethical ap-
proval for the study was obtained from the relevant insti-
tutional ethics committees of the participating universities
and healthcare institutions in Azerbaijan and CIS countries
(Ethics code: AMU-REC-2024-013-TMED; Date: December
15, 2024).

2.2. Literature review

The literature review was designed as structured and system-
atic to situate the telemedicine adoption and transformation
of the healthcare information technology in the selected CIS
countries within the global digital health environment. The
review was to be used to find out the existing trends, gaps,
and determining factors that are applicable within transi-
tional and post-Soviet healthcare systems to inform the con-
ceptual framework and hypotheses of the study (17).

PubMed/MEDLINE, Scopus, Web of Science, IEEE Xplore,
Google Scholar, and the World Health Organization (WHO)
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Global Health library were searched electronically. The Eu-
ropean Observatory on Health Systems and Policies and offi-
cial government health portals of several selected CIS coun-
tries were searched to retrieve additional policy documents
and regional reports. The search was conducted on publica-
tions between the years of January 2010 to June 2025, which
was the time when digital health and telemedicine shifted
into the accelerated development phase in the transitional
economies.

The search strategies were a combination of controlled vo-
cabulary, free-text words with the help of Boolean operators,
such as: telemedicine OR telehealth OR digital health, and
healthcare information technology OR e-health, and adop-
tion OR implementation, and Commonwealth of Indepen-
dent States OR CIS OR post-Soviet countries OR Azerbaijan.
Peer-reviewed articles, systematic reviews, empirical studies,
and policy analyses that were published in English were nar-
rowed down using database-specific filters.

Inclusion criteria were that they (i) had to study telemedicine
or healthcare IT adoption, (ii) had to have studied low-and
middle-income, transitional, or post-Soviet health systems,
or (iii) had to offer empirical, regulatory, or theoretical evi-
dence on infrastructure readiness, regulatory maturity, clin-
ician acceptance or patient digital literacy. Non-healthcare
technology studies, conference abstracts that were not in full
text, and articles that did not contain any analytical relevance
were not considered.

Manual screening of reference lists of eligible articles was
done to identify more relevant studies. The last literature was
integrated thematically and not quantitatively and focused
on comparative evidence, determinant variables, and theo-
retical adoption models. Results of this review were directly
used to construct the conceptual framework, choice of vari-
ables, and formulation of hypothesis that would be applied
in the empirical part of the study.

2.3. Developing a conceptual framework and hy-
potheses

We combined the knowledge of four prevailing views, which
include technology acceptance theory, diffusion of innova-
tions, institutional theory, and the socio-technical systems
theory, in order to develop a narrow conceptual framework
regarding telemedicine adoption in the CIS region. Based
on these theoretical backgrounds, we offered a model (Fig-
ure 1) in which the uptake of telemedicine in CIS countries
is expressed as a product of four constructs, including infras-
tructure preparedness, regulatory maturity, clinician accep-
tance, and patient digital literacy (18). This framework of-
fers a clear, testable model that goes beyond the descriptive
models into allowing comparative validation of the determi-
nants in CIS countries in the global context. The framework
demonstrates the postulated connections among the criti-
cal determinants, such as infrastructure preparedness, reg-
ulatory maturity, and patient digital literacy, and the result
of telemedicine adoption (19). Clinician acceptance is the-
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orized as a direct predictor and as a mediator of the struc-
tural and regulatory improvement, with its primary role in
the transformation of structural and regulatory progress into
sustained digital health transformation. We hypothesized
that:

H1: Infrastructure preparedness has a positive impact on the
use of telemedicine.

H2: Regulatory maturity has a positive impact on the adop-
tion of telemedicine.

H3: The acceptance of clinicians has a positive effect on the
adoption of telemedicine.

H4: Telemedicine is positively affected by patient digital lit-
eracy.

H5 (Mediation): Clinician acceptance mediates the relation-
ship between (a) infrastructure readiness, (b) regulatory ma-
turity, and adoption. 2.3.1 Theoretical views in telemedicine
adoption

2.3.1.1. Technology acceptance models (TAM/UTAUT)
These models stress the influence of perceived usefulness
and ease of use in the process of technology uptake (20).
Telemedicine clinician acceptance is the focal point because
professionals are the adoption gatekeepers. The opposition
may be based on workload issues, training issues, or skepti-
cism of the reliability of the diagnosis. In this manner, the
clinician’s acceptance is postulated to be a direct and medi-
ating factor of adoption outcomes (21).

2.3.1.2 Theory of diffusion of innovations

The factors that determine adoption are not just the tech-
nology, but also system-level enablers, including the avail-
ability of infrastructure and relative advantage (22). In the
CIS countries, the diffusion of telemedicine is predetermined
by the infrastructural preparedness (e.g., broadband, integra-
tion with hospital information systems).

2.3.1.3. Institutional theory

Adoption is influenced by organizational and regulatory en-
vironments, which offer legitimacy and decrease uncertainty
(23). The conditions that enable the growth of telemedicine
are the regulatory maturity through reimbursement policies,
licensure, and data security. Barriers are weak or ambiguous
frameworks, which are typical of CIS.

2.3.1.4 The social technological systems theory

The adoption of telemedicine is not a technical phe-
nomenon; it needs to be balanced among the human actors,
technology, and social organization (24). Digital literacy is
a patient term that serves as an indicator of the capacity to
manage and seek digital care in a manner that does not pose
inequity in uptake across diverse groups of patients (25).

2.4. Questionnaire designing and data gathering

A structured, validated questionnaire (appendix A) was de-
signed and used to collect the data based on existing litera-
ture regarding telemedicine adoption and theoretical models
(TAM/UTAUT, diffusion of innovations, institutional theory,
and socio-technical systems theory). The questionnaire was
created to assess the telemedicine adoption and its determi-
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nants of greater significance within the CIS, such as infras-
tructure preparedness, regulatory maturity, clinician accep-
tance, and patient digital literacy.
The questionnaire had five parts. The former completed
section involved sociodemographic and professional data,
age, gender, years in professional position, country of prac-
tice, and nature of healthcare facility. The second was a
measure of telemedicine adoption, which was assessed us-
ing a 5-item scale that included frequency of use, integra-
tion of telemedicine into the clinical workflow, perceived ef-
fectiveness, and routine utilization. The rest of the sections
were used to measure four determinant constructs, which in-
cluded infrastructure readiness (6 items), regulatory maturity
(5 items), clinician acceptance (6 items), and patient digital
literacy (4 items).

The measurement scale was a five-point Likert scale on a
scale of 1(strongly disagree) to 5(strongly agree), with higher
scores showing higher levels of agreement or readiness.
Based on the already tested tools, objects were modified to
suit the healthcare and regulatory conditions of CIS coun-
tries. Domain experts in digital health and health policy re-
viewed the questionnaire to achieve content validity, clarity,
and contextual relevance.

To secure a wide access and representation of various re-
gions with different degrees of digital infrastructure, the sur-
vey was conducted with the help of the mixed-mode data
collection method, which implied the integration of online
and paper questionnaires. The online surveys were sent
through secure survey platforms and professional commu-
nication channels, and the paper questionnaires were sent in
some of the healthcare institutions, especially in regions with
limited internet connectivity.

The sample comprised healthcare professionals, patients,
IT specialists, and policymakers recruited in hospitals, aca-
demic medical centers, professional networks, and health
authorities in Azerbaijan and the selected countries of the
CIS. The survey was conducted voluntarily, and informed
consent was taken before completing it. Anonymity and con-
fidentiality were guaranteed to the respondents in order to
reduce bias in the responses.

There were 600 completed questionnaires that were incorpo-
rated in the final analysis. A specified period of study was
used to collect data, and a screening of the responses was
done.

2.4.1 The reliability of questionnaire

The telemedicine adoption scale questionnaire had good
overall reliability (alpha Cronbach’s = 0.88). The alpha Cron-
bach’s of subscale scores was 0.87 for infrastructure readi-
ness, 0.81 for regulatory environment, 0.89 for clinical accep-
tance, and 0.79 for patient literacy. All values were higher
than the accepted value of 0.70, which assures the strength
of the measuring tool.

2.4.2 Factorial validity (principal component analysis)
Exploratory component and principal component analysis
(figure 2) recovered four components that had eigenvalues

above 1 and a cumulative variance of 90.5%. Infrastruc-
ture readiness was the first component with variance ex-
plained of 41.0%, then regulatory environment with vari-
ance explained of 21.7%, then clinician acceptance with vari-
ance explained of 15.5%, and patient literacy with variance
explained of 12.3%. The items surrounding a barrier, such
as privacy/security and connectivity were loaded separately,

which validates their perceived conceptual distinction.

2.5. Participants

The inclusion criterion was that the participants were in-
formation technology experts engaged in the health system,
healthcare policymakers, or had direct or indirect experi-
ence in healthcare service provision or usage in Azerbaijan
or the selected CIS countries. Other inclusion criteria in-
cluded a minimum of one year of professional experience
as healthcare professional, administrator, IT specialist, or
policymaker, and the ability to respond and understand the
questionnaire of the survey. Every participant was expected
to give informed consent before participating. They were
not included in case they had not encountered digital health
tools or telemedicine-related services before, had less than
one year of professional experience related to the area, could
not answer the questionnaire because of language or cog-
nitive barriers, or gave incomplete or inconsistent answers.
In order to achieve data quality and statistical validity, re-
sponses with high levels of missing data were removed dur-
ing the final analysis.

2.6. Statistical analysis

Python 3 was used to analyze data. Descriptive statistics were
in the form of mean and standard deviation. To determine
regional variations in the adoption of telemedicine, one-way
analysis of variance (ANOVA) was conducted with post-hoc
comparisons. Pearson correlation was used to test the links
between adoption with major determinants. Several linear
regressions, multilevel mixed-effects modeling, and binary
logistic regression were used to determine the predictors of
telemedicine adoption and high-adoption. Indirect effects of
clinician acceptance were assessed using mediation analysis
(Sobel test) to measure them. The statistical significance of p
was established to be p < 0.05.

3. Results

The findings are presented in two sections: first section pre-
sented the findings of literature review (figure 3) and second
section reported the analysis of the telemedicine adoption’s
determinants in studied countries.

3.1. First section (Systematic literature review
findings)
The qualitative synthesis of the 37 incorporated studies
demonstrates that there is a general consistency of multi-
level determinants affecting the adoption of telemedicine in
the CIS region, as well as a definite evidence gap in compari-
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son with the international literature.

1. Dominant Themes and Regional Inequalities: The find-
ings have validated that the implementation of telemedicine
in the CIS is still disjointed and project-based, as indicated in
the first review. Most empirical research (n=28) was descrip-
tive case studies of individual institutions or cities, most of
them in Russia (n=10), Kazakhstan (n=7), and Ukraine (n=>5).
There was an apparent acute lack of comparative, multi-
country, or nation-wide adoption studies (n=2) , which vali-
dated the gap in regional learning suggested by the literature
(40).

2. Production of Key Determinants: The results confirm and
put in perspective the four conceptual determinants in the
CIS context:

Infrastructure and Integration: Infrastructure was unani-
mously found to be a major obstacle across (n=22) studies.
Nonetheless, in addition to mere connectedness, there was
the essential theme of systemic fragmentation (36). The pilot
projects were run on separate platforms that were not com-
patible with the national health information systems, form-
ing digital silos and limiting scalability.

Regulatory Maturity: Legal and payment structures were
cited as one of the biggest obstacles in 18 studies. The lack of
law was not the only challenge, but there were also conflict-
ing regulations and the inability to have unified reimburse-
ment models (38) . This indecision was a direct cause of hes-
itancy among clinicians.

Clinician acceptance: This proved to be the most compli-
cated obstacle (talked about in n=25 studies). Not only a lack
of training but also an amplified perceived workload, without
any institutional compensation or workflow integration, was
related to disengagement (39). Reliability or the accuracy of
diagnosis based on digital consultation was a concern that
kept on recurring.

Patient digital literacy: The less common of the two, but the
research showed that low health literacy and privacy con-
cerns are exacerbating the problem of access among rural
and older groups, which could threaten to widen the divide
of existing inequities.

3. Critical Evidence Gaps: The review has found certain gaps:
Azerbaijan-Specific Evidence: There were only 2 studies that
were specific to Azerbaijan, but both were descriptive project
reports with no empirical analysis of the user adoption or
cost-effectiveness (42).

Quantitative Adoption Data: There was a drastic deficit in
measures of what in fact was used, how many patients there
were, or cost-per-consultation.

Comparative Analyses: There was no systematic compari-
son of drivers of adoption among CIS countries or between
adoption drivers and the benchmarks of HICs (High-Income
Countries), which restricted evidence-based policy transfer.
In short, the systematic review confirms that the level of
telemedicine development in the CIS is at its nascent, pilot-
based phase, which is limited by systemic challenges that are
interconnected. The literature is very descriptive and con-
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firms the necessity of the empirical, comparative analysis
that the given study offers, with Azerbaijan being a critical
case illustration.

3.1.1 Determinants of telemedicine adoption conceptually
Technological infrastructure, regulatory maturity, clinician
acceptance, and patient digital literacy are four factors that
are consistently cited in the global literature to determine
the adoption of telemedicine (26). Infrastructure extends
beyond internet penetration and encompasses the integra-
tion of the system and the availability of services, especially
across urban-rural barriers (27). Regulatory maturity influ-
ences reimbursement, cross-border practice, and data pro-
tection (28) and acceptance of clinicians as a critical deter-
minant based on training, workload, and trust in digital tools
(29). The concept of patient digital literacy supports the equi-
table access that does not only assume technical competence
but also health literacy and the trustworthiness of the digital
systems (25, 30).

3.2. Second section
telemedicine adoption)

(Determinants of

3.2.1 Baseline characteristics of participants

The article examined the answers of 600 medical workers in
Azerbaijan and the chosen CIS states. The sample size con-
sisted of physicians (34.5%), nurses (31.3%), administrators
(17.5%), and IT specialists (16.7%). The mean age of the par-
ticipants was 37.8 + 9.2 (range: 21 — 62) years (52.2% male).
Mean professional experience of participants was 11.6 + 7.1
years. Azerbaijan had a slightly lower mean professional ex-
perience (10.8 years) than Russia (12.9 years) and Ukraine
(12.4 years).

Distribution by region involved Azerbaijan (25%), Russia
(16.7%), Ukraine (16.7%), Kazakhstan (13.3%), Uzbekistan
(11.7%), and other CIS countries (16.7%). The benchmark-
ing was carried out on global respondents (n = 100). This
wide scope allowed the inclusion of different healthcare sys-
tems and different levels of adoption of telemedicine. Table
1 shows the baseline characteristics of studied participants.
3.2.2 Regional adoption of telemedicine

The general average score of telemedicine adoption was 3.84
+ 0.92. There was diversity in the levels of adoption in the
region (Table 1, figure 4). The highest mean adoption score
was observed in Azerbaijan (4.02 + 0.85), Russia (3.91 + 0.88)
and Ukraine (3.87 + 0.91). The lowest adoption was reported
in Uzbekistan (3.51 + 0.94).

There were significant differences between regions regarding
mean adoption score (p < 0.001). The adoption score of Azer-
baijan was significantly higher than that of Uzbekistan (p <
0.001) and other smaller CIS countries (p = 0.006).

3.2.3 Internet and telemedicine usage

73.8% of the respondents described their internet access as
sufficient, and 26.2% as limited or unstable. The mean adop-
tion score among the participants who had good access was
higher than those who had poor access (3.97+ 0.86 vs. 3.42 +
0.98; p=0.001).
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3.2.4 Correlated factors of telemedicine adoption

Clinician acceptance (r = 0.64; p < 0.01), infrastructure readi-
ness (r = 0.58; p < 0.01), regulatory maturity (r = 0.42; p <
0.01), and patient digital literacy (r = 0.36; p < 0.01) had the
strongest correlation with telemedicine adoption. Regula-
tory maturity (r = 0.37, p < 0.01) was also significantly re-
lated to infrastructure, which implies complementary physi-
cal and policy environment development.

3.2.5 Determinants of telemedicine adoption

The most predictive factors of telemedicine adoption were
infrastructure readiness ( (standard error; SE) = 0.42 (0.05),
p < 0.001), then clinician acceptance ( (SE) = 0.39 (0.06), p <
0.001), patient digital literacy ( (SE) = 0.22 (0.05), p < 0.001),
and regulatory maturity ( (SE) = 0.18 (0.04), p <0.001). Profes-
sional experience had a minor yet significant impact (= 0.09,
t =0.038), and gender and age did not matter significantly.
The absence of multicollinearity was also checked by the
variance inflation factor (VIF = <2.5 on all variables). The dis-
tribution of standardized residuals was normal, which jus-
tified model adequacy. In multilevel analysis Infrastructure
readiness ( (SE) = 0.39 (0.07), p < 0.001), clinician acceptance
( (SE) = 0.33 (0.08), p < 0.001), regulatory maturity ( (SE) =
0.21 (0.06), p = 0.001), and patient literacy ( (SE) = 0.19 (0.07),
p = 0.007) were still significant. Random intercept variance
was insignificant, yet worthy of inclusion, given that the intr-
aclass correlation coefficient (ICC) was 0.07, which indicated
that there were moderate clustering effects.

3.2.6 Logistic regression analysis

Logistic regression showed that an increased infrastructure
readiness score (odds ratio (OR) = 1.48, 95% confidence in-
terval (CI) = 1.21-1.81), clinician acceptance score (OR = 1.56,
95% CI = 1.28-1.92), regulatory maturity score (OR = 1.31,
95% CI = 1.09-1.58), and patient literacy score (OR = 1.22,
95% CI = 1.03-1.45) as the predictors of high telemedicine
adoption (=70%). The model accurately categorized 78.2%
of data and the area under the curve (AUC) was 0.81 (95% CI:
0.77-0.85) meaning the model is a strong predictor.

The Sobel tests showed that the association between the in-
frastructure readiness and adoption of telemedicine was me-
diated by clinician acceptance (Sobel z = 4.27, p < 0.001).
Likewise, the mediator of the impact of regulatory maturity
on adoption was the clinician acceptance (Sobel z = 3.85, p <
0.001). These results show that structural and regulatory fac-
tors are critical, but their effect is enhanced by professional
acceptance.

4, Discussion

The current paper examined the factors and obstacles in
telemedicine and healthcare information technology trans-
formation in Azerbaijan and selected CIS countries in a
global comparative framework. The findings were thorough
evidence of the contribution of infrastructure, regulatory cli-
mate, clinician uptake, and patient digital literacy to the
adoption of telemedicine (31). The main hypothesis that
both structural and human factors affect the adoption of

telemedicine in the region was supported consistently by the
use of statistical techniques such as ANOVA, correlation, re-
gression, mixed-effects modeling, as well as by mediation
tests. The discussion interprets the results based on the study
objectives, the literature available, and the general implica-
tions of the results for healthcare policy and practice (32).
Descriptive analysis indicated that there was a regional dif-
ference in the level of adoption, with Azerbaijan and Russia
registering higher adoption scores than Uzbekistan and the
rest of the CIS nations (33). Their differences were confirmed
by ANOVA (F = 12.41, p < 0.001), and post-hoc tests demon-
strated that the higher the infrastructure and regulatory ma-
turity of a country, the higher the adoption. This justifies
the first study purpose, which was to evaluate differences in
telemedicine preparedness across the regions (34).
Correlation analysis showed that clinician acceptance (r =
0.64, p < 0.01) was most closely associated with adoption, fol-
lowed by infrastructure readiness (r = 0.58, p < 0.01). These
results were verified by regression analysis, where infrastruc-
ture (= 0.42, p < 0.001) and clinician acceptance (=0.39, p <
0.001) were the strongest predictors (35). Logistic regression
also revealed that the two variables significantly affected the
probability of high adoption (OR = 1.56, clinician acceptance;
OR = 1.48, infrastructure). These findings indicate that the
use of telemedicine requires not only technical systems but
also professional support and confidence in the technology
(36).

In the mediation analysis, it was established that infrastruc-
ture and adoption had a mediated relationship through clin-
ician acceptance (z = 4.27, p < 0.001). This is an indication
that, despite the good infrastructure, adoption is still low un-
less clinicians are ready to adopt telemedicine in practice
(37). In the same spirit, clinician acceptance as a mediating
factor of the effect of regulatory maturity shows that positive
policy frameworks need to be translated into professional
confidence.

These findings are in agreement with international evidence
of telemedicine adoption. Other studies have been keen on
highlighting that digital health requires infrastructure quality
as a precondition. Case studies (38, 39) established that the
availability of bandwidth and proper connectivity was key in
the maintenance of telemedicine projects in rural Canada.
These observations are consistent with our findings because
internet access was strongly correlated with greater adop-
tion.

Clinician acceptance is also a core concept that has been
touted to be central to telemedicine. Resistance among
healthcare providers was identified as a main barrier to in-
tegration (40) despite the infrastructure being sufficient. The
high correlation and regression coefficients presented in this
paper indicate that CIS countries share similar problems.
The significance of the regulatory frameworks was also in line
with the literature (41), a systematic review was performed
to identify the true impact of a particular strategy on the
development of telemedicine and, consequently, discovered
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that regions with well-developed guidelines and supportive
policies, including the European Union, experienced faster
growth in telemedicine than countries without such regula-
tions. Our results, in which regulatory maturity was a strong
predictor of adoption, support this view and highlight the im-
portance of policy harmonization in the CIS region (31).
Digital literacy of the patients was found to be a strong yet
less important predictor. This is in line with the results of pre-
vious studies (42, 43), which have found that patient readi-
ness does increase the process of adoption, but its impact is
less significant than the impact of system-level and provider-
level variables. However, in some settings like Azerbaijan and
Uzbekistan, where digital illiteracy is a problem, this variable
is still a viable impediment.

Previous models of technology acceptance are also captured
in the mediation effects found in our study. The Unified
Theory of Acceptance and Use of Technology (UTAUT) (44)
implied that perceived usefulness and ease of use mediated
the relationship between enabling conditions and actual use.
Our results apply this theory to telemedicine by demonstrat-
ing that the infrastructure and regulation effects on the adop-
tion process are mediated by clinician acceptance (45).

The differences between regions can be scientifically ex-
plained by the differences in the investment of digital in-
frastructure, the modernization of healthcare systems, and
the sociopolitical priorities (46). The comparatively high
adoption score of Azerbaijan can be explained by its recent
investment in broadband development and e-health initia-
tives, which also provided a positive setting to implement
telemedicine (47). By contrast, the lower scores of Uzbek-
istan may be attributed to poorer ICT (Information and Com-
munication Technology) adoption and slower adjustment of
policies.

The high impact of clinician acceptance is explicable based
on the principles of behavioral science (48). Usage can be in-
hibited, even with sophisticated tools, due to skepticism re-
garding the reliability of the diagnostic, the workload incre-
ment, or liability reasons (49). Thus, the infrastructure in-
directly facilitates adoption by ensuring that the conditions
under which clinicians gain trust in the digital care are im-
proved. The relevance of regulatory maturity is associated
with legal and ethical aspects (50). Clinicians may not be
willing to participate in teleconsultations in areas where the
data protection, licensure, and reimbursement policies are
unclear, as they are afraid of being sued. This was especially
clear in the context of the COVID-19 pandemic, when na-
tions that had proactive policies (e.g., Germany, South Ko-
rea) scaled telemedicine faster than countries with ambigu-
ous programs (51).

The results have a number of recommendations in terms of
healthcare policy and practice. On the one hand, any in-
vestments in digital infrastructure should not be overlooked
since the lack of proper connectivity still hinders adoption
in most CIS countries (52). Second, clinician training and
digital confidence capacity-building programs are necessary.
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The mediation findings indicate that the absence of clin-
ician endorsement can be counterproductive to structural
improvements, leading to meaningful adoption (53).

Third, coherent regulatory environments within CIS na-
tions would encourage international telemedicine within the
countries. The commonality of the cultural and linguistic set-
ting of the region means that policy convergence may lead
to converging platforms and common practices (54). Fourth,
patient literacy interventions, such as digital education cam-
paigns, may also be more effective in increasing adoption,
especially in rural settings. In the world context, the find-
ings indicate that Azerbaijan and CIS countries are devel-
oping but remain behind high-income countries. Longitu-
dinal changes should be followed in future research as in-
frastructure and policy reforms are done (55). Moreover,
comparative research with other regional blocs like the Eu-
ropean Union or ASEAN may offer insights into successful
telemedicine integration strategies on a larger scale (56, 57).
The study is a contribution to the body of new evidence on
the determinants of digital health transformation in tran-
sitional economies by combining strong statistical analysis
with qualitative understanding. To policy makers, the find-
ings highlight that they should make specific investments in
broadband systems, legal frameworks that are aligned, and
capacity building initiatives of both the clinicians and the pa-
tients. Further study needs to be based on longitudinal and
intervention-based methods to determine how telemedicine
ecosystems change in response to reforms and technological
advancements, such as artificial intelligence, in the future.

4.1. Limitations and Future Research

There are a few weaknesses that should be taken into consid-
eration when interpreting the findings of this study. To be-
gin with, the study used a cross-sectional research design,
which limits the possibility of establishing and cause-and-
effect relationship among the determinants and uptake of
telemedicine. Although mediation and multilevel models
provided a deeper analysis, longitudinal/ panel data would
enable more robust causal assertions and more effectively re-
flect the dynamic nature of the development of digital health
transformation.

Second, the research depended mainly on self-reported
scales that can be affected by recall bias or the social desir-
ability bias. Even though validated tools and psychometric
tests have been used to enhance measurement reliability, fu-
ture studies may include objective-use data of telemedicine
platforms or administrative resources to balance perceptions
with behavioral data.

Third, despite being a strong and stratified sample, repre-
senting healthcare professionals, patients, IT specialists, and
policymakers, the sample was limited to four countries of
the CIS region and might not encompass all the diversity
of the rest of the post-Soviet or low-middle income coun-
tries (LMIC) contexts. It would be better to broaden the fo-
cus to CIS countries and make regional comparisons with
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other blocks (e.g., European Union, ASEAN, African Union)
to increase the external validity and to add more information
on cross-national learning. Fourth, although this study was
novel in its application of synthetic data modeling to rein-
force statistical representativeness, these data might not re-
flect the entire heterogeneity of real-world healthcare sys-
tems. The findings should be proven and expanded by in-
corporating large-scale field surveys with big data analytics
(e.g., electronic health records, digital trace data) into future
research.

Lastly, the research failed to address long-term sustainabil-
ity and patient outcomes of the adoption of telemedicine.
Longitudinal cohort research, intervention studies, or pol-
icy experiments should be used in future research to as-
sess the hypothesis that infrastructure investments, regula-
tory redesigns, and clinician education translate into sus-
tained adoption, better clinical results, and digital health eq-
uity. A systematic study should also be conducted on the in-
tegration of artificial intelligence and advanced analytics into
telemedicine, especially in resource-constrained settings.
Irrespective of these shortcomings, the current research is
one of the first multi-nationally, empirically grounded stud-
ies on the adoption of telemedicine in the CIS countries. The
research provides an explicit identification of the method-
ological limitations as well as suggestions to continue the
work in the future, which is why it could be considered as
a construct upon which further studies could be built to de-
velop theory, shape the policy, and facilitate sustainable dig-
italization of healthcare in transitional economies.

5. Conclusions

The findings indicate that, although infrastructure prepared-
ness and regulatory maturity are significant, adoption is ulti-
mately dependent on clinician acceptance that mediates the
impact of structural factors. Digital literacy by the patient
is also a factor that improves uptake, although in the back-
ground.
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MODEL FOR TELEMEDICINE ADOPTION IN CIS REGION
(FIGURE 1)
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Exploratory component and principal component analysis (PCA) recovered four principle components (PCs) that had eigenvalues
above 1 and a cumulative variance of 90.5%. PC1: Infrastructure readiness; PC2: Regulatory environment; PC3: Clinician acceptance; and PC4:

Patient literacy.
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g ERH Demographic characteristics of respondents (n = 600)

Variable Value Variable Value
Age (years) Profession

Mean + SD 37.8+9.2 Physician 207 (34.5)
Region Nurse 188 (31.3)

Azerbaijan 150 (25.0) Administrator 105 (17.5)
Russia 100 (16.7) IT Specialist 100 (16.7)
Kazakhstan 80 (13.3) Professional Experience (years)

Uzbekistan 70 (11.7) Mean + SD 11.6+7.1
Ukraine 100 (16.7)

Other CIS 100 (16.7)

Data are presented as mean * standard deviation (SD) or frequency (%). IT: information technology.
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Section A: demographic and professional information

Al. Country of Primary Practice /Residence: A2, Your Primary Role /Stakeholder Group:
¢ Azerbaijan ¢ Physician/Specialist
# Russia ¢ Nurse
¢ Ukraine ¢ Healthcare Administrator/Manager
¢ Kazakhstan ¢ [T Specialist (Healthcare IT/Informatics)
» Uzbekistan » Health Policy Maker/Government Official
¢ Other CIS Country (Please specify: ] » Patient/Service User
# Non-CI5 Country (For benchmarking] Other [Please specify: 1]
A3.Years of Experience in your field: A4. Type of Healthcare Facility/Organization you
¢ Less than 1 year are primarily associated with:
» 1-5 years » Public Hospital
¢ 5-10 years # Private Hospital /Clinic
® 11-15 years # Primary Care Center
» More than 15 years » Academic/Research Institution
¢ Government Ministry /Agency
¢ [T/Technology Company
¢ Other (Please specify: )
AS5. Location of your primary practice:
¢ Urban/Capital City
» Other City
# Rural area

Section B: telemedicine adoption and usage

This section asks about personal or observed use of telemedicine. Telemedicine refers to the use of
information and communication technologies (e.g. video calls, secure messaging, remote monitoring) to
provide clinical healthcare at a distance. Please indicate level of agreement with the following statements
on a scale of 1 [Strongly Disagree) to 5 [Strongly Agree].

Strongly Disagres | Neutral Agree | Strongly
Statement Disagree (1) | (2) (3) (4) | Agree(s)
Bl [ [or my organization) have used telemedicine tools
(e.g. video consultation, remaote diagnostics) in the past 1 2 3 4 5
12 months.

B2, Telemedicine is integrated into the standard workflow

of my department/organization. 1 2 3 = 5
B3, [ belisve telemedicine is an effective way to deliver

. - 1 2 3 4 B
certain healtheare services.
E4. The uze of telemedicine has increaszed in my setting 1 2 3 " c
since the COVID-19 pandamic,
ES. [ am confident in my ability to use telemedicine

1 2 3 4 B

platforms.

Section C: infrastructure readiness

This section assesses the availability and quality of technical infrastructure needed for telemedicine.
Please indicate vour level of agreement on a scale of 1 [Strongly Disagree) to 5 [Strongly Agree].
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Strongly Disagree Neutral Agree Strongly

Statement Disagree (1) | (2) (3) (4) | Agree(s)
C1. In my region, high-speed internet (broadband] is 1 a 3 " c
reliably available in healthcars facilities.
C2. My workplace has adequate hardware (computers, 1 a 3 " c
tablets, diagnostic peripherals) for telemedicine.
C3. The telemedicine software/platforms available to 1 a 3 " c
us are user-friendly and stable.
C4. Our telemedicine systems are well-integrated with 1 a 3 " c
the main hospital/patient record system.
C5. There is sufficient technical support staff to 1 a 3 " c
maintain telemedicine infrastructure,
Cé&. The difference in internet quality between urban

; . : 1 2 3 4 B
and rural areas is a major barrier.

Section D: regulatory maturity

This section concerns the legal, pelicy. and reimbursement environment for telemedicine. Pleasze indicate
vour level of agreement on a scale of 1 [Strongly Disagree] to 5 [Strongly Asree].

Strongly Disagree Neutral Apree Strongly

Statement Disagree (1) | (2) (3) (4) | Agree(s)
D1, National laws and regulations clearly define how 1 2 3 4 5
telemedicine can be practiced,
D2, There are clear guidelines for patient privacy and 1 2 3 4 5
data security in telemedicine.
D3. Telemedicine consultations are eligible for 1 2 3 4 5
reimbursement from state/insurance funds.
D4, The process for cross-border telemedicine (2.5, 1 2 3 4 5
with other CIS countries) is clear.
D5. | am aware of my medico-legal responsibilities

- - 1 2 3 4 B
when conducting telemedicine.

Section E: clinician acceptance and readiness

This section asks about the attitudes, training, and perceived challenges among healthcare providers,
Please indicate your level of agreement on a scale of 1 [Strongly Disagree) to 5 (Strongly Agree].

Strongly Disagree Neutral Agree Strongly

Statement Disagree (1) | (2) (3) (4) | Agree(s)
El. Most clinicians in my circle see the value of 1 2 3 " c
telemedirine for patient care.
EZ 1 have received adequate training on how to use 1 2 3 " c
telemedicine platforms effectivelv.
E3. | trust the diagnostic accuracy of telemedicine 1 2 3 " c
consultations for appropriate cases,
E4. Using telemedicine increases my workload 1 2 3 " c
without adeguate compensation or time allocation.
ES. Institutional leadership actively encourages the

L. 1 2 3 4 B
use of telemedicine.
E&. | am concerned about the erosion of the patient- 1 2 3 " c
clinician relationship in a virtual setting,

Section F: patient digital literacy and access

This section focuses on the patient-side factors influencing telemedicine use. Please indicate level of
agreement on a scale of 1 [Strongly Disagree] to 5 [Strongly Asree).
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Strongly Disagree Neutral Agree Strongly
Statement Disagree (1) | (2) (3) (4) Agree (5)
F1. Most of my patients have access to a smartphone 1 2 3 4 g
or computer with internet.
F2. Patients have the necessary digital skills to 1 2 3 4 5
connect to and use telemedicine platforms.
F3. Patients generally trust the security and privacy of 1 2 3 4 g
telemedicine services.
F4. There is a significant gap in telemedicine access 1 2 3 4 g
between younger/urban and older/rural patients.
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