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ABSTRACT

BACKGROUND: A unified system for assessing the results and real contributions of telemedicine consultations to improving
medical care quality in the healthcare system of the Russian Federation has not yet been developed.

AIM: To develop a system of indicators for differentiated assessment of the needs for telemedicine consultations in the
provision of medical care.

MATERIALS AND METHODS: In the first stage, reports on the results of on-site activities of national medical research centers
in regions of the Russian Federation and their annual public reports (2020-2022) were analyzed to identify indicators that
determine the need for telemedicine consultations. The identified indicators were clarified and validated in an open interview
with the representatives of the national medical research centers. In the second stage, the value of each indicator was
determined based on the expert survey: 18 experts assessed each indicator on a scale of 1-5. Then, the weight coefficient of
each indicator was calculated for their subsequent use in planning the coverage of telemedicine consultations.

RESULTS: Three groups of indicators that determined the need for telemedicine consultations for different medical care profiles
were as follows: (1) indicators that affect the planned volumes of telemedicine consultations, (2) indicators that characterize
the efficiency and effectiveness of telemedicine consultations, and (3) indicators that characterize the validity of requests for
telemedicine consultations. Group 1included indicators of lethality, disability, hospital mortality, frequency of emergency/urgent
consultations, and frequency of consultations of patients requiring intensive care. Group 2 included indicators for assessing
the effectiveness and efficiency of telemedicine consultations, both subjective (result satisfaction) and objective (number
of positive and negative treatment and hospitalization outcomes for cases that received where telemedicine consultations).
Group 3 included indicators that characterize the validity of requests for telemedicine consultations: thoroughness of a patient’s
examination before a telemedicine consultation and accuracy of the diagnosis. The weight coefficients of group 1 indicators
ranged from 0.05 to 1.1 and varied for different profiles.

CONCLUSION: A system of indicators was proposed for the differentiated assessment of the needs for telemedicine
consultations when providing medical care.

Keywords: need for telemedicine consultations; effectiveness; national medical research centers; profile of medical care;
indicator; weight coefficient.
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AHHOTALIMA

06ocHoBaHMe. Ha faHHbIA MOMEHT He cyLLecTBYeT pa3paboTaHHOM eAVHON CUCTEMBI OLIEHKW Pe3ysbTaToB U peanbHoro BKa-
A TeNeMeaNLIMHCKUX KOHCYMbTaLMi B MOBLILLEHWE KaYeCTBa OKa3aHUs MeJMLMHCKON NOMOLLM B CUCTEME 3[paBOOXPaHeEHUs
Poccuiickon Qepepaumm.

Lienb — paspaboTka cucTeMbl Nokasateneit ansa auddepeHUMpoBaHHON OLEHKM NOTPeBHOCTU B NpOBELEHUN TeNeMe ULIMH-
CKWX KOHCYNbTaLUWiA NPY 0Ka3aHUM MeAMLIMHCKOW NOMOLUM PasfiyHbIX Mpodunen.

Marepuans! u MeToapbl. MiccnepoBanve npoxoauno B ABa atana. Ha nepeoM 3tane 6biiv NnpoaHanu3upoBaHbl 0TYETHI MO pe-
3y/nbTaTaM BbIE3[HbIX MEPOMPUATUIA HALMOHAMbHBIX MEMLIMHCKUX WCCNeAoBaTebCKUX LIHTpOB B cybbekTbl Poccuitckon
®enepaunm 1 rofosble NybnMyHble OTYETHI 00 MX AesTenbHocTh 3a 2020-2022 rr. Ha NpeaMeT BbISBIEHUS NOKa3aTeneil,
ONpeAeNALLMX NOTPEBHOCTb B TeNeMeAMULMHCKUX KOHCYNbTaumsaX. BbisBieHHbIe NOKas3aTeNn YTOYHSAM W BaUAMPOBaHU
B OTKPbITOM WMHTEPBBLIO C MPEACTaBUTENAMU HALMOHANbHBIX MEAMLMHCKUX WUCCefoBaTenbCKuX LEeHTpoB. [lo pe3ynbratam
nepsoro 3Tana bbin copMupoBaH NepeyeHb NoKasaTenen AnA onpeAeneHns NoTpebHOCTU B TeneMeANLMHCKUX KOHCYIIb-
TaUMsaX Mo pasfMyHbIM NPodMIsM MeaMUMHCKON noMolum. Ha BTopoM 3Tane 18 3KcnepToB NMpoXoawiu onpoc, B KOTOPOM
OLieHMBaNach 3Ha4YMMOCTb KaXaoro nokasatens B 6annax ot 1 o 5 u paccunTbiBanMch BecoBble KOIQPUUMEHTBI KAXKLOMO
MnoKasaTens 1S UX NocieaytoLLero UCNosb30BaHUs NpY NaHMPOBaHUM 0OBbEMOB TENEMEMULIMHCKUX KOHCYNbTaLWA.
Pesynbtathl. BbifeneHo Tpu rpynnbl nokasatened, OMpeAensiowyx NoTpebHOCTb B TeNeMeAMLMHCKUX KOHCYNbTaLmsx
ANS pasinyHbIX Npoduneit MeAULMHCKOW moMolum: 1) MoKasaTenu, BAUSIOWME Ha MNaHoBble 00bEMBI TeNeMeAULIMHCKUX
KOHCYNbTaLMIA; 2) NOKa3aTesu, XapaKTepusyloLLye pesyibTaTUBHOCTb M 3G MEKTUBHOCTb NMPOBEAEHNS TeleMeANLMHCKUX KOH-
CynbTaumi; 3) nokasaTeNu, xapakTepusylolme 060CHOBAHHOCTb 3aNpoCOB Ha TefneMeauuMHCKWe KoHcynbTaumu. K nepson
rpynne OTHOCATCA MOKa3aTeny, OTPaXaloLLMe COCTOSIHUE 3[,0pPOBbA MALMEHTOB U HEKOTOPble 0COBEHHOCTU OKa3aHUs Meau-
LIMHCKOM NOMOLLM 3TOro Npodmns (CMepTHOCTb, MHBANMAHOCTb, DObHUYHAS NIETANbHOCTb, HYACTOTa IKCTPEHHBIX/HEOTIOMKHBIX
KOHCYNbTaLMIA M KOHCYNbTaLMii peaHMMaLMOHHbIX MauymeHToB). Bropas rpynna BKoYaeT nokasatenu cybbeKTUBHOW U 06b-
€KTMBHOM OLLEHKWU Pe3ysbTaTMBHOCTU W 3PEKTUBHOCTU NPOBEAEHUA TENEMEOMLMHCKUX KOHCY/bTaUMiA, rae CybbeKTUBHaS
OLieHKa BKJII0YaeT YA0BNETBOPEHHOCTb pe3ybTataMu TMK, a 06beKTUBHAA — YKUCIIO NONOKMTESBHBIX M OTPULIATENbHBIX UC-
X0A10B 3a00/1€BaHUA W UCXOL,0B FOCMMTANM3aLMi, NO KOTOPLIM bbini NpoBefeHb TENeMeAMUUMHCKME KoHCynbTauuu. K TpeTbent
rpynne OTHeCEHbI NOKa3aTeN, XapaKTepu3yloLLme 000CHOBAHHOCTb 3aNpOCOB Ha TeNeMeNULMHCKWE KOHCYNbTaLMU: NOJHOTA
obcnefioBaHMA NauMeHTa Nepeq, KOHCYNbTaUuMel, KOPPEKTHOCTb YCTaHOBNIEHHOMO IUAarHo3a, 3KCnepTHas OLeHKa BO3MOXHO-
CTU NPUHATUS CaMOCTOSATENIBHOMO PELLEHWS HA YPOBHE PervoHa MM MeAMLMHCKOW opraHm3auuv. BecoBble Ko3hduLMEHTI
3HaUMMOCTM MOKa3aTesiel nepBoii rpynnbl Bapbuposau ot 0,05 fo 1,61 1 otanyanmuch 4nis pasHbix npodunei.
3akuiouenue. [lpefioxeHa cucteMa nokasateneit ansa auddepeHUMpoBaHHON OLEHKW MoTpebHOCTM B MpOBEAeHUM Tene-
MeJMLIMHCKUX KOHCYTbTaLWN NPY OKa3aHM MeAULMHCKOW NMOMOLLYM pasnuyHbIX Npoduneil.

KnioueBble cnosa: I'IOTpEﬁHOCTb B TeJleMeJULUMHCKUX KOHCYNbTaunAx; 3d)d)€KTVIBHOCTb; HalMOHaNIbHble MeAUUUHCKue
uccnenoBatesibCKue LEeHTPbI; I'Ip0¢)VIJ'Ib MeULMHCKOW MOMOLLM; NOKa3aTeslb; BeCOBOI KO3¢¢)MLI,VIEHT 3Ha4NMOCTH.
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BACKGROUND

Telemedicine is a highly effective and innovative
healthcare service in different treatment areas [1]. Its
widespread use reduces the time patients spend in
healthcare organizations, increases the availability of
healthcare—especially in underpopulated countries—hy
increasing the coverage of diagnostic tests and outpatient
follow-up, and increases patient satisfaction with the
overall quality of healthcare [2].

Telemedicine has been shown to increase the accessibility
and clinical effectiveness of care and improve patient
satisfaction across treatment areas [3, 4]. Additionally,
evidence suggests that it helped contain the spread of
COVID-19 during the pandemic [5]. Telemedicine has also
proven effective in remotely monitoring the health status of
patients with various diseases [6-9].

In the Russian Federation, a significant proportion
of telemedicine consultations (TMCs) are performed by
National Medical Research Centers (NMRCs). One of the
primary objectives of the Federal Project “Development of
the NMRC Network and Implementation of Innovative Medical
Technologies” is the implementation of TMCs for regional,
republican, territorial, and district healthcare organizations
across the constituent entities of the Russian Federation.
Positive experiences with TMCs have been described in some
treatment areas:

+ General Practice [10],

+ Psychiatry and Psychiatry/Narcology [11-13],

« Ophthalmology [14],

+ Oncology [15],

« Surgery (Transplantology) [16],

+ Anesthesiology and Intensive Care in Pregnancy [17],

+ Obstetrics/Gynecology and Neonatology [18].

Positive experiences of using TMCs are confirmed by
“anchor” healthcare organizations of the constituent entities
of the Russian Federation [19]. However, there is still no
unified system for assessing the results and real contribution
of TMCs toward improving the quality of care in the Russian
healthcare system. Additionally, no factors have been
identified to enhance the efficient use of financial resources
allocated to the implementation of TMCs.

STUDY AIM

The aim of this study was to develop a system of
parameters to differentiate the need for TMC in different
treatment areas.

MATERIALS AND METHODS

The study included two phases:

1. Creating a list of parameters that determine the need
for TMC in the delivery of healthcare services in various
treatment areas,

Vol.5 (2) 2024
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2. Conducting a quantitative assessment of the
significance of each parameter using a weighting coefficient.

The list of parameters was based on studying the
established practice of TMC and its evaluation, including the
following:

« Analysis of analytical reports on NMRC field events in
the constituent entities of the Russian Federation and
annual public reports on the activities of NMRCs for
2020-2022 in order to identify parameters influencing
the need for TMC,

« Open interviews with representatives of the NMRCs to
clarify and validate the identified parameters.

The expert survey was used to assess the quantitative
significance of each parameter. Based on the results of the
expert survey, weighting coefficients were calculated to
assess the significance of parameters that determine the
need for TMC in different treatment areas.

A structured form was developed to analyze the NMRC
reports, including the following:

+ Parameters used by the NMRC to determine the need

for TMC,

« Specific and general suggestions for improving the
effectiveness and efficiency of TMC,

+ Parameters that determine the technical feasibility of
TMC implementation in the constituent entities of the
Russian Federation,

+ Results of the assessment of the implementation of the
recommendations made by the NMRC professionals
during the TMC (if any).

Similar parameters determining the need for TMC were
grouped for subsequent validation through open interviews
with NMRC experts.

To clarify and validate the key parameters determining the
need for TMC, face-to-face open interviews were conducted
with 14 experts from five NMRCs. The experts were asked
to determine the relevance of the parameters selected in the
field report analysis phase, determine the scope of TMC for
each treatment area, and formulate additional conditions that
should be considered in determining the need for TMC for
different treatment areas.

Based on the results of the first phase, a list of potential
parameters was created to determine the need for TMC in
different treatment areas.

In the second phase, experts assessed the significance
of the listed parameters using a standardized form. To
participate in the interview, experts had to meet the following
criteria:

« At least 1year of experience participating in the Federal
Project “Development of the NMRC Network and
Implementation of Innovative Medical Technologies,”

+ At least 5 years of experience in management and
methodology development at the level of constituent
entities of the Russian Federation,

» Experience in planning and implementing TMC,
calculating the cost of implementing TMC, and/or
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analyzing the effectiveness of implementing TMC at
various levels,

« A self-assessed expertise level of 0.5 points' [20].

In total, 18 experts participated in the survey: heads of
structural departments responsible either for management
and methodology development in the constituent entities of
the Russian Federation or for TMCs, as well as specialists
of NMRCs and the Federal State Budgetary Institution “The
Center of Expertise and Quality Control of Medical Care” of
the Ministry of Health of the Russian Federation. The mean
coefficient of expertise was 0.58.

Each expert was asked to rate the significance of
considering each parameter on a scale of 1to 5, with 1 being
the least significant and 5 being the most significant. It was
suggested that the significance of the parameters influencing
the planned scope of TMC be evaluated separately for each
treatment area. To assess the significance of parameters
of effectiveness and efficacy of the TMC implementation
and the validity of corresponding requests, it was decided
not to use reference to specific treatment areas since, in
an open interview, the majority of experts agreed that the
significance of these parameters does not vary depending on
the treatment area.

For each parameter, an average score (based on all
expert responses) was calculated in points. Subsequently,
the concordance of expert opinions was assessed using
Kendall's W [21], which is a statistic ranging from 0 to 1 that
characterizes the concordance of expert opinions (ranks) for
a set of criteria. The degree of expert opinion concordance
was considered unsatisfactory at W < 0.3, intermediate at
0.3 <W<0.7, and high at W > 0.7. To ensure the significance
of the differences in the identified parameter correlation, the
coefficient of concordance was evaluated using the Friedman
test. Statistical analysis was conducted using Statistica 10
(StatSoft, Tulsa, OK, USA).

The final weighting coefficients for all parameter profiles
were calculated by multiplying the mean assessment
value by Kendall's coefficient of concordance. Weighting
coefficients for parameters influencing the planned scope of
TMC were calculated for each profile separately. This was
done for parameters of TMC effectiveness and efficacy and
the validity of corresponding requests without reference to
specific treatment areas.

RESULTS

A review of the NMRC reports and open interviews with
NMRC experts identified three groups of parameters that
determine the necessity of TMC for a range of treatment
areas:

Vol.5 (2) 2024
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1. Parameters influencing the planned scope of TMC,

2. Parameters characterizing the effectiveness and
efficacy of TMC implementation,

3. Parameters characterizing the validity of requests for TMC.

Parameters Influencing the Planned Scope
of Telemedicine Consultations

The planned scope of TMC is defined by specific
parameters that reflect the health status of patients who
are receiving healthcare services in the specific treatment
area, as well as certain characteristics of such services. The
parameters are divided into five subgroups:

1. Mortality rates from diseases covered by the treatment
area,

2. Disability rates,

3. In-hospital mortality rates,

4. Rates of emergency/urgent consultations (among all
TMCs),

5. Rates of intensive care consultations (among all TMCs).

Table 1 shows the most used parameters in the various
subgroups.

Parameters Characterizing the Effectiveness
and Efficacy of Telemedicine Consultations

The effectiveness and efficacy of the TMC are evaluated
using subjective and objective parameters.

Subjective parameters include the satisfaction level of
healthcare professionals in the constituent entities of the
Russian Federation with the TMC outcomes, which can be
assessed through surveys using a structured feedback form.
At some NMRCs, experts are already using forms that ask
guestions, such as:

« Are you satisfied with the outcomes of the consultation?

+ Does the outcome of the consultation meet the goals?

« Are you satisfied with the conclusion based on TMC results?

« Were the recommendations made during the

consultation followed?

+ Was the diagnosis clarified/changed as a result of the

consultation?

+ Was the treatment plan changed as a result of the

consultation?

+ Did you have any difficulties creating a TMC request?

+ Please rate whether the expectation of the request

matches the priority of the consultation (scheduled,
urgent, emergency).

+ Please rate your level of satisfaction with the work of

the TMC NMRC Group.

« Based on the TMC results, the patient was referred to

a federal healthcare organization for treatment/further
examination (“yes” or “no”).

! Each expert was asked to evaluate their level of expertise in three domains: k1 for the level of theoretical knowledge of a subject matter, k2 for the
level of practical knowledge (experience) of a subject matter, and k3 for the level of ability to predict future development of a subject matter. Each of
the three domains was rated by an expert using the following scale: 1 point for the high level, 0.5 points for the intermediate level, 0 points for the
low level. The coefficient of expertise (k) was calculated by averaging k1, k2, and k3.
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Table 1. Parameters influencing the planned scope of telemedicine consultations (most frequently used by National Medical Research

Centers)

Subgroup

Parameters

Mortality rates from diseases covered by the treatment
area

Mortality rates per 100,000 for individual diseases or groups of diseases

by treatment area

Overall mortality rate 100,000 for all diseases by treatment area

Disability rates per 10,000 for individual diseases or groups of diseases

Disability rates

by treatment area

Overall mortality rate 10,000 for all diseases by treatment area

In-hospital mortality rates

In-hospital mortality in different surgeries by treatment area

Rates of emergency/urgent consultations (among all
TMCs)

Percentage of patients with various acute disease complications

by treatment area

Rates of intensive care consultations (among all TMCs)

Rates of major emergency and urgent conditions (ICD-10)
Prescription rate for a range of healthcare services (dialysis, ECMO, etc.)

Note. ECMO, extracorporeal membrane oxygenation; ICD-10, International Classification of Diseases, 10th revision; TMC, telemedicine consultations

Each question is suggested to be answered in points,
usually ranging from 1 to 5, with the overall score being the
final result.

To objectively assess the effectiveness and efficacy
of TMCs conducted by a constituent entity of the Russian
Federation, experts most often consider it necessary to
evaluate outcomes of diseases and hospitalizations for which
the TMC was performed. Based on open interviews with TMC
department heads, two parameters were recommended for
an objective assessment:

1. The percentage (or absolute number) of positive TMC
outcomes: recovery/improvement/remission + discharged/
referred to another healthcare organization, federal
healthcare organization, or NMRC,

2. The percentage (or absolute number) of negative TMC
outcomes: deterioration/progression/complications/death +
discharged/referred to another healthcare facility, federal
healthcare facility, or NMRC.

Parameters Characterizing the Validity
of Requests for Telemedicine Consultations

According to NMRC field reports and interviews with
NMRC specialists, the validity of TMC referral by healthcare
organizations of constituent entities of the Russian Federation
is influenced by the following:

» Scope of examination prior to the consultation,

+ The accuracy of the diagnosis,

« Expert assessment of the possibility for independent
decision-making at the level of region or healthcare
organization.

A complete examination of the patient before the
consultation indicates that all necessary tests, including
laboratory tests and imaging modalities, are conducted in
accordance with clinical guidelines.

Accuracy of the established diagnosis means that the
patient’'s diagnosis is fully consistent with the clinical
picture of the disease and that the wording and coding of

https.//doi.org/10.17816/DD622846

the diagnosis are consistent with the current International
Classification of Diseases and other generally accepted
classifications.

Experts evaluate the possibility of making independent
decisions at the regional or healthcare organization level,
considering the availability of human and material resources
for accurate diagnosis, the ability to perform appropriate
examinations and tests, prescribe the necessary treatment,
and the need for timely referral of a patient to another
healthcare organization, without conducting TMC with the
NMRC.

To determine the need for TMC, most experts have
suggested evaluating the share of justified TMC requests
from the total number of requests from a constituent entity
of the Russian Federation.

Assessment of Parameter Significance
and Calculation of the Weighting Coefficients

Table 2 shows the weighting coefficients based on expert
assessment for Group 1 (separately for different treatment
areas).

In Group 1, the significance of each parameter varied by
treatment area. For example, in Obstetrics/Gynecology, the
percentage of intensive care patients was the most significant
(coefficient of 0.92), and the disability rate was the least
significant (0.66). In Cardiology, the in-hospital mortality rate
was the most significant parameter (0.66), with the disability
rate being the least significant parameter (0.49). In Oncology,
the mortality rate was the most significant parameter (0.57),
whereas the disability rates and the percentage of emergency/
urgent TMCs were the least significant parameters (0.45).
In Medical Rehabilitation, the percentage of intensive care
patients and the disability rates were the most significant
parameters (0.14 and 0.13, respectively), and the mortality
rate was the least significant parameter (0.10). However,
all parameters had lower coefficients compared to other
treatment areas (except for Coloproctology and Geriatrics).



https://doi.org/10.17816/DD622846

Digital Diagnostics

Vol.5 (2) 2024

ORIGINAL STUDY ARTICLES

184

SUOIE)NSU0D BUIDIPALI3) ‘JNL ‘BION

10 710 10 Lo G0 66050 85%0°0 ABojouraopu3
610 910 8L0 G0 Gl0 058€°0 8/50°0 A1abung jeroejoyixe
£e0 620 £e0 920 €0 61610 9€80°0 (uonejue)dsuel] anssi| Jo/pue uebig) Aiabing
£L0 £9°0 Lo £5°0 %90 00100 7981°0 f1abing
770 €0 57’0 9€'0 170 12400 9LE1°0 ABojorsiyiyd
LE0 (20 620 £20 920 6€GL°0 82600 ABojoun
o L£0 770 LE0 GE0 86800 8LLLD saipadoyuig pue ABojojewnel|
610 GL0 610 G0 910 908€°0 28500 dJl)eI |eJauag
0€0 20 820 124\ 144\ L1810 £L60°0 Ansnuag
w0l £60 50'L G0 560 61000 £9€2°0 Asabing senasenoipie)
500 50°0 90°0 50°0 50°0 25890 91€0°0 Juswieal] 1osay YieaH
170 070 170 LE0 910 9€SY°0 60500 ABojouounng
0 120 610 610 8L0 VZAZAL 0900 ABojoaseN/Anelydhsd pue Aneiydhsd
79°0 550 990 70 650 9020°0 11910 soljeIpag
920 0Z0 720 720 020 6581°0 65800 ABojoweyydo
0£°0 20 820 220 220 GGELD £L60°0 ABojobukieouyioig
8v'0 570 670 570 (50 99%0°0 ZELo ABojooug
950 150 (50 570 250 91500 LOEL'D ABojojeuoan
G60 680 60 LL0 £60 2£00°0 102Z°0 fiabinsoinan
910 710 910 Lo Gl0 L1950 GZ70°0 ABojounaN
710 110 110 €10 0L0 LYo [750°0 uonen)iqeyay 1edlpajy
L0°0 900 900 500 90°0 GGE8'0 1020°0 £Boj01204doj0)
290 250 99°0 670 650 6520°0 L%G10 ABojoipse
£zl 90°1 LE'L 8.0 01 10000 907€°0 S9seas|( SnoNoayu|
69°0 19°0 90 090 G0 17100 vELL0 (uatpyiy) saipadoypg pue Abojojewnel)
90 £9°0 69°0 850 9.0 0€L0°0 1910 (ualpyy) ABojorewsay pue ABojoaug
90°0 50°0 90°0 50°0 90°0 £98£°0 0720°0 soujelag
€70 9€0 770 €0 £7°0 £180°0 1GLL0 fBojoreway
671 744! €5l 1670 6€'1 1000°0 987€°0 (uaJpjiyD) a1e) anisuayu| pue ABojoisayisauy
65°1 L7l 19°1 560 7'l 00000 €2LE0 (SWnpy) aJe) anisuaju| pue ABojoisaysauy
9¢°1 0z'l 9¢°l 180 8z’ 10000 88LED (foueubiaig) aie) anisuaju| pue Abojoisayisauy
760 LL0 (80 990 710 9€000 LL1Z°0 ABojodauhg/sauaisqQ
sjuaned aled sgL Aouabiawsa jo | ajes Ayenow ajel ajel
anIsuajul jo abejuadiad abejuadiag 1endsoy-uj fnigesig Anevop anjea-4 mu”__whwﬁ_ﬂwﬂw 10 eale juawneal

aaueaiyiubis sajawe.ed

10 Juaid1y203 Bunybram

SUONe}NSU0 BuIpawWwa|a) jo adods pauue)d ayy Buruan)jul siajaweded jo aduedtubis ayy Joj sjuaidlyaod Bunybiap *z ajqel

https.//doi.org/10.17816/DD622846



https://doi.org/10.17816/DD622846

185

ORIGINAL STUDY ARTICLES

1.8 ;
1,6 1
1.4 1
1,2 4

‘I {
08 ;
0,6 1
0,4 1
0,2 ;

1,611,59

1,451 1,41

0,95 0,91

Weighting Coefficient

Vol.5 (2) 2024

Digital Diagnostics

1,36 1,36 131
128,

1,23

0,81

- Anesthesiology/Intensive

Care (Adults) Care (Children)

B In-Hospital Mortality Rate
[ Mortality Rate
@ Disability Rate

Anesthesiology/Intensive

Anesthesiology/Intensive Infectious Diseases

Care (Pregnancy)

B Percentage of Intensive Care Patients
@ Percentage of Emergency TMCs

Fig. 1. Four treatment areas with the highest weighting coefficients of the parameters influencing the planned scope of telemedicine

consultations. TMC, telemedicine consultations.

The highest weighting coefficients for all five
subgroups were found in four treatment areas such as
Anesthesiology/Intensive Care (Adults), Anesthesiology/
Intensive Care (Children), Anesthesiology/Intensive Care
(Pregnancy), and Infectious Diseases (Fig. 1). In these
treatment areas, the in-hospital mortality rate and the
percentage of intensive care consultations were the
most significant parameters. Less significant parameters
for Intensive Care included the mortality rate and the
percentage of emergency TMCs, and vice versa for
Infectious Diseases. The disability parameters were the
least significant.

Table 3 shows the weighting coefficients of the
parameter significance for Groups 2 and 3 (not related
to the treatment areas). The percentage of justified
TMC requests from the total number of requests from a
constituent entity of the Russian Federation was the most
significant parameter (0.0743). Subjective quality of TMC
(0.0679), the number of positive TMC outcomes (0.0658),
and the absolute number of negative TMC outcomes
(0.0638) followed.

DISCUSSION

Based on the analysis of established expert TMC
practices, our study generated a list of parameters to
assess the need for TMC in different treatment areas. The
significance of each parameter was evaluated using a
weighting coefficient.

Most of Russian studies included a qualitative assessment
of the effectiveness of TMC. For example, in several treatment
areas, the active use of TMC in constituent entities of the
Russian Federation has the following:

+ Reduced length of hospital stays by optimizing drug

therapy (Psychiatry and Psychiatry/Narcology [11-13]),

+ Improved the effectiveness of minimally invasive
surgery through adaptation of surgical techniques
(Ophthalmology [14]),

« Supported criteria for initiation of anticancer drug
therapy (Oncology [15]),

» Reduced postoperative morbidity and in-hospital
mortality rates in some healthcare organizations
(Anesthesiology/Intensive Care (Pregnancy) [17],
Obstetrics/Gynecology and Neonatology [18]).

Table 3. Weighting coefficients of parameters characterizing the effectiveness and efficacy of telemedicine consultations

Parameter Coefficient P-value Weig_h t_ing
of concordance coefficient
Significance of the subjective quality of telemedicine consultations based on 0.0679
a feedback form obtained from a constituent entity of the Russian Federation '
Significance of percentage (or absolute number) of positive TMC outcomes 0.01852 071453 0.0658
Significance of percentage (or absolute number) of negative TMC outcomes ' ' 0.0638
Significance of percentage of justified TMC requests from the total number 0.0743

of requests from a constituent entity of the Russian Federation

Note. TMC, telemedicine consultations

https.//doi.org/10.17816/DD622846
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Our parameters for determining the need for TMC are
partially consistent with those from other studies. For
example, a systematic review by Khanal S et al. [22] evaluated
46 papers on 36 TMC programs in different countries and
identified some predictors for the most appropriate and
effective telemedicine use. For example, such criteria
included treatment of urgent conditions (if real-time TMC is
possible); this parameter was also highlighted in our study.
However, Khanal S et al. did not quantify the significance of
the identified factors.

In an open interview, we clarified the parameters that
influence the need for TMC. A similar approach was used in a
Norwegian study, which also conducted open interviews with
key stakeholders at the national, regional, and local levels to
identify the main factors determining the use of telemedicine
by health authorities and healthcare organizations [23].
However, according to the study, organizational factors
were critical, including the integration of telemedicine into
daily healthcare services, a single body for telemedicine
management, and training of healthcare professionals in the
proper use of telemedicine.

Both studies emphasized the need for a quantitative
assessment of the parameters and factors that determine
the use of telemedicine and its necessity. The aim of
our study was not only to identify the most significant
parameters and factors that determine the need for TMC in
different treatment areas but also to develop a methodology
for quantitative assessment of parameter significance using
weighting coefficients.

A quantitative assessment of the parameter significance
and differentiated approach to treatment areas are the main
differences between our study and other similar studies,
which, in most cases, only conducted a qualitative assessment
of the factors influencing the use of TMC. Similar studies that
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