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ASSESSING THE EFFECTIVENESS OF
INTRODUCING UNIFIED DIGITAL DATA
EXCHANGE STANDARDS IN THE HEALTHCARE
SYSTEM

Turayeva Nafisa Odiljonovna
Independent Researcher at Tashkent State University of Economics, PhD.
ORCID: 0000-0001-6114-3740

Abstract: This article scientifically substantiated a contour-based methodology for evaluating the effectiveness of imple-
menting unified digital data exchange standards in healthcare. The study structured resource, process, outcome, and
management-effect contours as an interconnected system. International standards, national regulatory documents, and
open statistical sources were used to systematize coverage, quality, and management indicators. The findings showed
that standardized exchange improved data quality, reduced repetitive processes, accelerated decision-making, and
strengthened continuity of healthcare services. The proposed approach provided a methodological basis for feeding mon-
itoring results into investment planning, directing resources more efficiently, and consistently improving digital health
standardization policy through measurable and comparable performance indicators. Linking indicators to automated data
sources also improved assessment regularity and institutional comparability.

Keywords: digital health, data exchange, interoperability, standardization, monitoring, management effect, data quality,
investment planning.

Annotatsiya: Mazkur maqgolada sog'ligni saglash tizimida yagona ragamli ma’lumotlar almashinuvi standartlarini joriy
etish samaradorligini baholashning konturli metodikasi ilmiy jihatdan asoslandi. Tadgiqotda resurs, jarayon, natija va
boshqaruv effekti konturlari o‘zaro bog'liq tizim sifatida shakllantirildi. Xalgaro standartlar, milliy me’yoriy hujjatlar va ochiq
statistik manbalar asosida qamroy, sifat va boshgaruv ko‘rsatkichlari tizimlashtirildi. Natijalar standartlashtiriigan almashi-
nuv ma’lumotlar sifatini oshirgani, takroriy jarayonlarni gisgartirgani, garor gabul gilishni tezlashtirgani va xizmatlar uzluk-
sizligini kuchaytirganini ko‘rsatdi. Taklif etilgan yondashuv monitoring natijalarini investitsion rejalashtirishga gaytarish,
resurslarni samarali yo‘naltirish va standartlashtirish siyosatini izchil takomillashtirish uchun metodik asos yaratdi. Ko‘rsat-
kichlarni avtomatik ma’lumot manbalari bilan bog‘lash baholashning muntazamligi, giyoslanuvchanligi va ishonchliligini
oshirgan, muassasalar kesimida amaliy natijalarni kuzatish imkoniyatini kengaytirgan bo‘yicha aniq tahliliy asos yaratgan.

Kalit so‘zlar: ragamli sog‘ligni saglash, ma’lumotlar almashinuvi, interoperabellik, standartlashtirish, monitoring, boshqga-
ruv effekti, ma’lumotlar sifati, investitsion rejalashtirish.

AHHoTauus: B craTtbe Obina Hay4HO obocHoBaHa KOHTYpHaa MeToaAuKa OLEHKU 3hPEKTMBHOCTN BHELPEHUSA €AMHBIX
CcTaHaapToB LMpOBOro obMeHa gaHHbIMW B CUCTEME 34paBooxpaHeHus. B nccnegosaHmm pecprHbIVI, NPOLECCHBbIN,
pe3y1’|bTaTMBHbIIZ n ynpaBnqueCKMﬁ KOHTYpPbI ObInn cchopmmpoBaHbl Kak B3aMMoOCBsi3aHHasi cuctema. Ha ocHoBe
MeXAyHapoaHbIX CTaHAapTOB, HaUMOHallbHbIX HOPMATUBHbIX OOKYMEHTOB U OTKPbITbIX CTAaTUCTUYECKUX WUCTOYHUKOB
Obinn CUCTEMATMU3NPOBaAHbI NOKa3aTenn oxeaTta, KadyecTtBa U ynpaBrieH4YeCKoro achdpekTa. Pe3yanaTb| nokasarnu, 4To
CTaHOapPTU3NPOBAHHbIN 0OMeH MoBbILLIan Ka4yecTBO AaHHbIX, COKpaLlan nostopsawLwmeca npouecchl, yckopan npuHATue
peLleHnii n yKpennan HenpepbiBHOCTb MeAUUNHCKNX yCIyr. [NpennoxeHHbIN noaxon co3aan MeTOoANYEeCKYy0 OCHOBY ANA
BKINMKOYEHNA pe3ynbTaTtoB MOHUTOPUHIA B MHBECTULUMOHHOE NiiaHMpoBaHue, ahpeKTMBHOrO pacnpeneneHms pecypcoB
M NocrneaoBaTeNbHONO0 COBEPLLUEHCTBOBAHUS MOMUTMKL CTaHAapTu3auuu LMEPOBOro 3apaBooxpaHeHus. Kpome Toro,
CBsI3blBaHME NoKasaTernen ¢ aBToMaTU3MpPoOBaHHbLIMU UCTOMHUKAMWN OaHHbBIX MOBLICUIIO perynapHocTb, CoOnoCTaBUMOCTb
N 0OCTOBEPHOCTb OUEHKHN, a Takke paclmnmpuiio BOSMOXHOCTN MOHUTOPUHIA NpakTU4eCKnxX pe3ynbtatoB B MeAULUNHCKNX
yypexaoeHuax.

KnioueBble crnoBa: LMMPOBOE 34paBOOXpPaHEHME, OOMEH OaHHbIMK, WHTeponepabenbHOCTb, CTaHaapTU3auus,
MOHUTOPVHT, yrpaBrneH4Yecknin 3deKT, KauecTBO AaHHbIX, MHBECTULIMOHHOE NIaHNpoBaHue.

INTRODUCTION

The introduction of data exchange standards constitutes a distinct stage in the digital development of
the healthcare system. The programme for the effective organization of the national digital healthcare system
envisages, alongside the adoption of advanced technologies, the formation of a unified procedure for transmitting
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data between systems [1]. Reforms directed at the effective organization of state governance in the sector set
the task of raising the degree to which information flows serve management decisions [2].

Because the introduction of standards is a cost-intensive process, measuring its effectiveness carries
methodological significance. International comparative statistics record that the diffusion of digital solutions in
healthcare systems is associated with indicators of service performance [3]. A study of the large-scale adoption
of electronic medical record systems showed that the technological readiness of institutions grows rapidly once
institutional incentive measures are put in place [4].

In theoretical terms, an assessment of effectiveness must answer three questions. The first concerns how
rationally resources were spent. The second concerns how processes changed. The third concerns how the
quality of management decisions improved. The sequence of these questions defines the internal logic of the
assessment scheme and distinguishes it from an ordinary technical report.

The aim of the article is to substantiate theoretically a contour-based scheme for assessing the
effectiveness of introducing unified data exchange standards and to establish the composition of its indicators.
The research tasks are: to identify the assessment contours; to define an indicator group for each contour; to
link the indicators to data sources; and to substantiate the procedure for returning assessment results to the
management process.

REVIEW OF LITERATURE ON THE SUBJECT

The scientific literature on the effectiveness of digital healthcare solutions has developed along three
strands: reviews that generalize the benefits of technologies, studies that examine the organizational conditions
of exchange practice, and documents that analyse standardization policy.

Within the first strand, a broad review of the impact of health information technologies established that the
majority of findings are positive and showed that the magnitude of the effect depends on organizational conditions
[5]. A subsequent systematic review confirmed that, under a meaningful-use regime, the positive influence of
technologies on quality and safety indicators is recorded consistently [6]. A study of health information exchange
practice substantiated that the sustainability of exchange networks depends on organizational agreements and
on the financing model [7]. A review of the penetration of digital tools into clinical practice emphasized that the
expansion of data flow renews diagnostic and monitoring processes [8].

The second strand relates to the technical content of the standards. The classical message-based
exchange standard is still widely used for communication between modules inside an institution [9], while
the modern resource-based specification has become the principal instrument for external integrations and
mobile applications [10]. Integration profiles determine the order in which these standards are applied jointly in
concrete scenarios [11].

The third strand covers decisions at the policy level. Regulatory requirements governing access to data serve
to broaden exchange practice and reinforce the right of patients to reach their own records [12]. The minimum
data set defined for the purpose of unifying exchange content serves as a reference point in measuring the
outcome of standards implementation [13]. The classification of digital interventions groups different solutions
by functional purpose and creates a common language for comparing indicators [14]. Reports of international
cooperation platforms make it possible to compare national experience [15].

Among the methodological sources, the software product quality model [16] and the cybersecurity
management framework [17] hold particular importance, since indicators of exchange quality and of protection
form an inseparable part of the assessment scheme. The review shows that the technical aspects of standards
implementation are well covered, whereas an integral scheme for measuring their management effect is rarely
encountered.

RESEARCH METHODOLOGY

The research rested on the systematic analysis of documents, on comparative analysis and on contour
modelling. The assessment scheme was constructed along the sequence resource - process - outcome - effect.
This logic corresponds to international methodical approaches to planning and monitoring digital interventions
[14].

Four criteria were applied in selecting indicators: measurability, availability of a data source, degree of
connection with a management decision, and comparability over time. The quality characteristics were drawn
from the software product quality model [16], while the protection indicators were linked to the functional groups
of the cybersecurity management framework [17].

The data sources were divided into three types: technical logs of information systems, organizational
reports of institutions, and sectoral statistical compilations. Open statistical publications [3] and materials of
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cooperation platforms [15] were drawn upon for international comparison. The periodicity of assessment was
considered in annual and quarterly modes.

Only verifiable open sources were used in the research; no approximate quantitative values were cited.
The theoretical nature of the scheme allows it to be applied in adapted form across different institutions.

ANALYSIS AND RESULTS

The assessment scheme was formed as an integral structure of four contours. The resource contour
covers the financial, technical and human resources expended on the introduction of standards. The process
contour records changes in exchange practice. The outcome contour measures the quality and coverage of
transmitted data. The management-effect contour assesses the improvement in the quality of decisions and
returns the conclusions obtained to the planning process (Figure 1).

RESOURCE CONTOUR
expenditure of financial, technical and human resources

PROCESS CONTOUR
change in exchange practice, coverage of profiles

OUTCOME CONTOUR
quality and coding level of transmitted data

MANAGEMENT-EFFECT CONTOUR
quality of decisions, monitoring and re-planning

Figure 1. Contour-based scheme for assessing the effectiveness of introducing data exchange standards'

The linkage between the contours is not unidirectional. The feedback running from the management-effect
contour to the resource contour allows assessment results to be incorporated into the plans of the following
period. Such a feedback mechanism serves to direct resources towards the areas yielding the highest return
[5].

The composition of indicators was divided into three groups: coverage indicators, quality indicators and
management indicators. The coverage group measures the share of institutions and data flows in which
the standard is applied. The quality group reflects the schema conformity of transmitted records and their
degree of coding [16]. The management group covers outcome measures such as the reduction of duplicated
examinations and the change in decision-making time (Table 1) [6].

Table 1
Groups of indicators for assessing the effectiveness of standards implementation?
Contour Indicator group Content Data source Source
Resource Expenditure and Implementa_tlon costs, Instlltutlonal reports;. [14], [15]
preparedness share of trained staff project documentation
Coverage Share of flows and profiles | Information system
Process indicators covered by the standard logs [9], 110}, [11]

1 Source: compiled by the author on the basis of [5], [6], [7], [14], [16].
2 Source: compiled by the author on the basis of the sources indicated in the table.

https://ist-journal.uz t.me/scupus_IST2100 @
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Degree of schema Integration platform
Outcome Quality indicators | conformity, share of coded 9 P [13], [16]

. reports

fields

Dynam|c§ of duplquted Sectoral statistical
Management Qutcome examinations, decision- S .

Lo . compilations; security [31,[12], [17]

effect measures making time, security loas

incidents 9

Linking indicators to sources raises the reliability of the assessment. Values obtained from technical logs
are collected automatically and remain free of subjective judgement. Organizational reports complete the
resource contour, while sectoral statistical publications create the context for comparing results internationally
[3].

The managerial value of standards implementation manifests itself through three channels. The first is a
reduction in data collection costs: once a single format is adopted, reports are not re-entered. The second is a
rise in the evidential grounding of decisions: complete and coded data become ready input material for analytical
tools [10]. The third is a strengthening of service continuity: the transfer of records between institutions makes
it possible to view the patient’s treatment pathway as a whole [7].

The organizational basis for introducing an assessment system in the national context has taken shape.
The programme for organizing the national digital healthcare system allows monitoring procedures to be
established [1], while the document on improving governance assigns reporting and control functions to clearly
defined units [2]. In international practice, publishing performance indicators alongside regulatory requirements
that stimulate exchange has become a common rule [12]. The regulation on the European Health Data
Space sets uniform requirements for electronic health record systems and places the conformity assessment
procedure upon national competent authorities [18]. Recommendations of international financial institutions
envisage linking the stages of prioritizing, connecting and scaling digital solutions to measurable results [19].

The analysis led to three conclusions. First, measuring effectiveness through coverage indicators alone does
not yield a complete picture; without the quality and management groups the assessment remains superficial.
Second, when indicators are tied to automatically collected sources, the regularity of assessment is secured.
Third, only where a feedback mechanism exists does assessment become an instrument of management [5],

[6].

CONCLUSIONS AND SUGGESTIONS

The research substantiated a contour-based scheme for assessing the effectiveness of introducing data
exchange standards. The resource, process, outcome and management-effect contour jointly cover the entire
chain of the implementation process and connect it with management decisions. The composition of the scheme
corresponds to the global strategic directions for developing digital health.

The three-group composition of indicators makes the assessment fit for practical application. Because the
coverage, quality and outcome measures rest on different data sources, they can be cross-checked against one
another. The technical base of the standards is developed to a degree sufficient for computing the indicators
automatically.

The recommendations are as follows. First, it is expedient to approve a unified list of assessment indicators
at the sectoral level and to publish the methodology for calculating them. Second, introducing a procedure for
collecting indicators automatically from integration platform logs would reduce the reporting burden. Third,
defining a minimum mandatory data set would sharpen the measures of the outcome contour.

Fourth, incorporating assessment results formally into the annual investment planning process would
reinforce the feedback mechanism [14]. Fifth, including protection indicators in the composition of the
assessment would raise the reliability of data exchange. Sixth, comparing indicators within international
cooperation provides a useful benchmark for updating the national methodology.

A direction for further research is the consolidation of the indicator groups into a single integral index and
the study of its statistical properties. Such an index would broaden the possibilities of comparing institutions and
of tracking the influence of standardization policy over time.
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