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The digitization of healthcare is considered one of the key factors in improving the quality of medical
services, management efficiency, and accessibility of medical care. Despite the active implementation of
medical information systems, their practical use is accompanied by a number of organizational and user
difficulties. The purpose of this study is to identify the key problems and expectations of users of medical
information systems based on a qualitative analysis of user experience.

The study was conducted using a qualitative exploratory design. Data was collected through semi-
structured interviews with 21 participants, including healthcare professionals, patients, and IT specialists. Data
analysis was performed using inductive thematic analysis.

In addition to organizational and technological effects, the digitization of healthcare has a significant
economic dimension. The introduction of medical information systems involves significant investments in
infrastructure, software, staff training, and support for digital solutions. At the same time, the expected
economic effects include a reduction in transaction costs, optimization of management processes, increased
productivity of medical personnel, and more efficient use of resources by medical organizations.

The study identified five key themes: fragmentation of medical information systems and data duplication,
usability issues with interfaces, limited analytical capabilities of systems, trust and security issues with medical
data, and expectations for a unified, integrated digital platform. The results show that the effectiveness of
healthcare information systems is determined not only by their technological characteristics, but also by the
extent to which they meet user needs.

The practical significance of the study lies in the possibility of using the conclusions obtained in the
development and improvement of medical information systems, the introduction of user-oriented design, and
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the formation of integrated digital healthcare ecosystems. The results of the study emphasize the importance
of taking the user perspective into account in the digital transformation of the healthcare system.

Key words: medical information systems, healthcare digitization, user experience, thematic analysis,
digital healthcare.
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Hypneucos E.P. — «IT-meHedxmeHm» TM06137 6inim 6epy bardapriamacbiHbIH 2-Kypc MasucmpaHmai,
Kasak mexHornoausi xeHe busHec yHuUsepcumemi, Acmaxa K, Kazakcmax Pecrybrnukachsl.

Axmemos b.C.* — KP ¥Ynmmbik uHxeHeprik akademusicbiHbiH (KP YWA) akademuai, mexHuKa fblfibIM-
OapbiHbIH O0OKMOphkI, npogeccop, Kasak mexHornoaus xoHe busHec yHugsepcumemi, AcmaHa K, KasakcmaH
Pecnybnukacel.
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aybIf1 wapyauwblibifbl fbliibiMOapbiHbIH OOKMOpkI, npogeccop, Kypmemmi Ookmop, [E€denes (BeHapusi) xoHe
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[eHcaynbik cakmaydbl yughpnaHObipy MeduyuHarnsiK KbismemmepdiH canacbiH, 6ackapy muimoinieiH
XoHe MeduuuHarnbiK KeMekmiH KormkemimoinieiH apmmbipyObiH Hezisei ¢hakmopnapblHbiH 6ipi pemiHde
Kapacmbipbinadbl. MeduyuHarnbiK aknapammbik xyldenepdi 6enceHdi eHaidy2e KapamacmaH, onapobl rpak-
mukarnbik KondaHy 6ipkamap ylbiMOacmbIpywblriblK xoHe natlidanaHywbinbiK KUbIHObIKMapMeH yrnacyda. byn
3epmmeydiH makcambi — ratianaHywbl maxipubeciH canasnbl manday HezaisiH0e mMeduuuHarnsiK aknapam-
mbiK Xylenepdi natidanaHyuwblnapObiH Heai3ai Macernenepi MeH KyminemiH HomuxernepiH aHbiKmay.

3epmmey cananei bapnay OusaliHbl asicbiHOa opbiHOandbl. Manimemmepdi xuHay meduyuHa KbIamem-
KkepnepiH, nayueHmmepdi xoHe NT-mamaHOapdbl Koca anraHOa, 21 KambICywbIMeH Xapmbiial KypbiibiM-
OanraH cyxbam o0ici apkbinbi xy3ez2e acbipbliObl. Manimemmepdi manday uHOyKmuemi makxbipbirimbiK
mandayObl KondaHy apKbisibl Xypai3inoi.

¥lbIiMOacmbIpyWbInbIK XOHE MEXHOM02USIbIK acepriepdeH bernek, OeHcayrbiKk cakmayObl yughpriaH-
ObIpydbIH alikbiH 3KOHOMUKarbIK enwemi bap. MeduyuHarnbik aknapammbik Xydenepdi eHaidy UHpaKypbi-
nbivra, 6ardaprnamarbik KaMmamachi3 emyeae, rnepcoHandbl OKbimyFa XoHe Yughprbik wewimoepdi cydemert-
Oeyee barbimmarnfaH alimaprbliKmal uHeecmuyusinapmeH 6alnaHbicmbl. COHbIMEH Kamap, KymirnemiH
9KOHOMUKarbIK muiMOirnik mpaH3akyusnbiK WhiFbiHOapObl azalimyOsbl, backapy npouecmepiH oHmadlnaHobI-
pyObi, mMeduuuHarnblK nepcoHandbiH eHbek eHiMmdinieiH apmmbipydbl xoHe MeduyuHansik YlbiMOapdbiH
pecypcmapbiH muimdipek natdanaHyOb! KaMmuodhbil.

3epmmey HamuxxeciHOe bec Hezizai makbIpbIn aHbIKMarndbi: MeduyuHarsbIK aKknapammaik XyltenepoiH
pazmeHmauyusicel xoHe depekmepdiH KatimanaHybl, UHmepghelicmepOiH biHFaUIbIIbIK Macernenepi, xyle-
nepdiH wekmeyni aHanumukarnbik MyMKIHOIKmepi, meduyuHarnbik depekmepliH ceHimOiniei MeH Kayirnciddiai
macernenepi, coHdal-aK bipbiHFali UHmMezpayusinaHrad yugpbik rmiamgopmaHbl Kypyobl Kymy. AnbiHFaH
Homu)xesiep MeQuUUHasbIK aknapammbik XyudenepdiH muimdiniai mek mexHoI02usisibIK curiammamarnapMeH
faHa emec, COHbIMEH Kamap onapObiH natdanaHywbliapdblH KaxemminikmepiHe calkecmik 0eHaelimeH 0e
aHbIKmManamsiHbIH Kepcemeoi.

3epmmeydiH npakmukarsbiK MaHbI30bIbIFbI anbiHFaH MyXblpbiMOapObl MeduyuHarbIK aKnapammsaik
Xydenepdi a3ipriey xoHe xemindipy, natidanaHywsira barbimmariraH Ou3alHObl eHzi3y XeHe OeHcayrbiK
cakmayOblIH UHmMezpayusinaHraH yugprbik IKoXylenepiH Kanbinmacmelpy ke3iHde natidanaHy MymkiHOigiHOe
Xambip. 3epmmey Hemuxxenepi OeHcayrnblK cakmay XyUeciH yugprbik mpaHcgopmayusinay KesiHoe
natidanaHywsbl nepcrekmueacsiH eckepyOiH MaHbI30bIbiFbIH Kepcemeoi.

TytiHOi ce3dep: MeduyuHanbiKk aknapammsbik Xydesnep, OeHcaysnbiK cakmayObi UugpriaHObIpy,
natdanaHywsbi maxipubeci, makbipbinmsiK manday, Uugprbik OeHcayrblK cakmay.
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Hypneucos E.P. — mazucmpaHm 2 Kypca obpasoeameribHou rpozpammbl 7M06137 «IT-mMmeHedxmeHm»,
Kasaxckuli yHusepcumem mexHoroeuu u busHeca, Acmana, KasaxcmarH.

Axmemoe b.C.* — akademuk HUA PK, dokmop mexHu4ecKkux Hayk, npogeccop, Kaszaxckul yHusepcu-
mem mexHosnoauu u busHeca, AcmaHa, Kazaxcmar.

TpugpoHosa M.®. — lNpesudeHm MAAQO, akademuk MAAQO, kaHOUOam 6uonoaudeckux Hayk, OOKmop
CernbCcKOoX035licmeeHHbIX Hayk, rpogheccop, no4émusil dokmop E€denesckozo (BeHepusi) u CaHkm-llemep-
bypackoeo agpapHoz20 yHuUsepcumemos, Pocculickas ®edepayusi.
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Lugpposu3sayus 30pagooxpaHeHuUs1 paccmampugaemcsi Kak 0OUH U3 KITH04e8biX (hakmopos rnosbiueHUst
Kayecmea MeOUUUHCKUX ycrye, aghcbekmusHocmu ynpaeneHuss u docmynHocmu MeduyuHCcKoU MomMouwiu.
Hecmompsi Ha akmugHoe eHedpeHUe MEOUUUHCKUX UHGDOPMaUUOHHLIX CUCMEM, UX NPaKmu4YecKoe UCrob30-
gaHue cornposoxdaemcs pssi00M op2aHU3ayUOHHbIX U Mofib308amernbCKux mpyoHocmed. Llens Hacmosiwe2o
uccriedoeaHUs1 3aKIIr4aemcsi 8 8blsi8/IeHUU Kilodesbix npobem u oxudaHul nonb3oeamernel MeduUyUHCKUX
UHGbOPMaYUOHHbIX CUCMeM Ha OCHO8e Ka4ecmeeHHO20 aHaru3a osb308ameribCKo20 ornbima.

UccrnedosaHue 8bIMOMHEHO 8 paMKax KadyecmeeHH020 pa3eedoyHo2o OusaliHa. C6op OaHHbIX
ocyuwiecmersinics MemoOOM 10Ty CMPYKMypUPOBaHHbIX UHMeP8bio ¢ 21 yyacmHUKOM, 8Ko4asi MeOUUUHCKUX
pabomHukos, nayueHmos u UT-crnieyuanucmos. AHanu3 0aHHbIX MPO8OOUJICS C UCMOMb308aHUeM UHOYKmMue-
HO20 memMamu4YecKo20 aHasu3a.

lMomumo opeaHU3aUUOHHBLIX U MEXHOI02u4Yeckux 3aghghekmos, uyughposusayusi 30pasooxpaHeHus
uMeem 8bIpaXKeHHOe IKOHOMUYECKOe u3mMepeHue. BHedpeHue MeOuyUHCKUX UHGhOPMAaUUOHHbIX cucmem
C8513aHO C CYW,EeCMBEHHbIMU UHBECMUUUSIMU 8 UHGbpacmpykmypy, rnpoepammHoe obecriedeHue, obyyeHue
riepcoHarna u conpoesoxoeHue yupposbix peweHul. [Npu amom oxudaembie 3KOHOMUYecKue 3ghgheKkmal
8K/1I04aI0M CHUXEHUE MpPaH3aKUUOHHbIX U30EPXKEK, OMUMU3ayUI0 yrpasineH4YecKux rnpouyeccos, rnosbilueHue
rnpousgodumernbHocmu mpyda MeQUUUHCKO20 nepcoHara u bornee aghgheKmusHOe UCob308aHUE PECYpPCo8
MeOUUUHCKUX op2aHu3sayud.

B pesynbmame uccredogaHusi 6binu 8bisierIeHbl MsiMb KIYe8bIX meM. ghpasMeHmauyusi MeOUUUHCKUX
UHGbopMayUOHHbIX cucmeM u dybrnuposaHue daHHbIX, npobrnems! ydobcmea ucronb308aHUss UHmMepgelcos,
O2paHUYeHHble aHanumMu4yecKue 803MOXHOCMU cucmeM, 80npockl dosepusi u 6e3onacHocmu MeOUUUHCKUX
0aHHbIX, a makxe oxudaHue co30aHusi eOUHOU UHmMezpuposaHHol yughpoeol nrnameopmsi. [lonydeHHbIe
pe3ynbmambl 10Ka3bigarom, 4mo 3¢hheKmuUeHOCMb MEOUUUHCKUX UHGOPMAaUUOHHbIX cucmeM ornpedersis-
emcsi He MOoJSIbKO MEXHO02UYECKUMU XapakmepucmuKamMu, HO U CIMerneHbio UX coomeemcmeusi nompeb-
Hocmsm rosb3o8amered.

lMpakmuyeckasi 3Ha4uMocmb UCC/1e008aHUsT 3aK/Ir4aemcsi 8 803MOXXHOCMU UCMOMb308aHUSsT MOSyYeH-
HbIX 8b180008 rpu paspabomke U co8epweHCcmM8o8aHuUU MeAUYUHCKUX UHGhOPpMaUUOHHbIX cucmeM, eHedpe-
HUU M0/1b308aMesibCKO-0PUEHMUPOBaHHO20 Ou3aliHa U (hopMUpPO8aHUU UHMeapupo8aHHbIX UUGPO8LIX KO-
cucmem 30pasooxpaHeHusi. Pesynbmamsbi uccriedoeaHusi rodyepKusaom 6axHoCmb ydema [10/1b308a-
mesibCcKoU rnepcriekmusbl rnpu yugposol mpaHcghopmayuu cucmembl 30pasooxpaHeHUsl.

Knroyeenble cnoea: meduyuHCKUe UHGOpMaUUOHHbIe cucmeMsl, yughposusayusi 30pagooxpaHeHus,
ronb3o08amersibCKUl onbIm, memMamu4yeckul aHanus, yughposoe 30pagooxpaHeHue.

Introduction

In recent years, the digitalization of healthcare has been regarded as one of the key factors in improving
the quality of medical services, management efficiency, and the accessibility of medical care. the
implementation of medical information systems (MIS), electronic health records (EHR), and digital services for
patients has become a central element in the modernization of healthcare systems in many countries.
According to the World Health Organization's Global Strategy on Digital Health, digital technologies are seen
as a tool to enhance the resilience of health systems, improve medical data management, and expand public
access to health services [1].

Despite the active implementation of digital technologies, the practical use of medical information
systems is accompanied by several difficulties. Research indicates that the presence of digital infrastructure
alone does not guarantee its effective application. Users often encounter problems with inconvenient
interfaces, data fragmentation, and insufficient integration of information systems, which can increase workload
and reduce the productivity of medical personnel [2]; [3]. Furthermore, the lack of interoperability among digital
solutions can limit access to comprehensive medical information and decrease the quality of healthcare
coordination.

Significant attention in scientific literature is devoted to the user experience (UX) of interacting with
medical information systems. Studies show that low usability and complex interfaces are among the primary
barriers to the adoption of digital technologies in healthcare. Clunky interfaces can reduce the efficiency of
medical specialists and increase the likelihood of errors during medical data processing [4]; [5]. This
underscores the necessity of developing medical information systems based on user-centered design
principles and the active involvement of end-users in the design process of digital solutions.

In economic literature, digital medical systems are viewed as tools for increasing the efficiency of
resource allocation in healthcare, reducing redundant diagnostic procedures, and decreasing administrative
costs. However, achieving these effects depends on the level of system integration, functionality, and the actual
degree of utilization by medical staff and patients. In conditions of insufficient compatibility between digital
solutions, the economic return on investment can significantly decrease, making the analysis of user
experience a vital factor in evaluating the effectiveness of healthcare digitalization.

Another pressing issue in healthcare digitalization is the limited use of the analytical potential of medical
data. Despite the vast amounts of accumulated information, many medical information systems function
primarily as data repositories and do not provide full support for clinical and managerial decision-making.
Modern research emphasizes the importance of implementing analytical tools, decision support systems, and
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data visualization to enhance the management efficiency of medical organizations and the quality of care [6];
[7]- In the context of healthcare digitalization, issues of user trust and medical data protection acquire particular
importance. Research shows that patients' level of trust in digital medical services directly affects their
willingness to use electronic medical systems and share personal health information [8]; [9]. Meanwhile,
healthcare workers also face the necessity of complying with information security requirements, necessitating
a balance between data protection and information accessibility.

Despite the growing interest in healthcare digitalization, a significant portion of existing research focuses
on the technical characteristics of medical information systems and quantitative assessments of their
effectiveness. At the same time, qualitative studies aimed at a deep understanding of user experience and the
perception of medical information systems remains limited, especially in countries with developing digital
healthcare infrastructure.

In the context of Kazakhstan, the implementation of medical information systems is carried out in both
public and private medical organizations. However, questions regarding the practical experience of users,
emerging difficulties, and expectations from digital solutions remain insufficiently studied. The lack of
systematized data on user perception of medical information systems limits the possibilities for their further
improvement and adaptation to the real-world conditions of the healthcare system.

In this regard, the use of a qualitative research approach appears justified. Qualitative methods,
specifically semi-structured interviews, allow for the identification of hidden barriers to using medical
information systems, the study of the context of user interaction with digital platforms, and the formation of a
holistic understanding of the user experience.

Objective. The objective of this study is to identify key issues and expectations of medical information
system users and their economic implications based on a qualitative analysis of semi-structured interviews
with healthcare professionals, patients, and IT specialists. The study is exploratory in nature and aims to
generate empirically grounded findings that can be used in the development and improvement of medical
information systems, taking into account the actual needs of users.

To achieve this objective, the following tasks were formulated: to examine the practical experience of
different groups of users of medical information systems (MIS) through interviews; to identify and classify
critical issues in system performance; and to determine key user expectations in order to develop
recommendations for the advancement of digital ecosystems. At the same time, the study is oriented toward
assessing the economic implications of MIS functioning, including the impact of system failures and
organizational constraints on the cost structure of healthcare institutions, staff productivity, and the efficiency
of resource utilization. Particular attention is given to identifying directions for improving digital solutions that
can ensure not only enhanced quality of healthcare services but also increased economic performance of
management processes within the healthcare system.

Materials and Methods

This study was conducted within a qualitative exploratory design and is aimed at studying the user
experience and perception of medical information systems. The use of a qualitative approach is due to the
need to obtain a deep understanding of the context of user interaction with digital healthcare platforms, rather
than a quantitative assessment of the prevalence of identified problems. Semi-structured interviews were used
as the main data collection method, allowing the combination of comparability of answers with the flexibility of
studying the individual experience of participants [10]

The selection of participants was carried out using a purposive sampling strategy corresponding to the
methodology of qualitative research [11]. 21 informants who have experience in using medical information
systems or digital healthcare services took part in the study. The sample included medical workers (n = 11),
patients of medical organizations (n = 6), and IT specialists involved in the development or support of medical
information systems (n = 4). The inclusion criterion was the presence of practical experience in interacting with
digital medical solutions.

Data collection was carried out through individual interviews conducted in person or remotely. The
interviews included open-ended questions aimed at identifying the experience of using the systems, interface
usability, information accessibility, data integration, security issues, and user expectations. All data were
recorded in text form and analyzed in an anonymized form.

Data analysis was carried out by the method of inductive thematic analysis in accordance with the
approach [12], including coding statements, grouping codes into themes, and their consistent refinement. The
study was conducted in compliance with the ethical principles of voluntary participation and data confidentiality.

Based on the results obtained, a model for assessing the economic efficiency of the implementation of
medical information systems will be built, with input parameters including: capital investments, operating
expenses, organizational changes, and the level of digital maturity.

Formal efficiency model:

Bdirect + Bindirect

EE mis =
ms Ctotal

EE mis — Economic efficiency of MIS
Budirect — Direct economic benefits
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Bindirect — Indirect benefits
Ciota — Total cost of implementation and operation

Process effects of the model: reduction in operation time, reduction in errors, increase in productivity,
data integration. Economic results of the model: cost savings, increased resource efficiency, improved quality
of care, enhanced system controllability.

Results

As a result of inductive thematic analysis of the semi-structured interview data, five key themes were
identified, reflecting the experience of using medical information systems, the main problems of their
functioning, and user expectations regarding the development of digital solutions in healthcare. Despite the
differences in the professional roles of the study participants, the identified themes were characteristic of all
groups of informants, although they differed in the degree of significance and interpretation. Medical workers
primarily focused on the operational and organizational aspects of using the systems, patients focused on the
availability of information and transparency of processes, while IT specialists viewed the identified problems
from the perspective of digital solution architecture and the specifics of their development.

Fragmentation of medical information systems and data duplication

One of the most pronounced and systemic problems identified in the course of the study was the
fragmentation of medical information systems. Most participants noted the need for simultaneous use of
several digital platforms that function in isolation and do not provide a full exchange of data. This situation
leads to duplication of information, increased time costs, and reduced user performance efficiency.

The identified fragmentation of medical information systems has not only organizational but also
economic consequences. Data duplication, re-entry of information, and the need to use several platforms
increase the time costs of medical personnel, which effectively increases the operating costs of medical
organizations. Furthermore, the lack of integration of information systems reduces the effectiveness of
management control and limits the possibilities for economic analysis of the activities of medical institutions.
Collectively, this leads to a lower return on investment in digital health infrastructure and generates additional
indirect costs for the healthcare system.

Medical workers emphasized that the lack of integration between systems requires re-entering
information about patients, examination results, and prescriptions. In their opinion, this problem is particularly
acute in conditions of high workload when time resources are limited.

«Often, the same data has to be filled into different systems. This takes time and creates a sense of
chaos in the work»
(Healthcare professional)

Patients also face the consequences of system fragmentation. They noted the need to repeatedly
provide personal and medical data when visiting various medical organizations, which reduces the
convenience of receiving medical care and forms a negative perception of digital services.

«Information about appointments and tests is stored in different places, and there is no single space
where everything is collected»
(Patient)

IT specialists linked this problem to the historical practice of implementing separate digital solutions
without forming a unified architecture for the medical information environment. Thus, the fragmentation of
systems is considered by the study participants as a key barrier to the digital transformation of healthcare.

Usability and Interface Issues

The second significant theme relates to the usability of medical information systems. Study participants
noted that many digital solutions are characterized by complex interfaces, overloaded menu structures, and a
lack of intuitive navigation. This complicates the performance of even standard operations and increases the
likelihood of errors when working with the system.

Healthcare professionals pointed out the need to perform a large number of actions to complete medical
documentation, search for information, or prescribe treatment. In their opinion, system interfaces often fail to
account for real-world work scenarios in medical practice.

«To find the necessary information, you have to take too many steps, and this slows down the work»
(Healthcare professional)

IT specialists confirmed this problem and linked it to the insufficient involvement of end users in the
design process of digital solutions. In their opinion, interface development is often carried out with a focus on
technical requirements rather than the practical needs of users.

«Interfaces are often created without considering real-world processes, which causes users to get lost
in the system»
(IT specialist)
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Patients also noted difficulties when using mobile applications and online healthcare services, including
the complexity of booking appointments, finding test results, and navigating personal accounts. Thus, the issue
of usability in medical information systems manifests at all levels of user interaction with digital platforms.

Limited Analytics and Lack of Decision Support Tools

The third identified theme relates to the limited analytical capabilities of medical information systems.
According to the study participants, most existing solutions primarily serve a data storage function but provide
almost no tools for its analysis and interpretation.

Healthcare professionals noted the absence of automated reports, data visualization, and tools for
monitoring clinical and organizational indicators. As a result, data analysis is often performed manually, which
increases the workload on staff and reduces the speed of decision-making.

«The system stores data but does not help analyze it. Everything has to be done manually»
(Healthcare professional)

IT specialists emphasized that the development of analytical modules and the implementation of
decision support systems could significantly increase the efficiency of medical organizations and improve the
quality of medical care.

«If there were convenient reports and analytics, it would greatly simplify management»
(IT-specialist)

This topic was also linked to the need for integrating medical information systems with business
intelligence and forecasting tools, which is viewed by participants as a promising direction for the development
of digital healthcare.

Medical Data Access and Trust Issues

A significant aspect of the user experience was the theme of medical data security and trust in digital
systems. Patients expressed concerns regarding the transparency of processes for storing and using personal
medical information. Participants noted a lack of awareness about who has access to their data and how it is
being protected.

«lt's not always clear who can see my medical information and how it is being used»
(Patient)

Healthcare professionals, in turn, emphasized the need for a balance between ensuring data security
and maintaining usability. In their view, excessive access restrictions can hinder the provision of medical care
and slow down workflows.

«lt is important that access is secure, but at the same time, it should not create additional barriers to
work»
(Healthcare professional)

IT specialists also noted the difficulty of implementing effective data protection mechanisms while
maintaining high information availability. Thus, the issue of trust in medical information systems is viewed by
study participants as a complex matter that encompasses technological, organizational, and social aspects.

Expectation of a Unified and Integrated Medical Platform

Almost all study participants expressed the expectation that a unified medical information platform would
be created to ensure the integration of various digital services and systems. Informants viewed such a platform
as a means of increasing the efficiency of medical care, improving data accessibility, and simplifying interaction
between all participants in the medical process.

Healthcare workers emphasized the need for a single interface that would consolidate medical
documentation, test results, patient communication, and analytical tools.

«It would be much more convenient if everything worked in a single system, without the constant
switching between different programs»
(Healthcare professional)

Patients emphasized the possibility of creating a single personal account that would allow them to
access all medical information, book appointments, and track treatment results.

«l want to have a single personal account where | can see all appointments and results»
(Patient)

IT specialists viewed the creation of an integrated platform as a complex but strategically important task,
requiring data standardization and consistency across digital solution architectures.

The analysis of the data obtained shows that the identified themes are closely interconnected and reflect
the systemic features of how medical information systems function. The fragmentation of digital solutions
exacerbates usability issues, limits analytical capabilities, and reduces user trust. At the same time, the
expectation of an integrated platform reflects users' desire for a more convenient, transparent, and functional
digital healthcare environment.
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Discussion

The results of this study revealed key features of the user experience in interacting with medical
information systems and confirmed that the main barriers to their effective use are complex, including
technological, organizational, and behavioral aspects. The findings are consistent with modern research on
the digitalization of healthcare, which emphasizes that the success of implementing digital solutions is
determined not only by the level of technological development but also by the degree of their alignment with
user needs [13];[14].

The digitalization of healthcare represents not only a technological transformation of medical processes
but also a large-scale economic transformation of the healthcare resource management system. The
implementation of medical information systems requires significant capital and operating costs, including
investments in software, infrastructure, staff training, and technical support. In health economics, medical
information systems are viewed as a tool for increasing the efficiency of resource allocation, reducing transacti-
on costs, and optimizing management processes. The main sources of the economic effect of digitalization
include: reduction in medical information processing time; reduction in administrative costs; decrease in the
duplication of diagnostic procedures; increased labor productivity of medical personnel; improved quality of
management decisions through data analytics; reduction in medical errors and associated costs.

The economic efficiency of MIS implementation is determined by the ratio of investment costs to the
effects achieved, expressed both in direct financial savings and in indirect results — increasing the accessibility
of medical care, improving the quality of treatment, and optimizing the use of resources.

The structure of the Cost-Benefit analysis for the implementation of medical information systems
includes, primarily, Costs: of these — capital (software licenses, server infrastructure, system integration,
implementation, and configuration); operating (technical support, updates, staff training, administration); and
indirect (temporary reduction in productivity during implementation, organizational restructuring of processes).

Benefits: Direct — reduction in administrative costs, reduction in documentation costs, reduction in
patient encounter time. Indirect — reduction in the number of medical errors, improved quality of treatment,
increased data accessibility, and growth in patient satisfaction.

Net economic effect: Net Benefit = Y Benefits — Y. Cost

Accordingly, one of the central problems identified during the study was the fragmentation of medical
information systems. Participants noted the need to work with multiple digital platforms and perform repetitive
data entry, which increases time costs and reduces the efficiency of medical processes. These results are
supported by international studies emphasizing that the lack of interoperability in medical information systems
is one of the key obstacles to the digital transformation of healthcare [15]. Research also shows that data
integration between medical organizations contributes to higher quality medical care, a reduction in errors, and
improved coordination of patient treatment [16]. In the context of Kazakhstan, the identified problem
demonstrates the need to form a unified digital healthcare architecture that ensures the standardization and
compatibility of information systems.

The second important theme of the study relates to the usability of medical information systems.
Informants pointed to overloaded interfaces and complex navigation, which hinder the performance of daily
tasks. These results align with research on user experience in healthcare, which highlights that low usability
levels directly affect the adoption of digital technologies by medical staff and patients [17]. According to studies
[18], inconvenient interfaces in medical information systems can not only reduce the productivity of healthcare
workers but also increase the risk of clinical errors. This confirms the necessity of applying user-centered
design in the development of medical information systems and actively involving end-users in the design
process.

The identified deficit of analytical tools also reflects one of the current problems in digital healthcare.
Study participants noted that existing systems primarily perform a data storage function but do not provide
decision support. This conclusion is consistent with research findings demonstrating that the potential of
medical data is often underutilized due to the absence of built-in analytical tools and clinical or management
decision support systems [19]. The development of analytical modules, including data visualization tools and
intelligent decision support systems, is viewed as one of the key directions for increasing the efficiency of
digital medical platforms.

Issues of trust and medical data security gained particular significance in the study. Patients expressed
concern over the transparency of how their personal information is used, while healthcare workers emphasized
the need to ensure rapid access to data while maintaining a high level of information protection. These results
are confirmed by modern digital healthcare research, which stresses that user trust is a critical factor in the
adoption of medical information systems [20]. Studies show that insufficient transparency in data management
mechanisms can reduce patients' willingness to use digital medical services, whereas effective access control
and user information systems increase the level of trust in digital solutions.

The expectation for the creation of a unified integrated medical information platform, identified during
the study, reflects global trends in digital healthcare development. International research points to a transition
from isolated digital solutions to the formation of ecosystem platforms that ensure the integration of medical
data, communication between medical process participants, and the use of analytical tools [1]. Such an
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approach contributes to increasing the continuity of medical care and improving interaction between medical
organizations. In the conditions of Kazakhstan, the creation of an integrated digital platform could become an
important factor in increasing the efficiency of the healthcare system and the quality of medical services.

The results obtained are of great importance from the perspective of health economics. The
effectiveness of medical information systems should be considered not only in terms of functionality and
usability but also in the context of return on investment in digital infrastructure. High capital and operating costs
for implementing digital solutions are justified only if they are actively used, integrated, and capable of reducing
the costs of providing medical care.

Low usability, system fragmentation, and limited analytical capabilities reduce the economic efficiency
of digitalization, as they increase hidden costs — staff time losses, inefficient use of data, and duplication of
processes. Thus, user experience serves not only as a socio-organizational factor but also as an economic
one affecting the performance of investments in digital healthcare.

The results of this study also confirm the significance of using qualitative methods when studying
healthcare digitalization. A qualitative approach allowed for the identification of hidden aspects of the user
experience, including the emotional perception of digital systems, organizational barriers, and user
expectations, which often remain outside the scope of quantitative research. Modern works emphasize that
including the user perspective is a key condition for the successful implementation of digital medical
technologies [21].

Despite the significant results obtained, the study has several limitations. Firstly, the participant sample
was relatively small and included representatives of specific professional and user groups, which limits the
possibility of generalizing the results. Secondly, the study was qualitative in nature and aimed at identifying
deep aspects of user experience rather than providing a quantitative assessment of the prevalence of the
identified problems. In the future, it is advisable to conduct mixed-methods research combining qualitative and
guantitative methods, which will allow for the confirmation of the identified patterns on a broader sample.

Overall, the study results confirm that the development of medical information systems requires a
comprehensive approach, including technological innovations, user-centered design, and the improvement of
organizational processes. Taking user experience into account can contribute to increasing the effectiveness
of digital solutions and accelerating the digital transformation of healthcare.

Conclusion

This qualitative study has identified key features of the user experience in interacting with medical
information systems through the analysis of semi-structured interviews with healthcare workers, patients, and
IT specialists. The findings demonstrate that the effectiveness of using digital medical solutions is determined
not only by the level of technological development but also by the degree to which they align with user needs
and the organizational context of the healthcare system's functioning.

The study revealed several systemic problems within medical information systems, including the
fragmentation of digital solutions, insufficient data integration, user interface complexities, limited analytical
capabilities, and issues regarding trust in medical information management. Regardless of their professional
roles, study participants expressed the expectation for the creation of a unified, integrated digital platform
capable of consolidating the core functions of medical information systems, ensuring information accessibility,
and increasing the efficiency of interaction between participants in the medical process.

The practical significance of the study results lies in the possibility of their application in the development
and improvement of medical information systems. The conclusions indicate the need for a transition toward
integrated digital healthcare ecosystems, the implementation of user-centered design, the expansion of
analytical functions in digital platforms, and the development of transparent mechanisms for managing access
to medical data. Incorporating user experience can contribute to increasing the efficiency of digital solutions,
improving the quality of medical services, and accelerating the digital transformation processes in healthcare.

The study results also lead to a conclusion regarding the significance of the economic dimension of
healthcare digitalization. The effectiveness of medical information systems is determined not only by their
technological characteristics but also by their ability to provide resource savings, reduce operating costs, and
increase the effectiveness of managing medical organizations. Considering user experience, integrating digital
solutions, and developing analytical tools are necessary conditions for increasing the economic return on
investment in the digital transformation of the healthcare system.

Despite the significance of the results obtained, the study has several limitations. First, it is based on a
relatively small purposeful sample, which is characteristic of qualitative research and limits the possibility of
statistical generalization of the results. Second, the data are based on participants' subjective assessments,
reflecting individual user experiences. However, it is precisely the subjective perception of digital technologies
that serves as an important source of information when studying the processes of their implementation and
use. Third, the study was conducted within a single national context, which limits the possibilities for cross-
country comparison of the results.

A promising direction for further research is the conduct of mixed-methods studies combining qualitative
and quantitative analysis techniques, as well as expanding the geographical scope of the research. This will
allow for a more comprehensive assessment of the impact of medical information systems on the performance
of medical organizations and the quality of medical care.
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Overall, the study results confirm that successful healthcare digitalization requires a comprehensive
approach, including technological innovations, organizational changes, and the systematic consideration of
the user perspective.
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