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BACKGROUND AND CURRENT STATE OF DEVELOPMENT
OF DIGITALIZATION OF HEALTH CARE IN THE REPUBLIC
OF KAZAKHSTAN

Annotation: This article examines the current status of digitalization of healthcare in the Republic
of Kazakhstan. The influence of digital transformation in medical services on healthcare is
considerable and is expected to grow even more in the coming years. Ideally, decisions regarding
the implementation and use of new digital health services at various levels of the healthcare system
should be based on evidence of their effectiveness, aligned with the healthcare system's objectives.
Evaluating the effectiveness of digitalization and identifying areas for its enhancement offers
significant opportunities for strategic management in the sector. It also enables ongoing monitoring
and analysis of both internal resources (such as human, material, and intellectual) and external
factors, allowing for informed management and healthcare decisions.

The article’s aim is to investigate the progress of healthcare digitalization in Kazakhstan.

The research draws on the works of both local and international scholars in the fields of the digital
economy and healthcare digitalization. Additionally, it utilizes legislative and regulatory documents
related to healthcare in Kazakhstan, official publications, statistical reports from the Ministry of
Health, and the national healthcare programs, strategies, and concepts. Throughout the study,
general scientific methods such as analysis, synthesis, and comparison were employed.

Keywords: Health care, digitalization of health care, public services, information systems, digital
technologies.

INTRODUCTION

The effective implementation of digitalization in healthcare contributes to improving the
quality of life and the development of accessible, high-quality healthcare services that meet the
needs of society, the healthcare market, and individual patients. The use of digital technologies
enables faster, more efficient, and timely interactions with patients, while minimizing delays. In
the context of the post-pandemic world, the adoption of these technologies also plays a crucial
role in reducing the transmission of various viruses.

MedTech (the technological development of the healthcare system) is one of the three key
focus areas outlined in the Concept of Digital Transformation, Information and Communication
Technology Industry Development, and Cybersecurity for the period 2023-2029 [1].

Currently, healthcare digitalization is also addressed in national initiatives, such as the "Tech-
nological Breakthrough through Digitalization, Science, and Innovation" project and the "Concept
for the Development of Healthcare in the Republic of Kazakhstan until 2026" [2, 3].
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As a result, the relevance of this topic is underscored by the ongoing rapid digitalization
across various sectors, including healthcare.

The aim of this study is to analyze the present state of healthcare digitalization development
in the Republic of Kazakhstan.

LITERATURE REVIEW

The digital transformation of healthcare is increasingly important not only for governments,
healthcare professionals, and patients but also for researchers. International studies in this field
can be categorized into several key areas: patient-centered research, organizational and manage-
rial importance, and socio-economic factors.

The concept of healthcare digitalization, defined as the application of information technolo-
gy to process and manage data, information, and processes, gained traction in the early 2000s [4].
However, consistent growth in interest in this research area has been observed since 2015, with
the peak occurring in 2019 [5].

Among Kazakhstani scholars, the following individuals are actively engaged in the field of
digitalization: A.A. Alimbayev, Z.A. Arynova, R.A. Baizholova, A.A. Kireeva, S.T. Ziyadin, A.K. Kur-
mangalieva, M.U. Baeshova, D.Sh. Ismailova, A.T. Aubakirova, G.K. Kurmanova, B.B. Sukhanberdi-
na, A.O. Sarsenova, and others.

A review of existing studies reveals that they primarily rely on qualitative research, often fo-
cusing on hospitals as the main healthcare institutions and on patients. While the effectiveness of
healthcare digitalization is generally discussed in terms of consumers and providers, the broader
economic and social impacts at the national level are only briefly touched upon. This gap in the
literature highlights the academic relevance of our research topic.

MATERIALS AND METHODS

In this scientific article, the authors employed general scientific methods of economic anal-
ysis. The methods of systematization and generalization were applied to conduct a chronological
examination of the development of the healthcare system in the Republic of Kazakhstan. Ad-
ditionally, statistical analysis and comparative methods were utilized to assess the trends and
transformations within the healthcare services sector of the Republic of Kazakhstan.

RESULTS AND DISCUSSION

The use of information and communication technologies (ICT) in healthcare began several
decades ago, but it was only after 2000 that the active integration of technology started. Accord-
ing to the World Health Organization (WHO), e-health refers to the application of ICT not only
within the healthcare system but also in areas such as public health, health management, finance,
education, and scientific research related to healthcare [6].

In the early 2000s, Kazakhstan began investing significant funds into healthcare, focusing
primarily on preventive health screenings for schoolchildren and rural populations, as well as
the purchase of free medications. At that time, there was a growing need for software products
capable of accurately tracking and calculating financial flows. As a result, software solutions were
introduced to monitor the specific populations and healthcare services covered by these finan-
cial allocations. This led to the development of systems such as AlS-diabetes, AlS-hepatitis, and
AlS-preventive examinations.

The software implemented during this period often mirrored the work of healthcare profes-
sionals. Starting in 2005, Kazakhstan began to make substantial changes in the healthcare sector
with the goal of improving the quality of medical services. At that point, the primary focus was on
informatization. Figure 1 outlines the sequential introduction of information systems and govern-
ment programs between 2005 and 2023.
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Figure 1. Stages of development of health information systems
in the Republic of Kazakhstan from 2005-2023
Note - Compiled by the author on the basis of sources [2; 3; 4; 7-11]

When information systems were first introduced, information technology represented the
potential and possibilities of significant changes. However, the actual implementation of these new
technologies had a limited impact, primarily serving to store various types of medical information.
At that stage, digitalization mainly focused on processes related to service providers, particularly
those necessary for financing and generating reports.

In 2012, as part of a World Bank project, an assessment of the design and efficiency of the
information systems within the Ministry of Health and Social Development (MHSD) of Kazakhstan
was conducted, involving international experts from the Swiss Tropical and Public Health Institute.
The evaluation identified both strengths and weaknesses in the systems [8].

The strengths included:

- The availability of portal solutions deployed across Kazakhstan

- A broad range of functionalities

- A wealth of information stored in databases

- Adequate levels of information security

The weaknesses identified were:

1. Existing information systems were not fully integrated with each other.

2. The systems did not fully meet the daily needs of users and were inconvenient for both
patients and healthcare providers.

Based on the findings of this assessment, the Concept of eHealth Development for
Kazakhstan from 2013 to 2020 was created.

Since 2013, a new phase of digitalization began, with a greater focus on the service recipient,
i.e., the patient, and the digitalization of processes aimed at addressing the needs of the population.
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To address the weaknesses identified and enhance Kazakhstan’s health information systems,
it was planned to introduce the Healthcare Interoperability Platform. This platform was intended
to be a core component of the new eHealth architecture, ensuring continuity of care, facilitating
the automatic analysis of large volumes of data, and enabling more efficient interactions with
patients.

The remoteness and inaccessibility of certain regions make it especially challenging to
provide high-quality healthcare to the population.

One of the main issues faced by remote regions is a shortage of qualified medical
professionals. Healthcare workers trained in urban areas are often reluctant to work in these
areas due to limited professional development opportunities and other social factors.

For some residents, traveling to the nearest medical facility can take several hours or even
days, which heightens the risk to life in emergency situations.

To address the challenge of remote and inaccessible regions, the National Telemedicine
Network was established alongside the informatization programs in Kazakhstan [12]. This network
has been operational since 2004 and, by 2022, included over 247 medical institutions. In 2022, a
total of 5,729,758 remote medical services, including telemedicine consultations, were provided
to the population. As of the first half of 2022, 12,257 telemedicine consultations were conducted.
The highest demand was for consultations in functional diagnostics (2,314 sessions, 18.8% of
total consultations), obstetrics and gynecology (1,033 sessions, 8.4%), cardiology (1,038 sessions,
8.4%), and neurology (994 sessions, 8.1%). Between 2004 and 2023, over 133,000 telemedicine
consultations were provided to patients by medical organizations [13].

The term "e-health" was first introduced in 2013 in the State Program "Informational
Kazakhstan-2020," which was adopted in parallel. In 2017, within the framework of the "Digital
Kazakhstan" program, a roadmap for the "Digitalization of the Healthcare System" project was
developed, which outlined the gradual introduction of electronic health passports and outreach
efforts across Kazakhstan [14].

The primary goal of healthcare digitalization, as defined by this program, is to improve the
quality of medical services, reduce queues, and eliminate bureaucracy. On October 5, 2018, during
his Address, Kazakhstan's first President N. A. Nazarbayev stated that from January 1, 2019, all
polyclinics and hospitals were to transition to paperless digital medical records [15].

The shift to digital medical records and the adoption of new technologies in healthcare
led to significant benefits, such as simplifying processes and saving time. Previously, healthcare
institutions had to complete, manage, and archive around 400 forms of accounting and reporting
documentation. Now, the majority of this work is handled through electronic document
management systems.

By the first quarter of 2023, 49 public services in the healthcare sector were offered in
different formats:

-4 (8.2%) in paper form

- 21 (42.8%) in electronic/paper form

- 24 (49%) in electronic form

The degree of automation of public services in the Ministry of Health was 91.8%, with 45
public services fully automated. Research indicates that, by 2019, over 94% of all healthcare
facilities were computer-based. In urban areas, more than 65% of facilities had stable internet
access. A significant achievement was the establishment of Medical Information Systems (MIS),
which are now in use at over 65% of all medical institutions [16].

Currently, more than 14 integral and stable medical information systems are operational
across Kazakhstan, improving the control and management of citizens' health. The creation of
electronic medical passports, with more than 16 million records, has become a common practice
(Figure 2).
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Figure 2. List of information systems of the MH RK
Note - Compiled by the author based on source [17]

These software systems facilitate the collection of data in line with established accounting
and reporting standards and are utilized across various regions of Kazakhstan. These programs
enable the thorough collection of all relevant patient information, which can be leveraged for
future use.

Table 1. Structure of health care expenditures in 2017-2021 (in billion tenge)

Types of expenses 2017 2018 2019 2020 2021
total health expenditure (THE) 1,759.0 1,885.4 2,056.4 2,829.8 3,269.2
THI as a % of GDP 3.2 3.0 3.0 4.0 4.0
Current health expenditure (CHE) 1,656.1 1,765.7 1,940.2 2,677.7 3,113.8
CHE as % of GDP 3.1 2.9 2.8 3.8 3.8
State expenditures. 1,024 1,086.2 1,163.3 1,770.9 2,012
Public expenditures as % of GDP 1.9 1.8 1.7 2.5 2.5
Private expenditures. 626.9 679.5 776.5 905.8 1,101.8
Private expenditures as % of GDP 1.2 1.1 1.1 1.3 1.3

lMpumeyaHue - CocmassieHo no UCMoYHUKy [18]

According to Table 1, total health expenditures (THE) in 2021 amounted to 3,269.2 billion,
reflecting a 15% increase from the previous year (2,829.8 billion). Current healthcare expenditures
(CHE), excluding capital expenditures, totaled 3,112.3 billion tenge.

The proportion of healthcare spending relative to GDP in Kazakhstan was approximately
3-4%, which is lower than in many developed nations, where this figure can reach 8-12% or more.
For instance, in the United States, healthcare expenditures account for more than 17% of GDP,
while in several European countries, the share ranges from 10-11%.
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Despite the lower percentage of healthcare spending in Kazakhstan compared to some other
nations, the government is actively working to modernize the healthcare system, implement new
technologies, and enhance the quality of medical services for the population.

By the end of 2022, as part of the ongoing healthcare digitalization efforts, medical
information systems were introduced, and all healthcare organizations in urban areas and district
centers were provided with 100% internet access. In remote rural areas and regions below district
centers, internet access coverage was 86.7% [18].

Currently, the continuation of the State Program "Digital Kazakhstan" was approved by the
decree of October 12, 2021, under the national project "Technological Breakthrough through
Digitalization, Science, and Innovation" for 2021-2025, which includes healthcare digitalization as
one of its objectives [3].

Digital technologies enhance the efficiency of services and processes, improving quality and
reducing time spent, offering numerous advantages to stakeholders at all levels of healthcare,
including the Ministry of Health, healthcare professionals, and patients.

The scientific novelty of this study lies in a comprehensive assessment of the stages and
characteristics of healthcare digitalization in Kazakhstan, with a particular focus on institutional,
infrastructural, and regional dimensions. In contrast to most previous studies, which have
predominantly concentrated on isolated aspects of digitalization—such as the implementation
of electronic medical records or the development of telemedicine—this article offers a systemic
approach to analyzing the digital transformation of the healthcare sector, including:

- a retrospective analysis of digitalization phases from the early 2000s to the present.

- a structured overview of key governmental initiatives, including programs such as Digital
Kazakhstan, Informational Kazakhstan-2020, and the national e-Health and telemedicine
development concepts.

- a comparative assessment of healthcare expenditures and digitalization levels across
different regions and types of medical institutions.

-theidentification of insufficientintegration amonginformation systems and the implications
of this fragmentation for end users.

Afurther innovative aspect of the study is the use of dynamic statistical indicators to evaluate
the effectiveness of digital services (e.g., the degree of public service automation, the volume of
telemedicine consultations, internet coverage, and the implementation of Medical Information
Systems, MIS). This approach has made it possible to assess the impact of digitalization not only
on healthcare service delivery but also on the quality of governance within the healthcare system.

Thus, the results of this study contribute to the academic discourse on digital transformation
in post-Soviet healthcare systems, offering evidence-based guidelines for further sectoral
digitalization in contexts characterized by resource constraints and the need to improve healthcare
access in rural areas.

CONCLUSION

The analysis of healthcare digitalization in Kazakhstan indicates that 49 public services are
now offered in various formats within the healthcare sector:

4 (8.2%) in paper form

21 (42.8%) in electronic/paper form

24 (49%) in electronic form

The degree of automation for public services within the Ministry stands at 91.8%, with 45
automated public services in total. Research from 2019 shows that more than 94% of healthcare
facilities were already using computerized systems. In urban areas, over 65% of facilities had
stable internet access. A major achievement has been the establishment and widespread
implementation of Medical Information Systems (MIS), which are now in use in more than 65% of
healthcare institutions.
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AHHOTauums: B cTaTbe NpoBejeH aHa/IM3 COBPEMEHHOr0 COCTOAHWA Pa3BUTUS LMGpoBM3aLnmn 34pa-
BOOXpaHeHus B Pecnybnvke KasaxctaH. BavaHuve undpoBm3aumm MeanumMHCKUX YCIyr Ha 34paBo-
OXpaHeHMe OYeHb 3HaYUTENbHOE, N OXMAAETCH, YTO OHO ByJeT elle 6onee rnyboknm B ByayLLem.
PelleHns o BHeAPEHUN N NCMOJIb30BaHWM HOBbIX LUPPOBbLIX MEANLMHCKNX YCTYT Ha Pa3HbIX ypOB-
HAX CMCTeMbl 34paBOOXPaHeHNs B Maeane 0CHOBaHbl Ha GaKTUYeCKUX AaHHbIX OTHOCUTENIbHO KX
3$PeKTMBHOCTM B CBETE Lenel cnuctembl 34paBooxpaHeHus. OueHka apdekTnBHOCTM LndpoBm3sa-
L1 1 npobaemMbl ee MOBbILLEHWS AatoT 60/blIne BO3MOXHOCTA B CTpaTernyeckoM yrnpasieHumn
0Tpac/iblo, MOXeT obecneYvnTb HenpepbIBHbI MOHUTOPUHT 1 aHaAn3 CBOUX BHYTPEHHUX PecypcoB
(MaTepuranbHbIX, YeNoBeYEeCKMX, NHTeNNeKTyaNbHbIX 1 Ap.) N BHELUHWX BO3MOXHOCTEN 1 Yyrpo3s, 4ns
NPUHATMA NPaBUIbHBIX KaK yNpaBaeH4Yecknx, Tak 1 MeANLNHCKNX peLLeHn .

Llenb Hay4HOW CTaTbM 3aK/104aeTCs B MPOBEAEHN aHaIn3a Pa3BUTUS LMPPOBM3aLML 34paBoOOXPa-
HeHus B Pecny6anke KasaxcTtaH.

MeTogonornyeckyro 6asy CocTaBuAN Hay4YHble TPyAbl 3apyBeXHbIX 1 OTeYeCTBEHHbIX yYeHbIX B 06-
nact UMdpOBON IKOHOMUKN U LMPPOBM3aLMM 34paBOOXPaHeHa. B xoae BbiMOHEHWA paboTl
6b111 NCMONB30BaHbl 3aKOHOAaTe/IbHble 1 HOPMAaTMBHO-MPAaBOBbIe aKkTbl B Chepe 34paBoOXpPaHeHs
PK, oprumanbHble n3gaHuns, aHannTnyeckme 1 ctatuctnyeckme coopHnk MmHncTepcTea 34paBoox-
paHeHusa Pecnybankum KasaxcTaH, n3y4yeHbl rocyfapcTBeHHble MPOrpamMmmMbl, KOHLENLUN 1 CTpaTerum
pa3BUTUA 34paBoOXpaHeHns Pecnybankm KasaxcTaH.

B mepwuoa nccnefoBaHusa 66111 MCMOAb30BaHbI TakMe obLeHayYHble MeTOAbl, Kak aHanns, CUHTes,
CpaBHeHwe.

KntoueBble cnoBa: 3paBooXpaHeHue, LMPpoBM3aLns 34paBoOOXpaHeH s, rocyjapCcTBeHHble yCy-
r1, NHGOPMaLUNOHHbIE CUCTEMBI, LUPPOBbIE TEXHOIOTNN.

KA3AKCTAH PECIMNYBJIMKACbIHAOA AEHCAYIJ1bIK CAKTAYADbI
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EVALUATION

AHpatna. Makanaga KasakctaH PecnybavkacbiHAaFbl AeHcaynblK cakTayabl undpnaHabipyabiH
Kasipri gamy >afAalbl TanjaHazbl. MeauumHanblK Kbi3meTTepdi uMppnaHablipyablH, AeHcaynbiK
CaKTay canacbliHa acepi eTe MaHbI3Abl XXaHe bonallakTa OfaH Ja TepeHipek 6onajbl Aen KyTinyae.
JeHcaynblK cakTay XyneciHiH apTypni AeHrennepiHge XaHa LUNdpabIK AeHcaynblK cakTay Kbl3meT-
TepiH eHri3y XaHe narjanaHy Typanbl LWewiMaep AeHcay/blK caKkTay XyMecCiHiH MakcaTTapbl TypFbl-
CblHaH OnapAblH, TUIMAiNIriHe KaTbICTbl Aanenjepre HerizgenreH. UudpnaHabipyabiH, TUiMAIAIrH
XQHE OHbl XeTiNgipy macenenepiH 6aranay canaHbl cTpaTernsanbik 6ackapysa yakeH MyMKiHAIKTep
b6epesi, OHbIH, iLLKi pecypcTapbiH (MaTepraniblk, ajamu, 3UATKEPIK XXaHe T.6.) XaHe CbIpTKbl MYMKIiH-
AiKTep MeH kayin-kaTepnepai y34ikci3 6akbinay MeH Tangayibl KaMTamMachi3 eTe anajpl.

FeinbiMy MakanaHblH MakcaTbl — KasakcrtaH PecnybankacbiHAaFbl eHCayNbIK CaKTay canacbiH LNd-
pAaHAbIPYAbIH, JaMYbIH Tanaay.

QaicTemenik 6a3aHbl Lndpblk, SKOHOMMKA XIHe AeHcayblK cakTayabl UndpnaHabipy canacbiHAaFb
LeTenAik XaHe oTaHAbIK FanbiMAapAbIH FelbIMU eHbekTepi Kypaabl. XymbliC 6apbicbiHAa Ka3akcTaH
PecnybnvkacblHbIH, AeHCay/blK CaKTay cCanacblHAaFbl 3aHHaMasblk >XdHe HOPMAaTUBTIK akTinepi,
pecMn bacbinbiMaap, KasakcraH Pecnybnukacel [leHcaynbik cakTay MWUHWUCTPAIriHIH Tangamanbik
XIHEe CTaTUCTUKANbIK XUHAKTapbl, AeHCayblK CaKTay canacbiHAaFbl MeMeKeTTik baFaapnamanap,
TYXblpbIMAamManap MeH cTpaTerusanap narfanaHbingbel. KasakcraH PecnybnmkacbiHbIH, AeHCaynblk,
CaKTay canacblHbIH AaMybl 3epTTengi.

3epTTey Ke3eHiHAe Tanaay, CMHTE3, CanbICTbIPY CUAKTbI Xarmbl FbUIbIMU SAICTEP KONAAHbBINAbI.
TyiriH ce3pep: AeHcaynblk cakTay, AeHcaynblk cakTayabl UndpnaHibipy, MEMIEKETTIK KbI3MeTTep,
aknapatTbIK Xyrienep, Lndpabik TexHonornsanap.
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