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THE ROLE OF DIGITALIZATION IN ENHANCING THE EFFECTIVENESS OF THE
MANDATORY HEALTH INSURANCE SYSTEM IN KAZAKHSTAN

Annotation. Digitalization plays a pivotal role in modernizing healthcare systems, especially in Kazakhstan's
mandatory health insurance (OHI) framework. This paper explores the potential of digital technologies to enhance the
effectiveness of OHI by ensuring financial transparency, improving access to healthcare services, and building public trust.
The current state of OHI in Kazakhstan is examined, identifying key challenges in implementing digital solutions and their
impact on healthcare management quality.

Particular attention is given to using digital platforms like eGov and DAMUMED, alongside the prospects of
integrating advanced technologies like artificial intelligence and blockchain. The paper offers recommendations for
overcoming digitalization barriers, such as improving internet infrastructure, raising digital literacy, and ensuring better
integration of information systems. Ultimately, the study emphasizes how digital transformation can create a more robust,
transparent, and efficient OHI system that meets citizens' needs and enhances healthcare service quality.

Keywords: Digitalization, mandatory health insurance, Kazakhstan, eGov, DAMUMED, healthcare system,
transparency, access to healthcare.
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POJIb HIU®POBU3ALIMHA B ITIOBBIINNEHUN DOPEKTUBHOCTU CUCTEMBbI
OBA3BATEJIBHOT'O MEJUITUHCKOI'O CTPAXOBAHUA B KASAXCTAHE

AnHotanus. LludpoBuszanus urpaer KIOYEBYIO POJIb B MOJECPHU3ALMN CHCTEM 3JIPaBOOXPAHEHNUS, OCOOEHHO B
paMKax cuctemsl o0s3arensHoro MenunuHekoro crpaxoBanus (OMC) B Kaszaxcrane. B crarse mccnemyercst moTeHIMaN
(pOBBIX TeXHOJOTHMH s noBbimeHus 3¢ ¢dexTnBHOocTH OMC 32 cyer oOecrieueHus: (MHAHCOBOM NPO3pavyHOCTH,
YIY4IIeHUs] JTOCTyNa K MEAWIMHCKMM YCIyraM M YKperuleHHsl oOIIecTBEHHOro noBepus. PaccmarpuBaeTcs Tekyiiee
cocrostane OMC B Kazaxcrane, BBIABISIFOTCSI OCHOBHBIE TIPOOJIEMBI BHEIPEHHS IU(POBBIX PEeUICHNH M UX BIMSHHUE Ha
Ka4yecTBO yMpaBlieHUs! B 3paBooxpaHeHnr. Ocoboe BHUMaHKE YAEIEHO HCIOJb30BaHMI0 IM(PPOBBIX IIAT(HOPM, TAKHUX
kak eGov u DAMUMED, a Taxke nepcrniekTUBaM HHTETPalMy IEPeIOBbIX TEXHOJIOTHH, TAKUX KaK MCKYCCTBEHHbIH
MHTEJUIEKT U OJIOKYECHH.

B pabore mpemnararoTcs peKOMEHAALMH IO IPEOJIOJCHUIO 0apbepoB HHU(POBU3ALMY, BKIIOYAs YJIy4qlICHHE
MHTEpHET-UHPPACTPYKTYPhI, MOBbIIEHHE [HM(GPOBOM TIPaMOTHOCTH MW  OOecHeYeHWe JIydlleid  HHTerpaunuu
MH(OOPMALIMOHHBIX CHUCTEM. B KOHEYHOM MTOre MCCIIeIOBaHHE MMOIYEPKHBAET, Kak IHdpoBas TpaHnchopMaiys MOXKET
cozfarth Ooliee yCTOWUMBYIO, Mpo3pauHyto u addektuBHyo cucteMy OMC, COOTBETCTBYIOIIYIO MOTPEOHOCTSIM I'paxIaH
¥ TIOBBIIIAIONTYI0 KAYECTBO MEJUIIMHCKUX YCIIYT.

KaroueBbie ciioBa: nupoBusais, o0s3aTelbHOe MEIUIIMHCKOe cTpaxoBanue, Kasaxcran, eGov, DAMUMED,
cHcTeMa 3/IpaBOOXPaHEHHs, TPO3PAYHOCTb, JOCTYI K MEJIUIIMHCKUM yCIIyTaM.
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KAZAKCTAHJATBI MIHAETTI QJIEYMETTIK MEJAUIITUHAJIBIK CAKTAHABIPY
KYHUECIHIH TUIMJILTIITTH APTTBIPYJIATBI IIU®PJIAHIABIPYIbIH PO.JII

AnnoTanus. [{udpranapipy qeHCAyIBIK CaKTay KYHECIH ®KaHFBIPTY/a, acipece KasakcTaHmarsl MiHACTTI
QJIEYMETTIK METUITMHANBIK cakTaHaelpy (MOMC) meHOepiHme MaHBI3ABI pell aTKapamsl. byn Makamana
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UQPIBIK TEXHOJOTUSUIAPABIH KApXKBUIBIK AIIBIKTHIKTEI KAMTaMachl3 €Ty, MEIWIMHAIBIK KbI3METTepre
KOJDKETIMAUTIKTI KaKcapTy jKoHEe KOFaMJIBIK CCHIMAI HBIFaUTy apkbuibel MOMC THIMIUTITIH apTTRIpY deyeTi
KapacTeipbuiaabl. Kazakcrannarst MOMC-TiH Ka3ipri jkaFaaibl 3epTTenin, nugpiblK MemiMaAepai eHri3yaeri
HETI3T KUBIHBIKTAP JKOHE OJIapbIH JICHCAYIIBIK CaKTay MCHEDKMEHTIHIH canachlHa ocepi aHbIKTainaasl. eGov
xkoHe DAMUMED cusiktel mudpiaslk miaTdopManapasl Haigaiany, COHAal-aK JKacaHIbl MHTEJUIEKT IIeH
OJIOKYEIH CHAKTHI 3aMaHayH TEXHOJIOTHSIIAp/Ibl HHTETpalisiiay MyMKIHIIKTEpiHEe epeKIIe Ha3ap aynapblla/ibl.
Makanana uHTEpHET MH(PAKYPBUIBIMBIH JKaKCapTy, HU(PIBIK CayaTTBUIBIKTBI apTTHIPY JKOHE aKMapaTTHIK
JKYHeTepIiH MHTETPalusiChIH KAMTaMacChI3 €Ty CHSKTHI U PIaHABIPY KeJepriiepiH K00 OOWBIHIIA YCHIHBICTAP
Oepineni.3epTrey  HOTHKECiHIE uupablK  TpaHchopmanus azamarTapAbplH ~ KaXCTTUIIKTEpiH
KaHaFaTTaHABIPATHIH KOHE MEANIUHAJIBIK KbI3METTEPAiH CalachlH apTTHIPAThIH, TYPAKTHI, AllIbIK XKOHE THIMI1
MOMC xyiieciH KYpyabIH MaHBI3IBUTBIFBI KOPCETLIEI.

Tyiiinai ce3aep: undpaanappy, MiHICTTI SIEyMETTIK MEIMIMHANBIK cakTaHabIpy, KazakcTan, eGov,
DAMUMED, nencaynblk cakray sKyieci, allbIKTBIK, MEJUIIMHAIBIK KBI3METTEPre KOJKETIMALTIK.

Introduction.

In recent years, digitalization has emerged as
a crucial factor in transforming healthcare
systems worldwide, including Kazakhstan's
mandatory health insurance (OHI) system. OHI,
introduced to ensure broader access to medical
care and to improve the financial sustainability of
healthcare services, has encountered several
challenges. These include issues of transparency,
limited access to services, and insufficient public
trust. The integration of digital technologies
offers a promising solution to address these
concerns by  streamlining  administrative
processes, improving service delivery, and
enhancing data management.
Digital platforms, such as Kazakhstan’s eGov and
DAMUMED, represent key innovations in the
digitalization of healthcare. These platforms
allow citizens to manage their insurance status,
access medical services, and make payments
online, which reduces bureaucracy and makes
healthcare more accessible. Despite the progress,
there remain barriers, including technical issues,
low digital literacy, and underdeveloped
infrastructure, particularly in rural areas.
This paper explores the role of digitalization in
improving the efficiency of the OHI system in
Kazakhstan. By examining the current state of
digital tools in healthcare and identifying existing
challenges, the study aims to offer solutions for
leveraging technology to make the system more
efficient, transparent, and accessible. Ultimately,
this research highlights how digital solutions can
play a transformative role in achieving the goals
of Kazakhstan's OHI, ensuring better health
outcomes and more equitable access to healthcare
services.
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1. Research on Financial Transparency in
the MHI System in Kazakhstan
Financial transparency in Kazakhstan’s Mandatory
Health Insurance (MHI) system has been a
longstanding concern. Insured individuals and
employers struggle with understanding how their
insurance contributions are being utilized by
healthcare providers and the Social Health
Insurance Fund (SHIF). This lack of transparency
undermines trust in the system and complicates the
efficient allocation of resources. By addressing this
issue, the MHI system can become more
accountable, thereby improving public confidence
and overall system performance.
Problem Description

The absence of clear and accessible
information about the distribution of MHI funds is
one of the most significant barriers to its success.
While the MHI system aims to ensure equitable
healthcare coverage, users often find it difficult to
track the allocation of their contributions. This
issue stems from the following factors:

1. Complexity of the Financial Flow: The flow
of funds is often fragmented, involving
multiple entities such as the SHIF, healthcare
providers, and insurance companies, each
with their own reporting systems. The lack of
integration between these systems makes it
difficult for individuals to track their
contributions in real time.

2. Limited Public Access to Financial Data:
Insured individuals and employers often do
not have access to detailed reports on how
their contributions are being spent. Current
platforms provide limited visibility, and there
is no clear mechanism to ensure that the funds
are being used efficiently.
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3. Dissatisfaction Among the Population:
According to a 2023 FORBES.KZ survey, about
40% of the population expressed dissatisfaction
with the transparency of MHI funds. This statistic
points to the significant gap between the
expectations of the insured population and the
current reality of financial transparency within the
system. The lack of trust in the system is one of the
factors contributing to lower compliance rates and
overall dissatisfaction. [3]

2. Redundancy of Functions and Inefficiency in
Management Systems

Another significant issue is the fragmentation of
information systems across healthcare institutions
and the Social Health Insurance Fund (SHIF). This
lack of integration leads to data loss, higher
administrative costs, and reduced operational
efficiency. [1]

Digitalization can address these challenges by
establishing a unified information system that
connects all stakeholders in the process, including
healthcare providers, insurance companies, and
government agencies. A centralized database for
patient and financial records would ensure
seamless data exchange, minimize administrative
overhead, and eliminate redundancy.

. Statistical Data: According to a 2022
SHIF report, over 25% of data is lost or duplicated
due to lack of integration between various
platforms[1]:

3. Accessibility to Healthcare Services

In Kazakhstan, particularly in rural and remote
areas, access to quality healthcare services remains
a significant challenge. Many individuals face
difficulties in finding specialists or scheduling
appointments promptly, and they are often required
to travel long distances to access necessary
healthcare.

Digital technologies, such as telemedicine and
mobile health apps, can help overcome these
barriers by allowing patients in remote areas to
access medical consultations online. Telemedicine,
in particular, can offer virtual consultations with
specialists, eliminating the need for travel and
providing timely healthcare services to underserved
populations.[5][6]

Statistical Data: In 2023, more than 15% of rural
residents reported that they could not access
adequate healthcare without traveling to larger
cities [9]:

4. Research  Findings
Solutions

and Practical

To address these challenges, digitalization presents
a key opportunity to improve financial
transparency. Through the development of
comprehensive digital platforms, the MHI system
can become more accountable and efficient. Below
are practical solutions that can be implemented
based on successful examples from other countries
and digital advancements already underway in
Kazakhstan.

1. Real-Time Tracking of Contributions

and Allocations

e One of the most effective solutions is the
development of real-time tracking platforms
that allow individuals to monitor the flow of
their contributions. By enhancing existing
digital platforms like eGov and DAMUMED,
the government can offer a more transparent
system for tracking funds. [5] [6]

o The existing eGov platform, which is widely
used for various government services, can be
enhanced to allow individuals to access
detailed records of their contributions. A
dedicated section within the platform could
display the contributions made by
individuals, how much has been allocated to
healthcare services, and how the funds are
being distributed across various healthcare
providers. [5]

« DAMUMED, adigital health record platform,
could integrate a financial tracking module
that allows wusers to see how their
contributions are being used to cover medical
expenses. This integration would not only
benefit the insured individuals but also help

healthcare  providers and  insurance
companies ensure the correct allocation of
funds. [6]
Equation for Fund Allocation
Let:

e« Ci: Contribution from individual iii

(indexed by contributors).
o Aj: Allocated funds to healthcare provider
-
o Ty Total available funds in the system.
The real-time balance of funds in the system
can be calculated as:
Tr =2 Niz1Ci 2 Mj=1A]
Where:
e N: Total number of contributors.
o M: Total number of healthcare providers.
This equation ensures that the system tracks
the net balance of funds at any given time,
37
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linking individual contributions directly to
allocated services.
2. Blockchain for Transparency
Integrating blockchain technology could
provide an innovative and highly secure solution
for tracking financial transactions. Blockchain’s
decentralized nature makes it ideal for recording all
financial flows related to MHI contributions,
ensuring that no data is lost or altered. This
technology has the potential to offer a transparent,
immutable ledger that tracks each transaction in
real-time.
e Practical Example: Countries like Estonia
have  successfully integrated  blockchain
technology into their public healthcare systems,
ensuring that citizens have access to transparent
and tamper-proof records. Kazakhstan could
benefit from this technology by creating a public
ledger where each contribution and subsequent
expenditure is transparently recorded. [8]
Structure of Blockchain-Based Fund Tracking
Blockchain integrates the following components:
1.  Blocks: Each block contains:
o Contribution ID
o Amount contributed
o Timestamp
o Allocation details
o Digital signature for verification.
2. Decentralized Ledger: All participants (e.g.,
contributors, SHIF, healthcare providers)
access a tamper-proof ledger.
Practical Simulation
If 1,000 contributors contribute C=10,000 KZT
monthly:
Total contributions recorded:
Crota=10,000%1,000=10,000,000 KZT.
Real-time transparency ensures all allocations are
visible:
Tf=Ctotal_ZAj
3. Mobile Applications for Real-Time
Monitoring
As mobile applications continue to

gain popularity, they could be leveraged to
enhance transparency. A dedicated mobile
app could provide users with instant
access to their contribution records and
track how funds are being utilized for
medical services.

o Example Solution: A mobile version of
the eGov platform could be developed,
where users can receive push
notifications about their payments,
view detailed reports on fund
allocation, and even track the services
that have been covered by their
contributions. This would empower
individuals to stay informed about the
usage of their funds. [11]

4. Public Dashboards and Reports

In addition to individual tracking, the
development of public-facing dashboards
could help increase overall transparency.
These dashboards could display aggregated
data on how MHI funds are distributed across
various regions and healthcare providers. They
could include visualizations such as pie charts,
bar graphs, and maps to provide a
comprehensive view of fund allocation.

o Practical Example: The U.S.
government’s Open Payments system
provides similar financial
transparency by publishing data on
payments made by drug and device
manufacturers to healthcare
providers. Kazakhstan could
implement a similar public reporting
system for MHI, where citizens can
see the distribution of funds across the
healthcare system.

Visualization for Public Reporting

Using aggregated data, public dashboards can
provide transparency in MHI fund allocation.
Below is an example of visualizations(picture
1):

Allocation by Region
\J

m Central Region: 40% = North Region: 30%

South Region: 20% East Region: 10%

Picture 1 — allocation by region
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Monthly Contributions vs. Allocations
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Picture 2 - Monthly Contributions vs. Allocations

Conclusion accessibility of its MHI system. These
The digitalization of the MHI system in technological innovations are not merely technical
Kazakhstan represents a crucial opportunity to upgrades, but strategic tools capable of
address several existing challenges. Financial transforming the healthcare system into a more
transparency, redundancy of functions, and limited efficient, transparent, and equitable model that
access to healthcare can all be mitigated through better serves both citizens and healthcare providers.
the implementation of digital solutions. By
introducing electronic platforms for fund tracking,
blockchain for data management, and telemedicine
for remote consultations, Kazakhstan can
significantly improve the effectiveness and
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