Becmuux Hunosayuonnozo Eepasuiickozo yuusepcumema. 2025. Ne 2 1SSN 2709-3077 135

UDC 004.8:61
GRNTI 28.23.15
DOI: https://doi.org/10.37788/2025-2/135-140

A. Nurtassova'*, A. Alkanova'
'"Nazarbaeyv Intellectual School, Kazakhstan
*(e-mail: nurtasova.a00@mail.ru)

The Introduction of Artificial Intelligence(AI) in Medicine-Opportunities and Obstacles

Abstract

Main problem: the most key issue of Kazakhstan is its unpreparedness for the latest
technologies. The introduction of artificial intelligence in medicine in Kazakhstan, which has both
positive and negative sides, falls into this category. To start working with them, it is necessary to
determine the attitude of citizens to them, especially if it concems social activities. The work has
social and scientific significance. The work highlights the main positive aspects of reducing the
workload in the workplace, as well as the positive results of the active use of artificial intelligence in
other countries.

Methods: Three methods were used for detailed analysis: interviews, content analysis and
survey. All methods of obtaining information were used in further analyzing the problem and
identifying the results.

Purpose: the main objective of the study is to find the existing practices for using Al in
Kazakhstan. Moreover, the possible opportunities to develop Al implementation in medicine and how
it can upgrade internal procedures in the medical field.

Results and their significance: At the end of the article, it is clearly seen that more and more
people are exposed to Al technology on a daily basis, but its implementation in Kazakhstan remains
relatively low, indicating that Kazakhstan is lagging behind other countries and that people are
unaware of all the advantages of Al It can also be noted that the introduction of Al in medicine can
help remote areas in transmitting patient data.

Key words: artificial intelligence, healthcare, diagnosis, Kazakhstan, digitalization,
technology, rural areas.

Introduction

The use of artificial intelligence dates back to 1950, when Alan Turing conducted tests on the
ability of computers to replenish human intelligence [2]. After six years John McCarthy has defined
the term “artificial intelligence” as the the science and engineering of making intelligent machines [4].
To be more precise, artificial intellegence means a set of technologies that enable computers to
perform a variety of advanced functions, includind the ability to understanding, analyzing, and
understanding languages. Integration of Al has some issues in the using on daily base, because
integration depends on infrastructure, economic, and social state. However, after some decades, Al
started a new era where it’s used as a tool in variety of fields, like gastroenterology and radiology.
Directly these two fields are study of the ability to function of liver, stomach, pancreas and field where
use X-rays(radiation) to search for any deviations from the norm, respectively. Nowadays, we can see
advancing time, this phenomenon becoming very popular with comparison to the past. The main
reason for this is the approval of the successful using Al in terms of daily life, work and medicine. The
Kazakh Research Institute of Oncology and Radiology (KRIOR) approving Al as a possible medical
tool and will develop it further, due to successful diagnosis of lung diseases via Al techniques.
Nowadays, we see the development of artificial intelligence in different spheres. Some of them are
education, machine learning, and industry. They’re playing a significant role in our lives because of
the simplification of day-to-day assignments, helping students to gain knowledge, and can even
automatize the manufacturing processes. It is hard to imagine our future without artificial intelligence.
Step by step they are becoming more important for us. With the increasing use in various fields, we
notice the need to introduce it into medicine. Especially in Kazakhstan, we see the issue of lack of
doctor’s number and unpreparedness for using of artificial intelligence. To solve this problem, we can
find help in implementing Al tools on a daily base. Implementing means we can analyze, increase the
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accuracy of diagnosis, and increase the work speed [2]. Moreover, try to highlight the advantages of
integrating Al.

In other countries, we can see expanding the influence of Artificial Intelligence in the medical
field. They are aggressively introducing Al into areas such as cardiology and radiology. Thus in
cardiology, we see the successful results of improving diagnosis, forecasting patient outcomes, and
selecting treatment strategies are frequently successful when high-quality data are abudant, and when
the emphasis is on personalized diagnostic issues [1].

The main objective of the study is to find the existing practices for using Al in Kazakhstan.
Moreover, the possible opportunities to develop Al implementation in medicine and how it can
upgrade internal procedures in the medical field.

Methods

The research utilized three methods: interviews, content analysis, and surveys. The interview
involved asking questions and recording answers, providing qualitative data relevant to the topic.
Content analysis aimed at gathering qualitative data by investigating related issues and government
actions. Lastly, the survey targeted a large audience to capture average opinions and employed
standardized questionnaires for quantitative and comparable results. This anonymous, efficient method
increased participant numbers. All approaches focused on integrating Al technologies to enhance
efficiency, accuracy, and patient care outcomes.

These approaches are aimed at integrating Al technologies and developing recommendations
for their integration to increase efficiency, accuracy and improve patient care outcomes.

Results

Do you consider yourself knowledgeable about Al?

W No
W Yes
B Partially

Figure 1- Introduction to Artificial Intelligence

The majority of the respondents 29 (74.4 %) were familiar with Al and its application in
medicine and 5 (12.8 %) of them had additional knowledge, while 5 (12.8 %) had no idea about it at
all.

What technologies do you most often notice in
medical institutions?

@ electronic
medical
records

@ telemedicine

@ diagnostic
application

@ didn't notice

Figure 2 — Technologies in medical institutions

Furthermore, current technologies in use nowadays includes: electronic record systems 16
(41.0 %), diagnostic applications 7 (17.9 %) and telemedicine 1 (2.6 %).
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do you feel about the use of Al in medicine in gen(

B | fully support it

I Rather | support

[l Neutral

Rather, | do not support
Against

Figure 3 — Attitude to the use of artificial intelligence in medicine

Opinions toward Al and its application in medicine, 16(41.0 %) of the respondents approved
while 7(12.8 %) individuals strongly approved Al and medicine, whereas 7 (12.8 %) did not approve
at all and 13(33.3 %) of them were neutral.

Some of the most important barriers of remote healthcare consist of equipped resources
16(41.0 %), lack of doctors 15(38.5 %), and transportation challenges 3(7.7 %). This study shows that
perception on the effective utilization of Al is positive as 33 (84.6 %) of the participants indicated that
Al is capable of addressing these matters while 3(7.7 %) responded with fully effective Al, 2(5.1%)
said it is ineffective, and 1(2.6 %) did not respond.

The findings highlight Kazakhstan's struggles to integrate Al into healthcare. Despite limited
Al experience, 74.4% of participants recognized its medical applications, especially among youth. A
significant 84.6 % believe Al can solve healthcare issues like doctor shortages and resource
constraints. Although specific Al facilities in Kazakhstan weren't mentioned, there is public readiness
for adoption, indicating a need for improved infrastructure, funding, and training to facilitate
implementation.

Table 1 — Dependence of awareness of artificial intelligence on residence in remote areas

Remote Area | Diagnostic I haven't Telemedicine Electronic Total
\ Medical applications | encountered any medical

Technologies technologies records

YES 2,28.6% col 7,46.7% col 0, 0.0% col 3, 18.8% col 12, 30.8% col
16.7% row, 58.3% row, 0.0% row 25.0% row, 100.0% row,

NO 5,71.4% col | 8, 53.3% col 1, 100.0% col 13, 81.2%col | 27,69.2% col
18.5% row, 29.6% row, 3.7% row, 48.1% row 100.0% row

Total 7,100.0% col | 15,100.0% col | 1,100.0% col | 16, 100.0% col | 39, 100.0% col
17.9% row, 38.5% row, 2.6% row, 41.0% row, 100.0% row,

Content analysis

An examination of the body of research, legal papers, and current initiatives to apply Al to
medicine in Kazakhstan was done in order to accomplish these objectives. Particular focus is placed
on the following elements:

1. Medical staff training

One important component is the training of skilled professionals who can use Al tools
efficiently. Instructional programs Kazakhstan is implementing programs designed to teach medical
professionals how to use Al technologies. The Association for the Development of Al, for instance,
offers seminars and trainings for medical professionals.

2. Project assistance and funding

Al in medicine is being developed with financial assistance from both public and private
sources. Together with the Ministry of Digital Development, Innovation, and Aerospace Industry, the
Ministry of Health of the Republic of Kazakhstan has determined where cutting-edge MedTech
initiatives utilizing Al can be implemented.

3. Support for infrastructure



138 Hunosayusnvix Eypasus yuueepcumemininy Xabapuwwicoi. 2025. Ne 2 ISSN 2709-3077

The efficient operation of Al systems requires the development of digital infrastructure, such
as computing power and high-speed Internet. As part of the state program for Digital Kazakhstan,
efforts are being made to upgrade the infrastructure in distant areas.

Some artificial intelligences are already being utilized today to assist those living in remote
areas, for instance:

1. Improving early disease detection and diagnosis. Large volumes of medical data, including
scan and lab test results, can be accurately analyzed by Al algorithms. Early disease detection is made
feasible by this, which is particularly crucial in isolated locations with little access to professional
medical treatment.

2. The advancement of remote monitoring and telemedicine.Telemedicine technologies that
include Al enable better access to healthcare in isolated areas. For instance, more than 47 medical
facilities in Kazakhstan, including those in distant places, use the CerebraAl initiative, which aims to
detect strokes in a timely manner.

Table 2 — Questions and answers

Questions Quotes

1. What  artificial  intelligence | DSRA | “In general, in medicine, artificial intelligence

technologies are currently used in is actively used in diagnostic and scientific

medical institutions in Kazakhstan? research, in particular pharmaceutical, and as
an assistant for other purposes.”

2. How artificial intelligence has | OT “It is obvious, transparent, and the prospects

improved the diagnosis and treatment of for using technologies based on artificial

patients intelligence are, well, how can I tell you,
obvious,”

3. Are any artificial intelligence-based | GDM | “Google DeepMind It allows the use of

tools used to solve more advanced task artificial intelligence technology for more

by identify diseases? advanced epidemiological analysis of certain
infectious and non-communicable diseases.”

4. How do patients and medical staff | FU “Doctors perceive attempts to integrate

perceive the introduction of artificial artificial intelligence into their daily practice,

intelligence in healthcare? not all, but many, as a futile undertaking.

DSRA — diagnostics, scientific research and as an assistant
OT — obviously transparent

FU — futile undertaking

GDM - Google DeepMind

PORPIH — processes of routing patients inside hospitals

The interview was conducted with Azamat Anuarovich, Chairman of the Scientific society of
Astana University, a member of the working group of young scientists of the National Academy under
the President of the Republic of Kazakhstan. In total, a wide variety of artificial intelligences are
currently being used, especially DSRA. Today, many doctors consider Al FU as they are against
replacing personnel with Al, however, the specialist himself believes that Al should be perceived not
as a holistic worker, but more as an assistant who will correct and help.

Conclusion & discussion

The main purpose of my study was examining how artificial intelligence (Al) is now being
used in Kazakhstan's healthcare sector. The hypothesis of the paper was that, despite the fact that
successful attempts to introduce artificial intelligence already exist in Kazakhstan, there are still
opportunities to expand them across Kazakhstan, especially in rural areas.

Finding 1- Awareness of the potential of artificial intelligence in Kazakhstan is growing, but
its adoption remains low. The study reveals that while awareness of artificial intelligence in
Kazakhstan is increasing, its adoption remains low. Despite 74.4 % of people being fully aware of Al,
12.8 % are unaware. Many doctors and patients are aware of Al's potential, but they are unwilling to
implement it due to their perception of it as futile. The study highlights the state's and population's
unpreparedness for Al's integration in medicine. To address this, it is necessary to increase digital
infrastructure, provide financial support, and introduce educational programs.
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Finding 2- Kazakhstan seems to be lag the rest of the world in terms of implementing artificial
intelligence. A survey reveals that 38.5% of people do not recognize artificial intelligence tools, with
41% using electronic medical records. Al is primarily used for diagnostics and scientific research, with
only one person aware of CerebraAl. Kazakhstan's Al prevalence is small, with only pilot use in
47 medical institutions. This highlights Kazakhstan's lack of preparedness for Al implementation and
its slow progress compared to other countries. No specific example of fully implemented Al is
provided.

Finding 3- Doctors are wary about Al because they worry about job displacement and
problems with diagnosis accuracy. A survey reveals that 74.4 % of people trust artificial intelligence
depending on the situation, 23.1 % do not trust it at all, and 2.5 % trust it. Doctors are skeptical and do
not see it as advisable to implement Al. Patients fear Al diagnoses and fewer doctor-patient meetings.
Al is aimed at assisting rather than replacing doctors, but distrust and lack of preparedness persist. The
survey and interview reveal concerns about Al's effectiveness.

Finding 4- Al has the potential to enhance healthcare access and alleviate Kazakhstan's doctor
shortage. The survey highlights significant challenges in Kazakhstan's medical institutions, such as
equipment shortages and access to medicine. Al could enhance workflow, while telemedicine
improves remote care, though progress remains slow in rural areas.

Finding 5- Infrastructure development, financing, and government assistance are necessary for
a successful Al integration. The survey reveals that 28.9% support special state funding for Al in
medicine, while 24.4% favor training for medical staff. An interviewee asgues for transparency and
adequate regulation without limiting AI’s use. Government and private sectors back Al initiatives,
with the Ministry of Digital Deveopment and Health quiding implementation, emphasizing the need
for infrastructure development in Kazakshtan.
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A. Hypracosa',A. Aikanosa'
'"Hazap6aes Uurennexryanshas [kona, Kazaxcran

KimtoueBoii mpoOiiemoit KazaxcraHa sIBISIETCS €ro HETOTOBHOCTh K HOBEWUIIIUM TEXHOJIOTHSIM.
Brenpenune nckyccTBEHHOTO MHTEIIEKTA B MeUIIMHY B Kazaxctane, nMeroree KaKk Moo KUTENbHBIE,
TaK W OTPHIATENBHBIE CTOPOHBI, IOMAgacT B JTy Karteroputo. Jimsi Havama pa®oOTBl ¢ HUMH
HE0OXO MO OIPEACIUTh OTHOIICHUE K HUM T'PaKiaH, 0COOCHHO €CJIM 3TO Kacaercs OOIIeCTBEHHOU
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nesitenbHOCcTH. Pabota mmeer oOmiecTBEHHOE M HAay4yHOE 3HaueHue. B pabore BbleneHbl OCHOBHBIC
MOJIOKHUTENBHBIE CTOPOHBI CHMIKCHHUSI HAarpy3Kd Ha paboumxX MecTax, a TakKkKe TOJI0KUTEIbHbIC
pe3yabTaThl AKTMBHOTO HCIIOJIB30BaHUS HMCKYCCTBEHHOI'O WHTEIUIEKTa B ApPYrux crpaHax. Jlis
JIETaJIbHOI'0 aHaIN3a UCMOJIb30BATIMCH TPH METOa: MHTEPBBIO, KOHTEHT-aHAIU3 U onpoc. Bce MeTonbl
HOMy4YeHNsT WHPOPMALUK HCIOIB30BATUCH TPH AATBHEWIIEM aHaIu3e NPOOJIEeMBbl M BBISIBICHUU
pe3yJIbTaTOB.

OCHOBHOH  LIEJbIO  MCCIEIOBAaHUSI  SIBIISIETCS  BBIABJICHHE CYILIECTBYIOIIMX  IPAKTHK
ucnons3zoBanus MU B Kazaxcrane. Kpome Toro, BO3MoKHBIE BO3MOKHOCTH pa3BUTHUs BHeApeHus 1IN
B MEJMIIUHY U TO, KaK 3TO MOKET MOJCPHU3UPOBATh BHYTPEHHUE NPOLIEYPHl B MEUIIMHCKON cdepe.
B KkoHIIe cTaThy HArMAAHO BUIHO, YTO BCE OOJIBIIE JIFOACH €KEJHEBHO ITOJIBEPTAIOTCS BO3ACHCTBHUIO
texnonornn MU, Ho ee BHenpenne B KazaxcTaHe ocraercs OTHOCHTENBHO HHU3KHMM, YTO TOBOPHUT 00
orcraBaHuu KaszaxcraHa oT Apyrux cTpaH ¥ O TOM, YTO JIIOAM HE 3HAIOT Bcex npeumyiuecrs MU.
Takke MOYKHO OTMETUTH, 4TO BHeapeHrne MW B MeauuMHy MOKET MOMOYb OTJAJIEHHBIM pailoHaMm B
nepenade JaHHBIX O MalMeHTax.

Knroueswle cnosa: HCKYCCTBeHHBIﬁ HUHTCJUICKT, 3APaBOOXPAHCHHUEC, NUArHOCTHUKA, Ka3aXCTaH,
HH(prBHSaHHH, TEXHOJIOI'MHU, CCIIbCKAas MCCTHOCTD.

A. Hypracopa', A. AnkanoBa'
"Hazap6aes 3usTkepnik mexrebi, Kazakcran

KazaxkcranubiH eH 0acTbl Maceneci — COHFbI TEXHOJOTHsUIapra JaiibiH eMectiri. JKacaHsl
nnTemuiekTTi KaszakcTanga MequuuHara €Hri3yJH OH JKOHE Tepic KaKrapbl OCbl CAHATKA KaTaJlbl.
OnapMeH >KyMBICTBI 0acTay YIIIH a3aMaTTap/IbIH OJapFa JAEreH KO3KapachlH aHBIKTay KaxXeT, acipece
Oyl KOFaMJIBIK KbI3METKE KAaThICTBI Oosica. JKYMBICTBIH QJICyMETTIK JKOHE FBUJIBIMH MOHI Oap.
Makanazna »KyMbBIC OPHBIHJIAFbl KYKTEMEHI a3alTy/bIH HEri3ri OH acmleKTinepi, coHjaii-ak Oacka
eJaepe KacaH /bl MHTEIJICKTTI OeJICeH 11 KOJIaHy IbIH OH HOTHKEJIepl KOpCEeTIIreH.

Erxeli-Terkeini tanmay YIIiH yII OiC KOJMAAHBUIIBL cyxOar, MasMyHJbl Taljay »KoHE
cayasiHama. MaceleHi oJjaH opi Tajaay jKoHE HOTHKEJIepAl aHbIKTay Ke31HAE aKmapar alyAblH 0apIibIK
dJIicTepi KOJTaH bUIIBI.

3eprreyaid Heri3ri Makcathl — Kazakctanna AU konnmany ToxipuOecid aHbikray. COHBIMEH
Katap, MemunuHanma AWM eHri3ymiH BIKTEMad JaMy MYMKIHAIKTEpl JKOHE OHBIH MEIUIIMHA
callaChIH/IaFbI 1IIKI TIPOLIeAy pasIap bl Kajlaii MOJAEepHU3aIUsUIaybl MyMKiH. HoTrokenep »oHe onapabiH
MaHbI3AbUIBIFEL:  MaxanaHblH COHbIHIA KyH caiibiH Al TexHomormsichlHa KeOipek —azampuap
YIIBIpalThIHBI aHBIK Oabikananbl, Oipak oHbl KazakcTaHma KOJIaHy CajbICTBIPMANbl TYpJlie TOMEH
JIeHreie Kabi oThlp, Oy KazakcranHbIH 0acka eepeH apTTa KajJFaHbIH jkoHe amamaapasH A l-
HiH OapybIK apTHIKIIBUIBIKTAPBIH OiIMeNTiHIH Kepcereni. Conpaii-ak, MemuruHaga Al eHrizy
MAIUEHTTEPIiH ACPEKTEePiH Oepy /e maiFai ailMakTapra KeMEKTECETIHIH aTar eTyre 00oJabl.

Tyiiinoi  coe30ep:xacaHIpl WMHTEIUICKT, JICHCAYJBIK CakTay, JWarHocThka, KasakcraH,
U pIaHIbIPy, TEXHOJIOTHS, aybUIIBIK XKepIiep.
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