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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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1. Articles must be provided with a double copy, in English or Russian languages and typed or
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

The role of Artificial Intelligence (Al) in medical science is
growing immensely. Since Al contains features that can address
both preventive and therapeutic aspects of non-communicable
diseases (NCDs), it can potentially lessen the massive burden of
morbidity and mortality associated with NCDs. Al can help in
various ways in NCDs including predicting disease occurrence,
monitoring, ensuring adherence to treatment and follow-up
of patients. Low- and middle-income countries can harness
the benefit of AI for the management of chronic diseases
and effectively address challenges like manpower shortage,
accessibility to health care, etc. However, Al needs to be used
responsibly and rationally in NCDs for its maximum benefit.

Key words. Artificial intelligence, developing countries,
morbidity, noncommunicable diseases.

Introduction.

The world is now witnessing an epidemiological transition
from communicable to non-communicable diseases (NCDs).
The burden of NCDs is immense and accounts for 74% of
all deaths globally. Cardiovascular diseases, stroke, cancers,
chronic respiratory diseases, and diabetes account for most
NCDs related deaths. Evidence shows that large number of
NCDs related deaths are premature and occur before the age of
70. Approximately 86% of the premature deaths occur in low-
and middle-income countries [1].

With a vast population either afflicted or at danger, the
worldwide burden of NCDs is increasing, necessitating a
digitalized approach to the analysis of the enormous data
accessible from various sources for NCDs detection and
management. With the fast growth of artificial intelligence
(Al), there is great promise for improving patient treatment
and outcomes through the analysis of data linked to NCDs and
the creation of predictive models using Al. Al might play a
significant role in monitoring of vital parameters, forecast key
problems, aid in diagnosis and management and facilitating
follow up of patients [2,3]. Additionally, the episodic treatment
approach for NCDs that is now hospital-centric may be replaced
with a more holistic, 24/7 continuum of care strategy with the
use of Al. This may be accomplished with the use of technology
like continuous monitoring by devices that can produce real-
time data and inform medical professionals of any unforeseen
issues that may develop in patients with NCDs. Numerous
benefits of Al have been shown, including cost effectiveness,
dependability, and data loss control [3].
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Most NCD’s are asymptomatic in the beginning, hence the
diagnosis of these NCDs is delayed. The delay in diagnosis
has implications on morbidity and mortality. In addition to
human data, Al tools can collect data continuously from non-
conventional sources such as social media, online search
engines, forums, mobile applications, and other sources. These
sources can offer more nuanced information about various
socio-behavioural and other factors that may contribute to the
onset or exacerbation of pre-existing NCDs [4].

Current scenario.

While the scientific community debates the benefits and
drawbacks of Al, it has already been included into NCDs
treatment through a variety of methods. In this article, the
authors have conducted a literature review on the application
and difficulties of Al in the management of NCDs.

Predicting disease occurrence

As is well known, the cause of NCDs is multifaceted and
depends on a number of variables, including age, sex, ethnicity,
familial characteristics, food, and addiction history. The
aforementioned parameters have been used as predictors in
several models that have been developed.

Villar et al. has developed a movement detection device for
early stroke prediction. Two machine learning algorithms are
incorporated in the device. The detection process includes a
human activity recognition state and a stroke onset detection
stage. If there is any noticeable change in the movement pattern
as compared to the normal, immediately a stroke alert is issued,
and the patient can be evaluated as early as possible [5].

Additionally, machine learning (ML) techniques have been
used to analyse computed tomography (CT) scan data from
stroke victims. After a stroke, free-floating intraluminal
thrombus can develop as a lesion that is difficult to identify from
carotid plaque on a CT scan. To categorize these two categories
using quantitative form analysis, Thornhill et al. employed three
ML methods, including linear discriminant analysis, artificial
neural network, and support vector machine. Each method's
accuracy ranges from 65.2% to 76.4% [6].

Monitoring patients

Since the advent of wearable devices, it has become easier
to have a continuous watch on certain parameters. Although
wearable gadgets have not made a deep inroad into the markets
of developing countries, Al based real time surveillance has
become a potent tool in the management of NCDs across many
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developed nations. We can consider the example of Sweden
where remote sensor-based monitoring of patients is predicted
to reduce annual health care expenditure by 3 billion Euros
by 2025 [7]. Application of Al based technologies in remote
monitoring of conditions such as arrythmias are already in place
in certain developed nations like USA [8].

Al based monitoring has been used to determine the risk of
obesity by monitoring the meal timings and duration of the
subjects through monitoring of hand movements and breathing
pattern [9].

Ensuring medication adherence

Medication adherence is defined as the extent to which a
patient’s behaviour regarding medication corresponds to the
recommendations of their physician [10]. Medication adherence
is one of the cornerstones in achieving control of NCDs such
as diabetes and hypertension. Medication non-adherence has
been linked to a wide array of negative outcomes such as
hospital admissions and mortality [11]. Currently, there are
mobile based services which are under use to ensure adherence
to medications for tuberculosis in India. It has been proved by
studies elsewhere in the world that monitoring patients through
online apps can indeed improve adherence to medications [12].

Data from various countries have shown how Al can benefit
prevention and treatment of NCDs. Many countries maintain
online diabetes registry and it helps health professionals to keep
track of the patients and tailor their needs. Similarly maintained
databases are useful for diagnosis, treatment and prevention of
cancers [13].

Possible avenues of Al in the management of NCDs in low- &
middle-income nations.

Although Al has been able to garner significant traction in high
income countries, the workforce in low- and middle-income
nations have lagged behind by some strides when it comes to
implementation of newer Al based technologies.

1. Data mining

In the developing nations, the lack of actionable data has led to
deadlock in the implementation of proper data driven research.
Their consumer usage of smart devices will increase as these
countries' economies develop, providing the necessary data for
more study.

2. Online surveillance

While there may be a range of reactions to the term "online
surveillance" from academics to the general public, Al based
online surveillance can facilitate access to credible information
to public by countering common myths and falsities that are
commonly spread via social media networks. Also, it can help
in creating a baseline database and monitoring the trend of
NCDs, which is lacking in low- and middle-income countries.

3. Patient empowerment

Al can be used in the form of chatbots and other similar
interactive technologies to disseminate information regarding
NCDs and eliminate misconceptions and apprehensions about
the same. Wefight Inc. designed a chatbot (Vik) utilizing Natural
Language Processing Algorithms, in order to empower breast
cancer patients and their relatives. It offered pertinent, well-
researched medical details about breast cancer epidemiology,
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therapies, and side effects, as well as details on fertility, lifestyle,
medical reimbursements, patient rights, and other topics [14].
A study found that patients who regularly interacted with the
chatbot were more compliant to the treatment protocols [15].

Challenges in implementation of AI based management of
NCDs.

Al has a broad role in health care systems for diagnosis,
prediction of disease progression, and prevention purposes.
However, there are several challenges that are posed towards
proper implementation of Al in developing and underdeveloped
nations. These can be broadly classified as following:

Lack of trained workforce

The developing and under-developed nations who are at
biggest risk of NCDs related pre-matured mortalities are the
ones who lack trained manpower to design proper Al tools
customised for the local settings in order to tackle the problems
of NCD management. In India, the total investment on Al
during the period between 2013-2022 was USD 7.73 Billion.
During the same period, USA and China invested 248.9 billion
USD and 95.11 billion USD in their respective Al start-ups and
programs [16].

Social inequities

While AI has the potential to be a very useful tool for
promoting health equity in the long term, it also has the potential
to reinforce already-existing disparities [17]. This inequity can
be even more pronounced in the aspect of public health which
encompasses NCD care at a mass level. The selection of the
research topic, the representativeness of the data, the choice
of the result definition, the optimization choices made during
algorithm creation, and the post-deployment considerations can
all lead to inequities [18,19].

Difficult interpretation of AI algorithms

Al technologies and their results can often be very difficult to
interpret because of their complicated and non-linear modelling,
which makes it difficult to grasp how the results were arrived at.
This can lead to scepticism and lack of acceptance amongst both
health care providers as well as beneficiaries [20]. Governments,
who often take a risk-averse stance, make the final choices about
the adoption of emerging technology. Verifying the veracity
of data and compiling vast amounts of it is a monumental
undertaking.

Privacy Concerns

This is perhaps one of the most asked questions in the current
digital age. A significant portion of the data used to power Al
technology comes from anonymised data sources, but there
is always a chance that the anonymized replies might be re-
identified, which could lead to the stigmatisation of minorities
[21].

Conclusion.

Evidence suggests that Al approaches have been used to offer

NCD services, and that they have a great deal of promise to

reduce the burden of providing adherence to treatment and
follow-up services for NCDs.
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