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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.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:
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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-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
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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.




O3BMAHMS LodIMORRIS(MR!

Mgsd3osdo LHsGool Fomdmeagbolols bako®ms ©sgoigemn dgdwogyo Fabgdo:

L bAo@os 9bps Fo@dmawyobmm 2 3o@ms@, Gyl ob 0byaoliy® 9bgdbg,odgdooao
LAobos@Bgmo gyamol 1 a390©0bg, 3 13 Logsbol dodibgbs ggenols o LE®0Jmbgdls
doeol L5 06@g@gomols @og0m. 30dmygbgdyemo 3md30y@gageo dBogdo dgbyen ©s oby-
@oliy®gbmgob Gg9dbEgddo - Times New Roman (Kupuumna),boaoem Jodmgagbmgeb @gJl@do
Lako®ms godmgoygbmo AcadNusx. IHogBol bmds — 12. LEsGool msob gbps sbanwgls CD
LEs@oom.

2. LASA00L JMEPEPMds 5O Yoo Fgoygbgl 10 y39MDbY bogergdls ws 20 ag9Mbg dgBb

0@ gO5@@olL ool s Ggboydggools (0byeoliy®, dyligan ©s Jo@myen gbgdbyg) homganom.
3. LAs@0sdo Loko®ms godydogl: bogombol sd@uommds; 3genggol dobsbo; bisggenggo

doboans o 253mygbgdygero Igmnmegdo; Jowgdymmo g gagoo s domo goblbyxs. 9Jldg@modgb-
Ayo babosmol bEs@ogdols Fo@dmoagbolisl s3@m®gdds gbos dogmommb Lsgdldg@modgb@m
3bmggegdols Lobgmds s GomEgbmds; oY@ 0g3oMgdols s wodobgbol Jgmmwagdo (3§ 3539
3950l 30MmMbdgddo).

4. LGOSl mob Pbs osbergl Mgboydg obyeoliy®@, Hylyge s Jodmyga 969Dy
sMobogegd bobggo®o gg9@w@ols JmEgmmdols (bosmsyg®ol, sg@mmdgdols, ©sfglgoyengdols
domomgbom ©s gbs dgoogrgl dgdmgy 3obymuomgdgdl: dobobo, dsbsms ws dgmmegdo,
Ygga9d0 s ©obliggbgdo; BgJb@usm o bsfomo s@ ¢bws ogmlb 15 LE®oJmbbyg bsjengdo)
> boggobdm Lo@dyggdol hodmbomgsgro (key words).

5. gb®oggdo Loko®ms [o@mdmowaobmon bsdgdwo Lobom. yggans 0x3@dyano, dgdo-
X03909@0 s> 30M396G Y0 Inbo3gdgdo ¥bs dgglodsdgomegl BgJl@do dmygeboanl.

6. BOGHOLYOsMgdo 9bes ogml 3mbE@sbEymo; Ly®dsmgdo, bobsbgdo, wosg®sdgdo
- obomoy@gdymo, obmdMomo s Lomobo@m seaomsl holidymo. @gbBagbma®sdgdols
BOAMsbangdo Fo@Imoaobgm 3mbo@oygdo yodmbobymmgdom tiff gm®ds@do. dogHmagm@m-
byg@omgdols Fo@fgdgddo Lododms dogmommm mggms@ol ob mdogd@ogol Lodygsmgdom
35000950L ba@olibo, sbomsagdols dgmgdgols ob 033G 9abs300L dgmmo s s@bodbmm Liy-
om0l bgs s Jggos bofoagdo.

7. Lododgeom 5gBmagdols 2300900 LEsE05T0 s@0obodbgds 0boiosmgbols msbps®mgom,
93beg@ols — giEbomy@o GESbLIM0 3E00m.

8. LASHOSL Mob yYbws shanwgl sgBMMols Jogd asdmygbgdyero Lsdsdyerm s yiEbm-
9@0 dOMIgdol dodenoma®sgoygmo bos (dmam 5-8 Faol Low®dom). sbdsby®o Fymdom
Fomdmpagboan  bodgoma®sgoyge Losdo dogmomgmn xg® Lodsdygarm, dgdwgy gibmgero
530™@950 (23500, 06005 gbo, LEASG00L Lomsy®o, gy@bsgol slbsbgagds, aodmzgdols
s 00, (gao, g9@bsgnol Ne, 30039em0 05 dmgrm a39M©gb0). Jmbma@sgools dgdmbgggsdo
dogmomgmn  2sdmigdol [gmo, saomo o 2390©gd0l Loghmm @omwgbmds. &9JL@Edo
33o005H e ghboggddo 9bos Joymommm s53@mEA0L dglodsdolo N @o@g@s@yg@ol bools
dobggom. dobsbdgfmbogoos, M3 3000 0o Tyodmgdols 9dg@gbo bsfogro ogml 5-6
Jeool Low®dol.

9. LAGOSL Mmob Ybs Sbargl: o) sglgoymgdol ob LodgiEbogdm bgarddwgsby-
ol (odwyobgds, ©sdm{dgoygmo byandm(g@oms ©s dgkoom; &) odgol b3gEzos@mol@ol
sdm{dgogmo Mg3gbbos, MMIgendoz Jomomgdyao 0dbgds Lsgombols @ gogmds, dsbsgols
Lo 3domds, 3g0meEols Lobpmmds, dgogagdols bodgiEbogdm-3@sd@oggeo 360dgbganmds.

10. LEs@ool dmeml bako®ms gggems sgBm@ols bgandm§gds, @mdgamms Homegbmds
o 9bws s@gdo@gdmogls 5-L.

1. @gesdios 0@mggol ggwgdsl dgobfmaml LEs@os. Bgdbdby Igdomds s dg-
X9M90> begds Losgdm@am m@ogobsaols dobgwgom.

12. ogdg9dgmos Mgosdosdo olgmo LEs@ool [omoagbs, Gmdgamoi obsdgkoae
Jodagboano ogm bbgs GgosdiEosdo b a0dmdggybgdgao ogm bbgs aodmzgdgddo.

SMDO 0 0 SMQ oL o S dO LBLEOOHO 0O o SD0OLO O.
@bodbygao Fgbgool o@rgggol dgdmbgggodo bpspogdo oG yobobogngd




GEORGIAN MEDICAL NEWS
No 2 (359) 2025

Coodeporcanue:

Gavrilova Uliana V, Alieva Samaya A, Gerasimenko Aleksandra A, Mikhaleva Ekaterina A, Solovieva Ekaterina V, Vedzizheva Khava Kh,
Sadykov Magomed L, Belousova Anastasia A, Ladaev Abubakar Kh, Aupov Ibragim A, Maasheva Elita A, Makhamaev Ilias B, Yanarkaev
Ibragim R.

NEXT-GENERATION ANTIOXIDANTS: SHOULD WE TARGET PEROXIREDOXINS (PRX)?........cutuiiiiiieiieiereneseseseeesieee e ee . 0-14

Marina Endeladze, Maia Zhamutashvili, Tinatin Gognadze, Elene Meskhi, Natia Jojua, M. Akhvlediani.
CASE REPORT OF CAT SCRATCH DISEASE (BARTONELLA).....cuiiiiitiiiti et eeeeeeeeeesies e s e et e e e eeeneenennennennennenenn 19217

Karapetyan A.G, Santini C, Pellei M, Caviglia M, Dallakyan A.M, Petrosyan Zh.H, Danielyan M.H, Nebogova K.A, Grigoryan V.S.
MANIFESTATION OF RADIOPROTECTIVE PROPERTIES IN COPPER COMPLEXES [CU(L?),] AND [CU(ADM)(PPH,),]PF.,......18-22

Nato Nakudashvili, Levan Ratiani, Tamar Megrelishvili, Elene Saribekovi, Marine Tsabadze, Nina Kipiani, Nino Intskirveli, Magda Tortladze,
Tea Gabunia, Shorena Tsiklauri, Zaza Nakudashvili, George Ormotsadzr, Tamar Sanikidze.
FEATURES OF VASOMOTOR RHINITIS (VMR) IN PATIENTS WITH A HISTORY OF COVID-19 INFECTION.......cccccovvviinnnnnn. 23-31

Warda Mohamed, Rashid Eltayeb, Hussam Ali Osman, Mosab Omer, Elryah. I. Ali, Ammar Abdelmola, Tagwa Yousif, Mohamed Belhocine,
Safa Taha, Elyasa Elfaki, Wael Alzahrani, Asaad Babker, Abdelgadir Elamin Eltom, Marwan Ismail, Ayman Alfeel.

BIOCHEMICAL INSIGHTS AND HORMONAL MARKERS OF POLYCYSTIC OVARY SYNDROME IN SUDANESE WOMEN:
EXPLORING INFERTILITY AND RISK FACTORS IN RED SEA STATE . ..ot eeeteeeee e e e e e e e e 22232239

Kolupayev S.M, Goloborodko M.M, Bytiak S.Yu, Lavrinenko A.S, Lupyr M, Lantukh 1.V, Lytvynova I.L, Gulbs O.A, Dikhtyarenko S.Yu,
Kobets O.V.
PSYCHOLOGICAL FEATURES OF THE REHABILITATION OF PERSONS WITH UROLITHIASIS.......ccccooviiiieeeeeieeeierene e ... 40-44

Wang-Yong Li, Xiao-Yan Yang, Zhun Cai, Guo-Fu Chen.
A CASE OF CECAL CANCER WITH RETROPERITONEAL ABSCESS. .. .ottt e 45-48

Tamriko Dzotsenidze, Arsen Gvenetadze, Giorgi Burkadze, Ekaterine Isakidi, Mariam Shulaia.
GENETIC ALTERATIONS IN TUBO-OVARIAN EPITHELIUM DURING OVARIAN NEOPLASIA.........oiiiiieeeeceeeeeeeeee ... . 49-54

Ali M. Muhammed Ali, Omar M. Yahya, Ehsan HT. AlDabbagh.
IN SILICO DOCKING OF SILYMARIN ACTIVE CONSTITUENTS WITH INSULIN RECEPTORS: A STEP TOWARD DIABETES

Armenuhi Avagyan, Taline K. Ashekian, Armenuhi Snkhchyan, Hasmik Mkrtchyan, Tigran Petrosyan.
BARRIERS AND SOLUTIONS IN THE USE OF ALTERNATIVE AND AUGMENTATIVE COMMUNICATION: A PILOT DESCRIPTIVE

STUDY PRESENTING INSIGHTS FROM ARMENIAN PROFESSIONALS........ oot e 63-71
Xin-Juan Wang, Lian-Ping He.

STATISTICAL TEACHING ON BUILDING STROKE PREDICTION MODELS.........cioiiiiiitiieiinncineeienee e eeeieeeeenenenn 2 12575
Kosherova Bakhyt Nurgaliyevna, Abbozova Shakhnosa Maratovna, Smagul Manar Asyrovna, Zhumagaliyeva Galina Dautovna, Sagyndykova
Togzhan Baibolsynovna.

MEASLES IN PREGNANCY IN THE REPUBLIC OF KAZAKHSTAN: CLINICAL AND LABORATORY MANIFESTATIONS AND

Warda Mohamed, Rashid Eltayeb, Hussam Ali Osman, Mosab Omer, Elryah. I. Ali, Ammar Abdelmola, Tagwa Yousif, Mohamed Belhocine,
Safa Taha, Elyasa Elfaki, Wael Alzahrani, Ayman Alfeel, Asaad Babker, Abdelgadir Elamin Eltom, Marwan Ismail.
FOLLICLE-STIMULATING HORMONE RECEPTOR MUTATIONS IN SUDANESE WOMEN: A STUDY ON POLYCYSTIC OVARY

Saidulaev M.A, Osipova N.I, Gurtskaya A.D, Semov N.D, Khusainov R.R, Khabarov E.A, Lech D.S, Stotland P.A, Eloeva V.V,
Syromyatnikova A.V.
PIRACETAM HELPS RESTORE VISION AFTER CRANIOCEREBRAL TRAUMAL . .......c.oiiiieeiiieeeeeeeee e e e eeeeeeeene ... 87-88

Ming Li, Wen-Wen Hao, Li-Juan Ru.
THE ASSOCIATION BETWEEN AQUEOUS HUMOR MICROENVIRONMENT IN DIABETIC CATARACT PATIENTS AND
POSTOPERATIVE MACULAR EDEMA AND VISUAL ACUITY CHANGES.........cuiieeeeeeeeeeeeeeeeeecre et ereeveeveenenesnenne e e e e 020 .89-90

Voloshyn-Haponov [.K, Lantukh 1.V, Gulbs O.A, Dikhtyarenko S.Yu, Kobets O.V, Pustova N.O, Popova N.G, Gridneva O.V, Ostapenko V.M,
Mikhanovska N.G, Torianyk LI.

PSYCHOLOGICAL FEATURES OF THE SUBJECTIVE PERCEPTION OF THE QUALITY OF LIFE OF PATIENTS WITH
HEPATOCEREBRALDY ST ROPH Y ...ttt e e e e e e e ettt e e et e eneas 91-95

Bangqiang Hou, Wei Liu, Ke Pan, Yiya Wang, Yaomin Luo, Yutong Han, Jingjing Liu, Qing Wu, Yinxu Wang.
BRAIN NETWORK FUNCTIONAL CONNECTIVITY AND CORTICAL ACTIVATION FEATURES DURING THE SWALLOWING
TASK FOR THE PATIENTS OF POST STROKE DYSPHAGIA: A MULTI- CHANNEL FNIRS STUDY ...t 96-107

Assel Ibrayeva, Dinara Ospanova, Korlan Saduakasova, Anar Akshalova, Anar Muratbayeva, Shynar Tanabayeva, [1dar Fakhradiyev.
PREVALENCE AND SOCIO-DEMOGRAPHIC RISK FACTORS OF EMOTIONAL BURNOUT AMONG PSYCHIATRISTS AND
NURSING STAFF IN PSYCHIATRIC SERVICES IN KAZAKHSTAN. ... .ottt sttt ettt ebea e e e 108-115



Violeta Grajgevei Uka, Art Uka, Lirim Isufi.
THE SOCIODEMOGRAPHICAL AND MORPHOLOGICAL CHARACTERISTICS OF PRESCHOOL CHILDREN WITH SIDEROPENIC
ANEMIA IN THEKOSOVO SAMPLE . ... ottt ettt e e eteetsessens e esnessssssesesseasee s e s neennenenennn 116-119

Li-Bo Wang, Chun-Miao Xu.
ENHANCING OPHTHALMIC NURSING EDUCATION: A COMPREHENSIVE APPROACH TO CLINICAL TEACHING AND

Maia Zhamutashvili, Tinatin Gognadze, Natia Jojua, Elene Meskhi, Ketevan Meskhi, Ekaterine Dolmazashvili.
CO-OCCURRENCE OF HANTAVIRUS PULMONARY SYNDROME AND HEMORRHAGIC FEVER WITH RENAL SYNDROME.......123-125

Abdukalikova D.B, Auezova A.M, Baymuratova M.A, Yessembayeva S.S, Yermukhanova G.T, Yerkibayeva ZH.U.
WORKSHOP AS A PRACTICE-ORIENTED METHOD OF TEACHING DENTISTS: INTRODUCTION TO EDUCATIONAL PROGRAMS
FOR WORKING WITH CHILDREN WITH AUTISM SPECTRUM DISORDERS (ASD)....cuiitiiiiiiiie e 126-132

Li-Juan Ru, Qian-Qian Yao, Ming Li.
RISK PREDICTION MODEL FOR ACUTE KIDNEY INJURY IN PATIENTS WITH SEVERE ACUTE PANCREATITIS................133-135

Sawer S. Ahmed, Abdulazeez M. Brifkani, Haval J. Ali, Nasir A. Al Allawi.
FACTORS AFFECTING HEALTH RELATED QUALITY OF LIFE IN ADULT PATIENTS WITH BETA-THALASSEMIA

Liu-Xia Shi, Xiao-Ya Peng, Xiao-Xu Ruan, Rui Li, Wen-Jie Wen, Chao Deng.
WHOLE TRANSCRIPTOME SEQUENCING AND CIRC_HSA 0001847 ON PROLIFERATION AND INVASION OF ORAL SQUAMOUS

Takuma Hayashi, Krishna Prasad Acharya, Sarita Phuyal, Ikuo Konishi.
THE ROLE OF LIVE BIRD MARKETS SHOULD BE EMPHASIZED IN PREVENTING THE SPREAD OF HIGHLY PATHOGENIC
AVIANINFLUENZAINFECTIONS. ...ttt e ettt ettt esaebes et saebeststene e e et en e neenenennenennenennen. [ 90-158

Karapetyan A.G, Grigoryan V.S, Santini C, Pellei M, Del Gobbo J, Dallakyan A.M, Petrosyan Zh.H, Fanarjyan S.A, Danielyan M.H, Nebogova
K.A.
BLOOD AND CYTOGENETIC MARKERS IN EXPERIMENTAL BURNS AND THEIR TREATMENT WITH [CU(LCF‘) ] AND [CU(ADM)

Sharofova M.U, Khalimova F.T, Habasi Maidina, Jiangyu Zhao, Haji Akber Aisa.
ANTIMICROBIAL AND ANTI-INFLAMMATORY ACTIVITY OF PLANT EXTRACTS: PROSPECTS FOR THE DEVELOPMENT OF
COMBINED THERAPEUTIC AGENTS ... ettt ettt ettt sttt sttt se st senesesaeneneesnsesnnn e e e e e e e nenennenne | 04=168



GEORGIAN MEDICAL NEWS
No 2 (359) 2025

STATISTICAL TEACHING ON BUILDING STROKE PREDICTION MODELS
Xin-Juan Wang, Lian-Ping He.

School of Medicine, Taizhou University, Jiaojiang, 318000 Zhejiang, China.

Abstract.

This paper comprehensively elaborates on a statistical teaching
design that is intricately centered around the construction of stroke
prediction models. Stroke, being one of the foremost causes of death
and disability on a global scale, necessitates the development of
accurate prediction models, which carry substantial clinical value. This
teaching design is meticulously crafted to not only endow students with
practical statistical skills but also to deepen their comprehension of the
medical applications of statistics. By doing so, it aims to cultivate cross
- disciplinary talents who are proficient in both statistical and medical
knowledge, equipping them to contribute effectively to the field of
medical data analysis and stroke prevention.

Key words. Stroke prediction model, statistical teaching, cross -
disciplinary education.

Introduction.

Stroke is a leading cause of death and disability in globally and
particularly in low- and middle-income countries, and this burden is
increasing [1-4]. The stroke burden will probably continue to grow
across the world [5-8]. Stroke is the second leading cause of death
globally, surpassed only by ischemic heart disease. It is characterized
by five key features: a high incidence rate, a high disability rate, a
high mortality rate, a high recurrence rate, and a significant economic
burden. As the leading cause of adult disability worldwide, stroke
affects over 13 million new cases each year. The residual neurological
dysfunction and socio-economic burden associated with stroke present
major challenges in the field of public health in the 21% century [9-13].
Stroke, a complex cerebrovascular disease, poses a grave and persistent
threat to human health. It has a profound impact on individuals, families,
and society at large, not only in terms of mortality but also in causing
long - term disability. The development of reliable stroke prediction
models has emerged as a crucial area of research and practice. Such
models can play a pivotal role in accurately identifying high - risk
populations. Through early identification, preventive measures can
be implemented, and timely medical interventions can be carried out,
potentially reducing the incidence and severity of strokes.

In the contemporary educational landscape, there is a growing
emphasis on interdisciplinary education. Integrating real - world
medical cases like stroke into statistical teaching serves multiple
purposes. Statistics education is a necessary element of education [14].
Firstly, it transforms abstract statistical knowledge into a more tangible
and practical form. Students can better understand how statistical
methods are applied in real - life scenarios, rather than just learning
theoretical concepts in isolation. Secondly, it meets the increasing
demand for compound talents in the medical and statistical fields.
As the healthcare industry becomes more data - driven, professionals
who can bridge the gap between medicine and statistics are highly
sought after. By incorporating stroke - related content into statistical
teaching, students are exposed to the challenges and opportunities at
the intersection of these two disciplines.

Teaching Objectives.

Knowledge-level Objectives: Students are expected to achieve
a comprehensive mastery of basic statistical concepts. Probability,
which forms the foundation of statistical reasoning, will be explored
in depth. They will learn about different probability distributions
and how they apply to various medical phenomena related to stroke.
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Correlation analysis will be taught, enabling students to understand the
relationships between different risk factors associated with stroke, such
as the correlation between high blood pressure and the likelihood of
stroke occurrence. Regression analysis, a fundamental tool in statistical
modeling, will be a core focus. Students will be introduced to simple
linear regression, understanding how to model the relationship between
a single independent variable (e.g., age) and the dependent variable
(risk of stroke).Students predicted through statistical software analysis
that hypertension, heart disease, diabetes, dyslipidemia, high salt diet
and some meat diet, drinking, lack of exercise and homocysteine
will increase the risk of stroke. Furthermore, they should gain a deep
understanding of the statistical principles underlying stroke prediction
models. Logistic regression, which is particularly useful for predicting
binary outcomes such as the occurrence or non - occurrence of stroke,
will be explained in detail. Students will learn how to estimate the
odds ratios and interpret the coefficients in the context of stroke risk
factors. Survival analysis, which is essential for analyzing time - to -
event data (such as the time from the onset of certain risk factors to the
occurrence of a stroke), will also be covered. In the realm of modern
machine - learning, algorithms like the random forest method will be
introduced. This method is known for its ability to handle non - linear
relationships and complex data structures, making it highly suitable for
stroke prediction where multiple interacting factors are involved.

Skill-level Objectives:

Students will be trained to collect stroke - related data from a diverse
range of sources. Electronic medical records (EMR) systems are a rich
source of patient - specific data, including information on medical
history, symptoms, and diagnostic test results. Students will learn how
to navigate EMR systems, extract relevant data, and ensure data privacy
and security. Epidemiological surveys, which provide population -
level data on stroke prevalence, risk factors, and trends, will also be
explored. They will understand how to design and conduct surveys,
as well as how to analyze the data collected. Public databases, such as
those maintained by health organizations and research institutions, offer
large - scale, standardized data that can be used for stroke research.

Once the data is collected, students will be taught data cleaning
techniques. Handling missing values is a common challenge in medical
data. They will learn methods such as imputation, where missing
values are estimated based on other available data. Outliers, which
can distort the results of statistical analysis, will be identified and dealt
with using appropriate techniques. Inconsistent data formats, such
as different units of measurement for blood pressure values, will be
standardized. Real - world stroke datasets will be used for hands - on
exercises, allowing students to apply these data cleaning techniques in
a practical setting.

In terms of model building, students will be proficient in using
statistical software such as R or Python [15-18]. These programming
languages offer a wide range of libraries and packages for statistical
analysis. They will learn how to use these tools to build stroke prediction
models, starting from simple models and gradually progressing to more
complex ones. Model validation is crucial to ensure the reliability of
the models. Students will be taught how to use techniques such as
splitting the data into training and testing sets and using appropriate
validation metrics. Evaluating model performance is also essential.
They will learn about metrics such as accuracy, sensitivity, specificity,
and the area under the receiver operating characteristic curve (AUC).
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Additionally, students will be able to interpret the results of statistical
models. This involves understanding what the coefficients, odds ratios,
and other statistical measures mean in the context of stroke prediction.
They will also be trained to communicate statistical findings effectively,
both in written reports and oral presentations [19-21].

Attitude-level Objectives:

The teaching design aims to cultivate students' genuine interest in
interdisciplinary research. By presenting the real - world application of
statistics in stroke prediction, students will see the value of combining
different fields of knowledge. They will be encouraged to explore
further connections between medicine and statistics and potentially
pursue research projects at the intersection of these disciplines.
Developing critical thinking is another important aspect. In the context
of medical data analysis, students will encounter complex problems and
conflicting data. They will be taught to question assumptions, evaluate
the quality of data and models, and make informed decisions. Problem
- solving abilities will also be nurtured. When faced with challenges
such as data quality issues or model performance problems, students
will be guided to develop strategies to overcome these obstacles.

Teaching Content.

Introduction to Stroke: The definition of stroke will be presented
in detail, differentiating between ischemic stroke, which is caused by
a blockage in the blood vessels supplying the brain, and hemorrhagic
stroke, which results from bleeding in the brain. The classification of
stroke will be explored, including subtypes such as transient ischemic
attack (TTA), which is often a warning sign of a more serious stroke.
Epidemiological data on stroke will be shared, such as the global and
regional prevalence rates, incidence trends over time, and differences
in stroke occurrence based on factors like age, gender, and ethnicity.
Risk factors for stroke will be comprehensively discussed. Modifiable
risk factors, such as high blood pressure, smoking, diabetes, and lack
of physical activity, will be emphasized, as these are areas where
preventive measures can be targeted. Non - modifiable risk factors,
such as age, family history, and genetic predisposition, will also be
covered. The significance of prediction models in stroke prevention and
treatment will be illustrated with real - world examples. For instance,
how a prediction model can help doctors identify patients at high risk
of stroke and recommend appropriate lifestyle changes or medical
treatments. This part of the teaching content provides students with a
solid medical background, which is essential for them to understand the
subsequent statistical analysis in the context of stroke prediction. By
learning predictive models, students' clinical decision-making abilities
can be enhanced.

Data Collection and Preprocessing: Students will be taught in
- depth about the various sources of stroke - related data. Electronic
medical records systems vary in their structure and functionality. They
will learn how to query these systems to extract relevant data fields, such
as patient demographics, medical history, and laboratory test results.
For example, when extracting data on patients' cholesterol levels, they
need to ensure that the data is accurate and complete. Epidemiological
surveys require careful planning. Students will learn about sampling
methods, questionnaire design, and data collection procedures. They
will understand how to select a representative sample of the population
to ensure the validity of the survey results. Public databases, such as the
National Health and Nutrition Examination Survey (NHANES) in the
United States, offer a wealth of data. Students will be guided on how
to access these databases, search for relevant stroke - related data, and
download the data for analysis.

Data cleaning techniques will be demonstrated with practical
examples. When dealing with missing values, students will learn about
mean imputation, where the missing value is replaced with the mean
value of the variable. However, they will also be made aware of the
limitations of this method and alternative techniques such as multiple
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imputation. Outliers can be identified using box plots and scatter plots.
Once identified, they can be treated by either removing them if they
are due to data entry errors or transforming the data to reduce their
impact. Inconsistent data formats can be standardized. For example, if
some blood pressure values are recorded in mmHg and others in kPa,
students will learn how to convert all values to a single unit. Hands -
on exercises using real - world stroke datasets will be an integral part
of this section. These datasets may be obtained from local hospitals,
research institutions, or public sources. Students will work through the
entire data collection and preprocessing pipeline, from retrieving the
data to cleaning and preparing it for analysis. Demonstrating through
examples can help students better master statistical skills.

Statistical Modeling: The teaching of statistical models for stroke
prediction will start with simple linear regression. Students will
be shown how to formulate a linear regression model to predict a
continuous outcome related to stroke, such as the severity of stroke
symptoms. They will learn how to estimate the regression coefficients
using least - squares method and how to test the significance of these
coefficients. As the course progresses, more complex models will
be introduced. Logistic regression, which is widely used in medical
research for predicting binary outcomes, will be covered in detail.
Students will learn how to build a logistic regression model to predict
the probability of stroke occurrence. They will calculate the odds
ratios for different risk factors and interpret these ratios in terms of
the increased or decreased risk of stroke. Survival analysis will be
taught with a focus on understanding the time - to - event nature of
stroke data. Students will learn about Kaplan - Meier curves, which
are used to estimate the survival function in the context of stroke, and
Cox proportional hazards models, which can account for multiple
covariates when analyzing survival data.

In the machine - learning section, the random forest method will be
introduced. Students will understand the concept of decision trees,
which form the basis of the random forest algorithm. They will learn
how the random forest algorithm combines multiple decision trees to
improve prediction accuracy and reduce overfitting. The algorithm's
ability to handle non - linear relationships and complex data structures
will be demonstrated with examples from stroke data. For instance,
how it can capture the interaction between multiple risk factors such
as the combined effect of high blood pressure and diabetes on stroke
risk. Students will use statistical software to implement these models
on stroke - related datasets, comparing the performance of different
models and understanding the advantages and limitations of each.

Model Evaluation and Validation: The evaluation metrics for
prediction models will be explained in detail. Accuracy, which is
the proportion of correct predictions (both true positives and true
negatives) out of the total number of predictions, will be introduced.
However, students will also be made aware that accuracy may not
be the most appropriate metric in imbalanced datasets, such as those
where the number of stroke cases is much smaller than the number
of non - stroke cases. Sensitivity, which measures the proportion of
actual positive cases (true positives) correctly predicted by the model,
is crucial in stroke prediction as it helps in identifying all potential
stroke patients. Specificity, on the other hand, measures the proportion
of actual negative cases (true negatives) correctly predicted. The area
under the receiver operating characteristic curve (AUC) provides a
comprehensive measure of the model's performance, as it takes into
account both sensitivity and specificity at different classification
thresholds.

Techniques for model validation will be demonstrated. Cross -
validation, such as k - fold cross - validation, will be taught. In k -
fold cross - validation, the data is divided into k subsets. The model
is trained k times, each time using k - 1 subsets for training and the
remaining subset for testing. This process helps to ensure the reliability
and generalizability of the model. Students will be shown how to



implement cross - validation in statistical software and how to interpret
the results. They will also learn about other validation techniques, such
as the hold - out method, where a portion of the data is set aside for
testing while the rest is used for training. By the end of this section,
students will be able to evaluate the performance of different stroke
prediction models and select the most appropriate model for a given
dataset.

Teaching Methods.

Lecture - based Teaching: Lectures will be used as a primary method
to convey fundamental statistical concepts, model principles, and
theoretical knowledge. Visual aids such as graphs, charts, and diagrams
will be extensively used to enhance understanding. For example,
when explaining probability distributions, visual representations of
normal, binomial, and Poisson distributions will be shown. Real -
world examples and case studies will be integrated into the lectures.
For instance, when teaching about regression analysis, a case study
on how age and blood pressure are related to the risk of stroke will be
presented. The lecturer will walk through the entire analysis process,
from formulating the research question to interpreting the results. Key
points will be emphasized, and students will be encouraged to ask
questions during the lecture. Lecture notes will be provided in advance
to help students follow the content more effectively.

Hands - on Practice: Laboratory sessions will be carefully arranged
to provide students with ample opportunities to apply statistical
software to analyze stroke - related data. The software environment
will be set up in advance, with all the necessary libraries and packages
installed. In the initial sessions, students will be given step - by - step
guidance on basic tasks such as data import, data exploration, and
simple statistical calculations. As they progress, they will be given
more complex tasks, such as building and validating stroke prediction
models. During the hands - on practice, instructors will be present to
provide real - time troubleshooting. If a student encounters an error
while running a statistical code, the instructor will help identify the
problem, whether it is a syntax error, a data - related issue, or a problem
with the model formulation. Students will be encouraged to experiment
with different parameters and models to gain a deeper understanding of
how these factors affect the results. Students' statistical and professional
knowledge have been effectively improved.

Group Discussion: Group discussions will be organized regularly
to foster collaborative learning. Topics for discussion will be carefully
selected to encourage critical thinking. For example, when discussing
the advantages and disadvantages of different prediction models,
students will be asked to compare the performance of logistic regression
and the random forest method in terms of accuracy, interpretability,
and computational complexity. They will be required to support
their arguments with evidence from their own analysis or from the
literature. The impact of data quality on model performance will also
be a key topic. Students will discuss how missing values, outliers, and
inconsistent data can affect the results of stroke prediction models and
what strategies can be employed to mitigate these issues. The clinical
implications of model results will be another area of discussion. For
instance, if a model predicts a high risk of stroke for a particular
patient, students will discuss what medical interventions should be
recommended based on the model output. Each group will be required
to present their findings and conclusions to the class, promoting further
discussion and knowledge sharing.peer interactions motivate students
and expand their perspective [22-23].

Teaching Evaluation.

Formative Evaluation: Formative evaluation will be an ongoing
process. During hands - on practice, instructors will observe students'
performance. They will note how students approach data analysis tasks,
whether they are able to apply the correct statistical methods, and how
they handle problems that arise. For example, if a student is struggling

74

with data cleaning, the instructor can provide immediate feedback and
guidance. In group discussions, the participation of each student will
be evaluated. This includes their ability to contribute to the discussion,
listen to others' opinions, and build on ideas. The quality of students'
questions and comments during lectures will also be considered as part
of formative evaluation. Based on this continuous assessment, timely
feedback will be provided to students. This feedback will not only
point out areas for improvement but also highlight students' strengths.
understand their learning interests and needs and manage their projects
longitudinally [24]. Greatly inspired the students' enthusiasm for
learning.

Summative Evaluation: Written exams will be administered
to assess students' theoretical knowledge of statistics and stroke
prediction models. The exam questions will cover a wide range
of topics, including statistical concepts, model principles, and the
interpretation of results. For example, students may be asked to explain
the difference between simple linear regression and logistic regression
and when each should be used in stroke prediction. They may also
be given a dataset and asked to perform a specific statistical analysis
and interpret the results. In addition to written exams, students will
be required to submit a project report on building a stroke prediction
model. The project report will evaluate their data analysis skills, from
data collection and preprocessing to model building and evaluation.
It will also assess their model - building capabilities, such as their
choice of appropriate models and their ability to fine - tune the models.
Written communication skills will be evaluated based on the clarity
and organization of the report, as well as the proper use of statistical
terminology [23-25]. Students have a complete learning experience in
establishing predictive models.

Conclusion.

The statistical teaching design on building stroke prediction models
has successfully integrated statistical knowledge with medical
applications. Through this teaching, students have been able to master
practical statistical skills and gain valuable insights into the medical
field. They are better equipped to handle real - world data analysis
problems in the context of stroke prediction. However, there is room
for further improvement in future teaching. Incorporating more real -
time data, such as data from continuous patient monitoring systems,
can make the teaching more relevant and up to date. Advanced machine
- learning algorithms, such as deep neural networks, which have
shown promise in medical data analysis, can be introduced to expand
students' knowledge and skills. Multi - center collaborative research,
where students from different institutions work together on stroke -
related projects, can also enhance the learning experience by exposing
students to diverse datasets and research perspectives. Students will
master the predictive efficacy of modern machine learning algorithms,
including Logistic Regression, Decision Tree, Random Forest, Extreme
Gradient Boosting, and K-Nearest Neighbors, for stroke prediction.
They will also conduct a comparative analysis to identify the optimal
predictive method. We present key learnings designed to assist others
in successfully integrating R into education [26].
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