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X9600009mool  3M0BolYdoL  MML.  BoMB393BHO0L  Bsddsm  5MGOEIOL  BIGOIM
39MAOIR0ME0 3536039 gds S IMBbEgMBSLMOD MMsErm 3mbBEoE0 YBOMB3gymRL
3o bgedobszmdmdsl, Mol 4sdma obobo bdoMms 96056 X sbwoE30L d30M3geo bsbol
36OmRgLbombsergdo,  MMIWIdLsg  3530963Jd0  B0oMIM9396 X 9bIMMYEMIL6
©5393006987)0 36MHMdEGIgdol d900bz93580. 50b0TbMw0o 2o6M9aMmgds goblszMmEgde
96003690md5L  0dgbl 08 30MMdYdT0, MMEILIE KIBI330L LoLEYIsDY WIGHIMMZS
0DMYds O 99300090905 LHMOIRO s 9539dEH0s60 dMmALEbMEMdOL MOOHMb3gwymas (
Claire A. Cadogan & Carmel M. Hughes, 2020; Watson et al., 2019; Pantasri, 2022; WHO, 2020;
FIP, 2020) gemds¢n®mo xsboggol ghom-gmom  360d369em3sb  godmfiggzo  ®hgds
06939930600 55350093900l 3536039900l  3MBEGHMM@WO ©s 0360BEo0L 9x3gdEH0bO
396bm®E30gmgds. 3593065300 Fodmoygbl 535098900l 3619396300l gOI-gMH o Y39esbY
91839936  9gmmEL, 6Mmdgwog 960083690m3bs 99306093 MMAMOE 935 JdOL
393603909050, 0bg L03Z3EOWOIBMBSL. T35, 39d30b65300L 5MBLH3ITIMOBO ORIGMIZS 33¢53
36393 MRYdS, M3 539300609005 0bZMOMBs300l IBOGEOEHE O LoBMYsMYdOL
13933H03MO  ITMI0YOINMYGOLSD. 58 3MmbBIJuBHTo  BoMT3933HJO0 9GOV
3mbsfogmdgh LEBMASMYOOL BFMOTOMGILS s 35§30bsEOOLYEA BEMdOL BT
(Bragazzi, 2019; Le et al, 2022).x5605330L0 3@mdsermMo 3600HDobgdol 3oMmMmdgddo
396L53MPMgdMo 36033bgemds gboFgds LolEGHAol dEYMIEMBLS s FMJbOW MBS, B
31olbIMAL  5MLYIMo  MHGLMOLYOOL  M3BHOToE  A5TMYgbgdsl s  Lbgoolbgs
36MHMR9gL80Mbsol 3MMmOPOboMYdME MsbsTIOMIWMBSL. 58 3OMEgLT0 Lomgdm 58M0s]gd0
3obobogds, HMAMOE 9OHMN-9M000 Y391sDYg 5©3EH0MJB5O S bgdobsfizmdo HAMO.
om0 godmm  Jugero, gobsbamdogzgdo LsdMTom LssmMGd0 @S LEBMYSMYISLID
390030 3m36035305 byl Mfigmdl LoBMPsMYOMH030 X IBIOMGWMBOOL bsF0MHMYd9dbY
UHGO0xg 09530609056, sOBYOMo 3330390 MEYdJO0 SILEGHVIMJOL, GMI dsmo gBgj@0sbo
0639365305 593060908 X 9b6o330L  IHILYIMNGOGODY IGHZOOMZOIL s AR MIGLYOL
LyM30L90bg [3MsL (Aruru et al.,, 2021; Pantasri, 2022; El Kalach et al., 2025).d0bgs3500
50b0dbmeo  i3aromobls, gsM3o3933HJ00L  OMEoL OV RILMZbo  Ggosobgds d93M
930996580 33003 F9HBOMOMWO0s. OBGIMO I3HI0EJ0XYdJd0 F0POMYOL, BT Too
5JBH06O BIO®MEMdL 939MbgdL  bbgoolbgs mGmRB0BI300o, 15356MmbIgdwm o
GHYLMOLYEO  BodBMMO, o0 TMEOL SMOBS3TMOLO  BHEMIBobao, 3OMBILBOMEO GOl
3M5LH MO0 50435 O x9bs(330L LOLEGIsLmb LYLEO 0bEHIYM30s. 50b0TBEO YoEIgBMgds
d0momgdL, GMmI oo OMEoL MRO® LoMdolbgwo TguFogas s 0bGHIAMIEOOL
399¢09M90S S(30E090G0S 3960980900Lm30l 98399dGH0sbo dBsymxz3bols
MBOWb3gmbogmazs (Bahlol et al, 2024; Durand et al, 2022; Carpenter et al,
2022;)bogormggeoml 99dmbggzedo  Lomgdm  sx3mosdgdo  3600369m3zsb Gl

Georgian Scientists/do®mggwo dgisbogegdo ¢. 8 N 3, 2026 | 2



SLOMwgdbgd COVID-19 356gdool  39Hom©do, goblszmmemgdom  890035996¢39d0b
bgadoboi3mdmdol, 353096@ms  3MBLWWEHsEooLs s IMLObEgMdOL 0bxgm®mIomgdols
903smmgdom. 33w30L dobgz0m, 35:30963gd0L 66.9% s BoGTs:393G ool 77.1%
900hb93095, O™ FoMm35393G900L J09M 2539990 €1930F9bI30900 3603369eM3z56 Breaemls
SLOMEgds COVID-19-0b 36M939630580. (Pruidze et al., 2021).5U939, 99BOY©OME0s
dmbo390900 39630560 9OMWO S B0/ LTvoEm  Fgdmbisgwrol  dJmbgy  939ybgdol
390569800  965¢00Bol Tglobgd, bmerm Bods®mgzgurml 803sMmMYI0m SO MIM030
33193990 49BLS3MMMgd0m oM. [obsdadsmg WO MHsEEOOL dodmbowrgs doBbs
olobogh  Lomgdm  58305dgdol  BsMT5:393B00L  MIMEOL BBl yMds MO
3560980900Lm30L  FBoEYMREOLS s MYoMgdol  IMm3gldo, dsmo  Bbgiogdol,
99L5dgdMIYGOOLS @S IOBYOIEO A5TM[393900L TJRBOBYOSL. ©0b0dBMEo Lszombgdols
d9LPogems 8603369em35605 x9B©s330L LOLEAOL BEYMHEMBOL oL IMGOMOS© @
9353500 35600930900LbmM30L 9x39dEH0s60 FPsYMbOL MHBEMMB3gELsYMRBS.

3900 MEMY05

330935 §o63moagbl o Mo@mmol  LobEgds@Gobgdmer  dJodmbogsl,  MHMIGEo3
995396905 2019-2025 {iengddo go8md39969dw9eo Logmmsdm®olm bsdg36096MHm bsdMMIgdOL

565E0BL. oG Mo@MOOL dogds 4obbmM309m@s BogMMEdMEMOLM dmbszgdms 35Hgddo
d9L50530b0 B3356dM LoGY39d0lL godmYgbgdom. TgMBg3s FoBbMME0gW@s BsGM30Ls @S
3959060 3b30L Fobslfo® 4obLsBOZMMEO 3M0EHIM0MTGdOL Loxgwydz9w B, bmwwm Jowgdmwo
dmbs399980  295bseobEs M9FoEmHo  LobmgBol FgomEPom, Gz MHOMBIgYMR.
096353933 JO0L OHMEol 333w gJuE Jgxzsl9gosl 39690 gdOLMZ0L FBoymabols s
952060900L 36 9JLEdo.

dogdobl LMo ga0s

06500090569 3309308 FoMRddo  obbmM309@s  LogPMITMMOLbm  LydgboghH™m
W0oBJOOGHMMOL  LoLEGIMMOo dogds s dgMBgMo  igommgdol  LoLEHgdo@obgdo
565¢0bB0, MMAol JoBsbo ogm Lsmgdm 983005J900L Bo6mB5393GJOOL Mol Fgisligds
3WMISMEOHO  35bgdogdobmgzols dBosymebols s MHgogocgdol  3GmEgldo.
@0GJOIGHMOME0 d0gds BIGHIMPS MmmMb doMO0MOIE© JgdBHOHMbmE dmbsgdms dsBodo:
PubMed, Scopus, Web of Science s Google Scholar. s0bod6w9cmo dmbszgdms dsbgdo dgocBs
350 5090 53500980M0 BbEMMBOLS S X9bOE30L BBIOMTo RsGmM LsdgibogMm
dm33ol  2odm. TG JO0m  A5dMYgbadew  0dbs  LogH®DITMGOLM  MGmYIBOB30900L
MBOE0SCMEOO 56256000900 s 3M0B030L ©M3MIY6GHId0, dso dmMol World Health
Organization (WHO), International Pharmaceutical Federation (FIP) s Centers for Disease
Control and Prevention (CDC), 653 vH6Mb3geymas 330930l 00935msb 0535380609390
30MBIOHO  093mI9bo30gd0L  Qom3zoobfiobgdsl.  dogds  dmogsgs 2019 erob
0563600056 2026 (ersdg g99md399690e BsdmrmMdgol. Lsdogdm LEMoEHIR0s 9BAIbYdMOs
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153356dMm  Lo@GYzgdol 3mdd0bs30sL Boolean ™m3gcsdmemqdol (AND, OR) godmyggbgdoom.
2990yg9gbgdmeo 1533956dm LoEyzgdo dmo3s3s: ,community pharmacy®, ,pharmacist role®,
~public health pharmacy®, ,pandemic preparedness®, ,COVID-19 response®, ,vaccination®,
.immunization campaigns“ s ,health system resilience®. UoFoMmgdol T9dmbggzsdo
259my9bgdm 04bs GqLsdsdollo MeSH ¢g®mdobgdo.

896Bg30lL 3M0EgMm0dgdo

0oG9M5GHMOOL dodmboergsdo BsOmo 0dbs 331093900, HMIW9dO3 5305YMmz0od©bab
3990099 3603 9M019d90L: M9396D0MgdMo LodgEbogh™m LEsEH0900;

doloerols  go9md3994bgdols  Hargdo  2019-2025 ;0byerolé  gbsBg  Hotmdmygbogro
399md399690mo  BsLoEgd0;BMINVBOMYGOMEO  BMB5(393GJO0L  3OMBILBOME  HMEW DY
3560930900LmM30L  FBsYMBBOLs s MYGoa0MmgdoL 3MbEHJuGHT0; dMo(393s 9I30MOE
33w9390L, LobiGgdme  80dmboerggdl, d9@osbseoBgdl 96  XsboE30L  3mo@o3ol
565¢0B;00mMob o 04bs 330093900, HMIGd0E:6M 0gm M9390B0MGdMMOo; gbgdms
dbMEME  @dMOIGHMO0M™ b Bgdbmmmyon®  Lo3ombgdl  LsbmYsMdMHOZ0
X 96O MdOL 333mb96@E0L 3°6909; 56 9035305 B6M353933Ggo0L
B30 mdsls; oMo qbos Fbmmm s0LEHMdEL LEMwo G9gduE ol 4o69dy.

339093900 d9MBg35 s Bmbsggdoms s0m3Mn3s

0©96&0x8030MGdMo 33093900l dgMBg3s  gobbmM0gm©s  9BHO3MIMOZ5®. 30639
9G93y 9oLy 6596MMIgd0L  LEMOEMIOO s J9FMOMOEbS  MYBLMID  TGmUodsTM
3990¢003530900. 89069 9B93Dg 39bbMME309w@s bMB5309d0L (abstract) sbserobBo, bmerm
LodMEMM 9E93BY 9535 LOIEO 3H9JuBYd0 TgLsdSTOLMBOL 3M0EYMH0Tgdol Jobg30m.
WoBgOoGHMMoL  99Bg3s  gobbmMizogws LolEgdmGo  Bodmbogrggdols o
39359650 Dgdolm30L  LolvMzgwo  sBIM0TYgdoL  3bdEgdol- PRISMA-U  (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses) 36006303900 89lododoboc.
LoHYoL 9Bo3Bg Lb35OLBZS FMbOEGIMS BsBOWIL A98M0339005 LB Mgdom 80 LodgEboghH™m
09560m. ©MBdWomgdmEo Bsbsfgmgdol sdmEgdols s Lsmomgdols s sbmEsE0gdols
306390 dgielgdol  890gy  godmocmogbs  0gdsliomsb  Jgmliodsdm s BsGI3ol
36039603936 Fgmlodsdm 33193990. ©sMRbowo BsdMMdgdol LOwo @gdu@gdols
399351900 Lyxd39W B LodmEwmm F9gMHbgo 04bs 65 LsdgEbogem Bsd®™do, MMAWgdos
530594530 gdbab Fobsbffo® 4obLsBOZIOME BsO®M30L 3O0EGIM0YIOL S Fodmygbgdwye
0g6s 0650090569 o Mo@emol dodmbogsdo. Lodmmmm dgebgmwo 33193900
2960LsBE3gMs oo 09doGHM0  FgLodsAoLMdOLS s FJPMPOMEMAO0OHO  boGolbol
dobg300.9mbs3gdms  53MMgds  SBBMO309©s  BLEAHMYIBHWOOMIOIMOI S TMO(393S

0900092 0bxm®ds300L:  33¢0930L  93G™MMO0, 25dmd3994bgdol {garo, 33930l oBsobo,
39MPOMORBOMEO0  WMIS30S,  BOMTS3933HJO0L  OMEo  35bgdool  MO™ML,  35J3obsgool

360Hm3qL00 BIOMMMIS S JoMOMs©O Joabgdgdo. BoMqdro dmboEgdgdo gosbowroBos
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995G, 53  3960900900LmM30L  FBoEYMABOLS s MYe0MgdOL  3MmbBHYJuEHTo
396353933900l Bl IM535¢IBOO30 Fgg3sLgd0L Bodwoegdsl 0dgrgms. d9mBgwmwo
33193990 9035305 BH350slb3s 3gma®msgz00 Mga0mbadl, 3500 ol 4obz0msmgdmwm

@5 3963056905 J3996gdL, M55 MBOMB3gYMBs BMT(3933JIOL BAIMOL QMBSO
399359050

dmbs399ms Lobogbo

39MBgMo wo@gMo@Mol sbserobo 2sbbmMogws m9dsd Mo Lobmgbol dgommob
3990my9gbgdom. dmbs399900 IXYMBS JOMOMIEO 170l dobgz0m, GoE dMO(393
Lomgdm  583005g900L  BoMT393BHIO0L OMEL 3569gF0gd0L OML, oo RO MBS
39430653006 3OIMAE539080, LEBMPOPOMIOM030  KBIOMYEMdOL  FboMIELFIMOL O
X9605330L LoLEgaol JEYMOEMBSBY 293w gbsL.LOBMYBOL 3HMEgLdo obLY3MMYdMEO
4965000905 ©59mdm bgoolibgs 4399bol godm3oegdol 9969000 9b5EroBL, 6o
039635393 JO0L MOl dMo35¢dbMH030 F9a3sligdol Lodmogdsly 0dWIMES JEIMBSIO

3063 9JuBHdo.  omgdMwo  F9ggagdol  0bGHIM3MgBHIE0s  BoGsGomwo  Lobomgbols

LogdzgWbY  3963bMOFogwYm, O3 YOOYBIIWYNBEs  LbZaalbgs  33erg3edo
Po6mdmagbowo 80gbgdgdol 0bEHgaMoMgd e AssDMYOSL.dmbsgdms LobmgBol 3HmEglido

51939 913oLs 33¢09390L TGOl sOLYdMEo Abs3LYdYd0 s FBLB35390900, o3 byl

MPgmds  doMomoo  Ggbwgbaogdol,  9dmfigg3gdols s IgLodEgd™mdgdols
0009bGH0B0E0MYOL 35609d0g00LmM30L FbsYmxBboLs s MgsxOMgdoL 3mbEgJuEdo.

9003760 Ls3ombgdo

§06500090569 330935 oMMl WoEIMsGHWOOL dodmbowrgsl s 9x3w9dbgds 339
3990d399690o BodgabogMm BsdM™Magdols s LoxsOMmE bgwrdolsfigmdo dmbsizgdgdol

565¢oBL. Tgbodsdolo@, 33930l BoMRGddo 50Ol Imbsfforgmdom 3393z SO
3obbm®E30gmgdmms s 96 98myggbgdmems  3gOlmborMo b 0w bGHoxoE0MYds©O
dmbs3999%0. B9gIMo0dbmeol godm, 9gmo3Memo  3mdoGgEol  IBMOIB, ITEIO0MO
Bgdsmnzs 96O oym LsFoGmm. Bombgsegzs 5doby, 33arg3ol 3OMEgLJdo  EOEYO oYM
53500900960  3900wbobologmgdol  3M0b3odgdo,  dsod  BmMoL  2sdmygbgdyero

@0oBJOOGHMMOL LmMo 30300905 s 93@¢™MMJd0L  0bGggdGHemo  Bo3mmEmgdol
35¢030l(3905.

390092900:(06580905609  o@gMo@GOHol  Jodmbogrged  godmogwrobs,  MHmI  Lsogdm
096353933900 3603369crm3z96 s M35 IBG0Z B6J3090L SO GdIE MBI MOHO
35600980900Lm30L FBsEYMRBHOLS s MYor0Mgdol 3OMEILT0. gosbsw0BYdmwo 33¢g3900
539690, M3 oo  Boddosbmds IMoEI3L  OMIMEOEF  GHMIOEOME  BoMTS(393G I
ddbobOOL, 0y AOBIONMIIM LBoBMYSMIIN030 X 6IOMYJMdOL 53bd3090L, O3
96003690356 g9309bsls 9b9gbL X s6@o330L LOLEGHIOL BMBIEFOMbOMYdSLS s LyM30LYdbY
030m35%y.
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8900035996900l bgemdolssfizgomdmdol M beOhmbagumygmas

@0 GJOIGHMOOL 5b50Dds 583965, MHMA 356gdool 3gM0oMm©To BsMBs(3933Jd0L gPm-9MmO

0053500 3969305 0gm 3900035963900 Mfyz9@0 dofmgdol MHBEMMblgarymas. COVID-19
3969800l ©@®ML 86093690 Mm3bs A90BIMS 890359963 gdBg dmmbm3bs, o3 oy
99000b39399d0  0f)3930s  ©IBOGOAHL,  2obLHIMMIEMGO0m (33030 YsB5YIBYdgdOL,
93630080MEH03900L5 @O 2530900l LoHobsswdgam 30935M9EJdol JodsMmnMwgdom (Zaidi &
Hasan, 2021; Visacri et al., 2021; Aburas & Alshammari, 2020)535635:3933990 53050 0943696
Boommo 8900359963900l 3960g0L  Fomrm35d0, 3530963900l 0bgmMHIoMmgdsdo o
3M5L5F0MHM B5653900l IOMZ9d0L 3601939630580, B3 byl Mfymds MLOLYdOL MBGM
9953993056 29b5Hogdsl  3M0Boler  Jommdgddo  (Cadogan &  Hughes, 2020).
3obLO3IMOGdIMo  3600369cmds  3Jmbs  JOmbozmmo o935 gdgdol  ddmby
353096 g00Lm30l  390359963H00L  bgedolsfamdmdol  BEOWMb3zgmgmxasl, Mo
MBOHMB3900YMRS 500 K IBIOMYMOOL IEAMT>MGMIOL BES00OHMOSL (Zaidi & Hasan,
2021; Aruru et al.,, 2021; Watson et al., 2019; Pantasri, 2022; WHO, 2020) o6sb@osls s

3OGR505d0 Bo6MT5(393BHJO0 9GO 0943696 BsIMMo 900358963 900L oMol
35603580, 3530963900l  0bxMmMT0Mgdsd0 s 9MBLLFOMM  FMRgO0lL  IYMMZ9dOL

36939630580, G55 byl Mfymds HYLMELYOOL MBOM gB9JEH06 Jobsfomgdsl 3Oobolivme
3060m0d9ddo (Cadogan & Hughes, 2020; Costa et al., 2022).

590-s o 39650sdo  2oblo3MMEIOMEo  gMEoEgds  gmdmdmEs  JOHmbozmwo
55350090900l dJmbg 3530963g00LmM30L 90359963700l MFy39d) Bofimadsl, Mo
93990bsemdol d9(9y39d° BMHOEs 3mB30EHIW0Ds3o0Ls s IOMMEgdgdol MOL3L. 53
36 m39bdo 796353933900 MBOHb390ymnwbyb MMM 8900035996¢39d0
by doboizmdmdsl, olg 353096&9d0L dEAMTsMYMdOL dmbodm®obals (Watson et al., 2019;
Bullen et al, 2021).5%00L g39969dd0, 0500 TGOl does0bosly s  Goowsbdo,
09605393GJO0L  OMEo  2oblsIMMMGB0m  A9TM0339m0 3060390 X9bI330L
2399BH3060m30L  FmbbHg, OMmELlsE Lsmgdm  98305Jgd0 BoMms  FoMmMmowygbbgb
bbb gMmdOLIM30L Y39wsbg bgerdolsfzmd xsbwsazol Fgd@owl. obobo sd@Eom®oo
dmbsfogmdbgb 89w0359963Hg00L  dofim@gdol  Hg39GH™dol  MBEOWB3gEYMRLLS o
3530963900l 3063950 3MbLME @300l 3Mmi3gldo (Pantasri, 2022; Kua & Lee, 2021; Tan
etal., 2022). ©505¢0 @5 b5 G9dmbogzerol dJmbyg 439969830, 4obLs 3P0 SxGMO3OL
9300630, 3900035896@&gd0L bgedolsfamdmdol 3H:mdwgds Mi3G™ d{)3539w® 299m3w0bos.
59 306Md70do B9MT3933HJO0L B ™ds 3609369 ™3560 0gm HMYMEF 9M30E9dgEO
3693565@gd0l  bgerdolsfgomdmdol, obg Lsbmas™mgdmogzo X sbIOMIEMdOL  s;330L
9035Mm¥)gd0m, 256L53MMHGd0m MHglyOLYdom J9BOMI gomgdmdo (Hedima & Okoro,
2025; Aruru et al, 2021; WHO, 2020). gotM@s 530bs, GHS0wsbobs  ©d

35e50D0580x5MT539330035  9JGHOMOMS©  3ddM0oygbal  308OWWO  3EoGBMMTGdO,
GIW9IBRMT5:305 S 390353963900l Laberdo dofimgdol LgM3z0L9gd0, M F9BLYIMNOGdOM
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3600369wm3560 ogm  JOHMbozmwo 935090900l dJmbg s 0BMEs30sdo  dgmazo
3530963900Lm30L.  5©0bodbmo  doamds bgwl »fiymds GmymOE  d37MbsEMmdol
0939EH™OL, 0by X 96330l LOLEJIsDY 9OBYdIMO OEZ0MM30L T9d30MgdsL (Pantasri,
2022; Visacri et al., 2021;)

3530965 3MbLEESE05 S BsBMYSEMIIM0Z0 X 56AMMYeMdOL bSO FIMs 3309390
dobgzom, Lomgdm 583M05Jgd0 BIoMOE HoMmBmMoygbbgb 353096@Egdolm3z0L 30M3ge
L53mbGOJAH™  PIOGHOWL.  Bo6mTs3933J00  9dBHOMEM©  FMbsfowgmdbab  35309bEms
3MbL@530580, LoA3EGHMIGOOL TgRsligdslsy s BsFoMHMgdoL Jgdmbzgz5do 353096¢3)gd0l
d9L50530L LAY E0bM W)LY 9dIdT0 goEITOLHTIMMGdsTo (Aruru et al., 2021., Pantasri,
2022)3s00 sbg3g 96003690 m3zs560 oo 8go@Esbgl LoBMASIOMIdM0Z30 X s6IMMIEMdOL
dbs6sF9M5d0, dom dmMol 304096mM0 ©93md9bo30g00L 4930 EIEGdLS s 0bxggdzool
3693963006 ©Mmbolidogdgdol  3M3MEsMODBHF0530.  QoMS  5ToLY,  RBGMT5(393(3HJO0
MBHOWE39YmRbab  Lobm  0bgm®dsgool  Fofimegdsl, o3 9830M9gd©s
©9b0bxm®ds300L 2930M(39wgdsl 35bgdool 3gMomdo (Mashuri et al., 2022; Pantasri, 2022;
Visacri et al., 2021; Hoti et al., 2020) 56Lo3mmG9d00 s0Lsbodbs30s International
Pharmaceutical Federation (FIP)-ob 693396530900, ®:mdwgdog 3s6gdools 3gMomodo
LogMMOdmMobm  Mbgbg  FoMTs393BJO0L  Logdosbmdol  ghHM-9M  JOMOMI©
Lobgrddm3sbgeml  HoMmBmoygbs.  FIP  boBl  «mligeds  8s635:3933)gd0L O™l
AmbObEgMdol 0bxzmMHIoMmgdsdo, 369396300 ©Mmbolidogdgdols IbsMsFgMsTo, LogF3m
99000b393990L  00IBGHOROE0MGOLS @S FgLodsdol  LdgoEobm  IFILYdMEgdgdTo
OOMN  3500530LFMGdT0.  53oLMbs39, 6©93m)BI3E0JO0 TMOEIZWS  9M(30EGIJGO
15990E0bMm  3OMEMJBHJOOL oMol 9RJGH0D  Bo35L, 0bxzgdiool 369396300l
©Mbolidogdgdol s(335L5 O LEBMYSMYdSTo 356030L 93060905l Lobm 0bxMEDsE300L
3936039 gd0l ybom (FIP, 2020; Song et al., 2022). WHO-obs s CDC-ol 6933965309000
05656850,  396@gdools  306HMdYBT0,  BoMT5:3933JOOL  BIOMMIMds bl IMMGdOM
0DBMHYds oOIBHZ0MMNMWO X 9b330L LoLEJdgdol BmbYY. olobo NBOHMb3gwyma39b
353096305 3MBLBHoEosl, Lod3GHMIgdol Jgieligdols s 0dwrg3006 €193mabs0qdL
d9gbodsdolbo  9mddggdgdol  BolodoMmgdws.  35J3obsgool  dGmiEgbdo  sdBowmEo
dmbsfoegmdom byl »figmdgb 0bggdzools 3093963050.

35d3065300L 3Mm3gLd0 Bs®mvEmds

0B JOOGHMMOL d0dmbogsd sB396s, ®MI BsMT3933J00 9JBH0MS© 0yY3bgb Bsrormero
3593065300L  36MMyM5d90d0 s Fomo Imbsfoggmds 860d3bgemgbo 393806 IdMOS
35J30b53300L  35$39690¢qd0L DML, 0dMBOB300L LyMzoLgdDY bgwrdolsfizmdmdols
39999% M09LgdsLS S FMLObEGMdOL 35d30b5300LEA0 BEMBOL Qodwog®mgdsls (Le et al., 2022;
Rahim et al., 2024). 35653069000 360336900Mm3560 0gm Losmgdm sx83mM0sdgdols Mmoo $33-
4o, 396500Ls @5 93LEGHGO0sdo  BosE 306390 X9bo330L  Lbgs  Lg®M3z0lgdo
99D0M©OMo 04m, GO0 98300057900 FMbobEgmdolmgol yzgwsbg bgerdobsfigma
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X9605330L  F9OGH0WwlL  §om3Mmoygbbgb.COVID-19  356gdool  3gMom@do  Lsmgdm
58005J9d0 360036900396 Gl SLOMEgdDI6  BMamOE  35d30bsgools  MIMsEom
296bMM 309093580, 0l IMLObEgMdOL 0bxMEOI0MYd580, 35d30bs300LsA0 393G 0300
99930690585 s IHBObRMEOs300L Hobsomdgy dMIMsdo. 33¢093900 JoIMNOMGIL, ™I
95396353933 900L  BomIMmds  QoblogMmMgdom  9x89JGIM0  oym  bsboBdmem
AmbObEgMBsLS O JOMbO3MWo s9350YO9dOL Jmbg 35309639080, Losg 39d3obsgool
050 35839690 qd0 3603369 m356 Golgl Jobogs (Skoy et al., 2023; Amare et al., 2025;
Doherty & Privor-Dumm, 2024).5856056539, 356353933900L dmbsfiomgmds bgwls «mHymds
354306533000 36m3qLol ©9396G®@0Bo3E0sL, 59306905 30b3o@owr®
50990 09dbBg EZ0MM35L S BOHOES 0FYBOBFOOL 3OMYM5TJIOL 9B39GIEH0SBMBL.
0939, ®0g §399459030, 0MmOH60530, LMoL sMHBGPLS S 0G50 B0 BIOMDMEOMDS
3303 99B0MoMmo ogm Bs356mb3gdem dsMm0gMgdom, sGMLS3sM0LO  GHEMgbobyoom,
354306533008 LgM30L900L 5ET0boLEHMOMYBOOL MBWGDGdOL bogergdmdoms s LoliEgdmeo
b6 FgMH0L 5L 3doM0LbO Mboo (Carpenter et al., 2022; Alnahar et al., 2022; Bacci et al.,
2023).

35603539330 gM3z0LgdoL JoBIMNMIdS S 0bMZS30s

COVID-19 3569800l 3960m@©d0 Mmbes0b 9530005d900 @5 ©oLE6E0MO0 Bo6mBo393G IO
1930900  FMbobgMdoLbm3zoL 890359963 JBLS @S  3OMFBILOM 3Bl EHOE0sDY
b9dolsfigomdmdol  3600369wm3s56  Lodmogde  BIMYsEr0d©s.  LEBMYsMYdMH03ds
5800549335 5JBH0MMS© ©IbgIMYgL 0bmzsz0Gmo LgM30L9d0, o0 TGOl OLEBE0IOO
3Bl @E530900,  BH9w9RIMTo30s,  9E9dGOMmbwo  G9Eg3@gdol  Fsem3zs o
090003599690l Lobendo  dofimgds, o3 dobLs3MMGgdom  8b0d3zbgemgsbo  oym
JO™MbozMmo 9350090930l IJmbg,  bobsbIMmo s oBmsgosdo  Igmuo
3530963 g00Lm30L. 50bodbeds bgM30Lgdds F9993005 K9b330L  FHLYdMEGd9dBY
©OAZ0OMZs O 20509dxMIGLS 35:3096GHS MLOROMbMgds (Costa et al., 2022; Visacri et al.,
2021; Pantasri, 2022; Cadogan & Hughes, 2020).585b056539, 535600m@© 0506965 0bg3qjgools
3693963006 Mbolidogdgdo, 3500 IMEOL 83930 BM0YMYd0, BrMIbIsMgdgwms bo3oOL
3m6GOMmo @ OYYMsMEo  ©)bobxgdEos, M0853 30W0I3  MBOM  Fosd0gMd
039635:393G 90 3oL OHIO0L 9839JE0sbMds (Hayden & Parkin, 2020; Hoti et al., 2020; Zaidi
& Hasan, 2021).

B5M353933H900L 3m©bs s 3BmBgliomwo Ibsymebs

33093990l dobgz0m, Lomgdm 5x805dgdol  BoMmTo393BO0L  MIMI3eglmdsl  3Jmbes
1538560b0 3MmEbs COVID-19-0b 45053990l 2Hgd0l, 36093963090 mbolidogdgdols s
0b6g39d300lL  3mbEGHGM@oOL  Jgbobgd, o3z 960d3bgermgzsbo ogm  3569gdool  3gMmomdo
99539930560 ImALobMgdol BEOMb3gwloymas (Chen et al., 2024; Basheti et al., 2020). dso
59BN 2o8m0yggbgly 39MHLMbsMOO 93530 Bsdwomgdgdo, 0bxgdiool 309396300l
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365J3H03> o 353096@™Ms LmMo 0bxm®doMmgdol dgdoboBdgdo, o3 bgwl MHymds
OMAMO3 193MYMIMO, 0y FMBsbEgMdOL MULSBOMLMIIOL ©IE3L.MYFES, WOEHIOSGHES
300mgdL obLbZs3905Dg MgMEOME 3MEBILS s 30BN BIOMMWMISL TGO,
290Lo3MPMGd0m  35J30bs3gool  3OMEgLT0, A9 YIJWO  FoOMZOLS S 3MOBOLE
LOEG¥5309330 355)Y39309d0L FoM9gdol F0TSOMHMEGdOm. 50b0TBVIO gotgdmgds bobl
wbgodl  ©TF53HJoomo  GHMgbobgaqdol, figzg@o 3MmMmxglowmwo  gobsmwgdol (CPD) s
365JGH03MW0 259ME0WO0L 530093 mdSL (Bahlol et al., 2024; Suleiman et al., 2022; FIP,
2020).

399m§)3939%0 s d3MOYMHYdO

0019b9go350 B9MT5393HJO0L  59BHOMMO BsOVIEMdOLS, 356E9gdool 3gHomdo 300
15g805bmds  860d3bgemzgbs  FgBOMOMo  ogm  Lbgzoolbgzs  LoLGHYIMNOHO @
625605300 BM0IMOgBOM. 3393900  FoMOMPIL  MYLYOLYIOOL  IBOGOGHDY,
0900359963 gdols  @s  39OLMbsmO 83930  Lodvogdgdol 96Ol 3doMOl
b9wdobsfi3mdmdsBg, Mog  9x3gMbIdEs MLBIROMBM  ©d  9B9JGH000  FMBLIBYEgdOL
doimgdsoly (Mashuri et al., 2022; Zaidi & Hasan, 2021). 2565300690000 9603369c0mg560
3GMMdgds  0ogm  obLEGHOGMEOMOO  FBsMPFIOOL  BdOO  ©MBY,  9MBL3ITMOLO
15356Mb3Yd M BsMII)EMdS O BoMT5393BIOOL MHMEIOL sMLEOWWRHLMZIBO 505G
X9605330L LOLEBYBsT0, M3 BOMIZ3s Fo00 3OMBIBOMEO FlsdErgdeMdIdOL LG
2900yqgbgdsly (Durand et al., 2022; Bahlol et al., 2024). sl939 36093693560 259mf3935 ogm
153935 OGZ30OMZ0L 93300000 BOHEH, bobaMAE030 LsFMTom 1550gd0 s 3MMFBgLOMEO
LAHOJLO, B3  MOIOYMBOMIE®  d0LIHYIOMPS  BIMT5(3933)JO0L  BLoJMEMYOME
300000 MYMdsLS 5 BodMdom 9539J@0sbmdsby (Jovici¢-Bata et al., 2021; Moustafa et al,,
2025). ©535¢)9d00 LoMmgl FoMdmoabs LIRS (335¢09d500 25000506900,
5055305000 3MIMBO3s30s  X9BOE30L  Lbgs  Bmgdmsb @O 2999 YdYIO
Lo@Gs30900L  Fom30LM30L TGV MEo  3Mo@03wo  Fbsymaxbs, o3 30093
geobger M358 bsBL  dwogho  0bLEOGHMEOMOO  TBIMEIFIOOL,  3OMBYLOWEO
A®960b63900Ls 5 X9b6O3E30L  LOLEHYIBMID M39mgLo  06EJFMSFOOL 59930 JIMBSL
(Durand et al., 2022; FIP, 2020; WHO, 2020)COVID-19 356009300l @slitmegdols 8999y,
A9 9RsMA5300L5 O MBEs0b FoMT53933 M0 LgMZz0L9dOL A9TMY9bgds M35 J39ysb5do,
9o Mol 530-00, 396500500, 53LEHOIOLS S EHO0WIBETo boffomd®mog 99650FMb.,
396L93MPMGd0® JOHMbOZMO 9350 JdJOOL FJmby, bobsBIMo s JgMYMIBOYIESE
0BMEoMgOMmo 3530963900l dMALsbm@9gdol dodsMmIEgdom. 33193900 F0MmOMYBL,
Omd  oLEBHBE0MOO FoMTS393G M0 3MBLYEESE309d0 S 3903596300l Lsbendo
dofimqdol byM30L9d0 3530963 JOOLM30L MBOM  TmMLsbgMbgdger ©s bgwdobszma

9mYo@ BsdMmygoods, M3353 bgwro 99mHym 303933 wo dmdbobmMgdol 053GV
G®obLRMOs3008. M»MA3s, post-COVID  3gMhom@do domo  gsdmm  0b@gaMogos 6oy

930469080  33s3 VB MEos  LYTIOMWIOMOZ30  MJAMS309d0L,  (30BOWO
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06g3M5LGHOMIGHMOOL,  39OLbmbowmmo  Imbs3gdgdol  @O330L  Lsgombgdols o
&9J6mmyo0m®mo bgedolsfgrmdmdol 30H:mdwqdqdols qodm (Warr et al., 2023; Muscat et al.,
2024; Pantasri, 2022). 51939, 0660500, BoygOosLy s Bos0B0sdo BoEIMGOMWO
33193990 oMo gdL, MmI  356gdool  olMMEgdol 890y B IRIMT>300L
3990myg9gbgdols 06@9bLogmds bsfowmdmog 999306Ms, 4obLs3MMMgdom 08 J399ybgddo, Loss
X965330L LobEgds 3353 BHEMOOE0YIE 30MOL306 FMALIHLIMYOSBYS MMYBEH0MGdIO.
909599350 530Ls, LOIMHMITMMOLM godMm(30Mgds 5639690L, MM BHgWgRIMTS3E0S S
300600 B56MT5393GW0 IMdLobmEgds 36033bgemgzsb MglmMLo MBgds dmdogsero
BOBMYSOMJIM030 X 6IMMIMIOL 3BI0BOLYdOLS s 396EgdomMmo Fbsymazzbolsmgzols
(Tan et al., 2022; Itani et al., 2021; Jegede et al., 2025).

3MBSEMOO 259MEEOEYGdS ©S LoLGHYIMGOo 3609369 mds

Lo9gMMITMOOLM MMYSBO0Ds30gd0E, Fso TmEol WHO o FIP, bsBl migsdgh Loomgdm
580054990l LoLEgdme 60d3bgEPMdsL @S o 0BEHIYMIE0L  Fobobows3zgb GMYMEO;
X 965330L 8YMmOEMdOLS s MB535¢0 356gdogdolmzol Ibsymabols 360d3bgemags6
LEAOEIR0ME 0T GOL, OILOE 91g3g 9IVBEIOIOL M9bsTJOMZ9 WOEHIMSGHVIMS
09635393 JO0L  2OoRIODMMIOMO  OMEEOLy O BsBMYIMGOMH030 X bIOYMBOL
dbomsFgmol Tglobgd (WHO, 2020; FIP, 2020; Muscat et al., 2024; Warr et al,
2023)06¢00bools,  3mO@GHaoools, 5dd-0bs s Bo0wsbol  J394bols  AsdmoEgds
5$39690L, M LomgdM S8M05d9d0 FoMHTMoAIBL X 9BoE30L LoLE ol ghHm-9mH y39esHY
dmdbow, 53306905 s bgdobsfizmd 3md3mbgbEL, goblszmm®mgdom 3sbgdormMo
36M0Bolgdol  39MHomdo. 296300056093 439969030  BoMB5(393BHJO0  SFGHOIMS©
dmbsfoemgmdgb 965 dbmerm© 89000359963 gd0l  Bofmgdsdo, 9639  35J30bsgool
306599830, 35309630  3MBLGo30530, 8935009000l 369396305y o
LoBMPOMIIN030 X 6IOMYEMdOL TbsMsFgMsdo (Costa et al., 2022; Le et al., 2022).
396B53M PGP0 B S LHTSEM Fgdmbogzeol dJmbyg 39969080 Lymgdm sxMOsdgd0
b6 Fo03mygbl 30603900 K 9bOE30L 439w sy bgerdobs(izmad FadGowb, bLosg
mbobegmds 009l HMaMOE Bo6MBs(3933vIX, 0bg 30603950 X BIOMYLMIOL I(330L
dmdbobmegosl (Hedima & Okoro, 2025; Pantasri, 2022). 2565¢00%gdvcmo  33e093900
800m9dL, MMI BsMT5:3933)JO0L NBOM 5JBHOMMO 0bFGHIYM305 Xobs330L LoliBgdsdo
86093690 3bs 9mBx™mdgLndL 35609d0gd0Lbm30L dBHYMABLL, 5830MIOL 330G
199dBHMOBY IBHIOMNZIL s BOOL 3HODBOLYIE LoES3090T0 MYsa0MgdOL 9539dEH0bMBL
(Aruru et al., 2021; El Kalach et al., 2025).

396bowgzs

0B JOGHEMS J0MD0MGOL, G LomgdM SBM0sdol 3M5dEH035d0 0d0bscY (3300w d9gd0
0o6009bL 9MHMY396 35650 MBS, LoOE BIMT5(393BJ00 A9BObOMGd0sH
565 dbMmEm© OGMmAMO3 9900359963H900L 2593990 L3gE0sOLEEHJd0, SMTJE OMAMOS
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LOBMYSOMIIN030 X 6IMMIMBOL 5dEH0WEMO FMbsfiowgqdo. Hobsdgdstg co@gMo@ ol
dodmborgol 999900 Boms 96396906, M LsMYIM 98305900l FoMT(393(BHJO0
SO gdgb 36535 IBO03 @S LEAHMIGJPOMW MWL JEPMdIOMHO 3569gdogdolbmzoL
dBoYMmxBbols s MJ0Md0L 3OM(39Ld0. d0MgdIo dogbgdgdo SEILEHYIMJOL, MM om0
15g8056mds 3603369 m3zbs LEIds BHMOIOEFOI B9MTS393GE? AMALOLYMOIL s
dmo3o3L LsBMYSMYOMH030 prelciolonglotell abs©s 390U, 36939630mwo
©mbolidogdgdol  asbbmGmE0gwgdols @ x9boE30L  LoLEBAOL  GMbdombotmgdol
MBOHWB390gmBol BoOOM 13gdBHOL.

@03M5GHM330 smdmagbogo doybgdgdol d9wstmgdomo sbsgrobo

@0 GJMSGHMMOL 565¢00B0O J0mOmMYdl, Mmd J0bg35 B9MT393(HJOOL MMEOL GosOM™
5005M9g00Ly  356YFoMEmO  M9530M900L 3OM(3gLA0, om0 BsMMYMIOL  FolEHOd0 o
bsbosmo 360d369wmgbs 35M0MIOL Lbgoolibgs 33w935d0. MHOQ0 33¢0g3900 bobl mligsdl
9o 360336900m396 2930965l 3593065300l 35B39690gdOL BEMELS s LMY MdMHOZ0
X96IOMImdol dbsMsF Moy (Le et al., 2022; Pantasri, 2022), 95006 Gmoqlog Lbgs
659608900 8090mgdL, MM om0 309dEH032I0 BsOmrmds bdoMo 99bewomEos
LoLEBHYIMOO s MOYBODIEGOEo doMogMgdom (Bahlol et al., 2024; Durand et al., 2022).
94394690l GmM0L  5bodbo AsBLlL3s3905 JOMO0MOPIE  IB30OMMBYOMOs KbLs(330L
LobGHYIoL LAHOIGHMOOom, L396MmbIGdM Bs@BM™MO s 3OMABgLoIro  53EMbMIool
©Mbom. 2963005090 439969000 BIMT393BHIOL  bToMO©  9d300  RIBIOMMYINMYWO
3G0xgLoMEo  MREIGOSIMLOWGds, o MOl 35d(3065300L  Bo@9MIGOOL  MBengdo,
JO™bo3Mmo  ©s935090900L  IMboEBHMM0byo s  LEBMASOMYIM030 X I6IMGMBOL
36OHMyM5998d0  5dBHom0o  Bmbsfomgmds. adswo s  LsdMsErm  Fgdmbogeol  dgmbg
9309469080 domo L5gd0sbMds HoMs MROH™M gBo© 9900359963 gd0l dofimgdoms s
3063950 3BV E53000 G90M0TIMRWNDS, B33 HILMOLYdIOL LOIFoMgLs S LOLEYIMO
99D0©3900056 5M0OL ©353d0Mgdyemo (Watson et al., 2019; Bullen et al., 2021; Kua & Lee,
2021).b59M058mMH0bM  459m3OWgds  SB3969dL, OMI  BsMTs(393GJO0L  LOYRLLM3sbo
0639365305 39d(3065300L 3GIMYE5T9dd0 9608369 Mm3bs@ 59TxMdILYOL LsbMAsEMIdMHO30
X 9690009w ™0l 89093908 s HoMdmoaqbl 35bgdom@mo dBsymabol 3609369 m356
333m696@3L, 49BLsZMMMIO0 MHgbMLgdom Fgbrwme ds@gdmdo (Bragazzi, 2019; FIP,
2020; WHO, 2020; Carpenter et al., 2022).00b95350 0d0Ls, H™3 bogo®mggermdo COVID-
19 3569dools 3gMom@do  5sMmBs3933H9d0L OmMerol Fglobgd  4oM3399wo  Bmbsggdgdo
SMLgOMAL, 2obLs3IMMEMGO0m Lomgdm 583005900l  3MOJGH03NIO  FOFMEPOMGIOLS
353096305 ©9M30090gdgdol  Fodsmmergdom,  ALas3Lbo 33193900 3506
99D0M©MEos.  Jgbodsdolo, 8603369 m3zs605 IMBsgzs¢do  obbmM309egl  MBO™
096005 BH900560  5EPO0WMIM030 33193900, MHMIGd03 899x35L90L  BoMT3933HJOOL
Gl 9mHm3bMw ©mbyBg o o 06@ M3l LEBMASOMIIM030 X I6IOMYMdOL
©5330L LobG9dsdo (Pruidze et al., 2021).
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Usds®mnggerml 3mbEgdliGo s sGlsgdmeo a5dmfj393900

d09b9go350 0d0ls, MMI  LodoOMZgWML  Tgbobgd  RsMB5:3933)JOYBY  BMIMBOMYdIMO
33193990  LygOMsMOOLbM  Bsdgabogdm  Fmboggdms 05Hgddo B MEIE  SGOL
0963mygboo, 50X MdMH030 MMR60Ds30gd0Ls s 330930000 0bLEHOGEGHJdOL, Bom
dm60L 3060 3MGsE30MmL”, BAM0TYd0 S 3MoE030L ™IMIGBEId0 36033690356
063353058 0denggzs COVID-19-0l 39M0m@do %6330l LolEgdol 4s9mfi3939d0Ls o
3063950 X 9D6©o330L bYMH30L9d0L BY6J30MboMgdOL Tglobgd. s©0bodbmeo FsLorgdo
360336935605  LogomM3z9wml  3mb6E9JuEGHOL MBOM  BEOYYMROEO  SBsoBols @
L59MM5TMOHOLM 25TM3EOEGISLBMID F9IMGOOLMZ0L.BodsMM3gEMdo LEmYIM 58M0SJgdOL
0396053933 JO0L  BsOIMMMdS  35d30b5300L 3OMiEgldo 333 FGBOMOMWOS, Mo
dmddgo  Ls396mbIgdm  BsMbm  Boo  35Jd30bsEo0L  ©IMY30YOI©  RoGHSMgdOL
MREGISL 96 960FgOl. Bomo HMWO F0MOMIPIP  3530953HJOOL  0bRMOoMGBdOMS
99L50530L  LYTgO0bM gl gd9dT0 FoITOLITIMMGI0? FGIMOBIOYEGDS, F5d0b
OMEd  9M035¢n 439996580 539635393300 MIMsm©  IMbsfowgmdgb  03mbobsiool
300 65098do (Carpenter et al., 2022; Le et al., 2022).51939, 3600d¢98500 ®BJds 3O:0Mg39L0w90
533™bmdool 090 MbY, MYD BsMTo3933B900 bdoMo dbmEm@ 890035396¢3)9d0b
399399 L39E05E0LEJBS© 500d890056 S 3GO BLEBMYOMIOM030 K IBIONYEMBOL SJEOME
9mbsfoggd5. gb DML Fom MBOM GO0 306036 RSO MBSL.

COVID-19  3sbgdool  3gMomdo  Lododmggewrmdo  36089369wmaboo  200Bstrqs
©oLEBE0MMH0  X9bo3E30Ls O MBEsob  FoMTo3g3B o bgM30LgdoL  LoFoMHMgds.
801b9go3500 0oLy, MM GH9w9BRIMT>305 S MbWsob BsMTs305 J39gsbsdo x9gMH 30093
3963000560900l Lofyol 9EHs3Dgs, 39690058 bsym dsomo 860d36gemds  JOHmbozmwo
Q99350090900 ddmbg, o0BmWsEosdo  TYm@o O JIMPMOIROMEIS®  ITMMHJOIMYO
3530963 g00Lm30L. 5EPOWMIM030 96RM0Tgd0 s X9bIE30L LgdB™MMOL Fgxzsl9dgd0
8090mgdL, ™I bgoglo bgM30L9d0L gob3z0mMsMgds JmBsgscrdo 860d3z6q9wM356 G
339oLOWMWgdL  xoboa3zol  LYM30LYdDY  bgwdolsfgomdmdols s 3sbgdomMo
dBoYmgBbol  QomdxMmdglgdsdo. 9600369 ™36  godmfzgzsl  FomBmowagbl  MFyz9@0
36OMRgLoMEo  Asbsmgdols (CPD) LolLEgdsg, GMmIgwog Lods@mzgwmdo x96 3093
5M5153056M0LS  SMOL 29630005093 3OO MBIMGOOL  FoTIMMYEGOOm.
396L53MPMGd0® LEFOOMS 35d30b5:300L, 399 YdJWO FoOHMZ0LS s LIHBMYIMGOMHOZ0
X963IOMgMdoL 0o gdom MBOHM dWogMo ©s 369dBH039Dg MmMH0YbEGH0MYOMWO
A®960b3900, M3 B9MT>393BH00L 3569gF0mEmO dBsEYMBRBOL boMobbl 360d3bgwmgbo
2o90x™mdqgol (Bahlol et al., 2024; Suleiman et al., 2022; FIP, 2020).Lods®oggcmdo
BoGo690m@0 33¢930L dobgzom, COVID-19 356qd0ol 396H0m@do s3m0sddo go30gdols
@5 360301 bLod3EHMIgoom Jobvyero 50 353096EH06 41-b FbmeEm AYdgJo Lod3EHmgdo
509603690M @5, begrm 9 3530963L LogsMommE 3dmbos COVID-19-0l 60dbgdo s olbobo
9908056 2500530L5FoMMGL. 339350 5B396s, MM GoMTo393B9d0 36083bgerM3z96 MMl
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SO gdEbI6 5™ BMEME 89000359963 gd0L 25399580, 56599 3530950 30603900
993535L900L, MOLI-BoJGHMOYOOL godm3zwgbolis s MHMNMO FETOLETIMYdOL 3BrM3EqLdO,
(o3 3093 MBROM  SI0gHgdl  Lomgdm  sx3m05dgdol  360936germdsl  35bgdorMo
dBoYmxrbol LobEgdsdo (Nemsitsveridze et al., 2020).9b d00mMgdL, GMI LodsGrmzgwmdo
R9635393GJO0lL 3OMBIBOMEO HMWOo XJO 3093 LOMEOLE G SMHOL 0bGYAMOMGdMIwOo
LOBMYPIMIIM030 X BIOMYGMdOL LobEgdsdo, o3 d600369em3bsw BOMELgL dosmo
33963050l 259mygbadsl  396gdomEo  dBsymBbol  3OmiEgldo.  ©LBsBHgdom,
5QR0WMOM030 33¢93900L LoAHoMg SOHMMEGOL RoGMT5(393GJOOL MJSEMMO OMEOLS S
3530 356930M0 dBoEYMBEOL MmBd0gdEBHE Fqa3oL9dslL 9HM3b E™byHY. Fqlsdsdobs,
(300093905 MMM B5396MbIEIO M MYRMMTYd0, 0iY 3615dGH035Pg MM09EEH0MYdMWwO
093930 30MmxBgLOMwo F9bsMgdOL A5d0gMgds, GIms Bo6mBs393(B9O0L dMMBILOWWO
9953 GIMBGB0  LEOMESE 0465l godmygbgdmo LsBMYsE™YdMH030 K SBIGMYEMdOL
©5(330Ld @ 3560900 3BsYmRbol LobEgdsdo.

30¢03 030l (33¢00¢098900l 530 gdMMBS

Logomggerml  Jgdmbggzsdo  gsMTs3933HgoolL 98B 0sbo  0bGgMmsE00Lm3z0L
33000939 0s  153956MbIEd™ s 0bLAEHOGHMEOWMMO  (33¢0gdgd0. 865033b69wMm35600
35430bs300L  3OMaMsdgddo  Fvmo M@OM  dJGHomco  Bsmmzs,  JgLodsdolo
L9YIOGHOBOE0MIOMEO BHM960bgd0lL IBYMP3s s MPY39B0 3MMBIBOMWO QsbsIEgdOL
(CPD) ULobL@gdol  godgogMgds. sB939 LoFodOms 39w gns®dszool  bsdsMmEwgd®H030
9306905 O LEBMYSMYOM030 X 6IOMYXMIOL 300E 03500 BoMT5(3933JOOL MBOM
939800  OMEOL  2oblsbe3ms. Abgoglo  (33owgdgdo 3603369 m3bs Qo930 gMgdL
OMamO3  356©9d0M0  FBoEYMBOOL  LoLEBHYSL, obg x9bs330oL  Lyd@MMOL  LsgMHnm
daMmomdsl (WHO, 2020; FIP, 2020; Muscat et al., 2024).COVID-19 356098059 Bsmgoo
5B396s, OMI 356353933900 IbMmm© 39003599563H900L 4993990 13gE0STOLEHIOO 56 SGI0b.
obobo §o08moag69b LoBMYSMIPIM030 X 6AMMYMdOL 3603090 M356 LEGMsEYROM
GLmOLL,  OMIGELs3  FgMdos  F9odEomml  x9bs33ol  LoLEGIsDY  IGHZOOM3,
2990xMdGBML  35J30b65300L dM(335 @S MYHBOMB3gYmL dmbobergmdol LHGmsgo (zomads
LB BYFgO(30bM PHHAMYOSDY. 5T0EMA B0 MBOM J0gHO 0bFHJAMS30S 566 FbMEMm©
000006569, 96539 dMB535¢0  JEMBIWIMHO X BIOMYEMIOL  3OHODBOLYdIOLMZOLSS
33009090y (Warr et al.,, 2023; Muscat et al., 2024).L59m»m5dmOHOLM  450MEOWYds
9B396gdL,  OMI  BoMT5393BHJOOL  FORIOMMIOMEO  3OMBIBOMO  BoGIOHM)EXOMDS
9600369wm3bs  9mBxMILYdL X 9bo330L  LOLEBHYIOL  BEYMIEMASL,  MOL  godm3
LogoMM39MBMZ0L 2obLsIMMEMgd0m 3603369 ™m35605 53 dodsMMIEgdom LolEgdwmemo
HIRMOHIJOOL  2BbMOE0Eds. 39O BHMIOEOME0  BMTS(393GYIC0 BB (30900b0,
39609800l 39MH0mdo  Lsmgdm  58M05dgdol  BMT5(3933Jd3s  FYoliEIMEgL  SSYMMO
595390000 BsBMYSMGOM030 X 6IMMIMIOL 6305, MoE 300093 MBOM Mi3AL bobl
85000 3OFBgLOMEO HMEOL YoT5M0MYdL. Jo0d 860d369gwM3560 3erowo Ggo@sbal 069
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Lod3GHMAGOoL  Jmbg  353096(3)gd0L  306M39WsEo  FoOM30L  IOM3gLdo,  JOMboMwo
055350090900l Jmbg 3530963g00LM30L 390359963 7d0L gobsbargdol MBEHbggurymesdo
Qo bbb gMmdoLIm30L bgdolsfigomdo 3MbLmEo;30900L dofimegdsdo.
3obbogMmMgdom  360dzbgermzsbos  Bomo  Bmeo  x9bs33ol bl mdoL
MBHOMD3900YMe3d0, M50  Lomgdm  sx3mM0sdgdo  bdoMs  [oMmImowagbl  y39wsby
bdobsfj3md  X96ws330L oGOl  LmEos@Mi@  IYE3IW0,  3IMYOIFOYLIQ
0DBMoMgdMmo s gNbozM®o »MI30MglmdgdoL FoMdmdoygbgro dmbsbergmdolimgol.
LogMMITMOOLM QoMo gds 939  9B39bgdL,  OMI  FoMTS393BY00  9JGHOIMS©
9mbofioergmdbab  39MLmbsgrmmo  ©sdEe30  LYBMegdgdol  (PPE)  gobsfowngdsdo,
LOBMYPOOMIIM030  Fobomgdol  3MmEgldo s 39J30bsEosLMIb 393006 d MO
©9H0bgmOAs300L 99306090580, Go3 300093 NBOM  5dE0gMgdol oo  F60TZ6gEMBLL
396@900M0 3BsYmBboL  LolEgdsdo.Lomgdm 583M05g9d0L  BoMT3933JO0L  dgGHoEO
BoOM@mds LyBMASOMIOIM03 X 9boE35d0 3600369 Mm3bs 9B MILYdL X sbo(330L
LobBYIoL 9B39JG0BMBdL, bgeTobsHz™MIMBLS S FEYMIPMBL. olobo MBEOWE39wYymnqb
390035996()900L  fiy39®  90Hm©gdsl,  35309bGHMS  30MZ39WHO  3MBLYIEE (305U,
Lod3GH™MAYOOL  FgRoLGdSLY  @s  BoFoMHMgdol  Fgdmbggzsdo  Jglodsdol  Lsdgoobm
50990 d9gddo MMM 355ToLHTIMGOSL. 81939, BIMT393BHY00 96033690 M356
Ol SBOMEIdb  35J30bsEool  3OMAEMsdgddo, ©gHBobrM®mPs300lL  TgdE0MgdsLs
mlobegmdol  xs6IOMYMdoL  obsmgdsd0.95bls3MmGmgdom  356gdool  3gMHommdo
Lomgdm  SBM0sdgd0 bdoMo HoMdmoaqbbgb Y439wsBg bgewdolshzmd xsbwoalol
090G, o3 99306090 X9b6s330L LOLEIIsDY IGZOOMZL S 99X MOJLJIS
bgMH30LdDY  F3MISL.  FgbodsdoLo, Tomo  9gx8gdBH0B0  0bFBHIYMSE0s 9GS TBMEME
5909 9ol 3969006 dBoEYMRBLL, 9Msdg bgwl MHgmdL xsboE30L  LobEgdol
3639350056 EAMIEMBILS O BOBMYIMGOMH0Z30 K IBIOMYMdOL OE30L baGolbol
39999x M09l gdL.

938960530900 LEBMYPSEMYPIM0Z30 K5FOMEMBOL 3meEro@ozol 9ddbgergdolismgols:

111, bsogder  Rs68s59339806  Geaemols  mBogoserayhGo  smosm98s  3s6gdorto
Ibs@ymzrb0ls ©s ©958300900L 3¢m0)03500bsFoMs bsorgber R5MIs3933900U
R969309060b G353002 356b5 @30S bs gs@mgd®mo30 x¢sbdmogernmbob 96m36-cm
bdGs39a098bs s 3sbgdorymo  dbspymurbob 89309800,  Hsos  obobo
3030989¢7bo 092696  Gmgm@g  xobosggob  boldgdol  8bodz69¢rm3560
bA®sAgaoicro  Ggbombo  ©s  sGs  Gbeagrea  J900035096(9900b 350900
b3gi0scnobdgdo.

1.1.2.  bs3566mbdgdcmer s obbHodI00M0 33¢0m98980b 856bm@z0gem98s

3300093905 0bGMO  LETIOMWIOIM030 @S  0bLEOGH30MM0,  LogbsdsbscIgdEM
(396303Md0m0 3OMmxzgLoMwo BHogwrgds) 394560Bdgdol d9ddbs, GMBwgdoE BoMTs393GJOL
d9L5dgdMAISL  FoL3gIL MBOM  5dBHOMGOE BIYOMMD 30639WoO  3MBLMEE SO0,
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Lod3BHMAOoL  Fga3aligdol,  353096ES  FO9OToLHTIMMGOOLS @S LEBMYPSMIIMOZ0
X 963O0gmdoL Lbgs bg®z0Lqddo.

3356353933900l 063935305 35d3065300L 30rmyaMmsdgddo

36003369 m35605  Lomgdm  gsMBs393BHJ00L  MBOM  sJGomcmo  Bsdmgs  35d3obsgools
36MHMyM5390830, 3500 MMOL 35430653008 Fglobgd 3mbLMWEH0MmYdd0, ©EYBObxrMEMBs300l
99930609055 s LyFoMMgdOL  Fgdmbggzsdo  35Jzobsgool  Lg®zoLgdol  dofimegdsdo
d9L50530L0 MY H30900LS S MLOBOHMLMIOIOL BESBIMEHIOOL S330.

1.13.  Lgodogogotgdacmo Bk9bobggbobs s wIfyagdo 3Gmggborcmo  gsbsoxemgdols
350¢09(9905

Lo FoMmd 5356M85:393(H900LM30L LYOHEHOROEFOMGOMEO GHMYbobgdOl IBYMAZS 3sbgdomemo
dBoYymxzbol, 35943065300V, 0bggdisools 3693963000, 60ol3-3m3Mbozszool,
AIWIRsMA5300L5 @O LEBMPSOMIOIMH030  XIBIOMYMdOL  Lsgombgddo. 1939

330 Yd90s MHY39H0 3OMBIBOIO Fobsowgdol LolEgdol dsdwogegds.

1.14.  Bga925685300L bsdst0x¢n98(:030 (989¢00985 s bgihz0b980L 3563000563985

3600369035605 ¢gargxzo®ds300L LEFsMMWGOM030 BIORML T9ddbs, Moms Bo®Do(393GJdTs
99dwmb  Ambobegmdolmzgol  olLEGsbgom®o  3mBlmEEs309d0l,  89035996¢3)gd0l
MBoROMMbM  459mygbgdols dglobgd ©®Bg3900Ls s JOHMBO3MWO 5350 Jd9d0L  TJmbg
3530963900l dbsMIFIMOL Jofmgds, 4oblvzmm®mgdom 3569gdools s bbgs 3M0Bolgdol
3960m©do.

331930L Losbery

§06500090569 B5IOMI0L 93500 Losbeng dEMTsgMdL 03580, MM Lsmgdm sx3M0sJols
039635393 JO0L MM 2sbboos sMs Fbmenmo COVID-19 3s6gdool gatyargddo,
55990 MBI MEMO  356gdogdolmzol  dBsymxbols s  XxsbE30L  LobEgdol
0yMomdol  3mbEadu@do.  33w935 99056 gdL  RsMB5(393G OOl BMbJE0gdL
890035996¢3900L bgerdobszmdmdol MBOHMbggwymesdo, 35309b@ms 3Mblm@sEosdo,
359d(3065300L  3OMYM599000  BoMINMIEMBLS 5 LEBMYIMYIM0Z0 X IBIOMYMOOL
db565396580.65d60™0l  360d3bgemzsbo  bsfoemo  sM0ol  4obzomeMgdmEo o
©505¢0/b58sm 99dmbogerol 9dmbg Jggybgdol dgscgdomo sbowrobo, Mog 9639690
096353933 JO0L  2oblb3s390Me MMl bbgoolbgs  x9bog3ol  LobEgdsdo.  slgg,
Logo®mzgeml 3mbEGHgJuEol 0639gacsE0s LogMHmsdm®molm 0@ MG MMILMIb BMEOL

33w930L 36M5gd3Ho3er 3603369emdsls. 330935 boBL Mzsdl, MM BsMT3933HJ00 w96
3960bowgdmEbab 965 FbmEmE GMYMEOE 9900359963900l gsd3gdo L3gE0swolEgdo,
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5059900 OHMYMOE LOBMYPSOMIIN030 X IBIOMIWMOOLY s 39bgdomeo Fbsymabol
360093690 m3560 LMoo Bofowo

513365

§0b590g0569 oG oMol  dodmbogsd  sB39b6s, MHMI  Lomgdm  BsM35:3933H900
96003690356 Gl SO gdb 2wMmdsMHo 356gdogdolmzgols IBsyYmaboly o
6953060900L 3OHM3EgLTJ0. om0 Logdd0sbMds dMo(393L 890359963 gdBg bgrdolsfamdmdol
MBOWB39gmRsL,  353096GH s 3Bl EGH0MGdSL,  39d30bsool  3BMyMTgd0L
dbs6H5FgMLd O LDBMPIMYGOMH0Z30 X 96IOMYEMIOL bgeTdgfymdsl. dobgsgs sdoby,
om0 3OMBILOMwo  3mF9bEoswol  LOWMWRLLMZID  MYGooDYdSL 3303 9739MbYOL
15356Mmb3EYd M, MMRBODsEFOIO s LOLEHYIMMO B3M0YMHGOO0. OEIMSGHIMOL Sbswobo
d0mm00gdL, MHMI LsmMgdm RoMTS3933JOOL MBOM  5JBHOMMO 0bFJMS305 X IBWI(330L
bobEB9dsdo, fYy39B0  3OMBILONWO  2obsMIWGIOL  2obgoMeMgds s FgLodsdolo
L5FoMNGdM030 TBsOIFIMs bgel FgMPymdl xobs3gol LolEGgdol 9x39dEH0sbmdOUL,
b9dobs{30MmIMB0LS S FEYMIPMOOL odE0gMgdSL MMYME 3 80dE0bscg, 0bg 8mBs35¢0
MBSO X 6IOMYEMIOL 30BOLYdOL 30MMd9dT0.
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Community Pharmacists in Global Pandemic Preparedness and Response: A

Literature Review
Mariam Katcharava; Marina Darakhvelidze;Elza Nikoleishvili

Abstract

This systematic literature review aims to evaluate the professional role of community
pharmacists during the COVID-19 pandemic, focusing on public health support and healthcare
system sustainability. The study is based on an analysis of 65 international scientific sources
published between 2019 and 2025, ensuring a comprehensive assessment of the issue. The
findings indicate that involvement in vaccination campaigns, ensuring provision of
uninterrupted access to medicines, remote and in-person patient counseling, and continuous
professional development serve as key determinants of pharmacists' readiness in crisis
management. Nevertheless, the study reveals that in many countries, the full realization of
pharmacists' potential is constrained by structural, legislative, and systemic barriers. Specifically,
challenges emerged regarding digital infrastructure, the development of telepharmacy,
technological asymmetry, and personal data protection. The review resulted in the formulation
of recommendations for health policy-makers aimed at improving access to health services,
health system effectiveness, and resilience in the context of both current and future global health
crises.

Keywords: Community pharmacists, Pandemic preparedness, COVID-19, Public health,

Vaccination
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dgasbmEzo@®o 693mLgdols 3o0LEHMIMOBMEMR0MEO 39GIOMRIbMEMdS:
30603Mm3500Mmm0mE0 053093090900 ©s 3MMYMgLool 3cm@gbEosemols
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b50bs 6005 05956 Logrsdg?; oMM BdYMIsAg?; Fmos 3g3wmesdyg*

l30olol Labgwdfogm LsdgooEobm MboggmlodgEol mdEm®msbEo; 9Jodo; gMTsE M-
395960 MY0; 3MOMEMY0; 20000Erolol babgardfogm Lsdgoaobm »boggdlodg@ol
350MEMR09M0 5b5EH™T00l ©Y35MESTIBEOL SLME30MIOMWwo 3O MBILMEO; gJodo,
35MMYsb5EMA0; (mdoroliol babgedfogm bsdgoEobm MbogzgMlo@g@ol dmeg3mEEOo
3500000l ©935MF5396¢ 0l bgerddmgzsbgwo; 3OHMBILME0; gJodo dsmmeEmysbs@mdo;
t0d00olol Lobgwdfoxm LsdgoEobm wboggMlo@gEol Imem93MEMO 35MMEMYOOL
©93563599b6GH0L SbME0MGOMWO 3OMBILMOO0; 9J0T0; 350MEIMASBSEH™I0;
030obob Lobgwdfoxm bodgoobm Mboggmbo@gdo

R YGT0RY fote)

dgeobogody®o  bggabgdo  fadmaagbl 3Bl gzgwsBy  393OEILIRV
3900 m30L90056 d9obmEo@me Q5D056gdq0U, G0Iwgdoa 2459m0MB93056

96009369wm3560 30LEGHMIMOBMEMYO0MOO 96535 R9MOM369000. Lbgoolibgos
30LAHMWMYPoNGOO GHo30L 693Gl 5OJoGHIJBHIOME0, 30GHMXMAOVIO0 s LEHMMINWwOo
0530590990 90900L JgRoBYOS 3003w 3603369 M35605, MMYMOF ORIMI6E0ICMO
05360303590, 515939 3500 BOMEMYOMMO J(3930L 3900 295BEOYOST0.

33930l 90Dsobl  Fgoagbs  Lbgosbbgs  3olGmwmyom®mo  GHodol  dgwsbmaod o
693mLgd0L 30LEGHMIMNOBMEMYOMOO 393 96™a96m@mdols 99935L90o, 300
3w0b603M3500MmEMa0MEm0 0530190960 909d0L 99056905 Qo 3MHMAMILOSLSD
SbMEoMYOMo  INORMWMR0NOH0  Bodbgdols godmzwgbs. M9BOMML3gIGHME  33W9g35d0
Bsormwo  ogm 52 353096@0L  3oLGHMmEmaom®mo  Bobos,  MMIYXToI3
©05abMbGH0MGOMEo 0gm Lbgosbbgs GHodol dgwsbmaod®o bg3mbo. 3gds@mdlowob-
gmboboom (H&E) dgmgdoe 369350539009 993565 693960l 3obGmemaomco oo,
LodgBHOOMds,  F9gIMLODBOIOWMWMdS,  JmIfoxkgds,  FMbLBP3Oy  30d3Mbgbdo,
39XIGMOOMOO  3o3M(39gds,  FOAMMYPONMO 530305, 9bmMgdomo  0bBowEH®msd)o,
1300OMDB0o, IBoLA0GMO  gsLEBHMDO, 303d96@9305, Py mEmgsbo  (33¢0wdgd0 o
69H9J300L  30009900L  LEHSGHLO. BMbo3gdgdo  ©sdmdsgs IBM SPSS  Statistics 29.0
3530l godmynbgdoom.
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339350 9b39bs, MM Lbgoolbgs 3oLGMmEmyommo GHodol dgwsbmzod o bg3mlgdo
360093690 m3zbs 296Ub35309dMEb96 50JoGH9dGIOo Qo LEHOMIMEo
doboliosmgdEgdom. dmbsBr3zmg, 0bGHMIIMIMwo, dgygbowo ©s wwyxo b63mligdo
d9E9Lo© LBoIYEBHMOWEO s 339800 F9MLIBOIOIO 0Ym, brrm EOL3ESHBOMMO
LB3osol 6937Lgd0  MBM@ BIoMsE  bollosmIdMmEs  SLOTYGHMOIEo  sOJoBgdEBo!,
Bsffomd®mogo dmdfoxggdom, F0GM@MYPOMOMO SEHO300Md S SBMIOOMO (330 YdJOOm.
6930003009000 Jg8mb3z93900 JOMOMOIPIE 393800900 0Ym  EOL3SBOMHO
693900l XAMBMID s MBOM B0 909b0TbgdMPS IWIBOMO  JOMIMBROWO
©9H9J300L 300099000 dmbg 99mbgg39ddo.

d9obmao@dmMo  693mLgdo  bollosmgdosh  sdmbsGmeo  30LEHMIMOBMEMAO0MGO
390960Mm90mwmdom, MGMmIgos  IIM30©IOIMWos o  30LGHMEWMAONE  3Ho3DY.
AHobMwo  30LEHMIMNOBMMAO0MO0 T9gxnslgds 3600936900m3z96 0bgmMTs300L  0deEng3s
3000603M3500MEMAoMG0  05301900)MH9dGO0Ls s 3OMYMILOSLID  SLBMEFOMYGOIEO
dmORM@Myon©OHo  60dbgool  dglobgd o Homdmoygbl  Lsgwdzgwl  d9dgymdo
009960 30LEHMJ0d0Em0 s 30ROMEO 350MEMYool 33¢093900LM30b.

1533560m Lo@Byggdo: 9w sbmEod o bg3mbo; 39@gMHMygbremds; oldwsHomMo bygmlio;
L3oob 6937L0; M930030; 3€00B03M3HMMEMYPOMEMO FMOHISFEOS.

dglisgsewo

d9wsbmizo@dmmo  bg3mLgdo  HoMImoagbl  Igasbmazo@ o [o®dmBmdol  y3z9wsby
293039 39000M30U90056 3960l [oMIMbsddbgdl s  YmzgwEo©o
©IOTSGHMLWMAOMOO0  ©S  3500MEMAO0O0  36M5dBHo3ol  360d3b9gemgsb  bsfoel.  dsomo
MdM53wgLmds  LogmEbwol  gobdsgermdsdo LEs00WH doMWMYOO J3935L 53w 9bL,
093 GO39 899dmbgg39ddo  dgloderms  5©00bodbml  ®g30wog0,  edmbo@ o
dmORMW@MPOMOH0  IM535¢RIOHM3069ds b olgmo  33wowgdgdo,  MHMIXOo;
©O0xJIMI6305H ©0sbMLE03sL 3603369 mgbo MM gdl.[1] dombgwsgs 0dobs,
60d  Igsbmao@mo 6931MLgdo  HMOIOE0MEII© 39000 ™M30L90056  Ho0dmboddbgdo
3obobogds, dsmo  30LEGHMIMOBMEMY0MMO  393H)OMYIDMMdS 3303 FomdMoybl
59BH0M0 3309300 Lo sbl.[2]

39wsbmEodmmo  693mLgdol  3aslox035305 oMM  9BYdbgds  FgEsbm30Egdol
365@MB0MOH MIo0B300L5 S BOHOL SGIJ0BIIGHIOL. 365d3H03580 Yy39w by bdoco

336300905 LobE3®OUL (Junctional), 9ggboero (Compound) s 0bEHOSIMIMo bg39Lgdo,
093 9600936000356 X3390L oMdmoagbgb olidwsBommo, L3dogols s WMGXO
69319003, MOOMYMWo  Fomsbo  bollosmgds  2oblibgzsgz9dMo  sHJodgdG OO
6256053000, MYXOIMO FobslosMOGdIOMs O LEHOMMIMEO FILOEJOJIOm, O3
Sbb3L 50 BOMEMAOVYO FMSZSXTBYIOM369dL.[3]
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OGobme  30LEGHM3IMMEMYoMEO  36ModBHozsdo  bggmligdol  Jgxoligds  9x3dbgds
390s@mgbowob-gmbobom (H&E) 8gwgdo 3609350539000  560Jo@gddmOmmo s
GOGMEMa0M0 60dbgdOL 3033 gJuIM s65EPOBU. Q9BLY3MIMYIOMEO YMMIMIOS G
©3H056900L  LOAgEHMO0MWMBSL, FGIMLIBWIOMPMOLL,  FgWsbME0GJOOL  FMIFoRqO,
BoloB3OM  3mB3MmbgbEHOL  5OLYGdMASL, 39X IEHMOMO  293MEIIIOSL,  FOGMELMYOEOO
530300l bseolbl, s6mgd00 0bxzomEHMIEL, BodOMDBLS s b3S LEGHMMIMW 33¢0EGdGOL.
50b0dbmeo 60dbgdo 965 FbmwmE 30LEGHMWMPONOHO  FH030L 2oblsbP3MsTo, Mg
©0RIMI63050ME 0536MLEHO3LS s IB0SBIdOL doMEMYoMEO J3930L T9BsLYdST0;
36003690356 Gl sLGEgdls.[4,5]

3965136900 Hergddo 4obLo3MNMGOME0 gm@OoE®Yds gmdmds gwsbmiod o b3mbigdols
39¢90Mm296mwmdol  glogersl. ™sbsdgmmgg 331939935 9b39bs, BMI  Lbgoolibgs
30LEGHMEMYPOMEOO GH030 obLb3s3wIds MMM 5OJ03IIBMIOMWO 539 IGd0m, 1939
GOGMXMPOMM0 S LBEAHMMIMEO Fobob0sMGIWGOOm. BB BoYIMHOOWIIMS
©OoL3sBoMEmO s B3oEoL 6731MLgdo, MMIGEMSE Tglodwrms AsdMbsGWWO 5EH030)MO
60369d0 3Jmbgom s Moy d9gdmnbgzgzqddo 3609369 m3560 ©OsRBMBEH03MMO oMoy
0990656 53003090056  FgEsbMTSLME  OBIMBE0SEO0L  OMUL.[6,7]  SBswMYyoME,
wOX0 69379LoLs s FoLO YYXOHIIO 3500560l IMOTBMEMAOIMHBS 1530190wMJ0JdDs
d9Lodms gansbmdoll LodMwsEos BMmobEobml, o3 3oLGM3smMmEMmaoMo Jgi3sligdols
3505 LOBNLEIL IMmoMb™gL.

390BO3MPOGIMOo 3ModBHo3mwo 8603369wmds 9603Fgds 08 JmOHBMmyom@o bodbgdol
99935b9d5L, HMIWgdoE TgLodEXMS 39380000 0gmb MY300003Mb 56 MBOM 5dEHoME
d0M@MP0O  J3935809b. sOLOWo 9Ju30D0s, MYHBIJ300L IBOSBYIMO 3009900,
3900mboGMeo  LobyBOzmO™  3m33mbgbGo, ROBOHMBMYWO (3o gdgdo ©s SbMgdomo
0bgo@HMs@o bdoMmo 93b3w09gds M930w030090Mw Bg3zmgddo. dombgozs  SdobY,
©O99g 9O sOLYOMOL gOHMosbo FoEyMmds, GMIgoi 93 IMOFME Mo  5odbyodl
LoLEBYIMOOE F9o8sLgdEs BbgssLbgs 3oLGHMWMYoME #Ho3do s PoblEBOZMS3s oo
3w0bo3mé 8609369 mdsL.

03996m30LGMJ0domO S W3 IMHO FGOMPIOIOL BoMmcM IbgMY30L Jobgs3zs,
G060 30LEHMIMORMEWMY0MOHO TgzoL9gds 33esg3 MBGds dgesbmiod Mo Bgzmligdol
0536030306 J0M0MO BORIZWs. LG 5d0FHMA Foblo3MMNMYdMo 60dzbgemds
9603905 00  9MJoB9IAHMOMOo,  FOGHMEXMPOMGMO s  LEGHOMIMwo  60dbgdol
UG9bIOEGHODYOME Fgx3olgdsl, MMIGOO[ YM39EEOONIO 36ModE035d0 bgerdobszmdos
@5 dgbodewms 36083690 m3s60  0bgmMTszos  8maz3gl  IB0SBYdOL  doMEMAO0GO
0530L90v916M909d0L Jglobad.

50b03bME0sb  29dmAobscyg,  (obsdgdotg 33930l FoBsbos  Lbgoolbgs
30LAHMWMYPoNGO  GHodolb  IgEebmazod Mo 693MLgdol  30LEMIMOBMEIMAOMOO
390960mabmwmdol  Fgxsligds,  omo  3e0bogMm3smMmEMa0MHo  1530L9dwMdJOOL
09056905 ©@s 00 JmOBME®Eom@o  50dbgdol  4sdmzwgbs, MMIwgdoi  Jgloderms
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©5393006090M0o  0gmb  spMgboEro  BOMEMYPOMHO  J3g30Ls S M930©030L
30396305 m5b.

3sL5¢ms S gm0

3309308 ©oBs0bo:  obsdgdetg  33wg3zs  FoMImoagbl  M9GOMUL3gJGHME
3000603M3500MmEMa0me  33¢0935, MHMAEol Jobsbo ogm Lbbgoolbgs 3oLEMmemyomo
G030l 9gesbmzoddo  633mlgdol  3oLEGHMIMOBMEMPOMGO  3939OHMYgbMdOL
3985L905, 35000 30b03M35MMWMP0IOHO 1530190)MYOGO0L FJEOIMYdS S MYE0PO305D
SbM306090v)0 JMORMEMY0MOHO BoABJdIOL godmgegbs.

3393500 259myg9gbgd o 0dbs mdowoliols Lobgwdfoxzm bsdgoaobm mbogzgdlodg@ol
Bolfogem-bsdg3bogmm s ©OsRBMLE03MM0  EdMGSGHMOO0L  5MJ0300  OH(3LIEO
RMMIoobdo  godlomgdMwo s 39Mxobdo  Boyswodgdmwo (FFPE) Jumgowmgsbo
3sboEgd0. 33093590 B0 0Ym 52 353096FGH0L 30LGHMEWMYOMEO Jobos, GMBEdTdos
©05bMbGH0MGOMEo 0ym Bb3s@slbgs GHodol dgusbmizo@®o b93mbo. yzgus d9dmbggas
565¢0Bolomzol  FgoMBs  9bMmbodoBgdMwo  FmE®Bom,  353096GHMs  3gMLMbs Mo
9mbs3999d90L godmyggbgdols go69dy.

3393500 Rsonemo 0dbs dbmermo ol d90mbgzg3zgdo, ®mdwmgddos bgwrdolsfizomdo oym
500933°¢ MO0 ba®olbol  39ds¢Hmdboob-gmboboo (H&E) 3dgmgdowo  36093509¢ 900,
356553060l 8er™m3900 s dgLsdsdoLo 3e0bolz Mo 0bxM®Bs30. 33093006 9dMmoMmOEbs
505153356M0LO B3I MOOL, (371 B0JBOMGINO 56 odMboEMEo sOEJBoJEHJdOL dJmby
36035653900,  9pMgm3g  d9dmbzgzgd0, OHMIgddoz  LsdMmEMm®  30LEGHMEMYOYGO
©05360mB0ol IBMBEJOs 8999 9d9gE0 0Ym.

3oLEHM3500MmEMmaoMMo Fgxslinds: yzgws dgdmbggzs 99xsls 3gds@mdlowob-gmboboom
(H&E) 990900¢ 30L@Mmemaon® 36093560530 Lobsmerol do3mmlizmadol godmyqbgdoo.
369356M5(3)gd0l  gxoligds  Aobbm®Eogws  ®mMo  30w0bozmeo  Zsomemaols  dog®
©59M)300093W5, bmerm goblbgszgdmwo 99x35b9d0l dgdmbgzglzsdo LsdmeErmm slizgbs
30090 0465 9MHNMI030 2obboegol Loggmdzganby.

30LEGMINOABMELMQ0O0 565¢00BOL Focgddo Ggnslis 6g3MLol 3olEmEmyom®mo GHodo,
©sH056g00L  LOTgGHOOMdS,  FGIMLIDPVZOMWMBdOL  bsdolbo,  FgEsbmiodgdol
8mdfogxgdol bseolbo, Lolsbwzm™ 3033mbybEOL sOLYdIMBY, 39X IEMOEIMO A53M(39EYO,
GOOMWMYONOO  5BH0300L  bsMolbo, sbmMgdoMo  0bBowBHOGHOL  0bFHIbLOgMds
29b5fogds, 530dOMBOL  sOLYIMBS, FDBoLTogHO GulEBMBO, 303d96@s300L boolbo,
Dy marmgzsbo 3300090930l sGLYDdMBdS S JoMMMRO0MOo M9HBYJ300L 30JJdoL BESEMULO.
693mLgd0L 33ll0B0 39300 356bmM 309 5658900MM39 L59OMSTMMOLM
30LGHM35OMWMYOMGO  3M0GHIOH0MIGOOL  TgLodsdolbo s IMOEs3s  FMLHL3MY
(Junctional), 0b&®o9MIM, d9a9b0¢» (Compound) OL3EsDBOME, B30EOLS S WMGHNR

693L90L.
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0000MJ)0 35309DGH0LsmM30L F9aM™M3s IIMAMIROMWO S 3eobozmemo dmbsigdgdo,
3500 ImMmob 51530, Lo, IB0BYdOL BMms, Fitzpatrick-ob 3560l BMAEHMEH030, MYsHBMOO
565369D0, M93000030L 5MBYdIMdS s JgdmIo 3eobolzmMo 33063930l (Follow-up)
bsbaMdwogzmds.

UG3GoLEGH03MM0 565¢woBo:  Imbs399930L LEIEGOLEGH03MMO 319853905 FoBbMEMEF0gW s
IBM SPSS Statistics-ob  29.0 396GLools  53mg9gbgdom. ©omgbmd®mogo  dmby3gdgdo
§963mygboos Bodwmoem 3603d369wMmdoLs s LEIBIMEHMWO gosbGOL (Mean + SD) 56
8900560L5 s 0bBHIM3IZ9MGH0WMHO 0s35BMboL (IQR) Lobom, dmbsggdoms gobsfowgdols
d9L50530LOE, bMEM 353 JRMOoImo  dmbs399900  FoMdmEagbowos  SdBMMYEHMMO
50 9bMdG00ms s 3OME9bEGHWwo 5B39690qd0m.

30LEGHMEMYPONE XyMBIOL OOl 35EJaMOOMWO (335EJO0L FJMYGOS FbbMM309E©s
x? (Chi-square) @gqlGol 59myggbgdom, bmem bsFoMmgdol dgdmbggzsdo dsdmygbgdwycro
0dbs Fisher-ob bolgo GHgb@o. Mom©gbmdMoz0 3565899@Mmgdol FgsMgds Msdgbody
©59M9)3000989 ¥2RL JmMoL Jguemwwes Kruskal-Wallis-ol  GgbGoom, bmem m6o
X2IBoL  FgoMgdolsl  godmyabgdmwo odbs Mann-Whitney-ol  U-Ggbdo. g3gwe
BGOGOLEH03MM0 BHJuGHO MOIBOHOZ30 0gm s P<0.05 JooBRbgMEs BESEHOLEH03MMO® LBGFMbm
360093690 mds.

33939 2obbmeM309ws 39elob3ol ©93EsM300L 3006303900l O(330m. A5dMYgbadmEo
094 bs5MJo3m 56MmbodoBgdMWo 30LEMEMPOMOO Fsbogns, MOl FgrYAd3 3530963HJOOL
0©096¢0x8030Mds J9MIgdIo 0ym. 33930l RoMgddo doMgdvIeo  0bBMmMIS30s
3990y9gbgdme 0465 bmerme bsdg360gH™M J0BbgdOLM30L 3MbBO0IHE0IEMOMBOL Lo
©O(330M. 3360935 ABIMOFIOO0S Md0oLOL LobgudFonm Lsdgoiobm Mbogzgdlodgd oL
90030L 3mdolbools Jog6.

8993900

310b6030m350m@maom®o  dsbslosmgdagdo: 3393580 BsGmmo oym 52 35309630,
OMIgmog  30LEGHM3500MEMPO0MOHO 3309308 BoRAZ39eDY IMPYHODbEIm Lbbgoolibgs
Go30oL  9gesbmizod Mo 693mlo. Jgz3pls 3530963)9d0l YIMaMoz0mEo dmbs3gdgdo,
306030 sbolosmgdwgdo s  693mLgdol  domomoo  30LEHMIMOBMEOMYOMOO
053019096 90900.

1533093 3M3MWH30sd0  HoMmBm®agbowo oym OHmymeE 8595353900, 1939  Jowgdo.
353096@ ™o sbs3o 89MYggmds 25-sb 52 {iersdyg. Y4z9wsbg Bdomo 3oLGHmEMmaoGmOo
GH03900 0ym dmbode3zmy, 0bGMogMdmwo, dgpqbowo, @obdwsbom®mo, b3ogols s
wnexo bg3zmligdo. 9300030 ©IBR0JLOMEs FbMEwm©  EOL3W oGO  bg3Mligdol
Bsffoedo, bewm sbsBgb JoLGHmemmyom® x3390830 33¢0930L 39HO0MEAT0 93000030 SO
3o9m3gbos.
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3530965 360060300 O ©IIMAMSR0O dMbs39d900 Fomdmoagbowos 3bMowdo 1-3.

353096@ 05 M5m©Ybmds 52

31530 (Fergd0), Ladyysenm + SD 38.7+7.7
95053530, n (%) 26 (50.0%)
Jsewo, n (%) 26 (50.0%)
Fitzpatrick I, n (%) 39 (75.0%)
Fitzpatrick II, n (%) 13 (25.0%)
©3B0s6gd0l BsGMMBO (332), Lsdmsewm +SD 32.8 +10.5*
9mbsBratg bgzmbo, n (%) 9 (17.3%)
0b@®s@gdmeo bgzmbo, n (%) 8 (15.4%)
d9c0p960emo bgzmbo, n (%) 8 (15.4%)
ob3msbowmo bggmLo, n (%) 10 (19.2%)
b3ogol bygmLo, n (%) 8 (15.4%)
aGxo 6ggmLo, n (%) 9 (17.3%)
9300030, n (%) 4 (7.7%)
RO cyB9daos, n (%) 46 (88.5%)
R1 égbgdgos, n (%) 6 (11.5%)

3bMowo 1. 15331930 3M3Ws300L 3¢00603M3500MWMYOMEO Jobsl0sMYOWYdO;

dgesbmEodmeo 6939Lgdol 3oL MAMOHBMEMY0OHO 3939096 Emds:
30LGMIMOABMWMYHoMEOTs Fgxolgdsd 583965, MMI Lbgslbgs GHodol dgwsbmaod Mo
693mbgd0 3609369 m3bs  A9BLLZ930WIOMBI6 sOJoBHYIBHIOMWO S FOGHMELMAOYOO
3obolinsmgdEgdom.

AmbyBO3Mg, 0bGHMOIMIMo, Fgoaqbowo s whxo B9g3mLgdol  MIMSZEIGLIMDS
bob0sMYIMEs LBOTGGHOOMEO 5393 GO0MS S 93980 FGAMLIDBPZOHWMdom, d5d0b
OEILs3  OL3WIBOMEG ©s b3ogol b33mMLgddo MBGM  bIoMs  500bodbgdms

SL03gAHH0IO 5OJ0BJIBIMS S 3MVLOWWSE T9IMLsDBOIOWMWO JMEEHWGM9dO.
39wsbm303H900L dmdfoxrgds LOWMWsE 0ym F96560BMbgdmwo 0bEHMIMIME, dgpqbow,
Amlbobe3zmg, LB3ogols s WNOYR b93mLgddo, bmem EOL3WsHBoMG bgzMlgddo WMBOM
bdo6Mo 50060869dm©s bsformdmogo dmdfoggds.

LB3oiob 693gddo  50bodbgdmEs 39MM3560 FMBLBE3Mg 5dBH03Mmds, F580b MMELYS
06¢M5gmdNw ©s wrex 6937Lgddo Fmbobw3zmg 3md3mbgbEo, Gmym®E fabo, 96O
204LOMOYOIMPS.  3IRIGMOVIO0  J93M(3JE0s  SOE3IMHm  Tgufogwoer FJgdmbggzsdo 6
3o0m3gboe.

30LEGHMINOABMEMAO0YOO0 356589EMIO0L 4965H0wgds Lb3oLbZs 3oLEMEMYOME Yama3do
fomdmggbocros 3bMHowdo 2-do.
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SobgmBotgaragogfe  Bmlsdaghy  obhMuEoBawe  Jgmpoborre  obdmitonBo  blogol  @afxe P
6oBs6o

LolgdPommo 9 (100%) 8 (100%) 8 (100%) 0 (0%) 0(0%)  9(100%)
edododdas
835800 9 (100%) 8 (100%) 8 (100%) 0(0%) 0(0%)  9(100%)
BgBerlssragrermds
Léremo Smdfoggds 9 (100%) 8 (100%) 8 (100%) 2 (20%) 8 9 (100%)
(100%)
BelisBrgy gmd3mbgbio 9 (100%) 0 0 10 (100%) 3 0
(100%)+
39RIGMOEMHO 0 0 0 0 0 0 —
33%0gmods
BdmdolomBogho 0 0 0 10 (100%) 8 0
30300 (100%)
36ogBooo obgomaPao 0 0 0 10 (100%) 8 0
(100%)
FodOHMbO 0 0 0 2 (20%) 8 9 (100%)
(100%)
boliBogho guslimbo 9 (100%) 0 0 10 (100%) ] 0
(100%)
303895505 9 (100%) 0 0 10 (100%) F] 9 (100%)
(mBogHo/asBeibsdymmo) (100%)
Fyemmmmgsbo 0 0 0 0 0 0 —
G3eogrgbyde

gb®owo 2. bbgoslbgs GHodob gesbmaoddo 693Lgdol  30LEHMIMORMEMA0IOO
053059099160 90900L FgIMdY;

GOAMXMAOMM0 ©s LAHM®MIMwo s30lgdMHYd9d0: FOGHMEWMYOOO  5BH0305 dgBIL
09000bg935d0 o6  59m3wgbos 96 FobodsgrmMo  bsGolbbom oym  Fo®dmygboero.
©oL3sbomEmo 6g3MLgdo JgsMgdom MBOHM bdoMs bolosMYdM©s bgdmdo 96
15O bsGolbob sEo3oom, 85806 MMl 0bG®MoEYMINw, Ggaqbown, Imbisbn3mg s
@O 63319030 50305 305JGH03MWO® 36 500b0dbdMS.

56090000 06x30E®sE0L 063HIBLO3gMdS  49BLL33WIOM®s  IoLGHMWMYoMEmO  FH03900L
dobgzom. 0b@HGMsgMImw, dgygboe s IMLsDE3my bg3mbgddo sbogdomo Ggodisos
M39BG9LO® 956 500b0dbJOMS 56 0B EMS© 0Ym A5TMbIEMO, beaerm EoL3WsHBO©
@5 b3osol 693MLgddo MBOHM bdoMs osdmzwobs Abydmdo 6 BmdoghHo sbmgdomo
06530GHMoG0. MOk 633mLgddo bmMgdoMO (3300w dGd0, GMAMOE Pglbo, 9O ogm
3o0mbs@eo.

R00OMDBO JOMHOMIPIP 5O 500b0dbgdMS, 1I3s OL3WIBOWE s B3ozol bg3mlgddo
3939 99900b39390d0 459M3w0bs Jbwgddo bsmolbol 530dMmMBMEo (33000 qd9d0.
dBolidogemo gsbBMmBo MRO™ bdoMs 900b0dbgdMm©s WMGX0 593MLgdoL X aMRdo, dsdob
L3 IBIMRID 30LEHMEWMY0MO 3H0390d0 04089900 0830505 BOJLOMEIOMS.
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bopsoo 1. beptrsor g 6563969005 330093500 BsGIemo cnoytxo/obggtko 69329bol
90063935, 33002b5H)c05 F56380 30809693605 ©IHIST0 3560053U9800.
390597boerob& g bobols (9g4/bmacrmgos 100X;

L5000 2. brytrs0Yg 6563969005 330093590 Bstooopeno @olbders boryto 6939600
d90063935, 33002b5Hem05 F56380 308809693305 ©IHIsT0 3560253198000. YT~
J30IHFcms §5600532U908-9¢0 693093099806 SAHO3IHO X813900.
3905927boerob& g bobols (hg7/bca¢crmgos 100X;
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09300030056 s530MJdMEo InOBMEMY0MHo bodbgdo

930030 IxR0JLOMES TBMWME EOL3WsHBOMGmO bg3MLgdol XaRTo. s0bodbmwo
09000b3939%0  MBOM  BIoMs©  bsbosMYIMEs  SLIgBHMOMwo  SOJoBgdBIOom,
SOSOMO©  F9dmbobztmo 3mbGMOHgdom,  bsformdmog  F9bseBmbgd o
dmdfogzgdom, DBmIogho  3F0GHMWMAONOO  5GH0300m, OB DGO  Sbmdgdomo
0630w EHMsGOMs 5 BOdOMDBYWO  (33¢0EdJO0m. 53539 XyMNBRIo MBO™  bJoMo
500603690M@5 ©9JO0M0 JoH Moo MgHgd300L 30wggdo (R1).
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Histomorphological heterogeneity of melanocytic nevi: clinicopathological
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Abstract

Melanocytic nevi are the most common benign melanocytic lesions of the skin, which are
characterised by significant histomorphological diversity. The assessment of architectural,
cytological and stromal features of different histological types of nevi is critically important, both
in differential diagnosis and in better understanding their biological behaviour.

The study aimed to assess the histomorphological heterogeneity of different histological types of
melanocytic nevi, compare their clinicopathological features and identify morphological signs
associated with progression. The retrospective study included histological material from 52
patients diagnosed with different types of melanocytic nevi. Hematoxylin-eosin (H&E) stained
slides were used to assess the histological type of nevus, symmetry, circumscription, maturation,
bordering component, Pagetoid spread, cytological atypia, inflammatory infiltrate, fibrosis, solar
elastosis, pigmentation, ulcerative changes, and resection margin status. Data were analysed using
IBM SPSS Statistics 29.0.

The study showed that melanocytic nevi of different histological types differed significantly in
architectural and stromal characteristics. Bordering, intradermal, compound, and blue nevi were
mostly symmetrical and well-circumscribed. In contrast, dysplastic and Spitz nevi were more
often characterised by asymmetrical architecture, partial maturation, cytological atypia, and
inflammatory changes. Recurrences were mainly associated with the dysplastic nevus group and

were more common in cases with positive surgical resection margins.
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Melanocytic nevi are characterised by marked histomorphological heterogeneity, which depends
on their histological type. Routine histomorphological evaluation provides important
information on clinicopathological features and morphological signs of progression and serves as
a basis for subsequent immunohistochemical and digital pathology studies.

Keywords: Melanocytic nevus; heterogeneity; dysplastic nevus; Spitz nevus; recurrence;

clinicopathological correlation.
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Parental Attitudes Toward Exclusive Breastfeeding
Shorena Kopaliani, MPH!, Natia Kvaratskhelia, MD, MPH, PhD?

School of Health Sciences and Public Health, University of Georgia

Abstract

Globally 45% of infants under six months of age are exclusively breastfed (EBF), while
malnutrition accounts for approximately 45% of all child deaths (United Nations Children’s
Fund)'. In low and middle-income countries 4% of infants are never breastfed, whereas in high-
income countries this figure rises to 21% 2. The study explores attitudes of mothers toward
exclusive breastfeeding in Georgia’s two big cities: Tbilisi and Batumi. Using a mixed-methods
approach that included focus groups with pediatricians and a self-administered survey of 200
mothers in Tbilisi 92.9% of mothers reported practicing EBF, while in Batumi the rate was 95%.
86.5% believed they were exclusively breastfeeding even when providing other foods. Analysis
demonstrated positive correlations between EBF and infant health (r = .667), maternal health (r
=.236), and formula use (r = .224). Insights from focus groups underscored persistent challenges,

such as the impact of aggressive formula marketing and systemic barriers.
Keywords

Exclusive breastfeeding, infants, dominant breastfeeding, formula feeding, breast milk

Introduction

Exclusive breastfeeding (EBF) is defined as feeding an infant only breast milk for the first six
months of life, without the addition of any other food, water, or liquids.*> * EBF is widely
recognized as the optimal method for infant nutrition®, with the potential to prevent over 820,000

child deaths annually.®

EBF for the full six months significantly reduces the incidence of gastrointestinal and
respiratory infections among newborns.” Moreover, breastfeeding is associated with long-term
health benefits for mothers, including a decreased risk of breast and ovarian cancers, type 2

diabetes, and hypertension.? The World Health Organization and UNICEF recommend initiating
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exclusive breastfeeding within the first hour after birth to help protect newborns from infections

such as diarrhea, pneumonia, and meningitis.’

Despite this benefit, health condition of the infant or mother may justify discontinuation or
absence of breastfeeding.!® Studies show that factors like postnatal depression,!! maternal
knowledge,!? socio-economic status, delivery method and support services affect breastfeeding
behavior. Philosophical perspectives have also been studied to understand and promote EBF.13
Social and demographic factors continue to influence decisions of mothers, which indicates the
need for focused public health efforts.!* Lack of breastfeeding-friendly environments and strong
marketing of formula still impact global breastfeeding rates.® However, programs offering
breastfeeding support and professional advice have been effective in addressing issues like nipple
pain and low milk supply.!é 718 WHO continues to stress the importance of enforcing policies
and protecting breastfeeding from unethical marketing practices.’*?* The global rate of exclusive

breastfeeding in 2018 was at 33%.%!

Georgia has a longstanding cultural and public health commitment to breastfeeding. The
country initiated its exclusive breastfeeding (EBF) programs in 1994. In 1999, Georgia enacted
legislation aimed at protection and promotion of natural infant feeding practices.”? However,
institutional continuity was disrupted in 2006 with the dissolution of the National Breastfeeding
Committee, presenting a significant challenge to coordinated policy implementation.?® According
to the 2018 Multiple Indicator Cluster Survey (MICS), only 20.4% of infants in Georgia were
exclusively breastfed during the first six months of life. Regional disparities were also observed:
the median duration of exclusive breastfeeding was reported as four months in Tbilisi and six

months in Adjara.?*
Methods

To ensure a comprehensive understanding of the research topic, a mixed-methods approach
was employed, incorporating both, qualitative and quantitative methodologies. The study was

conducted in July 2024 in two major urban centers of Georgia: Tbilisi and Batumi.

As part of the qualitative component, two focus group discussions were organized with a total
of 11 pediatricians from primary healthcare facilities—one group in each city. Pediatricians were
purposively selected based on their high levels of patient interaction and were invited to respond

to five pre-formulated questions related to exclusive breastfeeding (EBF).

In parallel, a quantitative survey was administered among mothers residing in Tbilisi and
Batumi who had infants under the age of one year. The questionnaire was designed to assess trust
in available information and its role in influencing decisions of mothers regarding EBF. The
survey comprised several thematic sections: (a) socio-demographic characteristics; (b) awareness
and understanding of exclusive breastfeeding; (c) factors influencing breastfeeding decisions; (d)
sources of information on EBF; (e) support received in developing breastfeeding skills; (f) beliefs

and perceptions about breastfeeding, and (g) available support during the breastfeeding period.
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The survey was conducted remotely via social media platforms, allowing broad access across
the target population. Eligibility criteria for participation required that respondents had given
birth at any gestational age and did not have any medical contraindications - either maternal or
neonatal - that could hinder exclusive breastfeeding. Such conditions included, but were not
limited to, neonatal hypoglycemia, birth weight under 1500 grams, maternal mastitis, HIV,

hepatitis B/C, or herpes simplex virus type 1.

Quantitative data were analyzed using SPSS statistical software. The questionnaire was
developed in Georgian and received approval from the Ethics Committee for Biomedical
Research. Prior to participation, all respondents were informed about the purpose, procedures,

and significance of the study.
Results

A total of 200 mothers participated in the study. Among them, 93.5% reported practicing
exclusive breastfeeding (EBF), while 6.5% indicated that they did not. Of the total sample, 140
mothers resided in Tbilisi, where 92.9% reported practicing EBF and 7.1% did not. In Batumi, 60
mothers took part in the survey; among them, 95% practiced EBF, 5% did not, and 2% reported
being unable to exclusively breastfeed due to health-related reasons - 1% due to the infant’s

medical condition and 1% due to the mother’s own health concerns.

Regarding the age distribution of respondents, 6.5% were under the age of 18, 51.5% were
between 18 and 29 years old, 39% between 30 and 40, and 3% were older than 41.

In the Thilisi cohort, the highest rate of exclusive breastfeeding was observed among mothers
aged 18-29 years (48.6%), while the lowest rate was recorded in the 41+ age group (2.1%). In
Batumi, the highest rate of exclusive breastfeeding was among mothers aged 3040 years (38.3%),

with the lowest also in the 41+ age group (3.3%).

Regarding maternal education, in Tbilisi, the highest proportion of mothers practicing
exclusive breastfeeding held a bachelor’s degree (49.3%), while the lowest proportion had only
secondary education (4.3%). Similarly, in Batumi, the majority of breastfeeding mothers had a
bachelor’s degree (41.7%), followed by those with secondary education (26.7%), and the lowest
percentage held a doctoral degree (1.7%).

Across both cities, 91% of mothers who practiced exclusive breastfeeding were married,
indicating a consistent trend across study locations. In terms of employment status, 47.5% of all
surveyed mothers were employed, while 52.5% were temporarily unemployed. Among those
practicing exclusive breastfeeding, 45% were employed and 55% unemployed, with a similar

distribution observed in both Tbilisi and Batumi.

The majority of respondents (64%) were first-time mothers, of whom 59.5% practiced
exclusive breastfeeding, while 41.5% did not. Among multiparous mothers (36%), 34% practiced

exclusive breastfeeding and only 2% did not.
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Knowledge levels regarding exclusive breastfeeding varied by location. In Tbilisi, among
mothers practicing exclusive breastfeeding, 40% rated their knowledge as good, 17.1% as average,
35.7% as very good, and 7.2% reported having no information. In Batumi, 50% rated their
knowledge as good, 13.3% as average, and 31.7% as very good.

Among the mothers surveyed, 86.5% believed they were practicing exclusive breastfeeding
(EBF) even while providing their infants with liquids or solid foods, indicating a significant gap
between perceived and medically defined EBF. Only 13.5% responded that they were not
practicing EBF.

In terms of reasons for discontinuing EBF, 5% of mothers in Tbilisi cited the infant’s health

condition, while an equal percentage in Batumi attributed it to their own health condition.

The most frequently cited factor influencing the decision to breastfeed in both cities was
personal motivation—reported by 57.9% in Thbilisi and 48.3% in Batumi. The least influential

factors were advice from friends and having no influence at all.

Among mothers in Tbilisi practicing EBF, 92.9% believed it was beneficial for the health of
the infant. However, 5.7% disagreed with its benefit to maternal health. In Batumi, 28.3% of
mothers lacked knowledge about the maternal health benefits of breastfeeding—the highest

proportion among the surveyed.

Regarding information sources, social media was the most commonly used in both cities
(Thbilisi: 38.6%; Batumi: 45%), while scientific articles were the least accessed (10% overall). More
mothers in Batumi relied on pediatricians (23.3%) compared to Tbilisi (15%), while fewer

consulted scientific literature.

When asked about support for developing breastfeeding skills, most mothers reported
receiving no professional help. In Batumi, 65% of mothers indicated a lack of support the highest
figure compared to 44.3% in Tbilisi. The lowest reported sources of support were friends in Tbilisi
(5%) and family members in Batumi (6.7%). Assistance from doctors was nearly identical across
both cities (Tbilisi: 8.6%, Batumi: 8.3%), although other medical staff provided more support in
Thilisi (25%) than in Batumi (11.7%).

Among all mothers practicing EBF, 62% believed that breast milk cannot be fully replaced by
formula, while 29.4% believed full replacement was possible, and 8.6% were unsure. In Thbilisi,
60.7% supported the irreplaceability of breast milk, 24.3% believed otherwise, and 15% were
uncertain. In contrast, 35% of mothers in Batumi agreed that formula could fully substitute breast
milk.

In total, 65.5% of breastfeeding mothers found information from pediatricians to be clear and

understandable, while 35.5% did not—reflecting a similar trend in both cities.
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Regarding pediatric visits, 65% of breastfeeding mothers in Tbilisi followed routine check-ups,
20.7% visited due to health concerns, and 14.3% did not respond. In Batumi, 46.7% adhered to

routine schedules, while 41.3% visited out of concern; 12% did not answer.

Overall, 80.5% of mothers agreed that awareness of breastfeeding benefits increases
motivation to breastfeed; 18.5% partially agreed, and only 1% disagreed. When asked whether
formula poses a risk to child development, 34% believed it did not. In Thilisi, 32.9% agreed, 48.5%
partially agreed, and 18.6% disagreed. In Batumi, 28.3% agreed, 35% partially agreed, and 36.7%
disagreed.

A small percentage (3%) of breastfeeding mothers reported using formula due to discomfort,
while 58% continued breastfeeding despite discomfort, 13% sought medical consultation, and
29% selected “other”.

Statistical analysis revealed:

e A strong positive correlation between belief in health benefits of breastfeeding for
the infant and actual practice (r = .667).

e A moderate correlation between maternal health benefit awareness and
breastfeeding practice (r = .236).

e A positive correlation between belief that breast milk cannot be replaced and EBF

practice (r = .224).

As for qualitative data analysis, two online focus group discussions were held via Microsoft
Teams with 11 pediatricians (7 in Tbilisi, 4 in Batumi), selected for their high patient engagement.

Conversations addressed EBF-related knowledge, training, barriers, and patient communication.

Batumi pediatricians reported a complete lack of clinic-level guidelines and printed materials
on EBF. They relied on self-directed learning through literature and seminars—often attended at
their own expense. They expressed frustration over the absence of structured state support and
highlighted difficulties in communicating with first-time mothers who often held

misconceptions or distrust.

In contrast, Tbilisi pediatricians focused on systemic challenges within maternity hospitals,
particularly the early introduction of formula. They noted that postpartum mothers are often
discouraged from breastfeeding due to assumptions about insufficient milk supply, making it
difficult to re-establish EBF later. The absence of lactation consultants and the delayed first
pediatric visit—typically occurring a month after birth—were cited as critical missed
opportunities for early intervention. Participants recommended integrating EBF education into

antenatal care to mitigate early misinformation.

Qualitative data from the focus group conducted in Batumi identified several influential factors

shaping exclusive breastfeeding (EBF) practices. These included the marketing and sponsorship
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activities of artificial infant food manufacturers, the attitudes of hospital personnel, and maternal
willingness to adopt EBF as a means of improving child health. Participants noted that infant
formula companies are actively engaged in training and distributing informational materials
related to EBF and infant nutrition. However, the content provided by these companies was often
described as inconsistent or misleading, potentially creating confusion among healthcare
providers and mothers. Notably, there were no government-sponsored seminars or training
sessions reported, while commercial entities in the infant nutrition sector were found to be

organizing awareness-raising events under the guise of supporting breastfeeding.

Pediatricians reported that mixed feeding was commonly introduced when infants failed to
demonstrate sufficient weight gain during the first six months. In such cases, pediatricians
typically informed mothers of the growth concern and recommended supplementary formula
feeding. Additional accounts revealed that hospital staff occasionally introduced artificial feeding
in response to non-medical concerns, such as infant crying or sleep difficulties, further
complicating adherence to EBF recommendations. These practices point to structural weaknesses

within the healthcare system that require attention.

Both focus groups—Thilisi and Batumi—expressed concern over the influence of infant
formula manufacturers on clinical practice and professional development. Pediatricians in Batumi
spoke candidly about company-sponsored events and incentive structures that encouraged the
indirect promotion of formula feeding, often at the expense of accurate breastfeeding guidance.
Their counterparts in Thilisi echoed these concerns, noting that although such companies claim
to support breastfeeding, their events often subtly promote formula products. There was a shared
perception that professional development opportunities disproportionately favor providers

aligned with commercial interests in the infant nutrition industry.

Despite these challenges, pediatricians from both cities emphasized the need to provide
mothers with accessible, reliable, and evidence-based information on EBF. They unanimously
agreed that a mother’s awareness and understanding of benefits of breastfeeding significantly
influence both the initiation and continuation of EBF. To address existing gaps, participants
proposed several strategies: the development of national breastfeeding guidelines, integration of
lactation consultants into maternity hospital settings, early postnatal follow-up to support
breastfeeding initiation, and the establishment of structured educational initiatives, such as

parenting schools and SMS-based support systems for new mothers.
Discussion

The study findings highlight a significant gap in the source and clarity of information on
exclusive breastfeeding (EBF) received by mothers. The majority of participants reported
obtaining information on EBF primarily through social media platforms, rather than from
healthcare professionals. Notably, among those who received information from pediatricians,

nearly one-third indicated that the information was unclear or insufficiently detailed.
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This issue is particularly important, as quantitative analysis using the chi-square statistical test
identified that the decision to practice exclusive breastfeeding was significantly associated with

several key variables:

e Level of awareness of mothers;

e The influence of a reliable source;

e Awareness of health benefits for both the infant and the mother;
e  Maternal motivation;

e  Support in developing early breastfeeding skills.

Despite these associations, 86.5% of mothers believed they were practicing exclusive
breastfeeding even when also giving their infants additional liquids or solid foods, suggesting

widespread misconceptions about the definition of EBF.

Insights from the Thbilisi focus group further revealed that primary healthcare providers lack
printed guidelines or structured educational materials on EBF. In addition, there are no state-
supported training initiatives or clinical meetings aimed at promoting breastfeeding. Pediatricians
reported that retraining is not provided, and that physicians largely depend on independent self-
education. In contrast, infant formula manufacturers are actively organizing conferences and
promotional events, often framing them as educational seminars, which may contribute to the

spread of commercially biased information.

Quantitative results also identified statistically significant correlations between exclusive
breastfeeding practices and perceived health benefits for the infant, maternal health benefits,

belief that breast milk cannot be fully replaced by artificial formula.

Findings suggest that focusing on growing willingness of mothers to practice exclusive
breastfeeding is critical, and they need to be provided with evidence-based and clear information.
Pediatricians also emphasized the value of early, accurate, and coordinated communication,
which play a critical role in the decision to breastfeed. This includes defining key terms such as
exclusive breastfeeding, mixed feeding, and predominant breastfeeding, while also explaining the

long-term health and economic benefits of EBF.

Equally critical to improving EBF practices is the motivation and preparedness of medical
personnel, which requires that healthcare providers be equipped with accurate, up-to-date
information. It is essential that the government establish a structured system to facilitate the
dissemination and public promotion of EBF, ensuring that educational initiatives are grounded
in public health priorities and free from commercial influence. More specifically, organization of
training sessions and professional seminars under the auspices of the public healthcare sector—
rather than industry-sponsored events—is necessary to uphold the integrity of breastfeeding

guidance.
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At present, physicians and healthcare staff receive no formal retraining or continuing
professional education on EBF. Most rely on self-directed learning to update their knowledge. In
contrast, infant formula companies are actively involved in organizing conferences to introduce
and promote their product lines. Addressing this issue requires targeted research, particularly
beginning with maternity hospitals, where early feeding practices are established and clinical

habits are shaped.

In summary, although the two pediatrician focus groups—Tbilisi and Batumi—identified
shared challenges, including limited access to training and widespread misinformation among
mothers, their perspectives diverged in emphasis. The Thbilisi group underscored broader systemic
and institutional constraints, particularly within hospital settings, while the Batumi group
emphasized the lack of educational materials and communication barriers at the primary care
level. Nevertheless, both groups concurred on the critical importance of enhancing maternal
education and ensuring continuity of care between maternity hospitals and pediatricians as key

strategies for improving exclusive breastfeeding practices.

Based on results and discussion of the study Recommendations for improving the practice of

exclusive breastfeeding include the following:

1. Enhanced government involvement — training sessions for gynecologists,

pediatricians and neonatologists;
2. Introducing lactation consultants to support mothers;

3. Control over the sponsorship and marketing of artificial food manufacturers —

tightening the enforcement mechanisms of the law;

4. Institutional control over the offering of artificial food to newborns post-

delivery/establishment of medical indications and monitoring;

5. Printing and distribution of evidence-based guidelines on EBF to pediatritions and

other primary care providers.

Conclusion

To improve the practice of exclusive breastfeeding, it is important to effectively control the
marketing and sponsorship activities of infant formula manufacturers, and also to ensure that
printed guidelines on exclusive breastfeeding are available for pediatricians, something which, as
noted, unfortunately does not currently exist. Equally significant is the awareness of
neonatologists and the need for deeper research into the issue in order to address the problem.
To enhance exclusive breastfeeding practices, it is crucial to increase government involvement
and implement regulations that support and improve the process. To address the issue, it is

important to conduct in-depth research, starting from maternity hospitals.
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Accessibility of Open Public Spaces and the Well-being of the Population: The

Role of Industrial Designers in the Formation of an Inclusive Urban Environment
Mariam Botchorishvili

PHD candidate Faculty of Architecture, Urbanistics and Design, Georgian Technical University,
599577121, mbotchorishvili@yahoo.com

Abstract

Contemporary Urban Planning increasingly emphasizes the importance of open public spaces
for human well-being. According to Urban Agenda 2030 and Urban Health Rome declaration,

Urban Development should be based on inclusivity, accessibility, and the promotion of health.

This article examines the accessibility of open public spaces as a key component of Urban
Health and highlights the role of Universal Design principles in reducing physical and social
barriers. Attention is given to the role of Industrial Designers, whose contribution is often
overlooked despite their significant impact on the functionality, comfort, and usability of urban

environments.

The study argues that the active involvement of industrial designer is essential for creating

inclusive, human-centered spaces that enhance overall well-being.

Key words: Open Public Space, accessibility, Urban Well-being, Industrial Designers, Inclusive

Designers
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Women, Power, and Cancer: A Public Health Review
Tamriko Bulia!

1School of Health Sciences, The University of Georgia

ABSTRACT

Cancer affects women not only as a biological disease but also through social, economic, cultural,
and political pathways. Women interact with cancer as individuals at risk, patients, survivors,
family caregivers, health professionals, researchers, advocates, and policy-makers. However,
gender inequality and unequal power relations continue to shape women’s exposure to cancer
risk factors, access to prevention and screening, timeliness of diagnosis, treatment adherence,
survivorship outcomes, palliative care experiences, unpaid caregiving responsibilities, and
professional opportunities within oncology systems. This review examines gender inequities
across the cancer continuum, moving beyond a narrow focus on “women’s cancers” to consider
cancer as a broader women’s health and public health priority. Drawing on global evidence and
the conceptual framework advanced by the Lancet Commission on women, power, and cancer,
the article highlights how asymmetries in decision-making, knowledge, economics, and
leadership influence cancer outcomes. Particular attention is given to unpaid caregiving, financial
vulnerability, oncology workforce inequities, and the need for gender-responsive cancer control
policies. A gender-responsive approach to oncology requires sex-disaggregated data, equitable
access to prevention and treatment, caregiver support, financial protection, integration of
palliative care, and stronger representation of women in cancer leadership. Recognizing the
relationship between women, power, and cancer is essential for more equitable, humane, and

sustainable cancer care.

Keywords: women and cancer; gender equity; cancer control; public health; palliative care

INTRODUCTION

Cancer is often framed primarily as a biomedical problem, defined by tumor biology, stage,
treatment modality, and survival outcomes. While these dimensions are essential, they do not
fully explain how cancer is experienced by women across different societies and health systems.

For women, cancer is also shaped by gender norms, economic dependence, caregiving
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expectations, social stigma, access to information, decision-making power, and the organization
of health services. These factors influence whether women can avoid preventable risks,
participate in screening, seek timely diagnosis, afford treatment, complete care, return to work,
receive palliative support, or participate in cancer leadership and policy-making.

The global cancer burden among women is substantial. GLOBOCAN 2022 estimates show that
cancer remains a leading cause of morbidity and mortality worldwide, with female breast cancer
representing one of the most common cancers globally and the most commonly diagnosed cancer
among women (Bray et al., 2024). However, the burden of cancer in women extends far beyond
breast, cervical, ovarian, and endometrial cancers. Women are also affected by lung, colorectal,
gastric, liver, hematologic, and other malignancies, and they experience the consequences of
cancer as patients, survivors, caregivers, health workers, researchers, and advocates. The Lancet
Commission on women, power, and cancer emphasized that women interact with cancer in
complex and multiple roles, including as healthy individuals participating in prevention, as
people living with and beyond cancer, as unpaid caregivers, and as members of the cancer
workforce and policy community (Ginsburg et al., 2023).

Despite this complexity, cancer has often been insufficiently integrated into the women’s health
agenda, which has historically focused more strongly on reproductive and maternal health. This
narrow framing risks under-recognizing cancer as a major women’s health issue and obscures the
gendered social determinants that influence cancer outcomes. The Lancet Commission argues
that cancer policies and guidelines should explicitly include sex and gender to respond to the
needs and aspirations of women in all their roles across the cancer continuum (Ginsburg et al,,
2023).

This review examines women, power, and cancer as a public health issue. It explores how gender
inequality affects cancer prevention, screening, diagnosis, treatment, survivorship, palliative care,
caregiving, and leadership. It also considers implications for Georgia and similar health systems,
where financial constraints, regional service concentration, family-based caregiving, and limited
integration of supportive and palliative care may intensify gender-related inequities. The central
argument is that cancer care cannot be truly patient-centered or equitable unless it recognizes
how gender and power shape women’s risks, access to care, caregiving roles, professional

opportunities, and health outcomes.

WOMEN AND CANCER BEYOND “WOMEN’S CANCERS”

Discussions of women and cancer often focus on cancers of the breast, cervix, ovary, uterus, and
other reproductive organs. These cancers are undeniably important. Breast cancer remains the
most commonly diagnosed cancer among women globally, with approximately 2.3 million new
cases in 2022, and cervical cancer remains a preventable yet persistent cause of premature
mortality in many countries (Bray et al., 2024; World Health Organization [WHO], 2020). The

WHO global strategy to eliminate cervical cancer as a public health problem is built on
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vaccination, screening, and treatment, reflecting the possibility of preventing many deaths
through coordinated public health action (WHO, 2020).

However, reducing women and cancer to “women’s cancers” is conceptually and politically
limiting. Women are affected by all major cancer types, and their experiences are shaped not only
by biological sex but also by gendered social realities. For example, women with lung cancer may
face delayed recognition if symptoms are not associated with traditional risk profiles, especially
among never-smokers. Women with colorectal or gastric cancer may experience diagnostic
delays due to competing family responsibilities, limited access to screening, or normalization of
symptoms. Women with advanced cancers may face complex decisions about treatment,
caregiving, fertility, sexuality, body image, employment, and end-of-life care.

A broader framework recognizes that cancer is a women’s health issue, not because it affects only
female-specific organs, but because women’s risks, access, experiences, and outcomes are shaped
by gendered structures. These structures include unequal access to education and health
information, limited financial autonomy, lower decision-making power within households,
occupational exposures, gender-based stigma, and disproportionate responsibility for unpaid care.
Therefore, a gender-responsive cancer agenda must include both sex-specific cancers and all
cancers affecting women across the life course.

This broader perspective also prevents the marginalization of women as caregivers, clinicians,
nurses, social workers, researchers, and policy-makers. Cancer systems often depend heavily on
women’s paid and unpaid labor, yet women may remain underrepresented in leadership and
decision-making positions. A public health review of women and cancer must therefore examine

not only disease burden but also the distribution of power within cancer systems.

GENDER INEQUITIES ACROSS THE CANCER CONTINUUM

Prevention

Cancer prevention is shaped by the social conditions in which women live. Exposure to risk
factors such as tobacco, alcohol, unhealthy diet, physical inactivity, occupational hazards, air
pollution, and infectious agents is not distributed equally. Gender norms may influence whether
women can access health information, negotiate safer environments, seek vaccination, or
participate in preventive care. In some settings, women may have limited autonomy over health
decisions, transportation, finances, or time, all of which affect preventive behavior.

HPYV vaccination is a clear example of the intersection between cancer prevention, gender, policy,
and public trust. Cervical cancer is largely preventable through HPV vaccination, screening, and
treatment of precancerous lesions. The WHO'’s cervical cancer elimination strategy sets ambitious
90-70-90 targets: 90% of girls fully vaccinated with the HPV vaccine by age 15, 70% of women
screened with a high-performance test by ages 35 and 45, and 90% of women with cervical disease
receiving appropriate treatment (WHO, 2020).

However, the success of such strategies depends on more than vaccine availability. It requires

public awareness, trust, school-based or community-based delivery systems, affordability,
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parental acceptance, and gender-sensitive communication. In contexts where misinformation,
stigma, or limited access to adolescent health services exist, girls may remain unprotected despite
the availability of effective prevention tools. Therefore, prevention must be understood as a

matter of health systems, education, gender norms, and policy implementation.
Screening and FEarly Detection

Screening and early detection are central to reducing cancer mortality, but women’s access to
these services is often shaped by social and structural barriers. Breast and cervical cancer
screening programs may exist formally, yet participation can remain unequal due to cost,
distance, fear, embarrassment, lack of information, low health literacy, distrust of institutions, or
competing family responsibilities. Women living in rural or underserved regions may face
additional barriers, including transportation costs, limited availability of specialists, and
fragmented referral pathways.

Gender norms can also affect screening behavior. In some communities, women may prioritize
family needs over their own health, delay care because of caregiving duties, or avoid
gynecological examinations due to stigma, modesty concerns, or fear of diagnosis. These barriers
are not simply individual choices; they reflect social expectations and power relations. A woman
who lacks financial independence or decision-making authority may be less able to attend
screening even when she understands its importance.

Early detection strategies must therefore be designed with women’s lived realities in mind.
Mobile screening, community outreach, HPV self-sampling where appropriate, patient
navigation, culturally sensitive education, and integration with primary care can help reduce
barriers. Screening programs should also monitor participation by age, region, socioeconomic

status, and other equity indicators to identify groups that are being left behind.
Diagnosis

Timely diagnosis depends on symptom recognition, health-seeking behavior, primary care access,
referral systems, diagnostic capacity, and affordability. Women may experience diagnostic delay
when symptoms are normalized, minimized, or attributed to stress, menopause, reproductive
conditions, or caregiving fatigue. Delays may also occur when women postpone care because of
household responsibilities, fear of financial consequences, or limited ability to travel.

Diagnostic inequities are particularly important in cancers where early symptoms are vague or
non-specific, such as ovarian, gastric, colorectal, lung, and pancreatic cancers. In these cases,
health literacy, clinician awareness, and referral pathways are critical. Gender bias may also
influence communication: women’s symptoms may be under-investigated or insufficiently
validated in some clinical encounters. Although this varies by context, it highlights the
importance of respectful, patient-centered diagnostic care.

From a public health perspective, diagnostic delay is not only a clinical problem but also a systems

problem. Weak primary care pathways, limited access to imaging and pathology, high out-of-
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pocket costs, and concentration of diagnostic services in urban centers can all contribute to late-
stage diagnosis. Gender-responsive cancer control must therefore strengthen diagnostic systems

while addressing the social barriers that prevent women from seeking and completing evaluation.
Treatment

Cancer treatment involves complex decisions about surgery, radiotherapy, systemic therapy,
supportive care, fertility preservation, rehabilitation, and palliative care. Gender inequality can
influence treatment access and adherence through financial dependence, caregiving
responsibilities, employment insecurity, transportation barriers, and communication gaps.
Women may delay or interrupt treatment if they cannot afford indirect costs, arrange childcare,
take time off work, or travel repeatedly to oncology centers.

Financial toxicity is especially relevant for women. The Lancet Commission and related
discussions emphasize that women may be more vulnerable to financial catastrophe related to
cancer because of lower income, less secure employment, unpaid caregiving responsibilities, and
reduced decision-making power over household resources (Ginsburg et al., 2023). Financial
hardship may influence whether women initiate treatment, complete therapy, purchase
supportive medications, attend follow-up visits, or access rehabilitation and psychosocial support.
Treatment communication must also be gender-sensitive. Women may need information about
fertility, sexuality, body image, menopause, family roles, return to work, caregiving
responsibilities, and long-term treatment effects. These issues are often under-discussed in
routine oncology practice, especially in busy or resource-limited settings. A patient-centered
model should create space for these concerns and integrate multidisciplinary support, including

nursing, psychology, social work, rehabilitation, fertility counseling, and palliative care.
Survivorship

As cancer survival improves, survivorship has become a major public health issue. Women living
beyond cancer may experience fatigue, pain, lymphedema, neuropathy, anxiety, depression,
sexual dysfunction, infertility, premature menopause, cognitive changes, fear of recurrence,
employment disruption, and financial hardship. Survivorship is not simply the period after
treatment; it is a long-term phase requiring coordinated medical, psychosocial, and social support.
Gender roles strongly shape survivorship. Women may be expected to resume family and
caregiving responsibilities quickly, even while experiencing persistent symptoms. They may face
body image concerns after breast, gynecological, colorectal, or other cancer treatments. Younger
women may confront fertility loss, relationship strain, or career disruption. Older women may
face isolation, fixed incomes, comorbidities, and dependence on family caregivers.

Survivorship care plans should therefore include not only surveillance for recurrence but also
rehabilitation, psychosocial care, sexual health, fertility support, financial counseling, return-to-

work guidance, and management of chronic treatment effects. A gender-responsive survivorship

Georgian Scientists/do®m3ggwo dgisbogegdo ¢. 8 N 3, 2026 | 54



model recognizes that recovery is not only biological; it is social, economic, relational, and

psychological.

Palliative Care

Palliative care is a crucial component of comprehensive cancer care, yet access remains uneven
across many health systems. Women may need palliative care as patients with advanced cancer,
but they also frequently provide palliative and end-of-life care as family caregivers. This dual role
makes palliative care central to the women, power, and cancer agenda.

For women with advanced cancer, timely palliative care can improve symptom control,
communication, psychosocial support, quality of life, and care planning. However, palliative care
is often introduced late, especially when it is misunderstood as synonymous with imminent
death. Gendered expectations may also affect how women express suffering, request help, or
prioritize their own comfort. Women may minimize symptoms to avoid burdening family
members or may continue caregiving duties despite advanced illness.

For women as caregivers, palliative care systems often rely on unpaid labor. Family caregivers
manage medications, hygiene, feeding, transportation, emotional support, communication with
clinicians, and end-of-life care at home. In many societies, this work is disproportionately
performed by women. Yet caregiver burden is frequently invisible in health policy, poorly
measured in clinical practice, and insufficiently supported by social protection systems.
Gender-responsive palliative care should therefore include caregiver assessment, respite support,
bereavement care, financial counseling, home-based services, and recognition of unpaid
caregiving as a public health issue. Integrating palliative care earlier in oncology care is not only

clinically beneficial; it is also a strategy to reduce hidden suffering among patients and families.

UNPAID CAREGIVING AND THE INVISIBLE ECONOMY OF CANCER

One of the most powerful dimensions of women, power, and cancer is unpaid caregiving. Cancer
care does not occur only in hospitals and clinics. Much of it occurs at home, where family
members provide daily practical, emotional, and logistical support. Across many contexts, this
work is disproportionately carried out by women: mothers, wives, daughters, sisters, daughters-
in-law, and grandmothers.

Unpaid caregivers may coordinate appointments, accompany patients to treatment, manage
medications, monitor symptoms, provide nutrition and hygiene, communicate with health
professionals, arrange finances, and offer emotional support. In advanced cancer, they may also
provide complex home-based care, including pain management, mobility assistance, wound care,
and end-of-life support. This labor is essential to the functioning of cancer systems, yet it is often

absent from cost calculations, workforce planning, and policy design.
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The invisible economy of cancer refers to the unpaid time, emotional energy, and financial
sacrifice that families—especially women—contribute to cancer care. Cancer systems often
depend on women’s unpaid labor while failing to recognize, protect, or compensate it. This
creates a paradox: women sustain the cancer care system, but the system may not sustain them.
Caregiving can affect women’s employment, income, physical health, mental health, social
participation, and long-term financial security. Women may reduce working hours, leave
employment, decline career opportunities, or experience burnout. They may also experience
anxiety, depression, sleep disturbance, social isolation, and anticipatory grief. When caregiving
is combined with poverty, rural residence, limited services, or lack of home care, the burden
becomes even greater.

Public health policy must recognize caregivers as a population with legitimate health and social
needs. Practical strategies include caregiver screening, respite services, home-based palliative
care, caregiver education, psychological support, paid leave, employment protection,
transportation assistance, and social benefits. Without such measures, cancer care remains

dependent on an inequitable and unsustainable model of unpaid female labor.

WOMEN IN THE ONCOLOGY WORKFORCE AND LEADERSHIP

Women are central to the oncology workforce. They work as physicians, nurses, psychologists,
social workers, pharmacists, researchers, public health professionals, patient navigators,
administrators, and advocates. However, representation in the workforce does not automatically
translate into power. In many settings, women remain underrepresented in senior leadership,
academic promotion, guideline committees, research funding, conference visibility, editorial
boards, and policy-making positions.

This leadership gap matters because decision-making structures shape cancer priorities. If women
are underrepresented in leadership, issues such as caregiving burden, gender-sensitive
communication, fertility, sexual health, financial vulnerability, workplace discrimination, and
palliative care integration may receive less attention. Leadership diversity is therefore not only a
matter of fairness; it is a matter of better cancer policy.

Gender inequities in oncology careers may be driven by multiple factors: unequal domestic
responsibilities, maternity-related career interruptions, implicit bias, limited mentorship, pay
gaps, harassment, exclusion from professional networks, and fewer opportunities for high-
visibility roles. Women may be concentrated in clinical service delivery while men are more
represented in senior academic, administrative, or policy positions. These patterns can reproduce
power imbalances within cancer systems.

Addressing workforce inequity requires institutional and policy-level action. Strategies include
transparent promotion criteria, mentorship and sponsorship programs, parental leave policies,
flexible career pathways, anti-harassment protections, pay equity monitoring, leadership

training, and gender-balanced representation in committees, conferences, research teams, and
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editorial structures. Cancer systems that aim to be equitable for patients must also be equitable

for the professionals who deliver care.

INTERSECTIONALITY: NOT ALL WOMEN EXPERIENCE CANCER EQUALLY

A gender-responsive cancer agenda must avoid treating women as a homogeneous group.
Women’s cancer experiences differ by age, income, education, geography, employment,
disability, migration status, ethnicity, social support, cancer type, disease stage, and health-system
context. Intersectionality helps explain how multiple forms of disadvantage combine to shape
cancer risk, access, and outcomes.

Low-income women may face greater barriers to prevention, screening, diagnosis, and treatment
because of out-of-pocket costs, transportation expenses, informal employment, and limited
savings. Rural women may experience geographic barriers, fewer specialists, longer travel times,
and delayed referral. Older women may face ageism, comorbidities, fixed income, and social
isolation. Younger women may face fertility concerns, childcare responsibilities, career
disruption, and financial instability. Women with disabilities may encounter inaccessible
facilities, communication barriers, and inadequate adaptation of screening services.
Intersectionality is particularly important for palliative care and survivorship. A woman with
advanced cancer who lives in a rural area, has low income, and lacks family support may
experience a very different care trajectory from an urban, financially secure patient with access
to multidisciplinary services. Similarly, a woman caregiver who is also employed, raising
children, and caring for an older relative may face a compounded burden.

Equity-oriented cancer control requires data systems that can identify these differences. Sex-
disaggregated data are necessary but not sufficient. Cancer registries, screening programs,
treatment databases, and survivorship studies should also capture relevant social determinants
where feasible, including geography, socioeconomic status, insurance coverage, and access

barriers. Without such data, inequities remain hidden, and policy responses remain generic.

POLICY IMPLICATIONS FOR GENDER-RESPONSIVE CANCER CONTROL

Gender-responsive cancer control requires moving from recognition to implementation. First,
sex and gender should be explicitly incorporated into national cancer control plans, clinical
guidelines, screening strategies, survivorship programs, and palliative care policies. This does not
mean creating separate systems for women; it means ensuring that cancer systems understand
and respond to gendered barriers and needs.

Second, prevention and screening programs should be designed for equitable access. HPV
vaccination, cervical cancer screening, breast cancer screening, tobacco control, and public

awareness campaigns should consider regional disparities, health literacy, stigma, affordability,
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and women’s time constraints. Community outreach, primary care integration, mobile services,
and patient navigation can help reduce barriers.

Third, financial protection must be strengthened. Cancer policies should reduce out-of-pocket
payments for essential diagnostics, treatment, supportive medications, rehabilitation, and follow-
up. Financial toxicity should be recognized as a quality-of-care issue, particularly for women with
low income, unstable employment, or caregiving responsibilities. Financial navigation and social
work should be integrated into oncology care.

Fourth, caregiver support should become a formal part of cancer policy. Health systems should
assess caregiver burden, provide education and psychosocial support, develop respite services, and
connect caregivers to social protection mechanisms. Paid leave and employment protection for
cancer patients and caregivers are important public health interventions, not merely labor policy
issues.

Fifth, palliative care should be integrated early and equitably. Gender-responsive palliative care
should address symptom control, psychosocial distress, family communication, caregiver burden,
financial hardship, and end-of-life preferences. It should be available not only in specialized
centers but also through regional, community, and home-based models.

Sixth, women’s leadership in oncology should be strengthened. Gender-balanced representation
should be promoted in cancer policy committees, professional societies, academic leadership,
research collaborations, clinical trial leadership, editorial boards, and conference programs.
Women’s participation in decision-making is essential for transforming cancer systems from

within.

RELEVANCE FOR GEORGIA AND SIMILAR HEALTH SYSTEMS

The women, power, and cancer framework is highly relevant for Georgia and similar transitional
health systems. In such contexts, cancer care may be affected by regional service concentration,
fragmented referral pathways, out-of-pocket costs, limited supportive care infrastructure, and
strong reliance on family caregiving. These system-level characteristics can intensify gender-
related inequities.

Women in Georgia may interact with cancer in multiple roles: as patients seeking screening,
diagnosis, and treatment; as family caregivers supporting relatives with advanced disease; as
physicians, nurses, and health professionals delivering oncology and palliative care; and as
researchers and educators contributing to cancer knowledge. Yet the structural conditions
surrounding these roles may not be equally supportive. Regional disparities, financial
vulnerability, limited access to psychosocial services, and late integration of palliative care may
place an additional burden on women and families.

A gender-responsive cancer agenda for Georgia and similar systems could include several
priorities. These include strengthening breast and cervical cancer screening participation,

improving HPV vaccination awareness, expanding regional access to diagnostic and oncology
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services, integrating palliative care earlier, developing caregiver support mechanisms, monitoring
financial toxicity, and ensuring women’s representation in cancer policy and leadership.

Importantly, gender-responsive cancer control should not be viewed as a narrow women’s issue.
It is a health system quality issue. When women cannot access timely diagnosis, when family
caregivers are unsupported, when financial hardship interrupts treatment, or when women
professionals are excluded from leadership, the entire cancer system becomes less effective and

less equitable.

CONCLUSION

Women, power, and cancer are a critical public health issue. Cancer affects women not only
through biological disease but also through gendered pathways of risk, access, care, labor,
economics, and leadership. Women experience cancer as patients, survivors, caregivers, health
workers, researchers, advocates, and policy-makers, yet unequal power relations continue to
shape their opportunities and outcomes across the cancer continuum.

A strong cancer control strategy must move beyond a narrow focus on women’s cancers and
recognize the broader ways in which gender influences prevention, screening, diagnosis,
treatment, survivorship, palliative care, caregiving, and professional advancement. Gender
inequality can delay diagnosis, limit access to treatment, increase financial vulnerability, intensify
the unpaid caregiving burden, and exclude women from decision-making structures that shape
cancer policy.

Addressing these inequities requires coordinated action. Health systems should collect sex-
disaggregated and equity-oriented data, expand access to prevention and screening, reduce
financial barriers, integrate palliative care, support caregivers, and promote women’s leadership
in oncology. Cancer centers should incorporate financial navigation, psychosocial care,
survivorship support, and caregiver assessment into routine practice. Policymakers should
recognize affordability, caregiving, and gender-responsive service design as core components of
cancer control.

As cancer care advances, equity must advance with it. Effective treatment is not enough if women
cannot access it, complete it, afford it, or participate in shaping the systems that deliver it.
Recognizing women, power, and cancer as a central public health priority is essential for building

cancer systems that are more just, humane, patient-centered, and sustainable.
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365350 x39MM306005L,  OMIgwoE  SMEOEGOJos  MbsdgM™m3g oo  gbmdMm030
909900l 9539dEGH05b0 25630ma0gdolm3ol. (Pratik Joshi et al., 2020).

JoHmnvemo 9bols 30x3GMmo GMmIBLGMMGAs300L MgMMmOrEo ogmdzwgdo
GOBOMOo BHOBLRMMI>300L sGLO ©s 360d369Mds
GOBOMOo  GOBLRMOo300 965d9MOM3g LoBMYSMYIOL 25630MGOOL gP-9Mm
1360036903569l  3OM3gLL  HoMBmoAgbl, GMIgwor dmoEs3l  0bym®As30o  ©s
153006035300 39dbmEma0qd0ol LobGHYIMG 0bEHIAMIEL 930bmd035d0, Qobsmengdsdo,
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Lobgardfiogzm 8056m39wmdsdo, 9EbogMgdslsy s 3Mw@WEsdo. s©0bodbmwo 3HmiEglo
dbmmn  GH9dbmwmyon®o  0bmgzsgogdol ©sbgMagzol 9 aeolbdmdl;  0yo
5393906939905 30©bol d9dabol, sdds39d0U, 2ogMEIXgd0Ly s 8mygbgdols sbowo
99930l Bsdmygoodgdsliorsh. dgbodsdolo, 30BMME0 GHMIBLBMOT30s FoMdmowygbl
LOEOSWYO,  93mb6mI03NO,  IJNWHYOVL > GIPPEWMROYO  FZLOLIOIDS
9ODNMIWOMOSL, MMIgwoi 9603369em3bs  33eoL  LoBMYsMGdOL BMbJz0mboMgdols
13m©dq0L. (European Commission, 2026).

6oL 3m6@9JuBdo FOBROHMO FHOIBLRMMTo305 FEPolbIMOL 08 30MHMdgdOL F9Jdbsl,
MmIgdo3 MHBOMb39Ymxgb 3630 9GHo  9bol  LOYIERlM3sb  93mbd0mbomgdals
GOBOWE aoMgdmdo. gl dmo3s3l 9bmdGmoz0 BmMbs390900L  gergdBHEMbMe BM®IsEdo
§963m9gbsL, GH9duBIO0 s Bdmgzsbo MglmMLgdOL 0ROV FMTo3905L, 93EHMAdEH™MEMO
3b5eroBol  LBoLEZHYIgOoL  gob30mMGdSL,  0bEgwgd@BH oo  sdogdm  39gdsboBagdols
9993bsbs s bgermzbmMo 0bEgugd@ol 3ws@GBm®mIgdmsb 0b@gyMoizost. (UNESCO, 2021)

GOGOHYIWO GOBLRBMOI53000 3061099330 9bols 363096 1b5¢I056Mds
3600369036500 560L MO0 035Dg, M) M5IIHI BIONMES FoMdm©ygboo
030 56599006039 G9dbmemaome LobGHgdgddo. vy 9bs 56 ML 0bGYAMOMGOIO
BOBROMI  3WHAHBMOMTYOT0, 030 MBIMIB  356o3L  BMbJ30H  FgLodEgd MO,
396U537PMGd0M Q5650 gdOL, Bg3BogMgdOL, BoBEILOLS S LogMMSTIMEMOLM 3MIMbo3sE00L
139MMgdT0. 580E™A 960l 30ROMEO 63005093 MBTgEMMZg Lobgerdfozml ghm-ghHm
BEAHOSEIR0ME sdM3sbs dookbg3os.

M50 Bs300L  3060HMdYBT0  3083OME0  GHMIBLBMEOTs305 9608369eM356  gogwrgbsls
5H9bL OHMYMO 3 BIOOMP 393039 YOM, 1939 3069 9690D9. LogMMSIMMOLM 33193900
d0mmomgdL, ®md 03 gbgdl, ©MIgwmog  2o9Bbosm  gobz0MIMYIMWwo 08GO
06g3M5LGHOMIBHMGS, FoMM 3MmM3MVYO0 S MBIgEMMZg 96MmdM030 Hgdbmemaoqdo,
39309000 d9@0 gLedEgdEMds 59300 dMbsfowgmds ooMmb bgwmgbm®mo 0bEgwgddob
396300056905d0. 58530OMMEs©, I9HBLMOMWwo MYOLYdOL dJmbg 96900 ©TE OO0
39003939000 {06539 9656, M5Yb Msb53gMM39 5MEOH0MTGOOL bffogergds dmombmal
@O FMEMMdOlL dmbso3gdgol.

59 3m6@39JuBdo  Jodommamo gboli 30RO  BHEMBLFMEOTsE0s 9  SMHOL  Fbmem
A996mmaomcmo  256300000900L  Lsgombo. o0go Mozl 9eMm3zbmwo  3MWw @GO
899330006M9gMd0L, §6MmdMH030 0IHEHMOOU, LdxEbogHM 3mEHbE0sWOLS S 0bTMEMTs30MWwo
©5900 300093 MdOL  J9boMBMbgdslL.  39bsdgMm™M3g  30MHMdYddo  gbol  gobzomamgds
3060306 3530060905 Lobgudfoxzml 30536MME 1396M960EIAL, ML bgwrmazbry®mo
06@9w9dBHob  LobGHdgddo 3mb3MgAHMEo  9bol  sMIMLYGdMBdS 96 SOOI BILMZs60
0963965 BOM3L oo Fodmygbgdols GgladErgdeMdIl AMsgse LiggOMTo.

Jobonmeo gbols L3930B03s OGO #s0gdmTo

JoOmmo gbs mxywom gbsms JmMolL godmoMbgzs bozoswmMo s63560m, IE0EIGO

AMORMEWMYP0MOH0  5290EJO0MS S OO 4M535@03Mwo  bob@gdom.  dolo

933E0b530M0 s bsfocrmdMmog BargdlomMo LEOWIEHOS, DIboL M35 RIOM3560

Georgian Scientists/do®m3ggwo dgibogegdo ¢. 8 N 3, 2026 | 66



1}MOI00, 0063900l Lol s LoGYzsHseTMgdol  d9dsboBdgdo, 960dzbgemz6
A9J5Mmmaom® 958mf)39390L Jdbosb dmbgdMoz30 9bols s3MTsz9d0L 3BMm3gldo. (Jurafsky &
Martin, 2023).

39bLO3MPOGIMwo LoMmMwg M3530060©J0s DBIBOL FMOTsmS  FMH350RGOM369dL.
960 BIbol wgdbozcmo gemgMoEsb Jgbodegdgeos sbgMEmdom goblibgsgzgdmwo
amOdol  Fomdmddbs, o3 9600369em3zbs  5MHIMdL  FMORMEOMYONH  SBsEODU,
93GMASGHMO  9dsBH0BOE0dl,  LOBbGHIJULME  BmBEHsEosls s  BIJuBHOL  93BHMBSGHME
5099853905, 535L056539, oMo 9boll MZ30LMBIEO BOEY3oMS M0PO TSEJO0”
5600 q0L §0bssgdoL BEHMIJEHIOOL 533 MG 5BsODBU.

FoOH0M@0 ©sIFIOMdOL MBI MMHMBS 51939 3obLOZMNPMGIME BMMbM36gOL 5ygbgdL
36OHMyM53Mw MHOOHMb39wYmBILMD d0dsMgdom. Jobgsgzs 0dolbs, Gmd Unicode-ol
B3obsMEOL abgMy358 3603369eM3bs@ Q99X MdGLS JoMrNMEo 9B3BOL BN FIOo,
33003 5GBYOMAL 353m(393980 M3EH03w9M0 LoTdMEMGdOL 5dM(36MdOL (OCR), obEHMMOMEo

A9JbGHJdoL  30TROHYW0Ds3ooL, d39w0 bgwbsfigMgdol 53GMAsEHMMO ©FMT3900Ld
36535¢0x8Mb3H0560 3H9duBHgdol sbseroBols dodsOmegdom. (Bender & Friedman, 2022).

056589000™M39  FoBROMOo  93mboLEGs  9i3dbgds OO  FMEMEEMdOL  GH9JuEHe
dmbo39990L. Jormmem  9bsBg s®LYdMEo  IMbs399900, d0MbgI3s®  dM™m  fiewgddo
3600369wm3560 BOEOLY, 33esg 86009369 m3zbs BsIMEOBGdS 0bgaole, 29M3sbme,
ROBYM, gu3sbMO 56 BobMM 9bgdbg 9MLYdIME 3:mM3MBYdL. dmbsggdms dgbLMMEo
A3 ™ds 3060306 50LsbYds bgwm3zbm®o 0bEHgwgd@ol dm@gwgdols LobmLGHgls o
99L5dgdMdYODY.

96md®ogo MHglmelgdols 360d3zbgemds
9bmdM0oz30  OglELo  FoMmTMmoy)bl  ™obsdgemmgg  bgrmzgbmMo  0bEgargd@ol

bo®wydzgwl. do0mdo IMosBOMYds BHJuAHMOO 3MM3MBIdO, Jugd@mMmbmwo wgdiozmbgdo,
G9MHobMwmyomco  d5Hgo0, BbMGHOMIOMEo  Bmbs3zgdgdo, 3sMowguGo  G9gdu@gdo,

393Y39w900L  59©OM3MM3MLJd0, ©O0WgdAHIM0  dJmbsggdgdo s b3y  oxzOMwo
M9gbOLYdO.

0565090060m39  6goOHmbmwo  Imggdol 39b30m0M90s  30MH306m  SMOL
©59M3000900o dmbszgdms IMEmEMdsLy s bo®olbby. dowswo bsmobbols 9gbmdMoz0
(9LMOLYd0  MHBOMBIIWYMBL  BHJuEOL  93GHMISGHMIOO  3elOB03S300L, 0bRMEDs300L
59mqooL, 356456mMo sMdbols, 39¢Y39egdol sdmEbmdol, GHadu@ol a9bgMogools s
©O05MAM0 LoLE9gd0L 9539dBH056 FMToMdsb.

JoOH0ME0 9oobmz0L goblis3Mmemgdemo 3609369 mds 960 Fqds 9MHM3bmwo 3006H3MLgdol
23ORIOMMYOSL. 9930w gdgE0s  Bb3oolbgs  HbGOL  BHgduBgdool —  FbsGHIOMOo
©@0GJOIGHMMOL, LsdgEboghHm BsdMMIGooL, bs356MmbIYdm ©™3MTgbEJdol, dgool,

bmEosE)® Jugargddo 459md399690mEro  FsLoegdols s LobomdOH™  dgBY3z9wgdol —
LobBHYIMOMO  TJgacmMm3gds @O  BMGsE0s.  BMbsgdms  BMOZ9WRIMM3Bgds DAoL
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SEaMmMomIgdol  MbsdL, 39 Jgolfogermb  gbol  LEH®YIBHMGS s dsdmygbgdol

3M6¢9JuGgd0.

96mdM030 MYLOLYOOL gob30msMgds 60d3z69wM3560s 566 FbMmE™M® 39dbmemyom®o
36OHmaMHgbolmzol, 90999 JoOHDMEo  3MWEHWOWWo  8993300MJMdOL  (30TOWEO
39656067b9d0lm30Ls3.  d39wo  bgwbs(gMgdol, obEGHMOoMwo  ©™3xagbEHIdoLs s
WOoGHIM5GHMOIo 3993300M9Md0L 30836 0DsE0s Jabol Fglodwrgdermdsls, gl dslioens
bgdolsfizomdo 4obgl MHmamGE bYdY360gMHM LHMPsMIdOLMZ0L, sg3g bgwrmgbmemo
06@99dGHob LobGgdgdolbomgzob.

6o gbols 308Mmo GMBbLBMMIs300l oMo J0dsMMNYEgdIdo

JoOommo  gboll  9bsdgMm™Mm3g  FoBROMWO  49B30meMgds  IMoEogl M3 9body
LEAHO5GJ0ME J0TOHNYGOI:

306390 J0doMHMMEg0ss 9OMm3bwo 9bmdMmoz0 dmbs3gdgdols LobBgdmo sRMMZgds.
(3000930 OO FM3MMOoL Mos BHJuGHWOO s bdmgzsbo GLMEGLYdOL T9Jabs,
(9003 godmygbgdmwo 0dbgds 3300930, s 3H9dbmemaon® 3Mmgd@gddo.

39mMg 3085000 9dss dmbgdm030 9bol 3353900l 0bLEMAEEHIOOL gobzomamgds.
9 9m0@3o3L  AMORMWMA0NO  565¢0DIBHMMYOL,* LOBGHIJUWE  35MLYMHGOL,* Lobgermdomo
9OMIMgdol  5dmI36md  LobiBgdgdl, GHJJuBHoL  3EsloBO3ZIEO0L  IMPIIOLS O
19356303900 565OBOL 3eoGHTBMOIYOU.

d9Lodg 8085M0YYGdsS 53EMI>GHIOO MIMRIBOL LoLEGdgdol 2orTx MdYLYdS. JoOIEO
960l LogHDsdmOolm  06GJaMo300LmM30L  49BLIMIOGOIMwo  F60dzbgermds 53U
36535¢09b6m3560 6goMHMbMEo FmEgEgdol 9630m56MgdsL, HMIwgdog MHOMb3gwyma9b
35050 boMolbol Ms®dsbl Jo®moelbs @s b3s 9690l Fmeob.

dgmmbg 00O gdss  39GY39w9dol  BH9dbmmyogdo,  MHMIwgdos  dmoie3L
393Y39w900L 53mEbmdsl, Hdmgzsbo sLOLEHIEEHIOOL gob30m5MGILS s BHYJuEGHOL bIMgsb
LObMYBL. 5©0b0FEMEO F0TsMMNIGdS A9BLS3MNMB00 F50T369wM35605 2sbsIgdOL,
Lobgardfogm bgm30L900Ls S 063WBOMOO F9gdbmemaogdol 4ob30msMmgdOLsM30L.

d9bMmg 0o MEngdss 39bgmo30MEo bgemgbm®mo 0bdgumgd@ol Jomoyargbmasbo
99L5dgBMBGOOL 2oRIMNMYDS. M9b5d9gEMMZg OO 9J6MIMO30 IMWIWgdo 339 TboOL
1396096 Jomoem gbsl, mdas dsmo batobbo 3603369em356f0ws ©sdm30qdIEos 0d
9mbs39990D9, OHMIgdBg3 0Lobo 3oMsMPYds. FUsdsdolo, JoOmMEo gbol 30x3OWWO
M9LYOLYOOL BOHS 30MH30M QoBLEBEOZMH3L dmTszsedo 53 LobBHIgOoL JRIJEHOBMdILS
@5 LOBMLEL. (Vaswani, A, 2017); Vaswani et al., 2017; Brown et al., 2020).

*InhBmamanymo sbagmoBo@mmo shol 3hmagmsdnmo nbbGmydgb@n, Mmadgmog &adbEob bLoGy3zgol damals 3mMB3MbgbE YOS
(39dg, sx30gdln) s oagbl 8s0r gMadsdngnm dobsbnsmgdmadl (87@y3gmadal bshomo, dMYL3s, 30fMn, Mm). dobo
8390mygbgds vo30am70L GdLEL 93@MTG0BIONM ©SFYTS3705L, J0MaabgmMmMdNm 3MmaMmadgobs s mMomagMoxznnmo
d730madgo0nl gobimmgodsl

*3oMmbgmo (Parser) sfaols 3Mmmamsdnmo ybMmY633mymazs 96 3meenl bofomon, MmBgmog LB3s@sLb3s Hysmmesb (390Lsn@gd0,
m3ndg6@a00, BWoomgdn) sMsbBMNIGNMoMgdnm 06BMMASE0sL J0bymmdl, 589353906 s dmaAbdsmgdamobozols 56
3mmamsdobomznl bLalyM3gm, LGHMYIBGNMoMIONM BmmIsBdo (Fsgsmoamsco: Excel, JSON, CSV 86 mbs3g8ms 05Bs) gomesgdbols
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bymmgzbr®o 0bEgergd@o s d9bgdmogo gbols sddsggdol sbsdgpmmagy
A9dbmemyogdo

bgwmgzbm®o 0b@gwgd@olb (Artificial Intelligence — AI) U{HGoxds 396300069050 XXI
bo3969d0  8603d3b9emgbs  dgazoms  0bxzmEMTszool  F9ddbol, o dsgqgdols o
393603990l 3MM39LYd0. 1Y) MO3WI30MZIWOE bgwm3b©o 0bGgargdGHol LobEgdgdo
99533bg0ms FolgdbBy onwmdbgdmer (Rule-Based) sqnam0mdgdl, moebsdg®dmag 9@e3by
©M3d0bsbGHMM0  2obs Imboggdgdbg ©ormdbgdmwo dsbdobmMo Lfogergdol (Machine
Learning) o ©®3d> Ufogegool (Deep Learning) 09oom@gdo. 53 (33009050
396L53MH9dM 0 2o3egbs Imobobs 39693M030 9bol ©sdw)dsgzgdol (Natural Language
Processing — NLP) g96300006905%9. (Joshi al., 2020).

0693030 gbols ©3MTs390s (oMY gbl 0bEHYMHOLE03W0bwME 0O,
GdgoE 990056908 oba30lEH035L, 3m330MEBHgMmeE 3936096905l Fom9Bs3035Ld o
bgwm3zbm® 0b@GHgwgd@L. oo doMomso Fobsbos obgmo  sEwymmomdgdols d94dbs,
I gdLOE 8999dE0sm 5Q330560L GBOL gosHMYds, BB, 9bgMHoMmgds s 9x39dEH0sbO
390myqgbgds. (Jurafsky & Martin, 2023). 096s9900mzg NLP-ob 58m3569305  @Hgdu@ob
30l0B035(309, 0635300l 5TMPYdS, 93EMISGHMIOO MoMdby, 98ME09d0L  sBowobo,
©OSMYMM0 BoLEBHYIYdoL dgddbs, GHadu@ol Tgxsdgds, 3000bggdbg 3oLwbol d539ds o
A9JuGHOL 496965300.

O™ sM{egmol gobdsgermdsdo gobliogzmm®gdrwo 3HMyMILo 3538060900
GOBLRMOIgOme  (Transformer) 56OJoGgd@OoLMSD, GMIgEdsg dgagows 9bmdGmogz0
9990l 9630m56M9d0l doyMTd0. GHEMIBLEBMOIGOHwo dmEgegdo 360d3bgmabo

535609096 (obs MomdoL M1939MIBEGHMW s 30b3Mm 306 ByoMmbre JugEgdl, Mo
399dwosm 3mdge  GH9du@gddo 3mbEGHJuEGWMGmO  353806930L  9R39dE0bI®©  WsTYT539ds.

LHmM9© 98 50JoB9dGIO9Bgs RMIBYIMWO MsbsdgEMH™M39 OO GJoMdM030 TMPIW9dO
(Large Language Models — LLMs), 6md9do3 360535¢096m356 dmbs39890%g LHogewrmdgb o

39999050 bbgoslbgs 9bmdM030 58m3560L Tglieryergds. (Kamarauli, 2024).

05658900M™M3g  0bgdMog0  gboll o8 dsg9ds  dmoEO3L  M98E9bodg  doMOMO©
9035MmMEgdsls:

306390 3035MmMME0gdsd BMOBMWMP0MEO  SBswobo, G™Iwol dobsbos Lo@yzolb
36535303100 LAHYIBHMOOL 2oblsDP3IMS. JoBmo gbolmzol gl obLo3MPMGdOm
3600369035605, G106 LoEYzsm5 BMOMTJIOL IM535¢RgMHM3690s, BI6MGO LobEgdol
LoMOHMMEg S dOHBH3900L LOIMOZEg 53EMAdEH™ME 5b5¢P0BL 360369 M3bs SOMMENOL.

d9mMg 0O MEgdss LobESJumMo 9bs5e0B0o, GMIgeroi AobLIBMZMI3L LoGY3z9gdL
dmOoL 40535303 353006090L.  JoOMEo gbol megolBswo Lo@ygzsms oo
80050 gd0m  ©FBHJO0m  25dMf39390L  [oMMBMBL, MOl 2o0ME  9YEFOWYGOIE0S
139305 0BYONWO 5ERMO0MTJIOL 4563000569Ds.

dgbodg B0BsMmMMEgdSL  FoMTMoqbL  1gdsbBH03MMO 965D, OMIEOL T30
A9JuBHob 3608369 mdoL  06EIO3MGEBHE30s.  bsdgemm™mgg  byodmbmwo  dmgugdo
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3O0WMd96 565 Fbmmm© LBo@Yzgdol, 099 IJnEosbo  GgduBol  3mbEJuGMOO
3600369030 205BEMGdL.

dgmombg 30056OHmwgdss  BHadu@ol 2969M03E0s, MMIgwos 2olbdmdl  5sdosbols
abaogbo GgduBHgodol 93@MI>EGIMs© 9dabsl. gb BH9dbmema0s 2sdmoyqbgds Bo@dmEHgddo,
06999 o sLbobiBgbEgddo, Logobobsmegderm 3@oGBMMI9ddo,
2966500l 03580, 30:MEM5F0MYdLS s BoBgxEbogMHM ogd0sbmdsTo.

396U 379M9do 36033690 Mds 960 Fgds BsbJobmM MMRBIBL, MMIgEroE 1sbsdgMH™39
Byoembmemo Jugargdol godmygbgdom d60d369wmgbs omdxmdglis. ombgsgs sdoby,
JoOommo  gbol 13930803900  3MF5EGH03NWo  BEAHMWMIGHMOS  33Wwo3  [omBmoygbl
36003369356 459mf3935L 9533MTo@M0 05660l LoLEYdgdoLbm3o.

00 96mdMH030 IM©YEgd0 S JsBmvyeo gbs

0O 96mdM030 dmgergdo (Large Language Models — LLMs) bgermgbm®Mo 0b@gwad@ol
396300560900l  9O-900  y39wsHg 8600369356  Fowfgzol  HoMdmoagbl. obobo
159300096 J0E0sMEMd0M LOEHY35Hg s JAb0sE 960l LBsEOLE03MO HoMTmygbols, Mo3
3o 15Dl 5dg3l oMb bbgoslbgs sdm3sbs: GHgdu@ol 894dbs, moMpadbs,
99%50909, 30000 396905305, 0683MMT>300L IMd0gds s sbs5¢roBo. (Stefanovitch et al., 2022).

JoOome  9bslomsb  B0dsmmgdom oo  gbmdMO30 MY gdol  9B9JGH0IBMds
3600369036500 56MH0L ©sdM3009OMw0 JoMr0Igbmzsbo dmbo3gdgdol MHoMEYbMdILS
bs6obbbg. 0v) dmgeo Loz madl I9bLMEMEo IMEWEMIOL JsOME 39duGgdDy, dolo
35Lbgdol  LOBMLEBY,  BHIMB0bMEMAOMHO 96308 Y3OMIMds @S 3mbGEHYJLGOL
295HM9d0L MbsM0 I30609ds.

53 30bgbom, Jo@ommwo 9bolimzol sbLy3MGgdMwo 860d3bgemds 9b0Fgds ©os

G9JuAHOo  3mO3MBGOoL,  535009009O0  WOBIOOGHMMOL,  dgool  s6Joz9d0U,

15356Mmb3gd™  ©M3MTI6BHIO0lL,  oLGHMMOMWo  BHJuBGJdoLs s 35MWWYLMEIO
36M315900L LoLEGJING FOBIOMMGILL. M3 MBOM IMHZ5WRBIOMZ5605 IMbs399900, oo

MROM o050 bs®olbob 2obads Jos®mmwgbmgsbo bgwmgbm®mo 0b@gwgd@ob Loli@gdgdo.
(Mikaberidze et al., 2024).

056589000M39 ©oEO  9bMdM030 ImEgrgdo 9609369 ™m36 MMl SO gdab
3obomgd580, Lobgwdfoxzm ddsMM39wMdsdo, 3936096090580, dB0DBILLS s FgEoEEbsTo.

3o JgmAE0sm 533MIs¢Mo 89Jdbsb ©m3/d9b@gdo, F9oxsdmb oo M3 MdOL
G9Judgdo,  M3sbbmb  IMIBTsMGOEEOL  30MH3gdL,  OgbTMMB  3OMYMAOLEJOL,

9330936 90Ls s bGHMIBEHIOL. TgLsdTOLO, JoONMEOo 9Bl LOHRLlMm3zsbo 0bEHIYMSE0s
Sbgo LBoLEBHYIYIT0 565 FbMEME FJJbMEMYOMEO, (589 LEMGHIR0wo 3603369 mdOL
59m39659.

bgemzgbmMo 0bEgamgd@ol 3odmyggbgdols 3MsdEHozgwero 303sMmmmegdgdo Jomomen gbsdo
b9wm3bmmo 0b@GHgwgd@ob G9dbmemyogdols 36og@03mMwo sbgMags JoMmmemgbmgsb
3969dmdo 1339 ©599b0dg 05O GOOM F0MIMIOYdS.
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3obommgdol  bggdmdo Al a59m0ygbgds  Lolfogarm  Foloegdols  93¢HMAsGHemo
396965300m30L, GBIl  T9dabobmgzol,  FoMfgMols @S MTdE030L
999mfdgd0Lm30l, 0bozomsmo  Lolifogwm €93mdgbwo30900L FMOIOMYdIOLS @
Lolifogerm 3OHmiEgbol 39MHLMbooBsEoolmZ0L.

Lobgdfogm LgdBHm®mTo bgarmgzbmmo o0bdgergddo byl MHymdl m3mdgb@gdols

300l0B035(309L, 9@A0boLEMsE0Io  3MMELYOOL  53EMToG0DOE0SL, JEgdBHOMbMEo
19gMH30L9d0L QoBXMIGLYOILS s ImJssdgoms ImALobmMgdOL 9539JE0EMdOL BOHPL.

Lodg3bogMH ™M 33¢09390d0 Al 9458Mm0Yygbgds OO FM3IMdOL G9gJuEMo dmbszgdgdol
365¢r0BolmM30L,  B0BLOMYMSB0MWO  0bRMEOT>300L  MMYIBoBIOOLMZ0L,  LsdgboghHm
A99bGH9d0L Fgx599d0Ls s 336093000 396630900l 0IbEHOTBOEOMYGOOLMZ0U.

99005L5 s FOBswOoLEH03sd0 bgrmzbm®o 0bEHgwgd@o godmoygbgds sbsero 5809d0L
35L0g035300mM30L, 93EMISGHMMO  M9IJGH0MIPIOLMZ0L, FJJuBgdol Tgxsdgdols o
3M6@&96¢0L 296965300LmM30L. MMFEs 98 3MIMEILA0 FOBLOINPMPIMWO YMMHIE®IGdS b
5903l 06xMmM 53008 LOBMULEJL, HYoOIMgdOL LB MMBNLS S J03WE LEIbIMEHIOL.

JoOmnemo 9bols 3053690 835630056930l oMM J5dmfgz93900

d0mbgs350 36083693560 3OMYMgLloLs, JoMr0 o 9bols 3083OWWO GHEMBLEMEODs30s
3393 36535¢00 59mfi3930L Hobsdg cgol.

960-9MH M0 8053500 3MMOMGTsd FoobIMOLb0sBO, sBMEHOMIdMWO s Vs 9bMmdMO30
dmbs3999%0L  LOA30Mg. MsbsdgM™mzg Al LobBgdgdo 9i39d@0sbs  3Mb0mbocmgdgb
dbmem@ 35806, OHMmELs3  LHIZE™dgh  IM935¢xRIOM30  ©s oo  FMEMMdOL
9mbs39993b9. JoOnme 965%g sbgmo OLMELYdO XM 30093 9BV MYOo..

d9m6My 399m3939L Do60mo90L A9m0bmwmyon®o  BEBIBIOEGH0BI30o.
390BO3MMOGdom  B9dbmEmaom® s Lsdgaboghm LEgOmgddo bdoMo  sdmoygbgds
M3bmgbmgsbo  GHgMdobgdo, o3 SOMMEGIL OMYMOE 53066, olg  93E™I>GHE
3039960353090. 99930093905 19659900MM39 oMo bsdg3609OHM S BHgdbmemyommo
G9m30bmmyool LobGYdMMHo Qob30msMYds.

9600369wm3560  25dmf)3g39s sLg3g L393050olLEIOOL  ©IBOEOGHO. JoMwo 9bols
A995m M0G0 4963000060905 LoFoMHMGIL Wobaz0LBHYd0L, 3md3oGHMveo dg3bogMgdol
139(30000BEGHO0L, dMbs39dms  9bsEOEH03MLYIOL,  3OMAMIAOLEJOOLS s  bgwrmgbmemo
06@®99dGHob 8331936900l 3F0MHM MobsddMMAMmdsL. Lim®mgw 0bEHgMoolzodmoby®o
05658d6OHMIMds Q5bLEBMZMH3L 53 LBIOMTo FoMToEHIOOL boMOLLU.

39OS5 530Ls, 9930WgdIE0s JINO0ZNOO S LIFIOMNGIM030 BsOBMIdIOL gob3z0maMgds,
“HI9003 M OOHb39wymxl 39OHLMbIEMMO Jmbozgdgdol (33, LEogEMMM VT3 YdGOOL
353)030L(3995L,  9EYMOOMIGOOL 49 FI0MIOWMILSY S bgwmzbMGo  0bEHgwgd@oL
35Lbolidygde0sb 459mygbgdsl.

50LS60b65305, MMI JoOMEro gbol 0RO BHEOBLFZMOIs300L [oMTs@gdolmazols
LoFoMmms  Lobgdforml, ©350900M0 ©s 3960dm  bgdBH™OIOOL  3MMOOboMGOIO
0565390 Mds.  BLEAHMGHIROME  3OHOMMOGHYHIO© bs A9BOLIBWIOML  goH™gbmwo
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96Md6H030 300MH3MLdOL AOBIOMMGDS, 05 FMbs37MS d5BYOOL T9ddbs, OSEGIGHMIOO
oLEMM0ME0 oLl 0BOMEPODI309, 393HY39wgo0L MGLIOLYIdOL JobgzoMsMgds, Al-by
©53399d6900 oM gbmgsbo  3OMyMsdMwo  BOHMb3gwymazol  TbomIFIMs  ©d
LogMMSTMOHOLM 339300 3MM9JBHJOT0 5dBH0MO Jmbofowrgmds.

390LO3MPOPIMWO YOO PGds MBS gAML MBogzgMloGgBHJOLs @S  33g30m
39539030 9bMd®030 3H9JbMEMY0gdoL WHBMMIBHMMOGIOL A56300569dL, sborR DM
9330936900l 8mdbogdsly o  LEgMMITMOOLm  LsTg3b09MHM  MsbsTIOMIMdOL
399¢09M9gdsL.  50bodbmeo  Bsdoxgdo  dgddbol  Logmdzgarl, @A Johmmeo  gbos
LEOMERLMZbsEO oYMl FoMIMPYJbowo  MsbsdgMmzg 30RO 93mbolETlLs o
b9em3bm0 06@9wgd@EHol mdsgs momdol LobEgdgddo.

Jooomeo gbols 3oxMvmo GabmOLdo s 0565890MHM3g 0bRMLEHMIBHGS

b9wm366m0 06@9wgdEobs s 396906030 9bol 539353900l Lo YFGOOL 9BRIJEH0SBMdS
30653060  5MH0L  ©M30dMEo  9bmdMogzo  MgLbMLgdol  boGolbls o
36535¢0x39MM36005bg. 965990MM3g  seramOomdgdo  BHogzermdgb oo IMmEMEmdoL
AIJuAHMO  ©s bdmgzob  dmboggdgobg, Mol Logwd3zguwbgz  bgdbgdgb  9bmdM0z0
3960mb6DMB0gM909d0L  58m(36MBL,  3MBEIJUAHOL oMLY s sbowo  BHadu@gdol
39696006 905L. 9L53530LO, GoMdM030 MglIOLYdO HoMmBMoEAIbL 08 0bRMILEOWJE IO

b593vdz9el, OHMBgEBYE 9960900 396599 MH™39 0ROV 930mbOLEHYTs.

963030 MHgbOLYd0 IMoEI3L BHIJLAHIO 30OH3MLIBL, 9EgdBHOMEME Wgdlozmbgdl,
G9m30bm@my0© d5HgOL, INORMEWMAO0MEO s BobEIJLMO SbMES3093L, 35G9EgEME
36311900, 89GY39egdoL 5990MmIMbS39990L, O gdEHHIE FoLoegdls S OLEGHMMOMEO

A9JbGHJd0L (30836 5OJ0390L. POMMIGME oYL TMY30 0 o 360369 MdS 543U,
093 9500 9geHmMDdO030 2odmyggbgds Jabol LOMMERILMZID oMl ™obsdgcmmay

b9wm3bmmo 0bEgargd@ol Loli@gdgdol 4ob30mscmgdolismzol.

dbmgzwom 3Mogd@ozs gbsymaxl, Hmd 08 J399bgdl, HMIwgddsg ghmazbmwo 9bmd®mogo
M9LOLYdOL F9ddbs Lobgdfoxzm dmeo@ozol bsfowsw sJ3ogl, yogowgdom LHMsRs©
99dgl bgarmgzgbmo 0bBgargdBHol Bogmme® 9bsbg 4obz0mamgds. LHmMgo sdoEHma
JoOmmEo gbols 3086GWWo  0bFOILEHMIGHMOMOL FoRIOMMYds MbEs Aobobowgdm®gl
MmO 3 9036990 360d36900mdOL LEBGMSEHIR0WO 58m;35bs.

JoOome  9bsbg dmerm  {ergddo Tgoddbs Msdgbodg 86083bgwmzsbo  3mG®3MLo,
Odwgddsg  bgwo  9gMfym  @wobp3obGHozmmo  33e0939%0Ls @S 3OMAGMmSTMWO
0bLEGHOMIGBGHIOOL  296300050MgdSL.  F0bgEozs©  90Ls, FomO  IMEFWMEMDS,  FIbOWO
3615350013900 36905 s 96MmE 300l botolibo x 96 300093 396 35bIbMBL MsbsdgEMM3g OO
96md6030 dmEgergdol dmmbmgbgdl. (Kamarauli, M. 2024); (Irina Lobzhanidze, 2024);
(49079396 839e0dzoeo, 2024).

396La3POIOO  YNMIEEYds  Ibs  Fogdagl  obgmo  Gadbhgdol  FoBONW
53998539050, OMAMMO359:

e 303 MMHO O Msb53gMM3Z9 JOMMWO WOEBGMHOEYIO;
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e 1539360960 ™M 3190035309005

o 153956MmbIYdM S 5ET0bOLEHMI(30E0 M35 EHI0O;
e 3900005 S LHOBbBMOT>30M Lo5RIBEHMYdOL ToLogdO;

* 5350093000 LobgEddM3569wMgdOo;

*  ©059dHIM0 HIJLGHIdO;

e 0oLEHMO®0MEo bgwbsfigMgdo;

o LoLodOM gbol BHMIBLIMOTE0gdO.

Sbgmo  AMO35BgMM3s60  dmbs39dgdo  860d3bgwmgbs  BGMEOL  bgarmgzbmmo
06@9wgdBHol  Mbsdl, LMo  9o05BPmMH™L  gbol  LEGHOMIEBHMGS,  GHYMTobmemyos  ©s
3990myg9gbgdol bbgoslbgs 3mb@adu@o.

993E®Mbwymo gdliogmbgdo ©s ¢gMdobmemyom®mo dsbgdo

999dGHOMbMo gdusozmbgdo msbsdg®mm3zg 9bmdMoz0 FHgdbmermyogdol gHm-9H o
d0M0mMs© 3M33MmbgbAHL §oMmBmoagbl. olobo as8moygbgds GMyYMOE 58056930l doge

063m®3s300L  IMBsd0gdEs©, 0olg  93GH™IdGHMmO  LobiGgdgdol  dogh  Lo@yzsms
36003690Md900l, 3653530390 Asbolinsmgdegdols ©s  19gdsbGHozmeo  353d06M9d0b
©oLOY9bS.
JoOMo 9bols 999nbg935d0 296l 360d3bgemds 960 Fds AEMe35¢EMbBOL
©94b03MM553009 HYLIOLYOL, HMIWgdoE dMmo3o3L:
* 256356039300 qdlo3Mmbgdl;
o MOHMNMAMIB0 gJlo3mbydL;
e 10bMb0dgdOLS s s6EHMB0TgdOL B5BYOU;
*  39Mdobmemyome wgdlozmbgdl;
o BOIHIMWMY0H IMbs3gdms dsBgol;
e 36535¢9bm396 cgdlo3zmbgdb.
1599360YHM S BJJbMEMPoMEO FHYMHIobmemyool LHGIxR0 49630maMgds Lo FoMHMIdL
0303  gobobengdsls.  2sblszmmemgdom 3600369 m3560s  bgwmzbm®o  0bdgargd@ol,
3009HMLOROMbMYdOL, dmbszgdms  d9i36096M9d0L, dO0MObRFMEMTsGHOI0LS s  FOBROVIEO
A996mma0q00L 80O gdom oMo  BHgMBobmEmaool  EHbIMEH0DE0s.
960560  3HgMTobmEmaommo  3mmo@ozs bgwl  JgmhHymdl  Hmymes  LsdgaboghHm
3039960353090, 0bg 93EHMI>EHIOHO M5MRIBOLS S BHYJUEGHOUL 9bsePoBOol LolEHIIgdoL borolbols
39999x M09l gdSb.

890939gdol Hggbmemyogdo

A9JuAHMO0 Bmbs3gdgdol 490, Mobsdg®mmgzg bgwmgbm®mo 0bdgwgd@o Fodom
099690L bdmzsb MaLm®LYdL. 9EY39w 900l sdmEbmdol (Automatic Speech Recognition —

ASR) ©5 9du®ob bdmgzsb Lobmgbol (Text-to-Speech — TTS) LobEGHgdgdo L MaG™
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36003690356 Gl SO gdL gobsmegdsdo, 390E0bsdo, Lebgwdfoxnm LyMzobgddo,
dMd0O 39dbmeEma09dLs s 063 HBowWE 3mIMbogs30sd0.
JoOommo  gbobmzol 58  FodsODMEgdom  XIO 3093  SOLYIMIL  MdIbodg
36009369wmg560 godmf3930s:
e 3505bsMoLb0s6O sIEOoM3IMM3MBgdoL LodE0MY;
* 930670 E0sgdBHdOLS O 30EMIDOL 5GBS 3BMOLO HoMTMm©y9bs;
e SB3MOMO30 S LMEFOSMHO I35 RIMMZBIOOL B3 GOMDY;
e 36mx39b0Io 9MHI0bME Mool G910 MHoMm©YbMdY;
e 13MbEbMEmO I9¢)Y39wgdol 3309 MG MdS.
50b0dbMo 3OMBWYdgd0l 2oOLOFNIIE 5930 9dGE0s FMOZ5¢LEsm0sb0 bAMm3sbo
9mbs399990L 9903935, S6MES305 s Vs LYTY360gMHM MYLMMLYdOL Boboo godmdlzgybgds.
9L 860093693650 999X MIGBGIL JoBNMEgbmzsbo bdmgsbo sLolEHYbEHJOOL, dMmdorMmMO
53035309005 o  B3gEoswIMo  LyFoMMYIYGOOL  Jmbg 30MMIM30L  Fobzmmzbowro
A996mma0900L badoLbU.
Jo®ormeo 9bols 308OHMMoB305 s 3MEHYOKYmo 3983300MGMdS
JoOMo  3MwEGHMOMwo  39933000609Mmd0L  3608369wm3zsbo  Bsffowwo  xge 300093
b9wbsfig@gool, sMJogzgdols s 893MOO 25dm39dgdol Loboo sMOL sEMo. 500
GOBOMoDs30s FbMWMmE oLEHMOOMWo E™3II6EHJIOL Tgbsebmbadols 56 gdlobwEmgds;
090 §dbols sbseo MmOl 33ergz30m MYLIOLYOL, HMIWgdoE FglodErgdgos yodmygbgdwye
0469L bgemgbm@mo 0b@gargd@GHol LoliEgdgdol Lsgzargdoliozol.
obAHMOOoMo  GgduBgdol  FOROMWO 533905 M9EIbody  gBHO3L  BmoEagL:
©™3299963900L  135606MgdL, M3GH03MM0  LoTdIMEWMIOOL  5MEbmdsl (OCR), GHgduBHol
306943069, BMGSE0sLs @S LEAM®WIBHVIM0MHJOME FMbo3zgdms dsHgddo 0bFHYAMSEFOSL.
3o0Lo3MPOgdMwo  360d3bgermds  gboFgds  dggwo  Jedmwwo  ©dhgHermdol
(SbMIMogOrMo, Bmbmmo s TbgEMMEo) 0RO TbsMIFIOL, Mog dmdsgsendo
99L5d 539wl gobol olEBHMMOo F9duEJOol 53EHMAdEHE 5b5EOBLS s 33¢0g3oU.
3M0EGHWMOMEo 89933000609Md0L (308360 BE0s S1939 bl MPYmdL LsgHMsdMGOlM
15993b0gHM  BIFTOMIMBSL, MOEAD  JoOMo  oLEBHMOOMWO  [YsHmgdo  MROH™
bgdobsfizomdo begds Mibmgeo 833w930Mgd0Lsm30U.
00mbgo350 dmwm {ergddo gobbmedizogwgdmwo  860d369emgsbo  3MmgdEgdols,
JoOommo gbol 30xOHMo  0biMILEGHOMIGHMOS xXIO 30©I3 39630MOOL  9BHO3BYs.
5ML9dM0 259M§393900 M5396039 JOMOMSE K AR FJ0odgds o0YMU.
3063900 359mf3935 5353900 gd0s IMbs39dms  FM(3MEIMBSLMSD. Mobsdgm™M3Y

396965300 bgawrmzbm®o  0bGgmgdBHol  LolEGgdgool  Lfsgegdolimzol  LsFoMms
3005MHEMO0m boGY3s, 350406 MMEILE JoBmME 9bsBg Vos s LEAHMYIIBHWMOMYdIMWO

dmbs399900 G9s6m000 9BOMEMEos.
d9m6g 3OHMdEgds 5HOL MglOLYdOL RMORTIBGE0s. bbgsolibgs 0bbEodmiEool doge
d94dboewo  3m6M3M19d0, Wgduozmbado s Bmbsizgdms dsBgdo bJoMms 9GHPNIbYNSD
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997039090, B3 BOWIgL  Fomo 9O  93mbolGgdsdo  0bEgaMsEool
99L5dGOMBS.

dqLdg 359mf139355 LOTIOMMNEGOMHOZ0 S YOO 1530MHYDO. 5930 GOIE0S BsSZ3EHMO™
M3 g3900U, 396LMBsOHO IMbs(399900l o330S WS VOS o396D0gdOL Oligmo LoliEgdol
39630056905, GMIgGo3 JONPOMMMWOIO 0353V 93EMMJOOL  0bGHYMHglgdL s byl
399909mdL bdg3b0gMH™M 33¢0g390L.

dgmmbyg 259m)3935L HoMmMoygbl 335¢0x0(30MM0 5©F06MO MHglyOLOL LodEoMY.
056589000M39 96MdM030  3H9IbMmWMP0gdoL  A9b30mEGds  IMOoMbM3L  obygz0LE OO,
36maM530L3HJooL, Bmbsigdms 3936096900l L3gEoswolBgdol, bgwmabr®o 0bdgwgd@ol
9330936900L5 5 MYMOM030 9JL3gMEGHJOOL 0bEHYMPOLEO3WOENE MsbSTIOMMAMBSL.

50LYB0T6s305, MMI  JoBomMo  gbol  3oBOMEO  23b305MGIOL  AMIGEZ500560
BEAOGI0 Mb©s 989dbgdMEIL G9dgbodg doMomsw 3MH0bEodL:

* 96HM36m@o 96MmdM030 MHglOLYGdIOL LOLEHJINOO QOBIODMYDS;

* 05 dmbsEgdms 3meo@o3ol dbs®msFgMs;

* 53500900160, LobgedFonm s 39MIM BgdEHMOIOOL MSBIFTOMIMBOL FOAW0GMGdS;

* JoOH®ME0 960l FH9gdbmma0©mo LbGObsMEJdOL 89dmBs390s;

e L5gMHmodmEHoLM 339300 360939030 0b6GJAM(305;

* bywm3zbmmo 0bGHggdBHol 33w930Ls @S J9B30mMMgdOlL  gHM3bmo (3963 OgdOL
dbs65F9M;

®  5boEOBOMES 33319309d0LS S 1B3YE0SOLEJOOL FMIBHYDS.

50b0dbmo  8085M0¥)gd9d0L 156000 Y3MIMW0 FobbMM309wgds MBEOWB3gEymRL
565 ABMEM© JoOmmo gbol LOMWRLLMZIL 0bEJMOE0L MsbsTgEMH™M3) 0ROV
930LoLGHYF5T0, 50539 FOBOEOL BodoMmzgwml 1bsdg360gMHM, bbb ™  ©
A996m@ma0me 3006316963 bIM0s6MdSL LogMmSTMMOLM EMbyBY.

L59M05dMGOLM g39mEEOMgds d3oMg 96gdol 30BM™MEo GHEMBLBMMIsgools bigghmdo
93069 96900l 3083MHVEO 33563005Mgd0L M6sBgEMm™M3Zg BHYbEgbzogdo

BOBROIO GHMBLRMMOTS300L g3mdsdo 9ol LoEgmEbEolvbs®0sbMds Ly MM dg@s©
2960LsBE3Mds oL FoMdMIoYIbMdom (308OWW 450M9gdmdo. 0¥y HoOlmedo gbol
396300560930l  doMOoMI©  FBoJBHMMJds© doohbgms  ©IIMPMIRoMwo  F5B3969d9d0,
39bomEgdol LobiEgds s JMNWGHMOMXO BHMIPOE0S, XL 253(Y39GH0 I60d3bgEMds
9603905 00sL, vy M59Ibs MOl 3MBIOMgEHMEo 9bs HoMImpygbowo bgwmgbmemo
069 9d3HobL LoLBHYIYdT0, 30BOWW 3EOEHTRMOTGOLS S 9BMIMOZ Fgdbmemaoqddo.

dgotg  9bgdolomzol gl 499mfiz93s  @oblogMmegdom  3b0dzbgEmgobos,  HoYH
56589000Mm39 34969300 bgermgbm®o  0bGHgwgd@olb  LoLGdgdo  9BIJGH0Bs©
2bJ30Mb0M9d96 Fbmmo 08 J98mbgzgzsdo, HMEaLsE dom bgwrdolsfigmdo 99300 OO
dm3MMdoL, IM9350RgMM3960 s Fo0swbomolbosbo gbmdGmogz0 dmbsi3gdgdo. LmMgo
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5303™3 56059035 3999658 9HM36990 96MmdM030 MHglyOLIYdOL 49B30mMsMgds Lobgedform
LEAHOEIH00L boffows sgisos. (OECD, 2024).

JLEGH™BgoOL 258m3EO0EYdS

JBGHM™bgo  ghHm-9hHm  Y4z9wsdg FoMmBsBHgoder  dogowoms@ dookbgzs I306g 9bol
BOBROO 456300560900l J0TsMMNMEgdom. §39960L (3083OWWO 25630MMIOOL 3O E)035
953dbgds  Lobgardfomml,  mboggMlodgBHgdolbs @s  39Mdm  LgdGHmeol  dFoOHm
05658dOHMAMBSL.  QoBLZMOOGOIMWO  YMMHOEPIdS  goTMds  9OMm3zbMwo  gbmdMH030
3MmO396900L 3963006 9dsL,  Lobgwdfoxzm  ©M3MIg6EHIOOL 0ROV BMOIsEHT0
b9wdobsf3mdmdsl, 9wgd@®mboer  FBsOHM3gmdls s bgwmzbm®mo  0bdgwrgd@ol
3696039l Lo o™ LgMzolnddo.

IBEGHM™bgoL  godmiogds  3bsymaxl, ®md 3oy dmbobErgmdol  dowmbgozs©
d9L5dE9gd90s OGO GJoMOMO30 0BFMLEMMIEH MOl d9dabs, GMIgwos MHBOb3gEYmaL
960m3bmmo  gbol  989JBH00  godmygbgdsl  Mmymes  s@dobolEGmsgom,  olg
LogObobsmEgdem s LsdgEbogem LogMEgdo. (European Commission, 2026).

106900l 58m30Egds

130690 goblivgMmMmgden  gMMOEEOIOL  mTMOL ©os  BMbs(399900L  3MeoE)035b.
Lobgardfogm 0blEoE G900, ©bo39MLOEGYBHIO0 s 33930000 (3963HMgd0 LoLEsGHIMS©
986056 o 5939969096 005 oiEgbBoom bgedobsfizmd GHgduE® s bdmgsb MHgliryMLigdL,
o3 3609369c0m3bs MHymdL byl g6mdm030 39dbmema0gdol gob30056MgdsL.

1306gmol  odmEoMgds  5B39bgdl, MHMI oo Bmbsigdms BdsBYdo sG>  TbmEm
Lodg3bogH™M  33¢093900L 29630005090l MFYmdl bgwls, 9539 9BJoMgdL 0bmgszomeo
369 3H9go0LS O IMALIbMdgd0L d9ddbsls 3gHdm Lgd@m®dog. (UNESCO, 2021).

ol 5bools 390m3E0Egds

obEsbO0s Fo63MoaqbL Fo®mBs@gdram dogoomlb 0dols, vy MHMYME Jgodwgds J306g
dmbobergmdol  dJmbg  Lobgwdfoxzmd  s0335L Logmme®o  gbs  aErmdseMHo
&995mMyomGO (3300900l 30MMdYdT0.

obEsbool Lobgwdfoxzm M350 ferols ob3sgermdsdo sbmME30gwgdl 139(305WE
36OHMyM5d9dL, MMIwgdoi JoBbs obsbsgl  dg@Y39wgdol  MLOLYdOL, gOHM3bmEo
36311900, wgdbozmEo dmbsggdms d5BgdoLs s bgwmazbmemo  0b@Egwgd@obomaol
LoFoMmm 9bmdM030 FMbs399930L 49630m56M9dL. 25bLS3IMMEMGOMEO YMMOPIOS §0TMBS
05658900039 399bMmemy090do 0LEsbomo gbol LEMMEIRILMZID godmygbgdsl, Gomo
dbobergmdsl o  dmmfoml  mgbm  gbsHg  goslgams  ogMero  LyM30Lgdo
LoMYJOMdOLSL. (UNESCO, 2021).

m9el©o s d3L3MMO 96900l o0MEFPOEGdS

M9LMOo 9bol 3033MIE0 2963005090 FoMTMoAIbL 3069 96900L FHgdbmemaowm®mo
dbsM©sFgMH0L  9OHD-9hHm  [omBoBHgder  Jogowoml. dmwm  fiewgddo 360d3zbgwmgbso
30D Mgly®o 9boll 0bGHyMoE0s FOBOVI  3WOBHBRMMIGLS ©s bywmzbmmo

Georgian Scientists/do®om3ggwo dgisbogegdo ¢. 8 N 3, 2026 | 76



06@9wgdBHob  LobBHgdgddo.  Lobgedfoxmb, 53500900900  0bLEOGHMGHIOOLS o
G9Jbmmyon®o  3m33560900L  obsdIOMIMmdom  Fgoddbs  gbmdMmoz0  3mM3MLgdO,

393Y39w900L 53m36mdoL LoLEBYIYd0, 53EMI>GHIOO MMRAEOL 0bLEHOT96EId0 ©s Lbgs
96mdM030 GlOLYd0, OMAWIdTs3 9600369 M3bs  QooAXMOJLS  )gelbyGo  9bob
3990yggbgds 30x3OW A56Mgdmdo (Jones, 2022; UNESCO, 2021).

39bLS3MMGdMwo 9600369 Mds 9b0Fgds oo GbMdMOZ0 MLMLYdOL F9Jdbslis s doo
bgwdolsfizomdmdol 03319350900b5 Qo 36HMyM5dMw0 MBEOHWb39wgmzol
99949690 q00Lm30L. 50b0dbwyds doymadsd bgero dgmhgm Mgwli@o gbols 0b@ga®mEosls
56589000M39 3969060030  9boL  ©sF8s39d0L  (NLP)  LolLGgdgdl, 096M535¢09bmgsb
bgwmgzby®o 0bEgergd@EHol dmogergddo. (European Commission, 2026; OECD, 2023).

9ol 250Mm30wgds 3bsymal, Gmd dzocMg gbol GHgdbmemyom®o gsb30m569ds
d9Lsdegdgos  FBMEME  JMdgE350sbo  Lobgwdfoxzm  3mwoEolzol, 53509300
05658360 MdOLs S 30BOMEO  0bBOILEHMIBHMOL  LolEgdmemo  2ob30mcdOL
3o6mdqodo (UNESCO, 2021).

dsL3MO0  9bs  gP-9hHm  Y439wsbg [oMmBsGHgde  Bodowoms dooBbg3zs  93MM3s5do
96md6030 3H9dbmemy09g00L 25630050900L JodsMrmwgdom. 360d3bgermgzsb0 Mo 53
36MHm3qldo 9306905 53590 s 339300  (396GGIOL,  GMIgdds3  d9gdabgls
ROMMISBIBH980560  GHgdudmo  3mM3MLgdo, wgduolzMEo B3HYd0, FNOBRMEMYOIOHO
365¢0BBHMM900, LOBEHIJUMOO 565XODIBHMMYIOO0 S 93EMTGIOO MMYIbOL LoliEgdgdo
(Agerri et al., 2020)

03L3Mm0 9ol 496300MBOL  JO-gOO  FMOZIM0  BodBHME0S oS  IMbs(3999d0L
300@035 5 Bdg3BogMm MHglMLYGIOL oMM bgerdobsfizmdmds, Mog M BOMBlgLymal
sbosgo Al dmgrgdol 9539d@GH0sb Bfegwrgdsl s 9mdog godxmdglgdst (European
Commission, 2026).

33093990 J0mMOomMGIL, OHMI dsL3YOO gbol BHgdbmemyom®o [oMmdo@gds 953dbgds
16039MLOGHYBHIO0L, 3393000 0bLEOGHVBHJOOLS s Lobgedfomml 3mmOoboMgdwmw
05658960 MMdsL, Mo3g 3609369m3zbo BMHOL 3069 9bol 3063796096EbIM06MSL
MBS E 30830 45(9dmdo (Joshi et al., 2020; OECD, 2024).

B3L3MYO0 25TMEEO0ENdS LOJIOMNZIMBMZ0L FoblogMMMgdom BsobEHgMglims, Moysb
M6039 965 298m0oMBg3s Mbo3ow Mo gM585303Mw0 LEHM®IGHMOMom s FY)HBOMEMO
(50m9bMdOL 308MOMEo MLMOLYdOm. TLsdsdols, dsL3MMO 9ol  FHgdbmemyom®o
296300560930l dmEgEro 890dwgds 25dmygbgde 0dbgl Joomemo gbol  FoBOYICro
G®BLRMOo300L LEBHMOE IR0l F93ds39d0LsL (UNESCO, 2021).

M9LMO0 9bobs s BILZMOO GBOL 25630005M9O0L 3BIMYMSOO 5B39690L, MMA 3073HXIO
A9Jbmemaoqdo 96003690356 Ol SLOMEgdgh  gbol  F9bs®mBmMbadsls o
337 5MH0B(30500.

59 939946900 259M 300530 Foblis3MMNMGINPO SWYOWO ©)35309:

o Lob3MmEM obsmegdol 3036w GglwELYBL;

e bdmgs60 #H9gdbmemy0gdol 25630056M90;
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e 36535¢gbm3z560 gargdBH@mbmwo ewgdlozmbadols 994abob;

o JMBOWIMHO 5303530900l 29630056M9dSL;

o 3bOERIHM©I0do 9OHMm3bwo gbol 33N sMH0DOE0L LMEosw MO Fgools

GOBOI0 3¢oGBMMIGO0L d9039™MdOm.

9B @o8mEOMgds  5EILEGHMOIOL, GMT 9gbol s33s MBIIYOMMZg 93MmJsdo S
399003350905 IbmwmE Bogsbdsbsmgdwm 3mE0E030m S FMO0MbM3L MsbsdgMH™3Y
A996mma0900L LobGHYIMO A5dmygbadsL.
1596MM5MGOLM 53MEEOErgdoL I6083bgEMds LogdsBmgzgmmliorgols

L59M5TMOHOLM  36gdBH030L sbsewobo Ebsymaxl, M®A dzocmg 9bgdols Fo®mdsdgdro
BOBOO GHEMBLEMOTs305 9i3mdbgds M58gbodg LogHmm 3GobEodl.

30639 MH0d0, 9930w gdgE0s §OHMm3bMwo gbmdMm030 MHgLIOLYdOL Q9B30MsMgdOL
36393500560 Lobgedfoxm 3mwo@03s. 3gmeg, goblozmmmgdmwo 3608369wmds 5gd3L
005 9mbs39005 B>BHgdOL J9gabols, Mo byl Mfigmdl Mmam®E 53509d0M 33¢0g390L, S1939
396dm LgdEBHMOob 06m353090L. Tgbsdg, 360d3bgEMz5605 MbogzxMLOEGYBHIO0L, 33¢g30m0
0bLGOGHMGHIO0L, 39dbMmEMmyomEo 3083560930L5 S LoxsMM bgdEBHMOOL MobsFTOMIMDS.
dgmmbyg,  LsFoOMS  LEgMMITMOHOLM  3MMg]Bgddo  sJBHomo  Bmbsfogmds, G5
MBOW639YmRl  3mEbol,  godmiEowgdols @  G9dbmemaomemo  GglMLgdol
29H05M9OS.

LogoOM39MBMZ0L  5©0bodbMEo  godmowgds  4obLo3MMMgd0m I6033bgeMm3z5600,
5096 JoOrNM0 9bs, MMYMOE MB35 MHO IO MBOLS s FPOPIMO 3 GO0
899330069™d0l dJmbg 9bs, LoFoMHMgdl oBsbd0sMrMME s AMIJEZ50056 3oE03dL,
Omdgwosg  BOW639gmxal  dob  LEMEERILMZD  BMBIE30MmboMmgdsls  bgarmzbmdo
063 99d3Hobd S 30BOMEO HgdbmeEma09d0l gd3mdsdo.

Jomnmo gbols 30xMwWmo GMBblBM™Is300l 35630msMgd0L LiGMadga0weo
930096530900
> bgermgbmdo 06@gwgdBHols s gbmdmogzo  BHgdbmarmyogdol LHMexgo 263000690

3300l 56599000M39 LsDMYsMgdoL  3bJ30mboMgdols dmEgwl. 53 306HMdgdd0

JoO0ME0 960l 308N 25630050905 506 FoMBMmoygbl Fbmem® oba30LEwe 56

A9Jbmmaome  bogombl.  0go 9393806090 os  399bol  Lsdgsbogem,

L59635bsMNEGdM, 930bmdozm6, 3 EGHMOWE Qo LSObZMOIs30M

MBoROMDMYOILMD.  TgLodsdolo, LsFoMms  gmmosbo  gHmzbmwo  LEHMmEgH00L

Bodmyoodgds, OMmIgos  BOWE39gmal  Jedommo  9bol  LEOWERILMZD

2369300606905l 09b5d9MmM3g 30830 93mLolEgdsdo.

Sbgmo LAMIEGHIR0S MBS 983I69dMPIL LobgudFoRMb, s350gdorMo Lgdd™mMob, 396dm

300d35609%0L5 s LOYMMITMOOLM  35OGHBOMMGIOL  PobSTIOMIWMBSL.  FBMEOME

3MmMOH0boMHgdIMwo dsgrolbdgzom 0db6gds qLsdargdgero olgmo 0bg®mslid®mwydd Mol

494365, GMIgeros Jo®oo 9bol  F9dbmemyome  49630m96MgdL  AMAYZ5 056

bog3dzgenls d9w94dbol.

Georgian Scientists/do®om3ggwo dgisbogegdo ¢. 8 N 3, 2026 | 78



> Lobgwdfoxzmd Mbws gobobomli Jos@mmmwo gbol FoBOYIo gob30m56Mgds MmamO3
9636990 3608369¢mdolL 3Gmgd@o. 8 3oBbom JoBsbdgfimboeros:
30639 Hoado, 899999539l Jo®orero 9boll 3oROo 963056 gdol gHMm3zbo
LEAOSEIF09, OMIGEdoi 939830MmE FobOLLDBPIMYds 3MOMOOEHYBHJd0, 35Lwboldygdgwro
(990900, s530b656LgdOL 8doboDTgdo s Fglitrmegdol 0bEO3sEMEM9dO.
SM(30@9d9g0s  9OHM3bmo  gbmdGmozo  MHgLIOLgdoL —  BH9JuGHMMo  3MM3MLGdOOU,
393Y39w900L dmbs39dms d5DgO0L, OSEgIEMIOO ToLoEgdols s BHYMTobmEmyomE®o
M9LmOLYOOL — F9Jdbols s 2obabergdol LoliEgdmEo Tbo®msFqes. 860d3zbgwm3zs60s,
@3 50bodbemo MHgldLgdo, LBodsMMEGIM030 WS J003MO IMMbM369d0L s330M,
dodLodoEmEo@  bgwdolbsfigomdo  ogml  Lsdgboghm s  Bgdbmemmyomémo
3393900bm30b.
Lobgerdfiogm  3meo@ogzol  8600369wm3sb  B0dsMmngdo  Mbs  0dggl  ©oo
8mbs39dgdol (Open Data) 0boEos@H03900l Fbo®sFgMs. 0 dmbsigdgdo byl «mgmdl
OAMOE 9350990MM0  33¢0930L, 0l 0bM353099M0  BHgIbmEwmyom®mo 3MMEYJEHIOoL
396300569d5b.
51939 3603369035605, G®MI gegd@OHM™bMwo 3sMHM39emdol LolEgdgddo bgwmgbm@mo
063 99d3Hob sbgMaz0Lsl BEOMB39egMmBOWO 0yml JoGmIemo gbol LGEaslimzgsbo
b FJMS, GO IMJoesdggdl Lobgwdfozm LyM30L9dbg famds FdmdEowe 9659
3Jmbgo.

> 116039ML0G 930 Mbs 043696 Jo@mo gbol G9dbmermaom®mo gobgomsdmgdols gemo-
900 ;o350 396@¢®o.  FoBsbdghimbowos  0bEHgM®OLE03obmEmo  Lolfogwm
300659900L 25630056935, HMIWJO0G J999MH 05693l Wobaz0LE035L, 30330vEgOHIE
3936096905, Bmbo399ms 5BsE0BLY S bgermgzbme 0bEgwaddb.
396B53MPMGIMWO YMMH9®GdS MBS HJMTML 33IGZ30MO EdMESEHMOM0JdOL F9Jdbsl,
LooE PobbMM3090Yds JoMmNo 6ol 30MH3MLGdOL sbMES305, IMOABMELMYOWEOO s
LobEogumeo 565¢r0Bols 0bLGHMMIG6EHJdOL 3963056905, 39(HY39w900L
Godbomyogdol  33wgze @ agbgMsgoywo  bywegbydo  obdywgddol
JoOH0ME9gbm3z560 IMgergdols Ggz3slgds.
8609369035605 LGMgbEHYOOL BsBIMZS 3M5JGHOIMW 339300 301 gdd0, MoYSb gUs
bgls 99MHymdl sbsero Momdols 139305¢0lEIOOL FMIBoYISL, MMAEdOE F9degd9b
96mdM030  BHgdbmemaogdol  gob30m56MgdL  MmamGE  LodoGmzgwrmdo,  obyg
LogOMITMMoLM LsTY3609MM LogMgdo.

> 15993609MM 3300939008 29630909y MBS 9x3MIbgdmEIL  0bEIMOL303E06MG
05658960 MMdsL. 096589 M™M3g 9bmdMm030 FHgdbmermyogdol 894dbs 99mdegdgeros
dbmEm© oba30LEH00L 56 FbMEM© 3MMAMSToLEJOOL doerolbdgzom. s30egdgEw0s
9ONMI030  3Mdomds  obazolEdol, bgwmzbm®o  0bEgargdBHol  933g36gd0b,
dmboggdoms 3936096900l B3gE0sE0olEHYdOL,  FomgToB03MBGOoLs @S IMAMOMO30
99b396G900L IMbsfiowgmdoom.
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39bLO3MPOGdMwo  3600369Wwmds 543l 330930000 TJIRJIOL oS 2odmdlzggybgdsl,
(930 E0MJOIOMILS S BgMHMsTMOOLM bdg3B0IMM MsbSFIMMBMBSL. Jotrore

965%g 994dbocro HgbmOLgdo Mbs 53059MB0gdEIL LEgMHMSTMOHOLM BEIbIMEHIOL,
53 29HPMOHOL Fom 499MmYg69d5 MBIV MBSO 33eg30m 3MIMY3HGddo.

> 396dm  Bod@mOL dgmdeos 3600369mgzs60 fawowo Fgo@Esbml  Johommeo  9bols
BOBOI 35630056 90530. LolvM3ge0s, GH9dbmemyom®mds 3835609085 SgE0MIGMS©
39900949gbmb  Jo®mgbmgzsbo 06@gMx390L9d0, 236530MMMb bdmgzsbo SLoLEBHYBEGHIOO,
Bo®OM@900, 933MI>@GHMOH0 o6dbols LolEgdgdo @s FoGMHIMOLs s AMsdsEH030l
399m{jdgd0ol 0bLEOMAGbEgd0.
3939 80Bsbdgfhmboros  sbsdIOMMAMdS  Mb03gMLOEIBIOMD @S  33eg30m
395GH®90m6, Goms LT 360gMHM Forfi93900 MBOM LGSRS® PI0DBIMML 3M0dEH03MwE
335006 35Y39G0wgdg0do.
39bB537MGdMWO 4B MYds MBS gAML J306Mg S LTSI BsfoMTMgdoLHM30L
obgmo 308OMEo 3OHMmOIGJOoL F9gddbsl, GMIIdoE JoOmme 9bsby bgwmzbm®o
06¢9ggd@olb  250mygbgdsl 205856M3H0390L s dOBOIL3OMEILYOOL  53EMBoGH0BOGOS
3979093l bgenb.

> Jomomo gbol 39dbmermyom®o gobgzomstmgds 3608369 mazbs 9ol sdm30dIEo
LogMMOTmMoLbm  LodgEboghm  MobsTIOMIWMBIDBY. 930 GOJW0s  5JGHOIMO
dmbsfogmds 30935 gMH™M356 33¢g300m 3bLMO 30999830, BogMMSTMMOLM BogMobEHm
36HMyM5d98L5 s oo LYEbogH™M 0boEosEH0390d0.
3190 M9653IOMIMds MBEOHWB3gEYMRL sMs FBMEM© R0BBLME s EgdbmermaomE
b5 FgML, 90599 (3MPBOL 433WsL, Lom3gmalim 365dBH030L  AOBOSMYGOSLS
FoOH0M@0 960l 063 gaMo30sL 30535 96m356 bgarmgbmmo 0b@gwgd@ ol bobEgdgddo.

» 0m3@936m  smfergmeol  gobdsgarmdsdo  gqbgoomwo  bgermgb®mo  0bdgwgddo,
965350 dM M0 LoliEgdgdo s 396G MO0 (Agentic Al) ¢9dbmermyogdo 30093 MBOM
96003690356 Gl 995560 gdl LEBMASOMIOM0Z bMmgMdsd0. 53 F3EX0EGdgdOL
Rmbby  9MEoEgdgwos, GMmI  JoMomwo gbs 90> FBMEOME  SI3GHOMPIL  SbOE
A996m0ma0mE 256MH9dMb, 56(1599® 59EH0IM© 0gml HoMmBmygbowo dob gobgzomsmgdsdo.
59 30BboL JoLomfg39 LyFoMMS ¥MAGEZ50560 0639LE0E0Jd0 GoMdMHOZ MglMLgdTo,
3390R03E0M0  5Q5d05BMMH0 3530390l 296300050905, Msb5TgEMM3Z9 33130000
06g3M5LGHOMIBHOOL  9ddbs o LogMMITMOOLM  MsbsTIOMIWMBOL A5 0gMHGdS.
b ™ 59 306HMdJOTo 046935 Tgbodergdgwro JoMm o 9bol 3063mM9BEWbIM0sbMdOL

99650B1bgds s Bolio 9x399d@0sb0 259mygbgds bgwrmzbmMo 0b@gwgd@ol gdmdsdo.
L3360
056589000M39 308OMO  GOBLRMOIs300L  300HM0gddo  gbs S  [oMBMo9bL
dbmEmnE  390EGHMYOMYWO  0IBEHMI0LS S 3MIMB03s300L  Bodwmoegdsl; 0ao  0dao
A9Jbmmaom®mo  49B30m0M9d0l,  3mEbol  fo®dmgdols s  0bxgm®Isgomwo
113969603 gBHOL  9O0-9M0  gobALOBOZMGE  BoJBHMOMS©. bgwrmzbmMo  0bEgwrgddob,
3bgd®m030 960l 53353990l (Natural Language Processing — NLP), cooo gbmd®ogo
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dmggdols (Large Language Models — LLMs) @5 86535¢03mq5¢09)6H0 BobGgdgdol btegds
3963005609350 sOLYOOMOE Fg339ws  9@ST0bOL, 06gMEOTs300Ls S BHggbmermyogdol
MON09)OHJd9gd0L BMEOIG00. 53 3OMEYLYdIOL RMEDY 2sbLOIMMGMGOME 360T369EMdSL
0dgbl 9306y o BodwWomE 493M3IWgdMo 9bgdol, doom Mol Js@ommwo g9bol,
LEOMERILMZ560 0bBYAMOE0s MBsgMHM3g 30BMME 93mLOLEYTsTo.

00bs9gdotg LEsGH0sd oB39bs, MHMI Josdmmero 9bol 3ogeOwo  GHMIBLBMMISE0s
303394LwE0, 80935 R6BMI0EGd0560 s 0bEHIMOLEE3E0bMMHO 3BIM(3gL0S, HMIYEO3
dmo3o3L  @0ba30LEGH03L,  3MmI30BHIOM 3936096905,  bgermgbm®  0bEgargddU,
dmbs3gdms  3936096905L, 0bg3mEMTo30)e  39gdbmermyogdlL, gobsmIEgdsls @S Loy MM
0050039 MdsL. 50bodbeo 0890 gdgdol 9R9JG0sbo 0bEgMsE0s FomBmoygbl
JoOH0M@0 960l ¢gdbmerma0m&o 256300056900L 59930909 HobodoMMBSL.

339308 09MM0eds  9boroBds  sboym,  OMI  ™obsdgodmzg  9bmdMogzo
A996mma0q00L  Loggdz9wl  Jdbol bo@olbosbo gbmd®mogo  MglmMLgdo.  GgduBHMo
306311900,  gwgdBHmmbmwo  wgdbozmbgdo, IMOBRMWMYoMGO s LobGodumemo
bmGH530900, 3969 mO  3mM3MLgdo,  393Y39wgdol  Imbszgdms  dsBYdo s
G9m30bmwmyom®o MglMLYdo gobloDBrzmsgl bygarmzgbmMo 0bdguwgd@ol LolEgdgdol
LOBMBAIL, 9B9JEH0BMILS @S BMBJ30ME TgLodErgde™dYL. Tglodsdolo®, JoOIEO
960bm3z0L sLgmo HgLYOLYdOL F9ddbs s 3030 ASBIBEGdS 56O Tbmerme bsdg3boghH™,
5659900 Lobgedfoxnmgd®ozo 3609369 mdOL s3m(356s9.

BEGoG05d0 49BboMEds LHGMMSTMMHOLM FOTMEFPOWYDST HIPIVBEHWIGMS, MM 3067
96900L  Ho63oBHdMEo  30BOMWO  A9630Mds  ITIMIOIIN0s  JMIYJ35056
Lobgdfoxm 3meo@03sbg, 005 Imbs3gdms bgerdolszmdmdsby, 53509300 s 396dm
19dBHMOJOOL  M9bsFIOMIWMBSDBY, 33WI30000 0bBOLEHOWIEHMOMOL  2o63000509dBS O
L59M5MOHOLM 35OGB0MOMDIBY. GuEHMbIMOL, Bobgmol, Oligrsbools s bbgs §399b9d0l
35250mM900 (3b5YMRL, HMI IMBsbErgmdol LodEoMg 56 Fo®mdMowygbl ¢9dbmemaom®o
3963000560930l 89955390bgd9w B5JEGHMOL, M 5MLYIMBOL M96I0TWPIZOWO LEHMIEIF0S OO
d9Lsdsdolo 0639LE0E0Y00.

JoOM@0o 960l B3g30R030L b5EP0BAs 583965, T dolo FMORMWMY0IMHO LoMMIY,
9060 HBI6MOO LOLEHYTS, M30LYRWO LOEHYZOMS MOYO S “96035¢ MO IIFIOCMDS
Jo6ob MMM 3 o8m39390L, 0bg glodEgd™MdgdL bgwrmzbm®o 0bEgwgdd ol LolEgdgdol
396300560900LmM30L. gl ©o30L90IMgdgd0  TMmombmgl ol  HSEEYMOOMIGOOLS
dmbsizgdms  MHgbyOLYdOL Fgddbsl, GMmIwgdog mMagdo 0d6gds  Jodomo  gbol
LEAHOYIGHOM S BMBI30E FoboliosmMgdEgdbY.

Bsd0™ddo  goblogMmMgdMmo  gMMOEYds  ©ogMIM  g9bgMoEomwo  bgermgbmmo
0639w 9d3HobL 2563000509058 s Bl 493egbsll oMo 9b5%Bg. godmo339ms, MMAI OO
96m3®030 dmEgwgdol bos®obbo 300306 GOl ©IMZ0IOIMWO  JsOoMEgbmzsbo
dmbs399990L IMEM MDY, FM935¢BIOMZ67dLS @S bo®molbbY. sdoFHMI 999309090
96m36mo  GgduBHOo s bdmgzsbo  3mO3MLOOL  AIBIOMMGDS, OIEIIGHIOO O
oLEGMM0o dsbogngdol GOBOM0D(309, Lodgaboghm 39M30bmema o0l
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bGHObIOGHODOE30d @O oS Wo3gbBoom  bgwdobsfzomdo  dmboggdms  BsBgdOL
396300069ds.

33w930L LorymAdzgebg 990degds Bsdmygsodgl ©5dgbodg oMM ©sli3ghs.

306390, 5600 9oL 30RO BHOMIBLRMOTS305 MBS Ao60bOWGdM®gL MMM
960m3bmo  BEGHMGJPOMWo  3M0MOOGYH0,  MMIgwoy  939530009ds  J39ybols
A996m@maomm  A563000560905L,  Logsbdsbsmergdem  LolEGHgdolb  IMEIMBOBO30SL,
3M0EGHMOHMEo 39933000609Mmd0L ©H335L5 @S LEYOMITMOOLM  3m639M96EWBIMOIBMBOL
BOQLL.

dgmE9, 0565390MO™39 bgrmgzbm®o 0b@gwgddHob 9839d@0sbo go8myqbgds Jos@mmen 965y
3999990905 Boobo®molbosbo  9bmdGmogo  MglyMLgdol,  BEHIBIMEHOBYOMEo
9mb5399930L5 s M35 RIMMZ60 3MOH3MBGOOL 2569d9. Tglodsdols, MHguIMLYdOL d9Jdbs
@5 Bomo  bgedoboizmdmds  Mbs  obglb  9gMHM3bmwo  gbmd®mozo  3mEro@ozol
3600836903560 B03smrvengds.

dgLody, JoOomEo 9bobs A9dbmemyomMo 39630056905 dmombmgl
06¢9MH 03030616 0565ddOIMIMdL. obagz0LBHgool, 3OHMyMsdolEYdolL, dmbsigdms
393609690l 139305COLEOOL, ABIMWGdOL  T33g3MIGOOLS s BoxsM@  Lgd@mMob
960M3030 32935mds Fo6MHTMoaqbl Mmoo 3MMPMILOL 59930 9dIE 30OMASL.

dgmombg, MB0o39MLOEIGHJO0L, 331930m0 (396GHJdOLS S FgdbmwmyoMEo 3md3560gdol
0565896 mds 36003690 m3bs  @BJogdl 0bmgsgom®o  Johmmegbmgsbo
36OHMyM5dME0  3OMEMIE900L, 393939 gdol  3H9dbmemaogdols s  ggbgms0mEo

5@ ®362®0 06399 HoL 3o©sfiy39¢0wgdgd0l dg7dbsb.
dgbMmg, 9MEOEGOIW0os  Johmmeo  9boll  0bFGHYMmsE0s  LogHmITMEOOLM  33eg30m

369d3H9dd0, 36535¢0gbm356 9bmdM0Z MHglOLYOLS s oS LBYEbogH™m 0boiosE0n39ddo,
53 39HBOHOOL JoOHMME0 960l bogr35MOL FerMdsE 308MME LogMigdo.

§0b59gds6g 659OMAL 5J3l OHMYMOE MgMOoMwo, oby 3Mod@Eolzmwo 360d36qwmds.
0JMOH00 MZICLIBOOLOM, 040 5900569 0T3OV BHMIBLBMMTS300L, bgermzbrmMo
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Abstract

The rapid development of digital technologies has significantly changed the communicative,
educational and information environment of modern society. The integration of artificial
intelligence and language technologies has acquired particular importance, creating new
opportunities for both global and less common languages. The Georgian language, as a language
with a unique script and centuries-old cultural heritage, faces significant challenges in the
modern digital era. On the one hand, its full integration into modern information technologies is
necessary, and on the other hand, the protection of linguistic identity and norms is necessary.

The article discusses modern trends in the digital transformation of the Georgian language, the
role of artificial intelligence in the development of language resources, the capabilities of natural
language processing technologies, automatic translation systems, speech recognition and
synthesis platforms, the impact of automatic spelling and grammar checking corpora, as well as
large language models on the digital development of the Georgian language. Special attention is
paid to Georgian language corpora, the need to develop lexical resources and digital
infrastructure.

The goal of the study is to analyze the main directions of the digital transformation of the
Georgian language, assess the existing challenges, and determine strategic steps that will

contribute to increasing the competitiveness of the Georgian language in the global digital space.
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The findings indicate that the successful digital transformation of the Georgian language
largely depends on the development of comprehensive language resources, open data
infrastructure, and sustainable collaboration between academic institutions, government
agencies, and the technology sector. In addition, the integration of the Georgian language into
modern artificial intelligence systems requires a focused effort in language modeling and
increased investment in computational linguistics research.

The article states that the digital existence of the Georgian language is not only a technological
issue, but also a matter of cultural sustainability and national strategic development in the era of

artificial intelligence.

Keywords: Georgian language, artificial intelligence, language technologies, natural language

processing, digital transformation, language resources, large language models.
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THE THEORY AND PRACTICE OF THE HEALTHCARE ‘GOLDEN TRIANGLE’
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Abstract

The ultimate goal of the healthcare system is patient recovery and the improvement of quality of
life. However, this goal cannot be achieved without guaranteed safety of medical personnel. The
health, working capacity, and psychological resilience of staff constitute the foundation upon
which patient safety and health rest. Sustainable infrastructure, physical, biological, and chemical
factors, construction standards, and procedural order create a supportive environment for risk
reduction. The present research focuses on reducing risks directed at medical personnel, but
inevitably addresses the so-called ‘Golden Triangle,” within which patient recovery, staff safety,
and infrastructure sustainability form an integrated system. Each component is essential for the
effective realization of healthcare objectives. International practice demonstrates that the
implementation of the ‘Golden Triangle’ principles varies according to local specificities: in
economically advanced countries, priority is given to infrastructure sustainability (Japan),
biological risk control (USA), psychosocial risk management (Germany, Sweden), and reduction

of chemical and physical risks (Germany).

Keywords: Golden Triangle, staff and patient safety, psychological resilience, physical facilities

and environment, biological and chemical factors.

1. Introduction

The ultimate goal of the healthcare system is patient recovery and the improvement of quality
of life. However, in practice this goal cannot be achieved by focusing solely on the treatment
process. Ensuring staff safety and infrastructure sustainability is essential, as they form the
foundation upon which patient safety rests [1, 2].

The example of Japan demonstrates how local conditions determine priorities. Frequent
earthquakes and natural disasters compel both the state and healthcare institutions to prioritize
seismic resilience and safe construction standards. This is not merely an infrastructural issue — it

directly affects risks to staff health and safety, and ultimately patient recovery [3].
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In the United States, during the COVID-19 pandemic, the main emphasis was placed on

controlling biological risks. Strict protocols, personal protective equipment (PPE), and infection

prevention systems aimed not only to protect patients but also to safeguard staff, since

unprotected personnel cannot deliver quality treatment [4].

Germany and Sweden highlight the importance of psychosocial risk management. Regulation

of working hours, stress reduction programs, and prevention of psychological strain demonstrate

that the psychological well-being of staff directly influences patient outcomes [5, 6].

2. Methodology

Comparative analysis of international practice - Based on the research, four main categories

of risks were identified:

Biological risks (infections, viruses, epidemics).

Psychosocial risks (stress, burnout, maintaining psychological resilience).

Infrastructural risks (building resilience, fire and seismic safety) [7-10].

Prevention of chemical and physical risks (toxic substances, radiation, compliance with

ergonomic requirements).

Ranking model - Each risk was assessed according to the /nfluence Index (I1), which reflects

its impact on staff and patient safety. Analysis of scientific literature [3-6, 11-15] revealed the

following ranking:

Level I - Biological risks (highest impact).
Level II - Psychosocial risks.
Level III - Infrastructural risks.

Level IV - Chemical and physical risks.

Integration of indices - Three main indices were applied:

Patient Outcome Index (POI) - indicator of patient recovery.
Safety Integrated Index (SII) - indicator of staff safety.

Influence Index (II) - degree of risk impact.

It should be noted that a low SII automatically reduces POI, which demonstrates the critical

importance of staff safety.
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Fig. 1. 'Golden Triangle’ in healthcare: patient recovery, staff safety, and infrastructure
sustainability - interdependent objectives forming a unified system:
1 - Safe Staff; 2 - Stable Environment; 3 - Optimal Care.

’Golden Triangle’ in methodology - Applied as a visual model, where:
- The top vertex of the triangle represents patient recovery.

- The lower left vertex represents staff safety.

- The lower right vertex represents infrastructure sustainability.

All three vertices are interdependent and form a unified system.
Thus, according to the ’Golden Triangle’:

o Staff safety ensures quality service.
o A stable environment creates a sense of security.

e The best care for patients is the ultimate outcome.

3. Results

The ’Golden Triangle’ in healthcare - patient recovery, staff safety, and infrastructure
sustainability - represents interdependent objectives that form a unified system. According to
international experience, this model directly improves desired indicators.

Biological risk control (USA) - During the COVID-19 pandemic, the introduction of strict
protocols, use of PPE, and diligent implementation of infection prevention systems resulted in
the best outcome: improved staff safety directly reflected in patient recovery indicators [4].

Psychosocial risk management (Germany, Sweden) - Regulation of working hours,
introduction of stress reduction programs, and measures aimed at maintaining psychological
resilience produced positive results: the number of medical errors decreased and the quality of

service increased [5, 6].
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Infrastructure sustainability (Japan) - The adoption of seismic standards and safe construction
norms led to the following outcome: during natural disasters, healthcare institutions continued
functioning without interruption, ensuring the safety of both staff and patients [3].

Reduction of chemical and physical risks (Germany) - Safe chemical management, control of
toxic substances, and improvement of ergonomics produced the following result: preservation of

staff health and increase of work capacity [6, 15].

Table 1.
Risk ranking based on international examples
i II indicator | International
Risk type Impact on staff
(Influence Index) example
. . _ _ USA - COVID-19
Biological Spread of infections High (101-200)
protocols [4]
) . Sweden - regulation
Psychosocial Stress, burnout Medium (51-100) )
of working hours [5]
L . . Japan -  seismic
Infrastructural Injuries, accidents Medium
standards [3]
Germany - safe
Chemical/Physical | Toxic exposure Low (0-50) chemical
management [6]

Determinant circumstances of the obtained results:

- Staff safety - initial and ultimate objective: Staff health and psychological resilience are
the foundation of patient safety. Unprotected staff cannot provide quality treatment,
which directly harms patient recovery. Therefore, staff safety must be considered not as a
supporting factor, but as the central axis of the system.

- Infrastructure sustainability - a critical supporting factor: Infrastructure creates a safe
environment that ensures stability of staff performance. The Japanese example shows that
local conditions (earthquakes, natural disasters) define priorities. Infrastructure
sustainability should be assessed through the Influence Index (II).

- International experience - a guide for local systems: USA - strict control of biological risks.
Germany and Sweden - management of psychosocial risks. Japan - infrastructure
sustainability. Germany - reduction of chemical and physical risks. These examples
demonstrate that strengthening local systems is possible by considering local specificities
and integrating international practice.

- Integration of indices - an objective evaluation tool: Patient Outcome Index (POI) -patient

recovery indicator. Safety Integrated Index (SII) - staff safety indicator. Influence Index
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(IT) - degree of risk impact. A low SII automatically reduces POI, which once again
confirms the critical importance of staff safety.

- The ’Golden Triangle’ — an integrated vision: Patient recovery, staff safety, and
infrastructure sustainability are inseparable components necessary for achieving positive

outcomes. The 'Golden Triangle’ can be applied as a strategic framework in healthcare

policy planning.
Table 2.
Determinant circumstances of the obtained results
) Implemented ) .
Circumstance Immediate result Impact on patient
measure
Biological risk | Strict protocols, PPE, Increased  patient
. ) ] Improved staff safety
control (USA) infection prevention recovery rate
Psychosocial ~ risk | Regulation of | Reduced medical _
] ) Better patient
management working hours, stress | errors, improved
. _ . outcomes

(Germany, Sweden) | reduction programs | service quality
Infrastructure Seismic standards, | Continuous )

o i o ) Protection of staff
sustainability safe construction | functioning  during .

, and patients

(Japan) norms disasters
Reduction of | Control of toxic .

. . . Preservation of staff Enhanced quality of
chemical/physical substances, improved health treatment
risks (Germany) ergonomics

Additional argument on psychosocial risk management - based on Natalia Bulia’s research
[14]: 'Psychosocial risk management in clinical settings represents a continuous and systematic
process that includes identification, assessment, control, and monitoring of risks. According to
international approaches, this process should be integrated into the organizational management

system and not implemented merely as a reaction to individual problems.’
4. Recommendations

Based on international practice, the following recommendations have been developed.
For systematic strengthening of staff safety:

- Develop national standards for minimum requirements of staff safety.

- Establish regular training and psychological support programs.

- Monitor the Staff Safety Index (SII) annually.

For ensuring infrastructure sustainability:

- Review construction standards with consideration of seismic resilience.

- Update fire prevention and emergency systems.

- Integrate the Infrastructure Influence Index (II) into healthcare policy.
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For management of biological risks:

- Introduce strict infection prevention protocols.

- Ensure permanent availability of personal protective equipment (PPE).

- Strengthen epidemiological monitoring systems.

For reduction of psychosocial risks:

- Regulate working hours and prevent burnout.

- Implement stress management programs and psychological support.

- Introduce strategies for maintaining psychological resilience.

For control of chemical and physical risks:

- Ensure safe management of toxic substances.

- Comply with radiation safety standards.

- Improve ergonomics in the working environment.

For integration of international experience:

- Apply the example of the USA in biological risk control.

- Implement German and Swedish practices in psychosocial risk management.

- Consider the Japanese model in infrastructure sustainability.

- Use German experience in reducing chemical and physical risks.

The 'Golden Triangle’ should be applied as a strategic framework, meaning that every
healthcare policy decision must be evaluated according to the following three components:

- Patient recovery,

- Staff safety,

- Infrastructure sustainability.

In addition, integration of indices (POI, SII, II) should become a strategic monitoring tool.
5. Conclusion

The declared goal of the healthcare system is patient recovery. However, achieving this
fundamental objective is impossible without ensuring staff safety and infrastructure
sustainability, as confirmed by the presented research and obtained results.

Staff safety must be considered the central axis of the system — staff health, working capacity,
and psychological resilience directly determine the quality of treatment and patient outcomes.
Unprotected staff cannot provide effective care, which negatively affects recovery indicators.

Infrastructure sustainability serves as a critical supporting factor —safe construction standards,
seismic resilience, and reliable emergency systems create a stable environment for both staff and
patients.

International experience demonstrates that strengthening local systems is possible by
integrating global practices while considering local specificities. The examples of the USA

(biological risk control), Germany and Sweden (psychosocial risk management), Japan
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(infrastructure sustainability), and Germany (chemical and physical risk reduction) confirm the

effectiveness of the ’Golden Triangle’ approach.

Integration of indices — Patient Outcome Index (POI), Safety Integrated Index (SII), and

Influence Index (II) — provides an objective monitoring tool. A low SII automatically reduces

POI, once again highlighting the critical importance of staff safety.

Thus, the ’Golden Triangle’ — patient recovery, staff safety, and infrastructure sustainability —

should be applied as a strategic framework in healthcare policy planning, ensuring

comprehensive and sustainable improvement of healthcare systems.
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The importance of prudent management of nuclear weapons in terms of maintaining

international order
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Abstract

Nuclear law is a very important academic direction that plays a major role in the metaphysical
process of objective cognition of modern geopolitical processes from an analytical point of view.
The above-mentioned scientific field attaches great importance to the synchronic-diachronic
connection of legal thinking and mathematical philosophy. In particular, the purpose of this
article is to propose an original model of nuclear law - we create a cryptomathematical script that
includes numerical, philosophical bonds and digital-deontic = thought realities.
Cryptomathematical script combines ideological-subjective structural determinations formulated
in numerical metaphysics and legal worldview thoughts. The above-mentioned type of writing
in the process of understanding nuclear law is of decisive importance in determining the
ideological tasks of mathematical philosophy in the right direction, which facilitates the objective
analysis of nuclear weapons as an instrument for protecting the world geopolitical order.

Cryptomathematical writing reveals an extremely important connection with the philosophical
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regularities governing world law and logical thinking, which is confirmed by the encryption of
legal-worldview ideas. Cryptomathematical writing also includes the stable essential bonds of the
number as the beginning of numerical metaphysics and philosophical thought as the backbone of
jurisprudence, which is confirmed by the multifaceted activation of historical-philosophical and
logical research. Cryptomathematical writing is a bridge between mathematics as the subject
structure of nuclear weapons and law as a source of normative regulation. In addition to
cryptomathematical writing, we attach great importance to the psycholegotronic dimension,
which includes the conceptual qualitative links between the governing laws of legal thought and
logical ideas, which is confirmed by overcoming the scientific challenge arising in connection
with the multifaceted activation of historical-genetic research in a completely objective way. The
psycholegotronic dimension includes a qualitative model of the interaction of international

relations and legal ideas, which is the basis of world order.

Keywords: Nuclear Law, Cryptomathematical alphabet, Psycholegotronic dimension
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Acute Infectious Myocarditis in a 28-Year-Old Male: A Case Report
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Abstract

Acute myocarditis is an inflammatory disease of the myocardium that may clinically mimic acute coronary

syndrome. A 28-year-old man presented with chest pain, dyspnoea, fever and fatigue following acute otitis

media.

Elevated inflammatory markers and troponin prompted coronary angiography, which

demonstrated normal coronary arteries. Cardiac magnetic resonance imaging revealed myocardial oedema

and subepicardial late gadolinium enhancement consistent with acute myocarditis. The patient responded

well to medical therapy and was discharged in stable condition.
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Abstract
Objective

To systematically evaluate the evidence regarding the impact of healthcare accreditation on

medical personnel safety.

Design

Systematic review conducted according to PRISMA 2020 guidelines.
Data Sources

PubMed, Scopus, Web of Science, CINAHL, and grey literature were searched for studies
published between 1993 and 2025.

Review Methods

Studies investigating the effects of healthcare accreditation on healthcare worker safety outcomes
were included. Risk of bias was assessed using Joanna Briggs Institute critical appraisal tools. Due

to methodological heterogeneity, findings were synthesized narratively.
Results

Twenty studies from more than 20 countries were included. Accreditation was associated with
improvements in infection control practices, occupational safety, emergency preparedness, and
safety culture. However, increased workload and psychosocial stress during accreditation
processes were reported. Variability in implementation and limited longitudinal evidence

restricted definitive conclusions.
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Conclusions

Healthcare accreditation appears to contribute positively to healthcare worker safety when
supported by institutional commitment and continuous quality improvement strategies. Further

longitudinal studies are needed to determine long-term effects.

While healthcare accreditation is known to improve patient care, its effects on medical personnel

safety remain underexplored.

Methods: We conducted a systematic review across PubMed, Scopus, Web of Science, and
Embase from 1993 to 2025, identifying studies that examined the impact of accreditation on staff

safety outcomes.

Results: Twenty studies across more than 20 countries were included. Findings indicated
consistent improvements in infection control compliance, reductions in occupational injuries,
increased adherence to safety protocols, and enhanced safety culture. However, variability in

implementation and limited longitudinal data were noted.

Conclusions: Accreditation can positively influence healthcare worker safety, but consistent

implementation and staff engagement are crucial for sustained impact.

Key words: Hospitals, Accreditation, Occupational Health and Safety, Quality assurance, Job

stress.

1. Introduction

Accreditation is viewed as an effective method for evaluating and enhancing the quality of
healthcare. Nevertheless, the extent of its influence on performance and outcomes is still not well
understood. This review aimed to identify and evaluate the evidence regarding the effects of

hospital accreditation. (Mohammed Hussein et al. 2021).

The implementation of hospital accreditation processes is essential for achieving the highest
levels of healthcare standards. This procedure necessitates behavioral changes and the
engagement of professionals to meet defined goals and objectives. A hospital accreditation
program involves a systematic, voluntary, and rational assessment of institutional resources
conducted periodically and supported by the ongoing education of professionals. When
professionals understand the outcomes of the quality system, it becomes simpler to sustain the

entire process and achieve excellence in treatment. (Manzo . F. et al. 2012).

Regulations from various agencies concerning occupational health and safety in hospitals are still
developed in a sector-specific manner, making efforts to reduce work accidents rather
challenging. (Mayangkara, R. H., et al. (2021)).

The Occupational Safety and Health Administration, along with industries, labor groups,

insurance companies, and professional organizations, should work collaboratively to create
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strategies that promote accreditation and guarantee that workers receive optimal occupational
health protection. (Yodaiken, R. E., & Zeitz, P. S. 1993).

Healthcare professionals (HCPs) have been significantly affected by heavy workloads and
burnout. The mounting pressures on HCPs and their growing experiences of burnout have
become increasingly hard to overlook. The concept of psychosocial safety climate serves as an
organizational framework designed to safeguard the mental health and well-being of employees
through the implementation of specific policies, procedures, and practices. A positive correlation
was found between the requirements for accreditation and levels of personal burnout following

the accreditation process. (Alshamsi, A. I et al.2020).

During the accreditation preparation, organizational structures were enhanced. Employees
believed that the hospital was more equipped to handle new quality assurance measures following
accreditation; they viewed disease-specific requirements as unwarranted. Accreditation has also
positively impacted other areas. Participants felt confident that the organizational changes
brought about by accreditation would be maintained and that the emphasis on quality assurance

would persist (Seren Bie Bogh et al. 2018).
2. Methods

2.1 Study Design This systematic review was performed in line with the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020 statement. The aim was to
aggregate the evidence from reviewed studies in relation to the effect of healthcare accreditation
on the safety of healthcare workers. Unfortunately, this review protocol was not registered in
PROSPERO because of institutional restrictions, thereby, was structured and prepared in

accordance to this restriction.

This review was conducted according to PRISMA 2020 recommendations. A review protocol was

developed before study selection; however, the protocol was not registered in PROSPERO.

2.2 Eligibility Criteria

The inclusion criteria were as follows: Study eligibility requirements were as follows: Population:
Hospital, clinic, and medical health center workers, whether physicians, nurses, allied health
professionals, or medical students. Intervention: Application or existence of health care
accreditation (national, international). Comparative: Non-accredited schools or not accredited
yet. Design: Quantitative (randomised controlled trials, cohort, case-control, cross-sectional) and
mixed methods studies, systematic reviews. Language: English. Time Frame: Articles from 1993
to 2025. Excluded were editorial pieces, commentaries, conference abstracts, and studies with no

relevant outcome measure of healthcare worker safety.
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2.3 Information Sources

Electronic Database Search of the Literature A search was conducted in the following electronic
databases: PubMed, Scopus, Web of Science,CINAHL, NCBI, Google Schoolar Further studies
were found by manual search of reference lists of included articles and grey literature of WHO,

JCI and national health authorities.

2.4 Search Strategy

The search strategy was created with input from a health sciences librarian. The database was
searched using the following key word: Hospitals, Accreditation, Occupational Health and Safety,

Quality assurance, Job stress.

2.5 Study Selection

Articles were screened by title, abstract and full text, by two independent reviewers.

Discrepancies were resolved through consensus.

2.6 Data Extraction

Relevant data was extracted using a standardised data extraction form which consisted of the
following: Author(s) year, country Study setting Accreditation modell (e.g., JCI vs. national)
Keywords; Conclusions Key findings and limitations Information was extracted by one reviewer

and checked by another.

2.7 Data Synthesis

A narrative synthesis methodology was employed as a result of variability in study design, setting
and outcome measures. The main findings were grouped by conclusions and were interpreted
themes. Meta-analysis was not possible owing to heterogeneity of measures. Results Findings are
presented in summary in both the text and a table of the 20 studies included. This section presents
the thematic findings and provides an overall perspective on the work safety enhancements

linked with accreditation.

3. Results
3.1 Study Selection

Records identified through database searching (n = 300). After removal of duplicate records (n =

15), 285 records remained for screening.A preliminary screening process was conducted to
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exclude records that were clearly irrelevant to the review topic based on title matching,
automated database filters, publication type, or failure to meet predefined eligibility criteria.
During this stage, 226 records were excluded.The remaining 59 records underwent title and
abstract screening. Following this assessment, 20 records were excluded because they did not
meet the inclusion criteria.Thirty-nine full-text articles were assessed for eligibility. Nineteen
articles were excluded after full-text review for reasons including lack of relevant healthcare
worker safety outcomes, absence of accreditation-related interventions, insufficient
methodological information, or ineligible study design. Twenty studies met all eligibility criteria

and were included in the final systematic review.
Appendix A displays the PRISMA flowchart.
3.2 Study Characteristics

The 20 included studies were conducted in more than 20 countries, including Pakistan, Lebanon,
Turkey, Brazil, Indonesia, USA, United Arab Emirates, Dania, Egypt, Iran, Korea, India,

Denmark, Iran, Seoul, Korea, Taiwan, China.

Most studies were cross-sectional or quasi-experimental, and focused on hospital settings. A few
studies examined primary care and long-term care institutions. Table 1 summarizes the

characteristics of the included studies.

Full table in Appendix B - Summary of Included Studies (n = 20)

3.3 Thematic Synthesis of Findings

The impacts of accreditation are significant in underdeveloped than in developed nations where
the legal requirements are high. Concerns regarding costs and workload associated with
accreditation processes are increasing. Moreover, studies regarding JCI accreditation and its
impact on occupational health or patient safety are limited, thus warranting further
investigations. The hospital workforce is exposed to many hazards in the workplace that may
pose immediate harm to their health and well-being and can have wide-ranging consequences
for the quality and efficiency of hospital care. OHS programs have been the principal
organizational response to identify these hazards and proactively minimize their impact on the
hospital workforce. (Vuohijoki, A et al. 2025).

A study by Gimeno et al. (2005) found that public hospitals in Costa Rica, not conducting safety
trainings for employees, reported 41% more injuries when compared to those conducting
trainings. Moreover, evidence points to accreditation positively impacting OHS outcomes
including the development and promotion of better risk management programs, motivation of

staff, and reduction of staff turnover. Salmon et al. (2003) found that accreditation in some South
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African public hospitals significantly improved compliance with hospital safety standards and
increased hospital OHS scores. Results support the internationalization of accreditation, offering
the experiences from a developing country that does not share a great deal with the Western

countries from which the accreditation framework was developed. (Rima R Habib et al. 2016).

Apart from the effect of accreditation on healthcare workers and particularly on job stress, our
results indicate a consistent positive effect of hospital accreditation on safety culture, process-
related performance measures, efficiency, and the patient length of stay, whereas employee
satisfaction, patient satisfaction and experience, and 30-day hospital readmission rate were found

to be unrelated to accreditation. (Mohammed Hussein et al. 2021).

According to the nurses, the safety applications and precautions of the private hospital were
better than the university hospital. It was found out that the university hospital was poor at
providing an ergonomic working environment and the private hospital was poor at planning the
timetables of the nurses. In addition to this, in both hospitals sharp or pointed devices,
blood/blood fluids and infected material were discovered to cause occupational diseases and other
problems. In conclusion, the precautions and applications regarding occupational health and
safety in the private hospital accredited with JCI were better than the university hospital
(Bahcecik, N. & Ozturk, H. 2009).

It was observed, therefore, that the Hospital Accreditation is influenced by the level of motivation
and involvement of the employees and, at the same time, significantly influences the work
context of the healthcare professionals. From this perspective, positive and negative aspects of
this process were identified, resulting in the following thematic categories: The nebulous face of
the Accreditation and Accreditation as a possibility for growth and job satisfaction. With regard
to the positive perception, it was observed that the Accreditation triggers feelings of pride,
satisfaction and recognition in the professional. These feelings are related to the sharing of the
responsibility for gaining the title and for the valorization of the hospital. The Accreditation
process promotes the increase of the improvement of the working conditions through the safety
acquired, as well as providing the stability of the organizational climate among the healthcare
professionals, while simultaneously establishing a more pleasant working environment

conducive to strengthening the human relationships (Manzo, B. F. et al. 2012).

One of the studies aimed to determine the application of occupational health and safety hospital
regulations to minimize work accidents conducted using a qualitative approach and Regulations
are still drawn up sectorally by various agencies that regulate occupational health and safety in

hospital so that efforts to minimize the number of work accidents are quite difficult (Mayangkara,
R. H., . et al. 2021).

The Occupational Safety and Health Administration, industry, labor, insurance carriers, and

professional organizations collectively must develop strategies to promote accreditation and
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ensure that workers receive the maximum standard of occupational health care. (Yodaiken, R. E,,
& Zeitz, P. S. 1993).

Hospital accreditation has been studied comprehensively, yet few studies have observed its
impacts on the burnout and work engagement levels of frontline healthcare professionals (HCPs).
A recent review showed that HCPs experience high levels of burnout and work-related stress as
a result of increasing demands and inadequate resources at work. (Alshamsi, A. L., Santos, A., &
Thomson, L. 2022).

Staff reported that The Danish Healthcare Quality Programme affected management priorities:
office time and working on documentation, which reduced time with patients and on
improvement activities. Organizational structures were improved during preparation for
accreditation. Staff perceived that the hospital was better prepared for new QI initiatives after
accreditation; staff found disease specific requirements unnecessary. Other areas benefited from
accreditation. Interviewees expected that organizational changes, owing to accreditation, would

be sustained and that the QI focus would continue. (Seren Bie Bogh et al. 2018).

The process of accreditation increases work-related risks before the inspection visit. Such risks
were identified as increased job demands and work pace, conflicting information, and perceived
strain. Furthermore, the supportive role of management was not clear or standardized during this
process (Alshamsi, A. I., Thomson, L., & Santos, A. 2020).

Findings suggest raising nurses’ awareness of certification systems to reduce their job stress and
turnover intentions. It will be necessary to provide support for the aggressive work nurses do and
improve their work structure, highlighting the need for both manpower and institutional
support. Accordingly, providing regular education programs and appropriate compensation
schemes, by raising nurses’ awareness of medical institutions’ certification systems, is necessary
(Mun, M. Y, Lee, S. Y., & Kim, M. Y. 2018).

One of the most important hurdles to implementing accreditation programs is the dilemma of
healthcare professionals, especially senior hospital staff, regarding the positive impact of
accreditation. The need to educate healthcare professionals about the potential benefits of
accreditation, which should resolve any cynical attitude of healthcare professionals towards

accreditation, is of utmost importance. (Joseph, L., et al. 2021).

Clinical attitudes are important, and can affect Government decisions. On the basis of study,
future attention should be paid to attitudes towards accreditation (and attitudes towards other
means of quality improvement). Attitudes may reflect political agendas and impede the take-up
of improvement programs, cause their demise, or reduce their effectiveness. (Ehlers, L. H.et
al.2017).

Among nurses and managers, there was low support for accreditation and even less among para-

clinical staff who fail to see accreditation having a positive impact on healthcare quality. Also,

Georgian Scientists/do®m3ggwo dgi3bogegdo ¢. 8 N 3, 2026 | 125



nurses' attitudes toward the accreditation benefits were more positive compared with the two
other groups. Staff stated that the main reasons for low support were a lack of education and
training to act upon the accreditation survey results and a lack of management visibility and

support for quality improvement.( Kakemam, E., et al.2020).

Occupational stress regarding healthcare accreditation is higher in nursing than in other
occupations, indicating the need to lower the turnover intention of nurses by preparing a national
institutional standard for nursing manpower and also put in place an appropriate compensation

system for each hospital seeking accreditation. (Nam, S. H., & Heo, Y. J. 2022).

Number of psychosocial risks were prevalent during the course of accreditation. HCPs faced
increased work demands during such a process, including increased working hours, increased
working pace, perceived time pressure, and conflicting information. Such demands were
perceived to influerice not only their health but also their families as well as patients' care. In
contrast, teamwork and coworker support were vital to mitigate the effect of such demands. Study
identified emerging risks during the process of accreditation. The findings show that the process
of accreditation increases work-related risks before the inspection visit. These findings have
significant implications for understanding how accreditation processes increase psychosocial
risks; they also consolidate the idea that appropriate systems and support for HCPs should be a
priority when planning for accreditation (Al, A., Thomson, L., & Santos, A. 2020).

The self-assessment tool kit from NABH was scored to find the actual problem areas. The research
methodology used has been. Awareness of NABH and its standards are of prime importance when
working with non-compliances. Infrastructure is sufficient but not utilized optimally. (Pandit,
A., & Rao, G. P. 2018).

Aside from the intended positive effects of hospital accreditation, this study revealed several
unintended impacts on medical students, including decreased clinical learning opportunities,
increased trivial workload, and violation of professional integrity. Taiwanese students expressed
doubt and frustration concerning the value of hospital accreditation and reflected on the cultural
and systemic context in which accreditation takes place. Their commentary addressed the

challenges associated with the globalization of hospital accreditation processes.( Ho, M. ]. et al.
2014).

4, Discussion

This systematic review synthesized findings from 20 studies examining the impact of healthcare
accreditation on medical personnel safety. The evidence supports a generally positive association
between accreditation and improved safety outcomes for healthcare workers. While the degree
of impact varied across contexts, several recurring themes emerged that highlight both the

strengths and limitations of accreditation as a tool for occupational safety enhancement.
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4.1 Safety Benefits Linked to Accreditation

The most consistent finding across studies was the reduction in physical harm, particularly
needlestick injuries and exposure to infectious diseases. Accreditation frameworks often mandate
the use of protective equipment, safe needle disposal, and hygiene protocols, which likely
contributed to these outcomes. Accredited institutions also tended to implement better infection

prevention measures and more frequent staff training.

Another area where accreditation demonstrated clear benefits was emergency preparedness.
Institutions undergoing accreditation were more likely to conduct routine emergency drills and
establish contingency plans for infectious outbreaks or natural disasters. These practices not only
improve institutional readiness but also boost staff confidence and reduce anxiety in high-risk

scenarios.

Improved safety culture and reporting systems also emerged as critical outcomes. Healthcare
workers in accredited settings reported increased awareness of safety procedures, a greater sense
of organizational support, and more robust mechanisms for reporting near misses and adverse

events. This cultural shift is essential for long-term improvements in occupational safety.
4.2 Variability and Limitations in Impact

Despite the overall positive trends, some studies reported limited or no improvements in staff
safety post-accreditation. Several factors may explain this discrepancy. First, the success of
accreditation often hinges on institutional buy-in and leadership support. In settings where
accreditation is treated as a checklist exercise rather than a culture-changing initiative,

improvements may be superficial or short-lived.

Second, resource constraints can hinder the implementation of accreditation standards. Facilities
in low- and middle-income countries (LMICs) may struggle to maintain the infrastructure,
staffing levels, or supplies required to meet safety benchmarks, thus limiting the impact of

accreditation.

Finally, variations in the scope and rigor of accreditation models contribute to inconsistent
results. While international models like JCI offer comprehensive standards, national systems may

vary widely in their enforcement and alignment with global best practices.
4.3 Policy and Practice Implications

The findings of this review suggest that healthcare accreditation can be a valuable mechanism for
promoting medical personnel safety particularly when integrated with broader institutional
reforms. Policymakers should ensure that accreditation bodies include occupational health

indicators in their frameworks and offer support for facilities striving to meet these benchmarks.

Hospital administrators should treat accreditation not as a one-time goal but as an ongoing

commitment to quality and safety. This involves fostering a non-punitive safety culture, investing
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in staff training, and conducting routine internal audits. Accreditation bodies, in turn, should

incorporate staff feedback and workplace safety metrics into their assessments.
4.4 Recommendations for Future Research

sWhile this review provides useful insights, further research is needed to assess the long-term
sustainability of improvements associated with accreditation. Longitudinal studies and
randomized controlled trials, particularly in LMICs, would enhance the evidence base.
Additionally, comparative studies evaluating different accreditation models and their specific

impact on staff safety would be valuable.

Future studies should also explore underexamined areas such as the mental health of healthcare
workers, experiences of non-clinical staff, and the role of accreditation during health crises such

as pandemics.
4.5 Strengths and Limitations of the Review

A major strength of this review is its comprehensive scope, covering multiple countries,
accreditation models, and healthcare settings. It also employed rigorous screening and quality

appraisal processes based on PRISMA guidelines.

However, limitations include the exclusion of non-English studies, which may have introduced
language bias, and the heterogeneity of study designs, which prevented meta-analysis. The

reliance on observational data also limits the ability to infer causality.
Conclusion of Discussion

Overall, healthcare accreditation appears to be a promising strategy for enhancing medical
personnel safety. While not a panacea, it provides a structured framework that can drive
meaningful improvements in occupational health when implemented with institutional

commitment and sufficient resources.
5. Conclusion

This systematic review provides compelling evidence that healthcare accreditation contributes
positively to the safety and well-being of medical personnel. The review identified consistent
improvements in physical safety, infection control practices, emergency preparedness, and
institutional safety culture in accredited healthcare settings. These benefits were most evident in
organizations that demonstrated strong leadership, engaged staff, and sustained adherence to

accreditation standards.

However, the variability in outcomes across different studies underscores the importance of
contextual factors such as institutional readiness, resource availability, and the rigor of the
accreditation model. Accreditation is not inherently transformative; its impact depends on how
effectively it is integrated into the day-to-day practices and strategic goals of the healthcare

institution.
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To maximize the protective effects of accreditation, stakeholders must treat it as an evolving
process rather than a one-time certification. Embedding accreditation principles into
organizational culture, offering ongoing staff development, and continuously monitoring

occupational safety indicators can enhance long-term outcomes.

In conclusion, while accreditation is not a standalone solution to occupational hazards in
healthcare, it serves as a valuable catalyst for institutional change. Policymakers and health
system leaders should leverage accreditation as part of a comprehensive strategy to ensure that

the people who care for patients can do so in safe and supportive environments.

Future research should further examine the long-term effects of accreditation on medical
personnel safety, particularly in under-resourced settings, and explore mechanisms through

which accreditation fosters systemic improvements in occupational health.
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Appendix A.
o PRISMA Flow Diagram

_E Records removed before screening:
5 Records identified from: Duplicate records removed (n =
= _ ) > 15)
=2 Databases (n = 300) Records marked as ineligible by
3 automation tools (n = 226)
Records screened Records excluded**
(n=59) ’ (n=39)
£
c
$
]
Studies mcluded mn review
(n=20)
Stage Records
Identified 300
Duplicates removed 15
Remaining 285
Preliminary exclusions 226
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Stage Records
Title/abstract screened 59
Excluded after title/abstract screening| 20
Full text assessed 39
Full text excluded 19
Included 20

Appendix B. Summary of Included Studies (n = 20)

Study
ID

Author
(Year)
Country

Setting

Accreditation

Type

Keywords

Conclusion/Result

S1

Vuohijoki, A et al. (2025)
PAKISTAN

JCI-
accredited

hospitals

JCI

Hospitals ,
Accreditation,

job satisfaction

The impacts of
accreditation are
significant in
underdeveloped
than in developed
nations where the
legal requirements

are high

S2

Rima R Habib et al. (2016)
Lebanon

68 private
Lebanese

hospitals

National

accreditation

Hospitals,
Accreditation,
Occupational health

and safety, Lebanon

Strategies to
fortify OHS
performance
include tying
service
reimbursement to
OHS compliance
and linking OHS
standards with
national labor

legislation.
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S3

Mohammed Hussein et al. (2021)

systematica
lly searched

electronic

Various

databases

Various

Accreditation,
Hospitals, Quality of
health care, Health

services

Positive effect of
hospital
accreditation on
safety culture,
process-related
performance
measures,
efficiency, and the
patient length of
stay

S4

Bahcecik, N. & Ozturk, H. (2009)

university

hospital,

Turkey

private

hospital

JCI

nursing, health and

safety, hospital

The precautions
and applications
regarding
occupational
health and safety
in the private
hospital accredited
with JCI were
better than the
university

hospital.

S5

Manzo, B. F. et al. (2012)

mid-sized
private

hospital

Belo Horizonte, Brazil

National

Accreditation

Organization
(NAO)

Hospitals;
Accreditation; Health
personnel; Quality of
health care; Nursing;

team

Hospital
Accreditation
program appears
as a possibility to
promote changes
in the current
scenario eroded by
the technicist mod

el of care
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Mayangkara, R. H., . et al. (201)

Sultan
Agung
Hospital

Semarang, Indonesia

Regulations

occupational health
and safety, Sultan
Agung Islamic
Hospital, work

accidents

Regulations are
still drawn up
sectorally by
various agencies
that regulate
occupational
health and safety
in hospital so that
efforts to
minimize the
number of work
accidents are quite
difficult.

S7

Yodaiken, R. E., & Zeitz, P. S. (1993).

Hospitals,

group
practices,

USA

and private

physicians

AAAHC

Accreditation,
Occupational

healthcare

The Occupational
Safety and Health
Administration,
industry, labor,
insurance carriers,
and professional
organizations
collectively must
develop strategies
to promote
accreditation and
ensure that
workers receive
the maximum
standard of
occupational

health care.

S8

Alshamsi, A. L.,

Santos, A., &
Thomson, L. (2022)

two public

hospitals

United Arab Emirates

Various

accreditations

healthcare
professionals, hospital

accreditation.

The accreditation
demands construct
was positively
related to personal
burnout after

accreditation
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Appendix C. Table. Risk-of-Bias Assessment of Included Studies

Study . . . . Overall
Author (Year) Study Design JBI Tool Applied ||Main Sources of Bias ) .
ID Risk of Bias
L . Self-reported outcomes;
Vuohijoki et al. i JBI Analytical o )
S1 Cross-sectional : limited confounding Moderate
(2025) Cross-Sectional
control
Habib et al. . JBI Analytical . .
S2 Cross-sectional . Potential response bias |Low
(2016) Cross-Sectional
Hussein et al. i i JBI Systematic  ||Heterogeneity among
S3 Systematic review ] L ] Low
(2021) Review Checklist ||included studies
Bahcecik & Comparative JBI Quasi- Single-center design;
S4 . ] ] ] Moderate
Ozturk (2009) observational Experimental selection bias
Manzo et al. o JBI Analytical Small sample; limited
S5 Descriptive study ] o Moderate
(2012) Cross-Sectional ||external validity
. Insufficient
o JBI Analytical i .
S6 Mayangkara et al. || Descriptive study . methodological High
Cross-Sectional ||, .
information
S7 Yodaiken & Zeitz || Descriptive/policy |[JBI Text and Lack of empirical Hich
i
(1993) study Opinion outcome assessment &
Alshamsi et al. . JBI Analytical Self-reported burnout
S8 Cross-sectional . Moderate
(2022) Cross-Sectional  ||[measures
Alshamsi et al. ) JBI Analytical Cross-sectional design;
S9 Cross-sectional . . Moderate
(2020) Cross-Sectional |[recall bias
) JBI Cohort ) .
S10  |[Bogh et al. (2018) ||Observational study ) Residual confounding |[Low
Checklist
El-Moniem et al. . JBI Analytical )
S11 Cross-sectional . Single-center study Moderate
(2025) Cross-Sectional
Mosadeghrad & ) JBI Cohort ) ) )
S12 ) Observational study . Potential selection bias |[Low
Ghazanfari (2021) Checklist
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) JBI Analytical .
S13  ||Mun et al. (2018) ||Cross-sectional . Self-reported job stress |Moderate
Cross-Sectional
Joseph et al. JBI Analytical )
S14 Survey study . Response bias Moderate
(2021) Cross-Sectional
Heterogeneity in
Ehlers et al. . JBI Cohort e
S15 Observational study . accreditation Low
(2017) Checklist . .
implementation
. Self-reported
Kakemam et al. . JBI Analytical )
S16 Cross-sectional ] perceptions; Moderate
(2020) Cross-Sectional .
confounding
. Occupational stress
Nam & Heo ) JBI Analytical
S17 Cross-sectional . measured by Moderate
(2022) Cross-Sectional ] )
questionnaire
Alshamsi et al. . JBI Analytical Psychosocial outcomes
S18 Cross-sectional ] Moderate
(2020) Cross-Sectional ||self-reported
Pandit & Rao JBI Analytical Small sample; reporting
S19 Survey study . . Moderate
(2018) Cross-Sectional |[|bias
o JBI Qualitative o .
S20 |Hoetal. (2014) ||Qualitative study . Limited transferability |[Low
Checklist

Abbreviations: JBI = Joanna Briggs Institute.
Overall assessment:
e Low risk of bias: 6 studies (30%)
e Moderate risk of bias: 11 studies (55%)
o High risk of bias: 3 studies (15%)
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dbmgmomn  mOmysbobsgos s 93M™30L IOHMIOL  MLOROMbMIdIOLs s KI6IGMMYEMdOL
L55296B™,  BLOJM-LMEosEIME  GOLZIOL  gobobowogah  GmamOE  3GMMmBLowwo
MBoRMMbMadoL LobEgdol gobmymager bsfol s bsBL Mbgsdgb dsmo 309396300
oOmM30L 59930090 MdsL [1-3].

Lodommzgermdo  dM@AoL  MLsgmmbmgdols  LolEGgdol  gobzomsmgdols  dorbgsgzs,
RLOJM-LEEosWMOO  GolZgdol TgxsLgdols s FosOM30L  FoTsMMMWYds XIO 3093
L5F0MHMIGOL  25d0gMYOSL.  LEgOMITMOOLM  JodMEEOWgds  5B396gdL, OHMI  FLodm-
bemEosMo  GMoL3gdoL  9B9dGHMIO0  Fommzs  dmombmgl 9Ms  dbmermE  9MLYdMEO
36MMdEgdgdol  godmzmgbsl, 56599  MmOPeboBsgomw  ©mbgby 3093960 Iro
999o60Bagdol  obgegzsl. 98  FodsMMEgdom  25dm0ygbgds  obgmo  doymdgdo,
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3603369 mdsL Lodg0E0bm sfgligdmergdgddo [7].
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Georgian Scientists/do®m3ggwo dgi3bogegdo ¢. 8 N 3, 2026 | 141



LogMMOTMMOLM 330093980 1939 BoOMYdL, MMI  LETgOoiEEbm  3gMOLMbBswOl
MBOBODBMYds, 0bFMHIVBEHONIBHOOL  BEYMIEMBds s 35309DGHOL  2odmy s6IOMYEgds
960569 Bg MH0gOHPNIM 3000 3OM39L9305. TgbsdsFoLO®, BLOJM-LM0sEO
6HoB3qd0L JoOM3s MBS 0yml 0bEHIYMH0MOMEO MOYIBEOBEFOOL FOHMIOL MBsROMBMYdOUL,
bs6Hobbol dom30Ls s 3530950l MLsBOMbMgdOL LoliEgdgdmsb. s0bodbrymo doymads
099L5050905 ‘) 9BO330L  MIOHML  Lsd3Mmbgoly’ 3MBEIBEOL, M®AEOL  Jobgzome3
05658d6OHM0L  MBogOMbMgds  HoMTMoqbl 35309630l  MLsROHDbMgdOL  9HD-gOH”
30605 §obs30MmMBSL.

9o 953mdbgds 3909y doMomsE 3G0bE03gdL:

e 309396300  Boamds - BLOJM-LEEOSWNOO  LIFODHYGOOL  odM3Egbs

36OHMdEgdob 3563005690500 7;
e LoLBHYINOO ToOmM3s - GLOJM-LmEoswGo  Gol3gdol 0bEgymoMgds  dMmdols
MBoROMBMYOOL Bog®om LoliEgdsdo;

o 9mbs3g0gdby  ©oBIBIPRYo  FdWY3gHOWIOIo0 - FgBabgdol  Bggagdol

3990g9gbgds 5MMZ30000 4905(Y39¢0gd900L JoboMqdS;

o m5b653dOMIGWmS  BIODHMWMIS - 3gOLMbsol  dmbsforgmds  Logmmbggdol

3993w 9bols s 4omdxMdgligdol 3Grm3glido;

e (Y3930 3oIx™dILYds - LobEHYIOL 39MHOMPYIO FBRslgds S JobsbEgds.

GH-PRISM 3m@geo 385w390s bwmo  9»Homogmos3s3806090veo  doMomso
303mbgbEH0olLysb:

1. gLodMm-bEEOsYOHO LoROHMHYJOOL 0IbEH0B0ZSE00L LolEgds;

2. gLogM-bMEosYHO MHOLIGOOL F9RslgdoLs s 0bgJlogool Lolidgds;
3. gLOJM-LMEF0SXMEO LsBOMbYgOOL 3oL3MOE0;

4. 5090 oRMMbowgdol Lolgds;

5. 3mbo3gdms 06@ 93606900 dsemzol dgdsbobdo.

2.1. gbogdm-bmEoseMEo Lsgmmbggdol 0I6E0R03530L LolEgds

30639 93s3bg Mbs dmbal LsdgoEobm sfaligdgdsdo sMLYdIMWO GLoJm-
b E30SWHO LoRMMbYgdol godmzwgbs. 50bodbwmo 3MmiEglo Mbos gobbmMogwogl
QO3 MMRB0DsE0 MbybY, S1939 (393990 Loddom 3MBoEOgdOL JobgE30m.

1599030bM LgdBHMOI0 J0MO0MHO BLOJM-LMF0SEMHO BoROMHYJd0.:

o 35050 b5FMToM IBHIFOMMZS S POMOL WIBOGFOG0;

e  bobaMdo30 s (33O LFMTom QMIRBOIO;

*  99mE0MO IBZ0MM3 353096 JOM6 MMNO0IOHOMOOLL;

e 36mx39b0o 3sLbolidygdMdom dsdm{)3g9wo dmdozo LEGHMILO;

e 39MLMbIEIOL 56I515385MOLO MOMEOYbMDS;

o 153N 5Y0WDBHY 5 MBOL 56 5aMgLOE0 J3930L Logdmby;

e bgddr3569wmdoL AbsMHSFIMOL b53egdMdY;

* 2160 3103Mb03s300L 3OHMdEYIYdO.
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50b0dbmeo  BodBHmEmgool  aodmgzmgbs  Mbs  gobbmeiogmgl  3gMomwo
39935L90900L, 15653OMIGerMs S6MBOTMMO A5TMI0Mb3900L, 06EHIMZ0)9d0LS s Bodwydom
36OHmEqLoL  5b5eoBol  Logwmdzgebg. dbgoglo doymds FggLodsdgds  LogMmsdmMobm
365430396, ®Mol Jobgz0m53 BLOJM-LME05WOHO BogMmMbggdol 0IbEH0B0ZSE0s
omob  godmdobstry  M0olZgdoL  TgBsLYds MBS  0yml  MmEORBODsgool  FOM™IoL
MBoROMMDMYOOL BoMm30L LOLEHYIOL Bofforo s G (o3G0 JOCOKJMSO MBOLJOYd..

LogMMITMOHOLM 36odBH03s 9839690, OMI LogMMbygdol SEMIMEO 0©IbEHOR0ISE0S
3600369wm3bs  9830M0L  3OMFBILOMWO  2oINEOL, BsdgoEobm F93wMIgdoLy o
05658960 MIGEm5 B3 OEHMZGOOL SEBSMMISL.

2.2. gbogdm-bmEosgm®mo Hol3gdol dgusligdols s 0bgduol oblisbrgmols Lolidgds

dmEgol  9m0-9mH  doMO0MI©  0bmz530mEm  3mA3Mbgb@L  HomBmoagbl  BLodm-
bmEos)OHo Molggdol 0bgdbo. s0bodbmwo 0bogduo Ho@mBdmoagbl T9z35L930L 9B
9563969090, HMIgEoa Bodmogdsly 0derg3zs LdgOE0bMm OFglYdIgdST 2oblsbrgMMUL
RLOJM-LemEosmMo  Molggdol  Lsghmm  ©Mmby ©s  FMEbEObML  3Hom®modyEwo
80850093900l 0©96&0x8030M90s. 0bggdLol d9L5x35L9d9o do6M0MOQO
36039003900 FgB¢obogros sbogndo 1.

gbMogro 1.
gLogm-bmEosm®mo Hol3gdol 0bogduol 3ma3mbybEgdo

39335L900L 300EgMH0A0 39935L9d0L Jobso®lo

L53)dom OGHZOMOMNIS Lodw)doml IMEwEMds, 06@EIbLOZMdS, OMOL
©IBOBOOO

9903060 dmmbmgbgdo 90030995 GO 35309DGJOM6
MOH00YOHNMBS, GIME0MO0 FOMIS

b53domBY 3MbGHO™O 0565930l TglodEgdeMmds oygRdml
5 35MNML 15390500 Lsdwgdom

b93dd03569wmdol dbstrsFgero b9wddm3zs69wmdol 3mdmbozs3os,
139939380600 s b F M

37160 M0 MOPNO0IOHNMOGOO 056593093l Mol 056539OMIMdS,
bmE05IOHO TBMOFIMS O
30bxgwod@gdol doseromngs

153l S 30605 (3bM3MYOSL FmGOL 1599350 b550GIOL Foggbs 306

0osblio 3369055 O I39HYdDY

L53dom 5P DY oI MBOLS O 396050960, 30H03MOO 36 GLodmermyom®o

32M9gLbool MHobo o5 MdoL d90mbz93900
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4m39mo  300Ggmodo  3obgds  BEGHIBIMEHODIOMo  3JomMbzsMOL  Logmdzgaby.
d00qdo 89093900l 965¢r0Bol G99  FobolsDBPZMds MMYIb0BIE30sd0  FLoJm-
bmEosOHo  Moliggdol Loghmm ©mbgy, o3 bgerdd3zsbgEmdsls Lodsgdsls sderggal
2965bMmOE09gwMl  3MmE0@ 039, 3oBLIBAZIOML  3HOMMOEIGHMWO  F0TIOMIEGIJOO S
53939l Fgbodsdobo 369396300 mboldogdgdo [8, 9]. swbodbmro Fgxzsligdol
3900MEMEMY0d  ©FT5390w0s  §0bs3©gdsg LEOGHO0L BsMAWgddo ©s Fgodergds
5Q33E0MgL bLbgoslbgs GHodol LsdgoEobm sfglgdmewgdol 1393058030l glsdsdobo.

090 5960005693l BbgsLb3s F9z35L900L 0bLEMMAGHEH00 oWgdXIe dMbo(39990L GO0
dsmmzom  95B396999do.  0bgdbols  godmygbgds  bgwl  Mfymdl  MoLzgdol
360MmO0GIAH0DOE0L @S ObOLYOOL 9BIIBH0D  gobsfogdsl. Fga3aligdol Fggyo©
d9L5d 53905 MHOLIOL MbOL 3eslloBoEOMYdY:

®  BSWO MHOlZ0;

e Lsdmoemm MHobgo;

e 35050 MHOL30;

* 3003030 Mol3o.

2.3. glbogm-bmE05¢rM0o LsgMmmbggdol 3sb3mMEGHO

Logo®nggemls bsdgoEobm LgdEH™OOoL xLodm-bemEoswyedo 6ol3qdoL
0639300090 wo  FoMmM30L  ImEgol  geo-9hom  860d3bgermzsb  3m83mbgbdl
0960mo90L  BLOJM-bLmEosW MO BoRMMHYJdOL 3sL3MOE0, MMIgwos Hosedmoqbl
3M63609@Mo LsdgoE0bm sfigligdIegdol b Ladwdsm gHMIMEEOl GLoJm-bmE0sE MO
9 Mdsm9mdoL LobEYINE 50[geSL.

LogMMOTMOOLM 305035  JOMOMOIPI  MO0YBEGH0MGOME0s 06030 MIEMMO
30mbgomgdoms s 99xnsLgdol  0bLEGHMMT96E 0  MHOLIGIOL  AOTM3EgbsDY, T3S
Logo®mzgerml LadgoEobm Lgd@mmolmgol 360d3bgemgzsb0s oligmo 8gdsbobdol 8gJdbs,
OHMIgoE J0gdme dmbs3999dL 295094356l MEMRB0DsEG0Ie JoMmz00 Fm™mIs@do [10].
RLOJM-BMEFSW OO LEFODHYGOOL 35L3MMEHO FMO(353L 99 JOOHO0MSE OBRMEODsE30SL:

e ©5)9L9dMgdsdo 0IbEGH0R0E0MJIMWO BLOJM-LME0SXMOO LogMmbggdo;

*  00MJ0 bFMTom 31HBOEOOL 56 gobymaowgdols Bobgzom Fgz3sLgdmEo GHolgolb

©MbY;

* 250319600 JOMOMIO 3MIMBYIMEMO 80OV )d9d0;

o 36533OMIGMS IEHZ0MHM30L F5b39690¢9gd0;

e 36MHMmEBILOIEO 25Ol GoLZoL Tgxsligds [11];

*  256bmO®E09WwadMEo 36093963090 Mbolidogdgdo;

*  25609MmMH 90000 J9x35L930L F9gaq00.

3590005, 399V IOI0 IHTMYOOL, 06EIBLOMMO MYMs300Ls S MbZMEMYomEO
800560793900l 39MOLMbsEL Jgloderms 3Jmbogl goblibgszqdmwo gLodm-bmEosw Mo
GHol3oL  3OMBOWO, 3000609 5©I0bOLEHMI30ME  39OLMBoWL.  Tglsdsdolo, gOHMosbo

Georgian Scientists/do®m3ggao dgi3bogegdo ¢. 8 N 3, 2026 | 144



90aMdol 6533w 9ME0Egdg0s Mol3gdol BoMmm3s 3MB3MgGHMEo LsdMdom 2ocm9dml
0530U9099MH90900L AsM35¢olobgdom.

RLOJM-bMEosWMOO  LOFOMbYJOOL  35U3MOEHO  L5FMsEgdsl  Fob3gdl  Lsdgoobm
50990 ool  bgdd®3sbgemdsly @ FMMAoL  MLIROEDBMGdOL  13gE0SEOLEHIOL
d00QMb 3Bz 8mbsggdgdhy sBYdbIdNwo BdYZIHOWIOIO0 @ ©dIRIME
30BbMmdMm030 369396300 ©Mboldogdgdo. goblbgsggdom  BHMOIOEOIo  Fgz3slgdoL
0bLEGHOMAGDGHYO0LYSD, MMIWIdoE gOMOXINS© FgisligdsDgs MmM09bEH0MIOMEOo, FBLoJm-
bmEosOHo  LOFOMbYGOOL  35U3MOEH0  MBOHWE39YMRL  0bBMOTs300lL  LobBYIo@e
3obobe0gdslls o LBbgoalbgs  49bymu0wqdol 999900l  9emBsbgmmsb  Fgstmgdol
9953 gIMDSL.

2.4. 5c0HgME0 358MHMLOEgdoL Lolidgds

Aol 300093 9o 3603369wm3560 3mB3MmbgbE0s BLodm-LmEoswwmmo MHolzgdol
5QMJMo  259m3wgbol LobiEgds. GO0 doEmdgdo bdoMs 9x3v9dbgds 9339
39630056090 3OMOWYIYODY Mgog0Mg0sL, BoQdE0MO©, M9bsFIOMIolL bobyMdwrog
5OYmabols,  3OMABILOMIO  FOOVOL  453M3wgbsls 96 LsBMToml  aG™M3900L
390§939H0wgdsL. 033 983IOVO0 3093960 LobRyds Ybws YOOYEIgLYMBLIL
RLOJM-LMEOsW YOO LsFOMbYJOOL SOOI 0IBEHOTROFMGILS S Fo0YIL 458MIEObIMY
GHol3doL  459m3wgbsls 39658y, ULobsd olbobo 608369 M396  gogwgbsls  dmobgbgb
056589600l X 96IO0GEMOIBS O MEOIRIBODSE300L BMb30MmboMYGdSDY.

5QMJ0 4553 gdOL LolEgds 9539dbgds G909y 060 35EHMMYOL:

*  56539OMIJ S 5350TYMABMBOL godm sOYMxbols BMH.;

*  39Mbmbsgrol bdo®o 33ws;

e 1y3MIom sGH30MHM30L 360T3bgEM3z560 BEMI.;

o 3b653dOMIG M 930594MB0gdol 25639mMHgd0mo Logbowgdo;

e 3mb6x3e0dEHg00L 96 LoB03MGOOL MOMIBMBdOL ToE)gds;

*  360mx39L0IPO F9IVWOL FgRsligdol TggRgOOL gorsMgLgds.

5060360 3mbozgdgool 396MH0MmEIo 565¢r0B0o 18NS gdsll 0derg3s M3 0bgls
363 gdMH0 808sMHMgd9d0 s J9BBMM309Ww gL 369396300 Mbolidogdgdo.

2.5. 3mbs3gdms 0bEgaMotmgdmero dsmmgol dgdsbobdo

Domdmagboe dmgedo  Imbs3gdoms dsdmgzgs  Asboborgds MMM ITbTsMg
3033mb96@G0, GMIgwos MBOHYB3gwYmRlL Jgnslgdol F9gagdol gMmosh  Loldgdsdo
0539mycsL. dm390wo 394560Bdo gmeEolbdmdl:

¢ gLoJM-bME0sXMMO LogMmMbggdol F9nsligdgdol gegd@EMmbme seMoibgsl;

e 39M0MmEo J9x3sL90900L 896000 sbsEroBU;

*  MoL3oLb EMbOL (3300 qd9gd0L IMboEMMObyl;

* 39396300 WMmbolidogdgdol 999900l d9z35L9dsL.
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9600369035605  500603bML, MHMI  FoxnzOMwo  0blEGM®IgbEHId0  LogBMITMOHOLM
36593035003 3o9m0ygbgds, 0mdizs ImEgdwwo Imgeol ms30L9dvMmqds dEYMISMYMOL
35 9350 3H9dbmemyool godmygbgdsdo, 56589 dobo 0bGHYAM0Mgds3o Lodsmzgwmls
1599030bM YOI gd9dOL IOMAOL YMLsBOMbMYdOL oGN30l LobEGoLmsb.

dmbsigdms  0bGHgaM0Mgdwo  JsMmzoL  39doboBdo  MBOHMb3gwymal  bgsslbgs
0996m©sb  domadmo  0bxgm®mdsgool  9hmosb  9BboroBl, o3 byerddmzsbgemdsl

bodmoegdsls 933l OMMEES®  odMog3obml  Bgbgb30gdo,  Fgoxzsliml
296bmO309gdMwo 309396300 ©Mboldogdgdol  9x3gdBH0sbMdS s oYM
990pmdo  20Fx™dgLGdoL MMmboldogdgdo. mbs3gdgddg ©onwMAbgdMwo FsMmM30L gu
doaMds  mobsdgodmgzg FM™IoL  MLOBMMBMYdOL  LoliEgdgdol gHm-gMo oMM
3606303500 doobbggs [12].

3. 9cmgmol sbgMagol g¢s3gdo

Logo®nggemls LodgoEobm LgdBHmOdo xbodm-bemEoswweo “ol3q00L
0639300609090 oGN30l dmEgeol 9539JGIM0 gobbm®mEogamgds boFoMmgdl 9dsdmdmo3
80aMadsL. dmEgol sbgMy3s Mbs FIbbMMEF0gEEIL 56O BMAMOE 9ODRIMSIOO
©mbolidogds, 565990 OHMYMO3 MfHY39@0 doMM30L 3GMm3gLo, GMIgwoi 0bEgeMoMmEgds
50990900l IOHMIOL MBsROMHMYOOL Logeom LoliEgdsdo [13-16].

3.1. 8mbsdBoYdgmo gBHs30

306390 93930 8moEogl  MmEMRBoBsgoMmo  gocgdmlb  Fgxsligdsl s  Imgwol
©56963306m30L b FoOHM 30HMBYOOL Fqgdbsl. 53 gBo3bY smEOWgdIWOos:

e 35Lvbolidyxd9o 30609d0L goblsbwzm.;

e JOMIoL MLIFOOBMGdIOL  B3gE0soLEHOL, 5©3056)MH0  MHglEOLYOdOL  FsGNZ0L

LoALObMOLY S bgeddM3969wMdOL MsbsTIOMIMBdOL M HEMMBZgEymes;

e 5MLYIMYO IOHMIOL MBIROMHMYOOL LoLEHIIOL sb5EPODO;

e gLOJM-bME0SWMMHO MOL3GOOL F>MIM30L 3MEoE 030l G9849d53905.

50b0dbme 9¢393%g 8608369035605 MmMHR60DsE0Mo 3 EHMOHOL T93oL9Gds, oYO
RLOJM-bmEoswy®o  MHoL3gdol  FoMM30L  9BIJGHOBMds  FB0I3zbgwmgbs ML
©53m3009dMwo  035Hg, ®50©Ibs ©@os o  TbomITFYM0s  LodMTom  gocdm
0565330™IgdolmM300L.

3.2. glodm-Lmzosemeo MGolzgdol dgxusligdol g@Eo3o

99m69 9B93Bg bmM309wgds b¥dgOEbM  IHILYdMEgdsdo  sMBYOMEO BLOJM-
bLME0SMOH0 BogBHMMgdol T9gz3oL9ds. Fgx3oU900L 3OM3gLdo JgbodegdgeEros odmygbgdwmem
0969L LogOH POl Jgz35U900L 0BLEHMT96EJdOG.

39935L905 M6 AoBbMME09EIL 565 FbMEME FNE0sbs© HILYdIMgdol EmbyHy,
55090 Lbgoslbgs LsdMdom  d0dsmegdols Jobgz0m, MoYD MoLIJdOL Mby
9600936903650 goblb39309ds gobymz0gdqd0l F0bgOI30m. F5QOM0M, J9IIWVIIJWO
©oH3sMgdol,  0bBHYBLoMGO  MgMs300Ly @S JoOGOHROMWo  F0ToMMEYdIOOL
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05658960 gd0 Igboderms 9939909050 90Mm©bg6 MBOM oo gdmEom® s BsdMdom
©OAZ0OM3L, 30006 50ToboLBHME30ME0 3gMHLmbsoero.

3.3. glogdm-LimE05EMOO LEgMmbygdol 3sldmMEol dgddbols gEsdo

39935900l d99gagd0L  Logrydzgebg 0ddbgds sfgLYdMEgdol BLoJm-bemE0sE MO
Log3MDHYgOOL 35L3MOEH0. 35U3MOEGT0 S0LObYd.:

e 250319600 JoMH0MI©O BLOJM-LMF0sW OO LEROPHYYdO;

e 39935L90wo Golizol mby;

e 35050 MHoL3ZoL IJmbg LMo 3BO(30900;

e 5MLYdIMWO 3609396300 PMBoLdogdgdo;

* 5353 9d0m ZoLsGoMdgo Mbolidogdgdo.

50bodbmeo  89doboBdo  NBOHMb3gwymxzl  MOLggdol  JoMm3zoL  3GMmiEgLob

LoLEBHYIoGHOBOEosL s Bgwl  MHYMdL  osHY39GOWgdgdol  BoMgdsl  3mbE3MgEHMw
9mbs39993D9 oymbmdom.

3.4. 3093963010 MbolidogdgdoL gsbbmMEogEgdols gEs3o

59 9393y bmMmE09m©gds  2odmzmgbowo  MHol3gdol F9dzomgdol  Mmbolidogdgdo,
6HIgd03 990degds 3mo(3539L:

e 1535 IBHZ0MMZ0L M3EH0F0DBOGFOS;

e Lsdmdom 36Ms93030L 49mdx MdgLgdL;

e 39MLMbIEOL M3MmEIbMdOLY s BBI30gdOL QoIbY3LL;

*  bgdde3s6gwmms 3HM9b0bygdl 0sbsddMMIgEms FbstrsFgMHol J0TsMmNEgdom;

e 3mb6x3e0gd@ 900l Bsmm30L 39ds60Bagd0L gob3z0m50gdsL;

¢ gLoJMEMAO0MOO FBsMIELFIMHOL 3OMYMTJdOL BYMAZ5L;

e 36MHMmB9LOYIEO 25OVl 3609396300l MbolidogdgdL.

3.5 .8mboGmMobyols s MPY39@0 gomoxmdgligdol g@s3o

9mgol  LEdMEWMM  9gBHO30  gMeErolbdmdl  doMgdvIeo  T99A9d0L  39MHOMEO I
99535b905b. dMboEHMMOBAOL BoMwgddo Mbos dgg3sligl:

e gLoJM-bmE0sXMMHO MHOLZYdOL 0bEgJLol 33w 0EgdY;

o 35b653dMMIYmd 3359MmB0gdoL 0bsT03s;

e 360HMmx89LOYIO oMol dsB3969dgd0;

e 256bm®E09w 0o Mbolidogdgdol 9539dEH0sbMdY;

e b0 LEFOMbYGOOLS S BOLZYIOOL Fo®IMTMd.

3.6. 9mqgeol dmbsgrmobyero 990093900 s M30MSEHIMdYdO

Logo®mzgerml bsdgEoEobm Lgd@m®mdo ImEgEol sbxMY3s byl TgmHymdl BLodm-
bLMEo0SEMHO MHOLZJOIOL FoOM30L LoLEHYIOL A56305MYOIL s F9Jabol MFOM MBsRGMbM
L5 Fom oMgdmb.

1. 36:m739L0WO ROl G99306MHgds
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2. 56599639005 39000 PIMOOL odx Mmdglgds
3. 1LYIYEOEOBM FMALObYMGIOL bo®OLbOL Q5T x MBYGdS
4. 36030l MLsROHOBMGdOL LobEGIol 25630500

5. 3969% 89630 2950943930 9gd9d0L gorgdx mdglgds

4. 313365

99uOHMEgdME0 33093900l Logwydzgambg  Fglodrgdgwros ogolggbom,  GMI
L5GOPIIMOOLM A5TM(30W9doL dobgwgzgoom 893353900 LodsMmzgerml bydgoEobm

19dBH™OOL BLOJM-bmEosIMHO MHOL3JdIOL 0bEJM0MGOIMWo FosMrMN30L IMIWO LOHWSE
399L5059905 LoJoOMZgE ML LYTgOEEbM bgdEBMMol B39305303M LsFoMmgdgdl. 39Mdm,
35030l ImYwol  doMOoMOEO  0bm3gs30Mo  9wgdgbGHgdo:  BLOJM-LMEOSW IO
Log3MMbYgdol  3sL3MmOGO,  GLodm-bemEoswmdo  Golggdol  o0bogdlo,  SEMYMOo
298OMbOgdol  LobEgds s  dmbs3gdgdby IR MAbgdmwo  Fsmm3zol  IgdsboBdo
MBOHWB39gmRL  BLOJM-bmEosHo  MHOLZYOdoL LolLEIIME Fgg3oligdols s BsOMIN,
(o300l SOOI  0IHGHOTROEMGI, 30939630 WMbolidogdgdol  JobbmdMO3
©593935L,  OgbELYdoL  9x39dBH0b  2obsfogdsl,  dgbgxdgbGHol  Bmbs3999d%y
5539996900 490050Y393H0gd900L FoEgdsl s FOMAOL MLsBOMbMgdoL LobEgdol
0939¢ 29X MOGLYISL. 506060 D A98MIPObsMY, FoMM30L IMYo  3sLIHMOL
Logomggeml  bsdgoEobm  Lgd@mmol  B39gE30x03MM  LsFoMmgdqdl, 93060908 b6
9690@®5egdL Lodgo0bm 39MHLMBsEOL oo LsdMTom s JIMEOME OGZOMOMISL,
3Gx89LOMEI0 25OVOL MHOLZL, (339030 FodMboGMIE S PobobaMmAw039dw Lbodwgdsm
69s00L.

5J9096  498mB0bsMg,  obsdgdemg  BodMMAOL  BoMaegddo  ©sdwYdsgz9dw0
06393000900 dmEgwol  36Mod@olzsdo  go8myggbgds byl  Jgfigmdl  Lsdgogobm
59190909030 YLOBOPHMYOOL 3MEEHNIOHOL 4563005601905, 3OIMTBILOMEIO JOOVOL
3993060905L, 39b53dMMIJW™S  3GPOEOIMOOL  gomdxMdgLgdsLs @S LBIdMWMME -
159903E0bMm  FMALIBMEOGOOL  boGmOLlbOL  5FoEgdsl. 0go Mbs Rl Omyme3
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Integrated Psychosocial Risk Management Model for the Georgian Healthcare Sector

Natalia Bulia!

1Georgian Technical University, Georgia
Abstract

This article presents an integrated psychosocial risk management model for the Georgian
healthcare sector, developed on the basis of international standards and adapted to the specific
needs and characteristics of Georgia’s healthcare system. The research findings indicate that: (1)
effective psychosocial risk management requires consideration of local realities, including natural
conditions, economic capacities, and cultural factors; and (2) international experience provides
best practices that can be successfully integrated into the national healthcare system. The
proposed model integrates mechanisms for psychosocial hazard identification, psychosocial risk
assessment, prioritization, prevention, and continuous improvement. The framework introduces
several key components, including the Psychosocial Hazard Passport (PHP), the Psychosocial
Risk Index (PRI), and an Early Warning System (EWS) for the timely identification and
management of emerging psychosocial risks. The proposed model aims to strengthen psychosocial
risk management practices in Georgian healthcare institutions, reduce occupational burnout,
promote the protection of employees’ mental health, and foster a proactive occupational safety

culture.

Keywords: psychosocial risks and their assessment, occupational safety, healthcare sector,

integrated management model, occupational burnout.

Georgian Scientists/do®m3ggao dgi3bogemgdo ¢. 8 N 3, 2026 | 150



Georgian Scientists B Wil

Jotmgzgeo 3936096930

00
O
00

Vol. 8 Issue 3, 2026

https://doi.org/10.52340/gs.2026.08.03.12 e A

Steroid-Induced Diabetic Ketoacidosis Following High-Dose Intravenous
Methylprednisolone Pulse Therapy in a Patient with Dermatomyositis: A Case
Report

Julieta Leladze?, Anzor Gogiberidze?! 2, Nino Chkhikvadze?, Sopio Babutsidze?, Marina
Pailodze!, Manana Arabuli-Chlikadze?!, Sopiko Kandelaki!, Ana Betchvaia2, Ana Babutsidze?,

Ketevan Jangveladze?!

Department of Human Normal Anatomy, Tbilisi State Medical University, Tbilisi, Georgia;
2Department of Internal Medicine, GlobalMedi University Clinic, Tbilisi, Georgia

Abstract

Background: Diabetic ketoacidosis (DKA) is a life-threatening acute metabolic complication of
diabetes mellitus characterized by hyperglycemia, metabolic acidosis, and ketosis. Although
glucocorticoid therapy is a well-recognized cause of steroid-induced hyperglycemia, the
development of DKA in patients without previously diagnosed diabetes is uncommon. High-dose
intravenous methylprednisolone pulse therapy may significantly increase insulin resistance and
precipitate severe metabolic decompensation, particularly in patients with underlying

inflammatory disorders.

Case Presentation: We report the case of a 62-year-old patient with active dermatomyositis who
developed severe diabetic ketoacidosis shortly after receiving high-dose intravenous
methylprednisolone pulse therapy. Before hospitalization, the patient had no history of diabetes
mellitus, and self-monitored blood glucose levels had remained within the normal range.
Following pulse therapy, the patient presented with profound hyperglycemia (545 mg/dL),
positive ketonuria, metabolic acidosis (pH 7.20, bicarbonate 14.8 mmol/L), and an elevated anion
gap, fulfilling the diagnostic criteria for DKA. Intensive management, including aggressive
intravenous fluid resuscitation, continuous intravenous insulin infusion, electrolyte replacement,
and close metabolic monitoring, resulted in gradual correction of hyperglycemia and metabolic
acidosis. Despite metabolic stabilization, the patient experienced progressive muscle weakness,

dysphagia, and respiratory deterioration related to active dermatomyositis.
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Conclusion: This case highlights high-dose glucocorticoid pulse therapy as a potential
precipitating factor for diabetic ketoacidosis, even in individuals without previously diagnosed
diabetes mellitus. Clinicians should closely monitor blood glucose levels before, during, and after
corticosteroid pulse therapy, particularly in patients with autoimmune inflammatory diseases
receiving prolonged glucocorticoid treatment. Early recognition and prompt management of

steroid-induced DKA are essential to reduce morbidity and improve clinical outcomes.

Keywords: diabetic ketoacidosis; steroid-induced diabetes; methylprednisolone pulse therapy;

dermatomyositis; glucocorticoids; hyperglycemia; case report.

Introduction

Diabetic ketoacidosis (DKA) is an acute, life-threatening metabolic emergency characterized by
hyperglycemia, ketonemia, and high anion gap metabolic acidosis resulting from absolute or relative
insulin deficiency. Although DKA is most frequently associated with type 1 diabetes mellitus, it may also
occur in individuals with type 2 diabetes or, less commonly, in patients without a previous diagnosis of
diabetes when exposed to significant metabolic stress or diabetogenic medications (1,2,3). Prompt
recognition and treatment are essential, as delayed diagnosis may result in severe electrolyte disturbances,

cerebral edema, multiple organ dysfunction, and death (4,5,6).

The incidence of DKA has increased worldwide over the past two decades despite advances in
diabetes care. Recent epidemiological studies estimate an annual incidence of approximately 8-
46 episodes per 1,000 patients with type 1 diabetes, whereas DKA occurs considerably less
frequently in patients with type 2 diabetes. Mortality rates have markedly declined in developed
countries and are generally below 1-5% when evidence-based management protocols are applied;
however, mortality remains substantially higher among older adults and patients with significant
comorbidities (7,8).

Several precipitating factors have been identified, including infections, omission or inadequate
administration of insulin, myocardial infarction, stroke, acute pancreatitis, trauma, surgery, and
medications that impair glucose metabolism. Among pharmacological triggers, systemic
glucocorticoids are well recognized for inducing hyperglycemia through increased hepatic
gluconeogenesis, enhanced peripheral insulin resistance, and impaired pancreatic 3-cell function.
Nevertheless, progression from steroid-induced hyperglycemia to overt diabetic ketoacidosis

remains uncommon, particularly in individuals without previously diagnosed diabetes mellitus.

Dermatomyositis is a rare autoimmune inflammatory myopathy characterized by progressive

proximal muscle weakness, characteristic cutaneous manifestations, and potential involvement
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of the lungs, gastrointestinal tract, and other organs. High-dose intravenous methylprednisolone
pulse therapy remains an important treatment option for severe or rapidly progressive disease
because of its potent anti-inflammatory and immunosuppressive effects. However, pulse-dose
glucocorticoids may precipitate profound metabolic disturbances, including severe

hyperglycemia, especially in susceptible individuals (9).

We present the case of a 62-year-old patient with active dermatomyositis who developed severe
steroid-induced diabetic ketoacidosis shortly after receiving high-dose intravenous
methylprednisolone pulse therapy despite having no previous history of diabetes mellitus. This
case highlights the importance of careful glucose monitoring before, during, and after
glucocorticoid pulse therapy and emphasizes that diabetic ketoacidosis should be considered in
the differential diagnosis of patients presenting with acute metabolic deterioration following

high-dose corticosteroid administration.

Etiology and Pathophysiology

Diabetic ketoacidosis (DKA) develops as a consequence of absolute or relative insulin deficiency
combined with increased secretion of counter-regulatory hormones, including glucagon,
catecholamines, cortisol, and growth hormone. This hormonal imbalance results in impaired
glucose utilization by peripheral tissues, excessive hepatic gluconeogenesis and glycogenolysis,
accelerated lipolysis, and increased hepatic ketogenesis. The accumulation of ketone bodies,
primarily B-hydroxybutyrate and acetoacetate, leads to high anion gap metabolic acidosis, while
persistent hyperglycemia causes osmotic diuresis, dehydration, electrolyte depletion, and

intravascular volume contraction (10,11).

The most common precipitating factors for DKA include infections, inadequate insulin therapy
or treatment discontinuation, newly diagnosed diabetes mellitus, acute myocardial infarction,
stroke, pancreatitis, surgery, trauma, and certain medications. In recent years, several
pharmacological agents, including sodium-glucose cotransporter-2 (SGLT2) inhibitors, atypical
antipsychotics, immune checkpoint inhibitors, and systemic glucocorticoids, have been

increasingly recognized as potential triggers of DKA (12).

Glucocorticoids induce hyperglycemia through multiple mechanisms. They stimulate hepatic
gluconeogenesis, reduce peripheral glucose uptake by skeletal muscle and adipose tissue, suppress
insulin-mediated glucose utilization, and impair pancreatic $-cell function, resulting in increased
insulin resistance and relative insulin deficiency. High-dose corticosteroid therapy, particularly
intravenous methylprednisolone pulse therapy, produces rapid and profound metabolic

alterations that may overwhelm pancreatic compensatory mechanisms, especially in patients
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with predisposing factors such as obesity, prediabetes, advanced age, chronic inflammatory

diseases, or prolonged glucocorticoid exposure (13).

Dermatomyositis itself may further contribute to the development of severe metabolic
disturbances. Active systemic inflammation is associated with increased production of pro-
inflammatory cytokines, including tumor necrosis factor-o (TNF-o), interleukin-1 (IL-1), and
interleukin-6 (IL-6), which promote insulin resistance and impair insulin signaling. The
combined effects of systemic inflammation and high-dose glucocorticoid therapy markedly
increase the risk of severe hyperglycemia and, in susceptible individuals, may precipitate diabetic
ketoacidosis (14,15).

In the present case, the development of DKA was most likely multifactorial. Long-term
glucocorticoid treatment, recent administration of high-dose intravenous methylprednisolone
pulse therapy, active dermatomyositis-associated systemic inflammation, and previously
unrecognized chronic hyperglycemia, as suggested by the elevated glycated hemoglobin (HbAlc
9.9%), probably acted synergistically to precipitate acute metabolic decompensation. This case
illustrates that diabetic ketoacidosis should be considered in any patient who develops severe
hyperglycemia and metabolic acidosis following glucocorticoid pulse therapy, even in the

absence of a previously established diagnosis of diabetes mellitus (16,17,18).

Case Presentation

A 62-year-old patient was admitted to the emergency department with severe generalized
weakness, nausea, repeated vomiting, diffuse abdominal discomfort, polyuria, and polydipsia. On
admission, marked hyperglycemia was detected, which persisted despite initial insulin

administration.

The patient had been diagnosed with dermatomyositis in December 2025 and was under regular
rheumatologic follow-up. The disease was characterized by progressive proximal muscle
weakness, mild cutaneous rash, impaired ambulation, difficulty rising from a seated position, and

dysphagia.

Before hospitalization, the patient's maintenance treatment included hydroxychloroquine 200
mg twice daily, prednisolone 10 mg/day, mycophenolate mofetil twice daily, tacrolimus (oral
capsules and topical ointment), esomeprazole 40 mg/day, and rivaroxaban 10 mg/day. During the
two weeks preceding admission, oral methylprednisolone 16 mg twice daily had been added

because of worsening disease activity.
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The patient had no previous diagnosis of diabetes mellitus. Self-monitoring of blood glucose
during chronic corticosteroid therapy had shown fasting glucose levels ranging from 108 to 115

mg/dL and postprandial glucose levels of approximately 128 mg/dL.

On the day of admission, according to the rheumatologist's recommendation, the patient received
high-dose intravenous methylprednisolone pulse therapy consisting of 1 g methylprednisolone
administered in 250 mL of 0.9% sodium chloride solution. Shortly after completion of the
infusion, the patient developed profound hyperglycemia (36.36 mmol/L), accompanied by
generalized weakness, dizziness, nausea, dry mouth, and marked polyuria, prompting emergency

hospital admission.

The patient reported that mild xerostomia and increased urinary frequency had been present for
approximately one month before admission; however, severe hyperglycemia had never
previously been documented. The medical history was also notable for partial right nephrectomy

performed in 2025 for a renal cyst confirmed by histopathological examination.

On physical examination, the patient appeared acutely ill but remained conscious and
cooperative, with delayed verbal responses. Hemodynamic parameters were stable. Cardiac
auscultation revealed regular rhythm with muffled heart sounds and no audible murmurs.
Pulmonary examination demonstrated bilateral vesicular breath sounds without adventitious
sounds. The tongue and oral mucosa were markedly dry. The abdomen was soft with diffuse
tenderness on palpation but without signs of peritoneal irritation. No costovertebral angle
tenderness was present, and urine output was preserved. Neurological examination demonstrated
no focal deficits or meningeal signs. Musculoskeletal examination revealed no skeletal

deformities.
Electrocardiography showed normal sinus rhythm without evidence of acute ischemic changes.

Initial laboratory investigations demonstrated a white blood cell count of 7.84 x 103/uL with
neutrophil predominance (94.6%), hemoglobin of 116 g/L, platelet count of 124 x 103/uL, serum
glucose of 545 mg/dL, and serum creatinine of 146.6 pmol/L. Urinalysis revealed marked

glucosuria, positive ketonuria, urinary pH of 5.0, and a specific gravity of 1.015.

Arterial blood gas analysis confirmed metabolic acidosis with a pH of 7.20, bicarbonate
concentration of 14.8 mmol/L, partial pressure of carbon dioxide (pCO:) of 38.1 mmHg, an anion
gap of 18.6 mmol/L, and serum potassium of 4.99 mmol/L. Glycated hemoglobin (HbAlc) was
9.9%.

Based on the clinical presentation and laboratory findings, the diagnosis of diabetic ketoacidosis

was established.
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Immediate treatment included aggressive intravenous fluid resuscitation, continuous intravenous
insulin infusion using insulin glulisine (Apidra), electrolyte replacement therapy, oxygen
supplementation, and close monitoring of blood glucose, electrolyte concentrations, and acid-
base status. Because blood glucose levels initially exceeded the upper measurable limit of the
glucometer (HI), 10 units of subcutaneous insulin glulisine were administered without significant
improvement. Continuous intravenous insulin infusion was subsequently initiated (50 units of
insulin glulisine diluted in 50 mL of 0.9% sodium chloride, infused at 4 units/hour), together with

intensive fluid replacement and serial biochemical monitoring.

The patient's metabolic parameters gradually improved during treatment. Arterial pH increased
from 7.20 to 7.39, serum bicarbonate increased from 14.8 to 20.9 mmol/L, and blood glucose
decreased from 545 mg/dL to 227 mg/dL.

Despite successful correction of diabetic ketoacidosis, the patient's overall clinical condition
deteriorated because of progressive dermatomyositis. Marked proximal muscle weakness,
worsening dysphagia, progressive respiratory insufficiency, and increasing oxygen requirements

developed during hospitalization, reflecting progression of the underlying autoimmune disease.

Discussion

Diabetic ketoacidosis (DKA) is a serious acute metabolic complication that usually develops in
patients with type 1 diabetes mellitus but may also occur in individuals with type 2 diabetes or
previously undiagnosed diabetes under conditions of severe physiological stress. The
development of DKA following glucocorticoid therapy is uncommon, and only a limited number
of cases have been described in the literature. This case highlights the potential for high-dose
intravenous methylprednisolone pulse therapy to precipitate severe DKA in a patient with active

dermatomyositis and no previously established diagnosis of diabetes mellitus.

Glucocorticoids are widely used in the treatment of autoimmune and inflammatory diseases
because of their potent anti-inflammatory and immunosuppressive effects. However, they
profoundly affect glucose metabolism by increasing hepatic gluconeogenesis, decreasing
peripheral glucose uptake, promoting insulin resistance, and impairing pancreatic [3-cell function.
These mechanisms result in steroid-induced hyperglycemia, which is frequently observed during
corticosteroid therapy. Nevertheless, progression to diabetic ketoacidosis is rare and generally
occurs in susceptible individuals with impaired (-cell reserve or previously unrecognized

abnormalities of glucose metabolism.
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Several factors likely contributed to the development of DKA in the present patient. First,
prolonged exposure to oral glucocorticoids had already increased insulin resistance. Second,
administration of high-dose intravenous methylprednisolone pulse therapy resulted in an abrupt
increase in circulating glucocorticoid concentrations, further aggravating hyperglycemia. Third,
active dermatomyositis itself represents a state of systemic inflammation characterized by
increased production of pro-inflammatory cytokines, including tumor necrosis factor-a,
interleukin-1, and interleukin-6, all of which are known to interfere with insulin signaling and
promote insulin resistance. The combined effects of these mechanisms likely exceeded the
patient's endogenous insulin secretory capacity, leading to uncontrolled hyperglycemia,

ketogenesis, and metabolic acidosis.

Although the patient had no documented history of diabetes mellitus, the glycated hemoglobin
level of 9.9% suggests that chronic hyperglycemia had been present before hospitalization.
Previous self-monitored glucose values remained near the normal range, indicating that
significant deterioration occurred only after methylprednisolone pulse therapy. It is therefore
likely that glucocorticoid administration precipitated acute metabolic decompensation in a

patient with previously unrecognized diabetes or significant impairment of glucose tolerance.

Current international guidelines recommend prompt recognition and aggressive treatment of
DKA with intravenous isotonic fluids, continuous intravenous insulin infusion, careful potassium
replacement, correction of electrolyte abnormalities, and frequent monitoring of acid-base status
and blood glucose levels. Early initiation of this standardized treatment protocol in our patient
resulted in rapid correction of metabolic acidosis, normalization of serum glucose concentrations,

and closure of the anion gap, demonstrating the effectiveness of evidence-based management.

Despite successful metabolic stabilization, the patient's overall clinical condition deteriorated
because of progressive dermatomyositis, manifested by worsening proximal muscle weakness,
dysphagia, respiratory insufficiency, and increasing oxygen requirements. This observation
emphasizes that successful treatment of DKA does not necessarily improve the underlying
autoimmune disease and that multidisciplinary management involving endocrinologists,

rheumatologists, and intensive care specialists is essential in such complex clinical situations.

The present case has several important clinical implications. Patients receiving high-dose
glucocorticoid pulse therapy, particularly those with autoimmune inflammatory diseases,
advanced age, prolonged corticosteroid exposure, or other risk factors for impaired glucose
metabolism, should undergo careful glucose assessment before treatment and close glycemic
monitoring throughout therapy. Early identification of steroid-induced hyperglycemia may

allow timely intervention and prevent progression to life-threatening diabetic ketoacidosis.
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In conclusion, this case demonstrates that high-dose intravenous methylprednisolone pulse

therapy can precipitate severe diabetic ketoacidosis even in patients without a previously

established diagnosis of diabetes mellitus. Awareness of this rare but potentially fatal

complication is essential for physicians managing autoimmune diseases, as early recognition and

prompt treatment may significantly improve patient outcomes.
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Abstract

In the modern food industry, sugar reduction strategies in bakery products are highly relevant
due to growing consumer demand for low-glycemic alternatives. However, the multifaceted
technological functions of sucrose pose significant challenges when substituting it in yeast-
leavened formulations. This study evaluates the combined effect of Stevia rebaudiana, as a natural
high-intensity sweetener, and alpha-amylase, acting as an enzymatic modifier, in wheat flour bun
production. The feasibility of complete sucrose substitution using stevia alongside varying doses
of alpha-amylase was investigated. The rheological properties of the dough, fermentation kinetics,
physicochemical characteristics, and the sensory profile of the final baked goods were
systematically evaluated. The results demonstrated that the incorporation of alpha-amylase
significantly mitigates the adverse quality effects induced by stevia, markedly improving loaf
volume, crumb porosity, and textural attributes. The optimal formulation was achieved by
replacing 100% of sucrose with stevia extract supplemented with 40 ppm of alpha-amylase, which
successfully restored the dough stability and gas production capacity to levels comparable to the
control.

Keywords: Stevia rebaudiana; amylase; Sugar substitution; Dough rheology; Fermentation

kinetics; Functional baking.

1. Introduction

Excessive dietary sugar consumption is closely linked to global metabolic disorders, including
obesity, cardiovascular diseases, and type 2 diabetes. Consequently, the development of low-
calorie and low-glycemic food alternatives has become a priority for food technologists. In baking
technology, sucrose serves not merely as a flavor modifier but also as a critical structural,
hygroscopic, and biochemical component. It acts as the primary substrate for yeast
(Saccharomyces cerevisiae) metabolism and participates in thermal browning via the Maillard
reaction and caramelization, which define the crust color and aroma of the finished product [3,
5].
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Stevia rebaudiana Bertoni is widely recognized as a safe, natural, zero-calorie sweetener
containing steviol glycosides, which possess intense sweetness (200-300 times sweeter than
sucrose). Beyond its sweetening capacity, stevia exhibits therapeutic potential, including anti-
hyperglycemic, anti-hypertensive, and antioxidant activities [7]. However, the total substitution
of sucrose with stevia in yeast-leavened doughs presents severe technological drawbacks. The
absence of fermentable bulk sugars leads to a dramatic suppression of yeast activity, reduced gas
production, impaired dough rheology, and a diminished volume, often accompanied by an
undesirable bitter aftertaste [8].

To overcome these structural and fermentative limitations, enzymatic modification offers a
promising clean-label approach. The introduction of exogenous alpha-amylase (EC 3.2.1.1)
facilitates the endohydrolysis of alpha-(1,4)-glucosidic linkages in amylose and amylopectin. This
enzymatic breakdown generates fermentable sugars (mainly maltose and maltotriose) directly
from the flour starch matrix, thereby compensating for the lack of added sucrose and restoring
yeast metabolic pathways [6].

While individual effects of sweeteners and enzymes have been documented, the synergistic
application of a stevia-alpha-amylase binary system remains insufficiently explored in sweet bun
formulations. Therefore, this study aims to investigate the combined effect of stevia extract and
varying concentrations of alpha-amylase on dough proofing dynamics, farinographic

characteristics, gas retention, and the overall quality attributes of the final product.

2. Materials and Methods

Premium-quality commercial wheat flour (moisture 14.0%, ash 0.55%, wet gluten 28.0%),
compressed baker's yeast (Saccharomyces cerevisiae), commercial Stevia rebaudiana extract
(high-purity steviol glycosides), industrial-grade fungal alpha-amylase (enzyme activity: 20,000
U/g), sodium chloride, commercial sucrose, vegetable oil, and distilled water were used in the
formulations.

The dough was prepared using a straight-dough baking method. The control formulation
consisted of wheat flour (100%), sucrose (10%), compressed yeast (3%), sodium chloride (1.5%),
vegetable oil (4%), and water (determined by water absorption capacity). In the experimental
formulations, sucrose was completely replaced by stevia extract (scaled to match the sweetness
equivalence of the control). Fungal alpha-amylase was incorporated into the stevia formulations

at concentrations of 20, 40, and 50 ppm (mg/kg of flour).

The parameters recorded included Water Absorption Capacity (WAC, %), Dough Development
Time (DDT, min), Dough Stability (DS, min), and Mechanical Weakening/Degree of Softening .

Dough proofing dynamics and cumulative carbon dioxide ({CO}_) production were monitored

using a standard rheofermentometer-type setup over a 90-minute fermentation period at
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30circ\text and 85% relative humidity. Total gas production (mL) and gas retention capacity (%)
were calculated.

Buns were baked at 210circ\text for 18 minutes. After cooling for 2 hours, the moisture content
was determined by drying at 105circ\text to a constant weight (AACC Method 44-15A). Crumb
porosity (%) was measured by the volumetric displacement method. Descriptive sensory analysis
was performed by a trained panel using a 10-point hedonic scale scoring aroma, taste, and crust

appearance.

3. Results and Discussion
The impact of complete sucrose replacement with stevia extract on dough proofing volume
expansion was monitored over a 90-minute period (Table 1).

Table 1: Dough proofing dynamics under sucrose-to-stevia substitution conditions

Proofing Time (min) = Control Sample .%  Experimental Sample .%

30 45 20
60 85 42
90 120 58

As indicated by the data in Table 1, the total substitution of sucrose with stevia severely hindered
the dough proofing process, resulting in a dramatic reduction of the final volume expansion from
120% (control) down to 58%. This inhibition is primarily driven by the metabolic starvation of
Saccharomyrces cerevisiae, as steviol glycosides are non-fermentable by standard baker's yeast [8].
This deficiency in fermentable mono- and disaccharides suppresses the glycolytic pathway of the
yeast, limiting gas generation and dough expansion. To resolve this technological bottleneck,
exogenous alpha-amylase was introduced as an enzymatic corrective agent in the subsequent
phase.

The effects of combining stevia with various concentrations of alpha-amylase on the
structural-mechanical and farinographic properties of the dough were investigated to establish

optimal proportions (Table 2).

Georgian Scientists/do6m3ggwo dgi3bogegdo ¢. 8 N 3, 2026 | 163



Table 2. Structural-mechanical characteristics of dough with alternative sweeteners and

enzymatic modification

Samol Dough Water Dough Mechanical
ample
,P i Development Absorption Stability Weakening
Designation . . . .
Time (min) Capacity (%) (min) (FU)
Control (100%
25 58.0 8.0 60
Sugar)
Stevia +
Amylase 20 2.9 59.5 7.2 75
ppm
Stevia +
Amylase 40 2.8 59.2 7.5 70
ppm
Stevia +
Amylase 50 3.4 60.8 6.9 90
ppm

Experimental data showed that the combined use of stevia and $\alpha$-amylase slightly altered
the water absorption capacity (WAC) of the flour, increasing it from 58.0% to 60.8% at higher
enzyme levels. This is attributed to the intense hygroscopicity of stevia extracts and the structural
alterations in starch granules [4].

The formulation containing stevia combined with 40 ppm of amylase exhibited the most balanced
rheological profile, maintaining high mechanical stability (7.5 min) and a moderate softening
degree (70 ). However, increasing the alpha-amylase dose to 50 ppm led to a prominent increase
in mechanical weakening (90 ) and a drop in stability (6.9 min). Excessive endohydrolysis of
starch by alpha-amylase over-produces dextrins, which dilutes and destabilizes the gluten matrix,
resulting in a sticky, technologically unmanageable dough [2, 9]. Thus, 40 ppm was established
as the critical threshold for maintaining structural integrity.

Since replacing sugar with stevia alters the nutrient medium for yeast, it was essential to
determine how the selected enzyme concentrations affect carbon dioxide ({CO} generation and

retention within the dough matrix (Table 3).
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Table 3: Influence of stevia and amylase on dough gas production and gas retention capacity

Sample Designation CO2 Production (mL) Gas Retention (%) Fermentation Rate
Control 1450 92 High

Stevia + Amylase 20 ppm 1300 88 Moderate

Stevia + Amylase 40 ppm 1380 90 High

Stevia + Amylase 50 ppm 1200 82 Moderate

The data outline that sugar reduction leads to a decline in yeast activity, directly diminishing
\text{CO}_2 generation due to the lack of fermentable sugars. However, the addition of alpha-
amylase effectively compensates for this by hydrolyzing damaged starch into maltose, providing
an alternative nutrient substrate for yeast fermentation [6].

The sample with 40 ppm amylase closely approached the control values, achieving a total gas
production of 1380 mL and 90% gas retention. Interestingly, the 50 ppm sample showed
decreased gas retention (82%), which correlates with the farinographic findings: the over-
degradation of starch weakens the gas-retaining gluten-starch matrix, allowing gas to escape

prematurely [2].

To determine how these fermentation improvements translate into the final baked goods, the

organoleptic and physicochemical parameters of the buns were evaluated (Table 4)

Table 4. Organoleptic and qualitative parameters of the finished baked products

Sample Moisture Porosi Aroma Taste
Desipnation Content (%) %) vy Score (Max Score Crust Color
& ° 0 10) (Max 10)
Control 285 72 95 95 Light, bright
golden
Stevia + Intensive
Amylase 20 29.5 68 8.5 8.5 dark golden
ppm
Stevia + Uniform
Amylase 40 28.7 70 9.0 9.0
golden
ppm
Stevia +
Amylase 50 28.7 70 9.0 9.0 Golden
ppm
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Based on these results, the formulation supplemented with 40 ppm of -amylase yielded the best
technological performance. It successfully achieved a high porosity level (70%) and excellent
sensory scores (9.0 for both taste and aroma). The enzymatic accumulation of reducing sugars via
amylase action provided the necessary precursors for the Maillard reaction, resulting in a
desirable uniform golden crust color, effectively eliminating the pale, unappealing crust typical

of pure stevia-substituted bakery formulations [1, 5].

4. Conclusion

The total substitution of sucrose with Stevia rebaudiana extract negatively affects dough
fermentation kinetics, farinographic stability, and the organoleptic properties of baked goods due
to substrate starvation in yeast cells. The incorporation of exogenous fungal amylase effectively
compensates for sugar deficiencies by continuously liberating fermentable maltose from the
starch matrix.An optimal concentration of 40 ppm of -amylase combined with stevia extract
establishes a balanced binary system, ensuring high gas retention, optimal crumb porosity, and
desired crust coloration via the Maillard reaction.This established formulation model presents a
highly viable approach for the commercial production of low-calorie, low-glycemic, and

functional bakery products without sacrificing traditional quality attributes.
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963096l G dBoMmMmA0N® Logboel, GMIgEbg3 #o3wgbsli sbgbl Lalimbordo
LobGYIob 3630, bAoL 0MmYgdOL 30dMS3E0s, Bgo@™IML 3O JNEEGHMM®WO s DMYsEO
530D0MEMY0M©MHO IEYMIsMIGMDS.
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bgwm3zbm®o 0b@GHgwgd@obs o 3567ds6mMm0o BHogugdol seam®omdgdol 49630ms69dsa
d9L5degdgE0 Aobss bdol Logbsergddo sGBYOIO 306 (330 gdgd0L 53BMAdEHMMO
50dmBgbs s sBseobo.

99L50500L50, 3OO0 B0MT>MZIMGO0 FoBbobOWGds MMYMOF 3mE963E0MO TsEHJdODO
0bLEGHMMAGBEHO0 ol £3850m0LMdOL ddmbg 35:3096¢3)900L OLEEEOMEMO dmbo@MmMobyols
©5 9QMTsMmM30L SN0 (3300 d9g00L A5dM3Egbolm30U.

2. 30m35¢0m®0 30356 39MHgB0L 3500MBOBOMEMAO0MMHO Loxwdzwgdo guyeols ©3d5GoLmBdOL
OO 5530560l bds  [HoMmdmoyabl 30m33wgdume  domermao®  Lbogbswl, Gmdwol
RMOI0MYGOS ©5IM30YO0s LylbmJo LoliEgdol, be®dbol, bgMzmwo Mgymeogools s
39603560 5356M530L 3MMEO0BoMGIM BMbJ30MboMGdsBY. Tglisdsdobs, bgdoldogo
9M3oMmgMdy, MMIJWOoE 493wgbsll sbgbl bLbmd3zol dgdsbozs®y, 3590l Bo3oBg 96
1Mbs300L 3MM3gL%DY, TgbodErms s0Lsbml bAoL 93MLEGH03MO Fobolosmgdegdby. ol
1305600LMmBOL EOML 4963000 390mEO06F03MMO (33X0EG09d0, ASBLS3MIMYJO0
dosbgbs fobogmamlis @s dodsbgbs 396M3mFdo (bg30L oBgds o Fowr@zol 396960
LoLBHYIOL  oWIBHZ0MOMZs,  FoMdMoagbl 03  Jgbsderm  FgdeoboBIgOl,  MMIgEmS
153 YO0MSE 993500 JI0L 3OMYMBOMYGdS TGLoAEMS 50LSBML bIMZ96 Logbowby.

3600369035605 500603bML, MMI 3Mm3IWMOO (330000930 56 [oMTMo9bL Mol
©30560LMmd0L  B3930803MO 60dsbL s dsmo  0bGHIM3MYGHsE0s Mbs dmbgl Lbgs
3006036, WsdMEOSGHMOH0 S 0bLEMIbEGHWW dmbo3gdgdmsb ghHmMdomdsdo.

2.1. goe@zol 3mbagliBos s MHIL30MIGHMOHMEO (33¢0gdgd0
2379000L )3056:0LMdOL MM, 256L53M0MIO0m Mool otibgbs WMMadTdo s3L9gdol iBgz0L

353905 5 IMEFWMWMIOMO  25GZ0MOM3S 0f393L 3969  LobiBgdolbs s FowrEHzol
393056 Jugedo 30MMLEEH03296M0 6930l To3gdsb.

0909250  d9LodegdgEos  gobgz0maMEgl:  BorBH3ol  0bEgOLEH0E0wo  F9d39ds,
5E39ME-35305MYIEO 056M0gMHOL 330090900, RoA30L Jumgzoob
95LGH03IOMdOL 993060905, HIL30MIGHMOHIO IHEZOOMNZ0L BOSs. GowGH30l d9dw)390s
393096l sbgbl Lbmdzol 3MMEaLBY WS Tgboderms dsdmofjzoml: bybmdlzol LobdoMol
33X0eg05,  393)Y39gdol @OML  bLMbmdzomo  35BIOOL  obdomgds,  bobaMderogo
RM5HYO0L Fo®dmmgdol Mbserol 993060905, 393HY39wg00L LogMmM 0bsT0I0L (33E0EYd.
50b0dbmo (330w gdgdo 90dergds sobobmlb bdol Logbsgrols obgm  350589@M9dDY,
(HI9d03 ©939300609390s 89EY391 900l M0EHIMIb s BMbBs30OL Meg30LgdMMYd9dMSb.

2.2. 3ol H560mgdbol BoBOMEMY0s S 3790l 1335GOLBMBBMSE dglsdenm 3s3doMo
bdol §omdmddbs 9o3:mdbgds Lod doMoMo 3MA3MbgbEL:

1. Ggb3o®msEHMMHMEo LobEgds — MBOHMb3gegmzal 359G B350l IMIMsMBSL
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2. be®bo ©s bdols 00ygd0 — 2oMogdbol 3sgMol Bogzol HBIMZsb 30dMoE0s©
3. BMbo@MOHmo LolEgds — 4obloBzMmH3L bdol #gddmls s batobbl.

310b  305Mm0LMdOL OML MHJL30MSGHMOWMWOo LobEgdolb gMb]zoMcmo (33K0wgd9gd0
d9L5deMs 493 gbsl sbgbgl bdolb {oedmddbols 306:Md7dBY. Fogow0ms: 89930M0ME0
ROWA30L  JMEMEmds,  goBOowo  Lbmdgzomo  doerolbdgzs, 35960l bs3sob
3M5LESO0MOMOS.  TgQLOdWMS 9353000930 0gml  FMbs300L  33¢0W9dGIMSD.
056589000mgg  Al-Bg ©oxwdbgdmmo  LolEgdgdo 3omdgb ULHimGgo o3 930609
33X0¢90990L 4593w qbsls, HMIgdoa dgLsderms 00OV 353090EH0L BMb30M0
9M3oMmgMO0L  20v996MggdsBg 056599, LBsD  gob3z0msM©Gds 83390060  3wobozMmo
L0333 ™Agdo.

2.3. 3m35¢09MH0 BHMJGHOL 3300 gd9gd0 s BMBs300L FsbalinsmgdErgdo

bdol bosdolbo  ©IM30PIMYos  BIol  0mygdol  3odMSEOOL  MYYMIOMEOMDIDY.
300053008 3MM39gLBY 393egbsl sb9bL: Jumgzgowol gEsbEO3MMMdS, MOfimgs60 doMliols
9MIs6Mm9MdY, 3MbMM3560 LoLEYAOL BEYMBMYMOY, 359600l bs3oo.

3ol )30560Lmd0L  dJmby 35309639330 LoLEJINMTS BobomErMmAOMMTs  LGHMYLD,
Lombol  35esblol (330 gd9dds @s  MYLB30MOGHMOMTS  OGHZ0MOM35T  TJLoAEOMS
39900300 bdol 0Ly 0 AsbolinsmMgdEGdOL (33EP0EGdY, MM BAOL 39HOMP I MY,
5330@?0L BEHdOWOHMDdS, Bdm3zs60 Logbswol Loliwmamsgy.

099939, 9OBYOIE0 FMbs399930 J0MOMYOL, MMT 50b0TbYIO 3300 )0Jd0 YROM TYBEOE
§omHIMoygbL 3mI3egduvo BoBomEmaom™o IyMdsmymdols 060d dshgzgbgdgwls, 30Mg
MMM FEol ©939560H0LMO0L 1393050326 Fo039Mb.

2.4. 356000Mm-3m35¢M0 LobE®MTo (MMEBgMOL Lobp®mado)

2300 s bdob 33¢00gd9d0L MMHP0YOHM 3538060l GOHM-9HPO OLEHMOOWSE 36Mmdowo
35250mM0s  39MOOM-3M35)MHo  BobMmdo, 1939 EbMmdowo  OHmymeE mMEHBYMHOL
Lob®MT0. 50606 IEAMTMYMDS 300560 YdS B530b, HMPILSE FrIe-bolberdsOH Pz
LEAHOYIGHOIOOL F50d5035 0f)393L FoEbgbs bmEMbol bg®3z0U (left recurrent laryngeal nerve)
30336M9L0sL, OMIGoiE 9BsGHMB0MEMS® FoOL SMOEHOL M 35¢ol J0d©YdIMgE, ML QodM3
396339900 350MWMAOOH0  8EyMIsMmgmdgdol MMl Fgbsdergdgwros  dobo
333609105.30006037Mo@ gl Fgodengds  godmawobogl dgdgao  Lod3GHMIgdom: bdol

Bobemaghs, G9admMmob (33c0gds, 53mbs300L Ig390m9ds.
2.5. 3m35¢0vH0 d0MIsMIGMJO0 MHrmymma 3MmIdwgdlim®o 3ogMHMEo ogbsero
3600369035600, O™ 056599000M™39 0YMTJO0 56 3000 ML gOHmo J3Mmb3M9gEHwo bdol

356599@GH®0L  4580mygqbgdsll 0sbMLEB030LM30L. bgwmzbm®o 0bdgwgd@ol dmgwrgdo
5965e0Bg09b I6M5350MHO3bMZ96 FobsLOsMYIGOL GOHPNMI035, Fom TJmEMOol: LobdoGoom
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dobolinsmgdEgdl, MO0 Foboliosmgdwgdl, L3gd@®MwE Fsbosliosmgdegdls, 3g@y39wgdol
©06530350.

5960950, 3M35OHO doMmIsM3)H0 MRO™ LHmMs bs gobobowgdmal Hmyme ;3
30535035509 BHOMEo 08O 3OGMBowo,  OmIgeog  sbobogl  353096G0L
RODOMEMYOMMO 3EyMIsMHgMOOL (33¢0GIGOOL SEPBSMMISL.

3. bgemzbm®o 0bEgeadEHo s bdol 30xMwmo 565¢woBob Ggdbmermayogdo

GOBROMOo X6IOMIMIOL Egdbmemaoqdol LHMexnds 36300509050 960d3bgermzbo
299BIOMNMZS B0MEMA0MHO Logbsgdol 259mygbgdol dglodwgdemdgdo 9935090900
dmbodmmobaols s MHoL3OL LBEHMIGHOBOZSE00L 3MMEgLdo. 53 3mbEgJuBdo 3m3s MO
003563960900  FoMmBMmoagbl  (308OWMWO  B0MIM3)MGdOL  9H-9ghHo  A9B30MMYdI®
900500 gdsL, HMIWOL LyRIZ9WOES 5©T0sBOL bIMgsbo Loabserols MHom©YbmdMHOZ30
565¢0B0 5 SBM(305305 35MMBOBOMEMYO0E FEYMT>MGMDJISD.

bdob 650Dl MobsdgmMm3zg LobEHIgdo 953w9dbgds bawmzbmMo 0b@gwgd@ol (Artificial
Intelligence, Al), 3564569960 Lfogergdol (Machine Learning, ML) oo 0@®3s bfogergdols (Deep
Learning, DL) sm®M0mdgdL, HmAwgdoi d9Lsdergdgel bool  9ombogbsegdosb
0l900 5bsL0sMYOEGOOL 533 MT5B¥IM 9JLEAMSI305L, MMBYEMS 25TM3e9bs BHMSOEFOIO
bdgbomo  Jggxzplgdom  FgAEgdYE0s.  3MIIYMO  SBsEoDBol  doMomso  3MObizodo
9Mdsmgmdl 03530, O™ d93Y39w900L Lobsero Homdmoygbl IM535¢RBEBMI0Wgd06
8mbo3gdoms fystrml, HmdgeoE 9903938 0683MmMT5305L MrmeE BMbsgool 3OHmEglol, 1939
M9L30M5EGHMMHIO s bgoMHMIM3MMMmO BMbJz00l Tglobgd.

3.1. 5moMLogbseroll 3080 ©F4)ds390s s FsbsL0S0IYdEgdOL gJuEMsE0s
3M35WMH0  30MmdoM39M900L 565¢0BoL 30603910 9BH305 99E0MLOYBIEIOL FORGWWO
5997853905, BImzo60 BsbsHgeMo go6s0Jdd69gds 3083MWME dmbo3999d5, MO T99gRSS
139309 MM0  SEAMOOMIYI0 SbMEM309wg096 dolo LEMWIEHMOIEo Fobosliosmgdargdols
009bGH0B0E0MYOL. JOMOMIIP 565¢0DEYds Bsdo BH030L Bobolosmgdgwro:

1. 5379E03MMO TsbsLOSMYdGdO

dmo3o3L: 3bsdgbEme Lobdomgl (Fundamental Frequency, F0), bobdo®mol (335¢0905@mdsls,
533oG MOl (330 gdgdL, 35Mm3Mbome  3m83mbgbEBHIOL. 5bodbMo  356539xEHMYOO
Sbb3L BAoL 0Mygdol 30dMSE00L LESO0EIMHMDIBS S FMbogool baGolbl.

2. 139gd B0 bslOsMNGdGdO

139dBHOME0  bsE0Bo  vGBBYOL BTl  GBgMFOOL  gobsfiogdsls Lbgsslbzs Lobdo®mols
©0535Hmbdo. gl JobolosMYOW GO0 BIOOOMP FodM0Yghgds ™sbsdgMm™mzgg bdol s9mI36md
LobBHYIGOLS O BOMEMAOYOO LOFDIEGOOL 31oll0GO3SE0ST0.
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3. ©HM000 IsbollosMYIWJOO

©OMOM0  Bowobo  sxsLgdL:  8gBY39egdol  LoBJstgls,35BgdOL  bobyMA0ZzMd,

1mbs300L  MPYz39@HMOL,LMbmdzomo 3030l (33¢0EgdgdL.gol  w)3d56MH0LMOOL
09000bg3935d0 506086 Fsbollosmgdegdo  Tgboderms  SLoboggl  MHgldoGmsEHMEOWEo
©53H3060mM308 BOEILMIL 35380090 FMBI30M (33COGIYOL.

3.2. 35635660 Lfsgamgds s @3S Bfagergdol sengm®omdgdo

G®50030Mw0  BEAIGHOLEGH03MNOO FJOMPIOOLASD 23bLb3s3900m, TobdsbmEo Lfjogwgdol
5EMmM0mIGOL gm0 OO FMENWMdOL FM535¢BbMTowgdosbo dmbsizgdgdol
©598853995 s obgmo  3m33gduImHo 3538060900l  odm3zwgbs, MHMAEgdoE Fobobfom
396LBZOMEO 303 HJd0M ym3zgwm30L 396 0IHEHOTBOF0MIdS.

3M35¢MM0 3036 39M900L 3300939000  godmygbgdmos Lbgoslbbgs doymds. Mo
LHo3agdoll  dm@ggdo  AsbLy3MMGmYdom  39ML3gdGHoMwos  bdmgsbo  dmbs39dgd0ol

565¢0Bdo, GoEsbd oo Fgmdwosm  MIMewmE  bgwo  5Eombogdbogdosb
360036903560 dsbslinsmgdegdol 93@™Mao@wIm0 59MmMgds.

3.3. LAsOEHBMEBY sx8I6YdMEO 3MIseGOo Bmbo@MMmObyo

3M35¢M0  30M3o639M900L  gMm-gmmo  8b6003b9wm3sb0  MBoMSEJLMdS  sM0L  dsmo

3m39630IM0 06395300 YM39mEOPOMI© 2odmygbgds 30RO dmfiymdowmdgddo.
L3SOGHRMEDY 93IbgdMO LObEHYIGOO 0dg3s TgbodGIMBSL:

353096305 930G AoBsbmOEBogEml  bdmgzsbo  BsbsfigMol  Mgammstrmero
dofim@gds, 9mbs399900  93@MGHMO©O 3393l WOMBWMZE  3eoEBRMOIdDY,
dodmg@gboo  33wowgdgdo  0bGHIRROOOEIL  3wobog®o  3Y39HOLYoOl
b6 F9MH0obL LolEgdgddo.

59 3030l 80535M0 I30M5EJLMBSS FoLO 5M5035HOMMBS, IBIWO VOMJIMWYdS O
3sLdBHod0Mm9d0L  JglodErgdMds.  ¥I3d,  3obozme  3Mod@03500  ©IBYMR350Y
3(30009090s  F9BOLEIL  0LYMO  BOJBHMOIOOL  A93eghs,  OMPMOOEBS:  bbgoalbgs
mfymdomdol 303MMmxBMmbol 39d603296M0 Fsbosliosmgdagdo, yogdml bdsw®o, Bsbsfgmol
LGobIOEHODsE00L boGolbo, 3530960l Ggdbmemyom@mo wbsergdo.

3.4. bgermgby®o 06@gergd@ol Mmoo 3¢00b03M0 3505593930 gdol FbstsFgMsdo

3M35M0 00MToM3GMHJO0 56 2560b0Egds MMAMOE ITM)300JdJ0 OSYBMLEH0 MO0
0bLEGHOMGBGH0. Fom0 3mBHI6E0MNMO 30bo3MHO VOMYOEGdS IEAMTIMIMOL SGIYdIIO
9mbs(399990L godwr0gcmgdsdo.

d0535¢0do dglodEgdger0s Gsm0 0bEJAMo30s: JergdGHO™bme LsdgoiEobm BobsfigMgdmsb,
35309630l dogh  dmfimgde  LBod3GMAME  dmbs3gdgdmsb,  BobomEmaoM®
95396900 gdmb,  GHo6Mgdso  IMymdoemdgdol  (wearables) dmbs39dgdmab.  Slgomo
06@ 93606900 3oymds J90dwgds 3obgl 39MLMbswoBgdwo dgoiobol ghm-gmmo
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3600369wm3560  3m33mbgbEHo, ULowoz 839OBsmdol  25s(Yy39@0wgdgdo  953dbgds
35(3096GH0L 9MToMgmdol MFy39®), 0bsdozwme Fgxaslgdsl.

4. 3m35¢MM0  BoMTsM3YMYOOL  J0MHOMIEO  33MBEHOZNMO  3565T9BHMJd0 S  Fsmo
310bo3mMo 360dzbgamds

3M35¢M0  d0MmoMm39Mgool 3300939030  259mYygbgdIemo  53MBEB03NO0 35615393 Mgd0
0963mo96L bdol Loabswob Jogdmw MHIMEIbMdMOZ Bsbsoliosmgdegdl, HMIwgdos

Sbobogl  BMb300L  LEHOOEMOHMDLL, BJol  bsMoLbL, 99BHY39egdol ©obsdozsls o
9L30M5GHMOM  73mBJ305LMD 539306 (3300 dYL. 4ol ©)3d5MHOLMOOL
3063 9JuBHdo  s0bodbMmo 356539 BHMgd0 96 gobobowgds  BMAMmMOHE 99350 9dOL
139303039960 356 39MYd0, 5C1539 MMYMEO 3 FMSZ3335M53IBMEO 3083MYEO 3GMBOEIOL
3M03mbgbE g0, MrMmdmgdoi dglodems sLsbogzgll 353096¢0L BbJ30mEMmo IMBsMgMdOL
(33LOLYOYOL.

gbMogo 1. 3m35¢MHo doMIsM3gxMgdols doM0MSEO 53MVGHOINMO 35M509EHMYd0 s Fsm0
d9lsdemm 300060390 36093690mds 3wyeols M38560LMdOL MM

dglsodeom 9600936900mds
;‘zgféb 036?(?0 29635090 i:mq(;mao?)ﬁ)o 370l v939560LMdOL
00 BI93IX 356003580
bdol 3bsdgbE Mo
Lbobdo®mol (Fundamental 'ng;g@m{z EBDE§3@OB Geadols
Frequency, FO) dgotg sbobogl bdol omygdol 323001 BONOWHOMO0
33LOE)dIAL, OMIIdOE
. 396H0MEME0 30065300
Jitter 53533060900
3560530900 3960MEMEXMd0L
H9L306M5GHMOI 56 DMy
05680809360 13500 IOHMDSL
RODBOMWMYOME
33O 303gBL gy
JmGob (CRINGUNHIRN)
d9LodEms F0IMO0MGOIL
bdol Gow ol ©5355806g0m@0s bdol bdol boGobbols
593 0o@vob 33X0gdsHYy o
. 003990L 30065300l
Shimmer (3390905QMdS Bnc) 399my9gbgde 0gbsb,
3M35YO (303090l g Obbwd)og)ﬁib o6 HMAMO3 9O0-9OH0
dmeol OO YOMOLR dobsbosmgdgo Al
dm9eqddo
356dmbomwo
HNR-
Harmonics-to- 3030m59bdgtob SLobogl bdmgsbo NR-ob gzeooegds
. . 056585M©OMdS d9L5dEMS 53930060930
Noise Ratio LoboEol LolBMOgqLs
(HNR) 55O MY 5 3160 oBsls 0yml 3mbsgool basdolbols
b3cgob Qo AOPRIT 85995619 59851056
3M33b96&90msb
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dglssderm 36033b69¢cmds
;‘322?032?0 396356390 l?;:mqgémgoz(j)@o 2370l v3956G0LMdOL
00 BI930T 356g580
bdol b3gdGHBmwo
Mel-frequency |[dsbslosmgdergdol sbsbagls bob gBgeE0ol BIOOMO 458tm0949bgds
Cepstral 3539853037960 s0figco, 396996960 Lfogegdols
. 3965foergdsls Lbgsalibgs
Coefficients Gdgeoi 913vdbgds bobBoGols ©0535bmbd 99 qddo bdmgzsbo
(MFCCQ) 5530560l Ldgbols OPEODOB QO oveo SlL033035300LM30L
@ J 3QBOBOIE 3
gl
533000900
393Y39w9gd0lL LoBdoMg  |[[Mgb3oMoE MM Aqlssdems Bgoggoeals
(Lo@yzgdol 56 d9L5dgdMBBY, 3060, csmeommedols 56
Speech rate 9oM 330900 B90OM™IML3mEm© J B ’ g()%%; < ols
5MgbMds MHMOL 30b6GHOMEbs o (B?) jl? 9 IPRIRXS
960do) B0bdsoa® i
9aMdoMgmdsbYg
B0430cgBOobsY Sbobogl bybmdzomo d90dgds godmygbgdmen
Pause duration ||3519d0b Lobdotg o 603Eob> © 0gbab Ggb30maOmOTEo
baba®AOgmds 393Y399gdob 0533060030l 0MHOBO
<03 300MO0b5:300 d9935L9d0bm30l
dogdLodoMHo M,
Maximum Om0eeob ©30030Q90E0> F9lodEms SBobsggls
axim 3963530 mdsdos 30w E30L IMEMEmdsHY, 030000 8%J
Phonation 9L30MSGMOHYEO
Time (MPT) 35309630 SHMEME09WgdL (135960l 6535005 s BJob 63000 oemBadls
10Y39@ bdmgs6 003990b BMbg30sDY 839°06 G302
RMbs30sL

4.1. xoBgMo (Jitter)

X0AJO0 Ho6mBmogbl bdol 39653963 MHo LobToMOL (3030 STMMHOL (335D MOV >
399009496935 Hdol 0mygdol 30dMSE00L MYYMEsMEMdOL Fglogsligdes.

B®3sc® 306:m090do BAoL 0MYgdol MbEOWSE0s 89IMGO00 LEBHIdDOEMEMOs. BMbsEooL
36 m39bdo 96393900, 5353006900
dobolinsmgdEgdol, 35960l 653500 96 6yMz3mEo 3MbEHMMEOL (33000 )0gd™b, Gglsderms
50LSbML X 0EYMHOL FoB39693ols BMHTo.

93069 MHmIwgdoa Jumzoob

300l 9933560H0LbMdOL dJmbg 3530963030 X0GHIMOL B3OS 56 2boboEgds MMM
0dgs  d9Lsdegdgw0s
RBODOMEPMPOMMHO JYMIOIMOOL (33020 9d9gdL, MMAIdOE 393w 9bsls sbgbl Bmbsiool
36 39L%bY.

MMM 350MEMA0NNO0 o6 3gM0, sbEbOg3L  LogMonm
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4.2. 309gM0 (Shimmer)

900960 50fgML HBIoL 5330EHWIEOL (33500 MBIL M9BT0TIZME 3MIOWYO (303Gl
dmeOolL. dobo BMEs FgodErgds 9393006093 Mo  ogml: bdol  0mygdol  300MH300L

3MBBHOIO0WMOMILMIB,  359MH0L  6535000L (3300 gdLMSD,  FMbsE3ooL  3MBEH®MmOL
©M3935b050. Al-Bg ©sx31dbgdmeo  LobGHgdgdo bdoGs 09gbgdgb Todgedl  Lbgos
53MBGH0ZNO 3965393 JOMb  3mBB0bs(30500,  MwEEb  ghmo  0BMmEoMHgdMwo
doboliosmgdgwo, Mmamemaz  fobo, 3960 YBOHM639gmRL  13TMOL  OsRBMLE03MO
LoBmlE9L.

4.3. 356:30b0s-bIsmMol 0s655350Mds (HNR)

HNR  §o60mo@pqgbls  gbm-9gmo  96033bgemm3zsb  0bozs@m®dl, 6mmdgwog  og30l9dL
(93 sOMEo  35Mdmbomeo  3m33mbgb@gdol o MmO bdmgsbo
3003306963900l 0565856M@MdsL. dobo Fgdzo6mqds bdoMs sbmEoMEgds: bdol bsGolbols
399956919056, bAoL &HgddMoL (330 gdslmsb,B3Mmbs300L IMM393505b.

3000L 933560H0bMdol 9dmbggzsdo HNR-ol (330000000930 99Lsderms 0535300609390
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Vocal Biomarkers in the Management of Heart Failure: Pathophysiological Basis,

Current Evidence, and Future Perspectives
Abstract

Introduction: Chronic heart failure (HF) represents a major challenge in contemporary
healthcare and is associated with a substantial risk of morbidity, mortality, and recurrent
hospitalization. Despite advances in pharmacological therapy, a proportion of patients remain at
high risk of decompensation following hospital discharge. Current remote monitoring strategies,
including daily body weight assessment and self-reported symptoms, often fail to detect fluid
retention and pulmonary congestion at an early stage. One of the major challenges in heart failure
management is the early detection of clinical deterioration, particularly during the stage when
fluid retention and pulmonary congestion begin to develop while overt clinical symptoms remain
minimal. Existing monitoring approaches do not always allow for the early identification of

underlying pathophysiological changes.

In recent years, advances in digital health and artificial intelligence (AI) technologies have
created new opportunities for the remote management of chronic diseases. Among these, vocal
biomarkers have attracted increasing interest. Vocal biomarkers are digital indicators derived
from acoustic characteristics of the human voice that may reflect underlying physiological

changes within the body.

Objective: The aim of this review is to evaluate the pathophysiological basis, current clinical
evidence, technological potential, and existing challenges associated with the use of vocal

biomarkers in heart failure management.

Methods: A narrative literature review was conducted. The literature search was performed using
the PubMed/MEDLINE, Scopus, and Web of Science databases. The following keywords were

» <« » «

used: “heart failure,” “vocal biomarkers,” “voice analysis,” “artificial intelligence,” “digital
biomarkers,” and “remote monitoring.” Particular emphasis was placed on studies published
between 2020 and 2025 that investigated the association between vocal characteristics and the
clinical status of patients with heart failure, the risk of hospitalization, and the potential

applications of voice-based remote monitoring.

Key Findings: Existing studies suggest that specific acoustic characteristics of the human voice
may be associated with physiological changes occurring in patients with heart failure. Parameters
commonly evaluated in vocal biomarker analysis include jitter, which reflects short-term
variability in vocal fold vibration; shimmer, a measure of periodic variation in voice amplitude;
the harmonic-to-noise ratio (HNR); speech rate; phonation duration; and the temporal structure

of speech pauses. Artificial intelligence-based algorithms have demonstrated the potential to
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detect subtle changes in vocal characteristics that may be associated with the early stages of heart

failure deterioration.

However, the current evidence remains insufficient for definitive clinical implementation and
requires further validation, particularly through large-scale, multicenter studies conducted across

diverse patient populations.

Conclusion: Vocal biomarkers represent a promising emerging field in digital cardiology.
Although they cannot currently replace standard clinical assessment of heart failure, they may
serve as an additional digital tool for remote patient monitoring and early risk stratification.
Further research is required to establish their clinical effectiveness, reliability, and feasibility of

integration into routine clinical practice.

Keywords: heart failure; vocal biomarkers; artificial intelligence; digital biomarkers; remote

monitoring; voice analysis; digital health; personalized medicine.

Georgian Scientists/do®m3ggwo dgi3bogegdo ¢. 8 N 3, 2026 | 185



Georgian Scientists

Jotmgzgeo 3936096930

00
0::0
00

Vol. 8 Issue 3, 2026

https://doi.org/10.52340/gs.2026.08.03.15 AT oo S

Purification and regeneration of organic solvents: modern approaches and
development prospects
Karkashadze Nino!, Uridia Rusudan?, Bolkvadze Nona?, Abdushelishvili Inga*, Dolidze Liparit®,
Tserodze Nana®, Tatiashvili Leila’, Tsiskarishvili Rusudan®, Gvidani Sophio’®

IPhD of Chemistry sciences, Senior Researcher of Iv. Javakhishvili Tbilisi State University, P. Melikishvili Institute
of Physical and Organic Chemistry. Tbilisi, Georgia. nino.karkashadze@tsu.ge; 2PhD of Biology sciences, Senior

Researcher of Iv. Javakhishvili Tbilisi State University, P. Melikishvili Institute of Physical and Organic
Chemistry. Thilisi, Georgia; Associate Orcidhttps://orcid.org/0009-0002-0685-2813 rusudan.uridia@tsu.ge; 3PhD of
Chemistry sciences, Associate Professor of Georgian Technical University. Tbilisi, Georgia.
bolkvadzenana04@gtu.ge; “PhD of Biology, Professor of Chemistry at the Agricultural University of Georgia.

Thilisi, Georgia. i.abdushelishvili@agruni.edu.ge; SPhD in Chemistry sciences, Senior Researcher of Iv.

Javakhishvili Tbilisi State University, P. Melikishvili Institute of Physical and Organic Chemistry. Tbilisi, Georgia.

liparit.dolidze@tsu.ge; ®PhD in Chemistry sciences, Scientist of Iv. Javakhishvili Tbilisi State University, P.
Melikishvili Institute of Physical and Organic Chemistry. Tbilisi, Georgia. nana.tserodze@tsu.ge; ’PhD in
Chemistry sciences, Scientist of Iv. Javakhishvili Thilisi State University, P. Melikishvili Institute of Physical and
Organic Chemistry. Tbilisi, Georgia. leila.tatiashvili@tsu.ge; ®PhD in Chemistry sciences, Senior Researcher of
Iv.Javakhishvili Tbilisi State University, P. Melikishvili Institute of Physical and Organic Chemistry. Tbilisi,
Georgia. rusudan.tsiskarishvili@tsu.ge; °PhD in Chemistry sciences, Iv. Javakhishvili Tbilisi State University, Al.
Natishvili Morphology Institute. Tbilisi, Georgia. sofia.gvidani@tsu.ge

Abstract

Organic solvents are essential across various industrial sectors, including pharmaceuticals,
petrochemicals, and polymer manufacturing, but they gradually accumulate contaminants during
technological processes. Direct disposal of spent solvents leads to substantial economic losses and
environmental degradation through the formation of volatile organic compounds. Consequently,
developing efficient purification and regeneration technologies is crucial for sustainable
industrial operations. This work reviews key physical, chemical, and combined solvent recovery
methods, evaluating their operating principles, benefits, and limitations. Standard techniques
such as distillation and rectification enable high-volume processing but demand high energy,
whereas membrane separation, extraction, and vacuum technologies offer energy-efficient
solutions suitable for azeotropic or heat-sensitive mixtures. Adsorption is particularly effective
for removing trace impurities, with increasing emphasis on biomass-derived adsorbents. Special
attention is paid to lignin, whose functional group diversity, high porosity, and chemical

modifiability enable the creation of low-cost, highly effective, and ecologically safe adsorbents.
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Furthermore, integrated processes—such as combining distillation with adsorption or membrane
technologies—are increasingly implemented to achieve superior solvent purity while optimizing
energy use. Overall, advancing energy-saving technologies and natural adsorbents supports green

chemistry principles and promotes sustainable resource reuse.

Keywords: Organic solvents, Regeneration, Purification, Distillation, Membrane

technologies, Lignin adsorbents.

Organic solvents are the integral part of chemical, pharmaceutical, petrochemical, dyes and
varnishes, polymeric materials production and many other branches of industry. When used,
they are getting polluted with various organic and inorganic admixtures, and thereby their
efficiency is significantly reduced. Direct disposal of used solvents is associated both with
substantial economic losses and environmental pollution, that is why the development of their
purification and regeneration technologies is of great importance [1].

In the presented work, we have considered the key methods of organic solvents purification
and regeneration, their advantages and restrictions. Distillation, rectification, adsorption,
membrane technologies, extraction and other modern approaches have been considered. Special
attention has been paid to the use of natural-origin adsorbents, especially lignin in the organic
solvents’ purification process [2].

Organic solvents are liquid organic compounds used for securing of extraction, purification,
synthesis and technological processes related to different substances. Their ability to dissolve
diverse organic and inorganic substances stipulates their wide application in the industry and
scientific research [3].

As of today, million tons of organic solvents are used every year worldwide.

They become most widely used in pharmaceutical production, organic synthesis process,
petroleum (oil) processing, manufacture of polymeric materials, dyes, varnishes, and electronic
components.

Acetone, methanol, ethanol, isopropanol, ethyl acetate, toluene, xylene, hexane, chloroform,
and dichloromethane are ranked among the most common solutions.

In the course of technological processes, the solvents are gradually polluted by different
admixtures, such as reaction by-products, resinous substances, catalyst residuals, water, metal
ions and mechanical particles. Use of polluted solvents deteriorates product quality, increases
energy consumption and frequently leads to technological process failure [4].

Many organic solvents easily evaporate and form volatile organic compounds, which take
part in photochemical smog formation and have a negative effect on human health and
ecosystem.

One of the most effective lines of problem solution is a regeneration of organic solvents,

which implies their restoration up to such degree, which makes it possible to reuse them in the

Georgian Scientists/do®mggao dgi3bogegdo ¢. 8 N 3, 2026 | 187



technological process, reduces the consumption of new solvents, amount of hazardous waste and
economic expenses incurred by enterprise.

Over the last two decades a special attention has been paid to development of those
technologies, which are featured by low energy consumption, high efficiency and minimum
environmental impact ]5].

Among these methods the most important ones are membrane separation, use of supercritical
fluids, advanced adsorption technologies and application of modified forms of natural adsorbents,
including lignin.

Lignin, as one of the basic components of vegetable biomass, has become the subject of special
attention over the last years. Its chemical structure, high porosity and diversity of functional
groups makes it possible to generate effective, cheap and ecologically safe adsorbents successfully
used in purification and regeneration of organic solvents.

Organic solvents are classified by several features according to polarity.

Polar solvents are distinguished by high dielectric constant and they are good solvents for
polar substances [6].

Non-polar solvents are used as solvents for fats, oils and other hydrophobic substances.

Chlorinated solvents are distinguished by high dissolving ability, however due to toxicity
and environmental impact they require special control.

Classification according to boiling temperature is especially important during distillatory
regeneration:

¢ low-boiling <100°C;

e medium-boiling 100°C-150°C;

e high-boiling >150°C.

Multiple use of solvents gradually deteriorates their quality. In the course of reaction, the by-
products, resinous substances, polymers and oxidation products are formed, which reduce solvent
purity.

Many organic solvents are hygroscopic and absorb moisture from the air. Water presence is
especially problematic in pharmaceutical and high-purity chemical production, since it has an
effect on reaction rate and product quality [7].

Solvents can be polluted by inorganic admixtures, which frequently leads to corrosion and
reduces service life of processing equipment.

Dust, carbon particles, filter residuals and other solid particles impede technological process
and deteriorate solvent quality.

Regeneration of organic solvents is one of the important directions of modern chemical
technology [8].

Various physical, chemical and mixed technologies are used for regeneration of organic
solvents. Method choice depends on solvent nature, admixture type, their concentration,
required purity degree and economic efficiency of the process. Modern enterprises frequently use

the combination of several methods, which enables restoration of high quality.
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¢ Distillation and rectification;

Distillation is one of the oldest and widely used methods of organic solvent purification. The
method is based on difference between boiling temperature of components entering a mixture.
More volatile components evaporate during a process, then become condensed and relatively
pure substance (solvent) is obtained [9].

This method is especially effective in case of regeneration of such solvents, which admixtures
are featured by different volatility. For instance, it is possible to restore hexane, acetone, ethanol,
ethyl acetate and other solvents.

Rectification is an improved version of distillation, during which a multi-stage separation is
used. Repeated contact between steam and vapor in the column type rectifier enhances separation
efficiency and makes it possible to obtain a high-quality product.

Advantages:

¢ technology simplicity

e opportunity of processing large volumes of solvents;

e receipt of high-quality product.

Shortcomings:

¢ high energy consumption;

e opportunity of decomposition of thermally sensitive compounds;

o difficulty of azeotropic mixtures’ separation;

e adsorptive purification.

Adsorption is one of the most effective methods for small amount admixture removal from
organic solvents. This process is based on substance adsorption on the solid state surface [10].

The following substances are used as adsorbents:

e activated carbon;

e zeolites;

e silicagel;

e aluminium oxide;

e polymeric adsorbents;

e materials prepared on biomass basis.

Activated carbon is widely used due to its large surface and porous structure. It effectively
adsorbs nonpolar organic solvents, including hexane, toluene and chlorinated solvents.

In recent years a special attention has been paid to natural adsorbents. Lignin, as a basic
polymer of vegetable biomass, consists of functional groups of hydroxide, methoxide and other
substances, which participate in organic molecules’ binding. Lignin chemical modification
enhances its adsorptive capacity and extends its potential for use [11].

Advantages:

¢ high selectivity;

¢ low temperature;

e effective removal of small amounts of admixtures;
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Restrictions:

e adsorbent saturation;

e necessity of periodical substitution;
¢ low selectivity of some solvents;

e membrane technologies.

Membranous processes represent the modern energy-efficient technology, which is based on
selective transport (transfer) of mixture components through semi-conducting membrane.

The following techniques are used for organic solvent purification: pervaporation, steam-
conducting membranes, nano-filtration, and organo-filtration processes.

The key advantage of membrane methods is their low energy consumption compared to
distillation. They are especially prospective for azeotropic mixture separation and removal of
small amount of water from organic solvents [12].

Disadvantages:

e membrane contamination;

e relatively high initial cost;

e difficulty with membrane selection for particular system.

Extraction method.

Extraction is the method for organic solvent purification, based on different solubility of
components entering into the mixture, between two phases immiscible to each other. This
method is especially effective, when it is difficult to separate via distillation the admixtures
present in the solvent to be processed or their boiling temperature is close to that of basic solvent.

In the extraction process, such solvent is used additionally, which has high selectivity
towards specific admixture. Upon completion of the process takes place phase separation and
extragent (extraction agent) regeneration if required [9,10].

Extraction is used for: removal of organic acids; separation of polar admixtures; removal of
resinous compounds and compounds with high molecular mass.

The method advantages:

¢ high selectivity;

e it is possible to purify thermally sensitive compounds;

e relatively low temperature regime.

Shortcomings:

need for additional solvent;

multiple-stage process;

e necessity of subsequent removal of extragent (extraction agent)

e chemical treatment methods.

In some cases, chemical treatment is necessary for receipt of high-purity organic solvent.
This method is used when it is impossible to remove admixtures using physical methods only
[11,12].
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For removal of water, acids and alkaline admixtures, as well as oxidative admixtures, the
following chemical treatment methods are used: cryogenic and vacuum technologies. For
regeneration of some high-purity solvents the special technologies, such as vacuum distillation
and low-temperature selection are used.

Vacuum distillation makes it possible to reduce boiling temperature and to avoid
decomposition of thermally unstable organic compounds.

This method is of great importance for pharmaceutical production, receipt of high-purity
reagents and heat-sensitive solvents.

e Combined methods

Modern enterprises increasingly make use of integration of several technologies, since a
single method doesn’t not always guarantee complete removal of all types of admixtures.

For instance:

Distillation + adsorption.

Separation of basic solution is conducted using distillation, while adsorption removes the rest
small amounts of organic admixtures [4].

Membrane technology + distillation

Membrane reduces content of water or specific components, while distillation secures final
purification.

Chemical processing + adsorption.

Chemical method, when used, transforms or decomposes complex admixtures, and adsorbent
provides final polishing.

Combined processes are especially important for modern green chemistry, since they reduce

energy consumption and increases possibility of solvents’ reuse [9,12].

Conclusions

Purification and regeneration of organic solvents is an important field of modern chemical
technology. Restoration of used solvents reduces both manufacturing expenses and negative
environmental impact.

Distillation, rectification, adsorption, membrane and other physical-chemical methods are
widely used as of today. Each technology has its own advantages and restrictions, that is why
their combination is frequently used for attaining high efficiency.

Application of energy-saving processes and ecologically safe adsorbents, including materials
based on biomass, is particularly promising. Development of organic solvent regeneration will
promote implementation of green chemistry principles and establishment of sustainable

production.
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3900MEMEMo0oL  BIMYse0dgds,  39600oEgdolL  F9mB930L/3gOLMbscol  dgz3slgdoL
3565393900l LoLEBHYIOL BETMYSE00gds, bgwm3zbr®mo bgommbmmo Jugmol Fqdwmdsgzqds
0565896 ™B9gd0l/3560053HJd0L gLogzsligdgero 30m95303096E0L 3OMPbMBOoMGdOLIMZ0U,
3563930bgo 00BbgL-3Mm39L0L BMmEIE0MmYdS.
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9glssg¢ro

5Q5805699M0 MLMOLYdIOL FsOMZS MMRBODsEGOOL LEGMSGHY0Nwo dgbgxdgbEHol
96m-960m 3609369356 om0 gdsl Hoedmoagbl (Liu, Li, & Xia, 2021; Yilmaz, 2023),
(d9o3 96 J98Mm0RIMYRGdS IbMmEm@ 930boLEGHMIE0Wo 36309000 - 080 dMO(353L
065390mgems  dgMBg35L/M930:BH0bL,  FguOHegdmeo  BsdMdomlb  Fgz3lgdsls,
15930 gd0LS O 29630056900l OIAAZL, 39M0gMHIEO BOHOL bgerdghgmdsbs s Bodwydsm
396099 259X MdILGISL.

390069008 996MRg3s (6093603H0B20) 3olbdmdl 335¢0x303009M0 3560IEHGOOL
dmdogdsl,  Jgxolgdsls  @o  Lomzgoglem  396osGHOL  FgMBgzol  MmEYIBOBsEGoOL
9mbm3zbgdols ©s LsFoMmmgdgdol Bglsdsdolbs (De Alwis, Andrli‘c, & Sostar, 2022).
0565890M™M39 306009330 53 3OMEgLdo LYY MBOM 5dBHOMMOE 0bgMYgds bgermzbr®o
06(9gdHoL  Hodbmermpogdo. byrmzby® 0bGywadHTy ©sBMdbgdEo  bobihgdgdo
933MASGHMOOE  9965¢0Dgd96  3960IEHIOOL M) H0YTYgOL, 95®IMGOIE Too  3535BLOOL
dmmbm3zbgdl, 5@ab9gb Tglodsdolbmdol bomolbl s ©930vEIOL Lms35BMdI6 439wsBy
39639JGH0Mw 3560HEJOL. oMo 5dobs, bgwrmzbmMo 0b@gwgd@do godmoygbgds Bod)-
G900l LYFMOGdom 3960 JOME  30M39wsEo  3MTMB03s300LMZ0L,  BoGs©
©oLIN  300b390Dg 3oLbol  olvE3gdo o  FoLHMOMYOGOOL  OJAAZ0L  3MMEgLOL
933MB5BH0Bs300bM30L, Mo3g 86003bgwm3bs  BMEOL  M930GH0bAOL  9R9JEH0IBMBSL
(Cayrat & Boxall, 2023).

5058056990 MHgbIMLgdol JoOM30L 30g3 9Omo 3b0dzbgermzsbglio 58M(3BsS
396OLMbsol  Logddosbmdols Fgxsligds, MmIgwos FoMdmoy)bl msbsddOmdol dogH
99O gdmeEo bsdMToml, F99gagdoLs s 3MMEBglomo 3md393 963000l LolEgdM®
565¢oBL. J9x35L900L 89 9Jd0 o8M0Y9gbgds sbsTIMMIGMS 35M0gMHO gob30mMMgdOL,
Doboeoligdol, sb5B@omEmdol LobEgdol, LHogargdols s 3OHMagborIemo 49630mMscMdOL
36MHmaM53900L ©3gad30bm30L (Zdravkovié, Panetto, & Weichhart, 2021). @®soEomwo
99935900l Igmgdo bdoMo 9i3dbgds Lwdogd@e IMLsHBMYPIGOL, Go53 DBmyoghHm
99d00bg935d0 9985900l MdOYIEGHIOMISL 9306090, bmerm bgwrmzbm® 0bEgwgdd by
©ox3dbgdmeo  dmEgegdo  360d3bgwmgbse BOEOL  dmboggdoms  9bsgroBol
00993903 gdMBISL,  BOBMLEHILS @S 9BIIBH0DMBL.  MobsTgEMH™M3g  bsE0EH03MOO
LoLGHYFgO0 MBIFTIOMIgGEms BogddosbMdOL Fglogsligdws obgm dmbs3gdgdl 0ygbgdgb,
OMAMO03%  dglemEgdemo  Bsddoml  dmiEEemds,  3MMmgdBHgool 899900,
bs®HobbmdMog0 35B39693gd0, IMIHTsMGdGEMs 39935300600 ©s bbgs 860d3zbgwmgzsbo
060003536 900. 50060860 dmbs399930L Bogwndzgubg Tglodergdgeros msbsddmmdcrol
1598056MdOL MBOM MBO0YJBHIOO0 S 3M3egJurIMHO TgRsligds. oM@ doby, bgumabmmo
06@99dBHo bl MHymdl 0565ddMMIGEms 3OMBgLoIo 25630050930L Lo FoMmgdgdol
0©96GHOB0E0MYOL,  3OMYBMBOMGISL  sbgbl  dsmo  3oMogho  AsB30m6Mqd0l
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396L39d3H0390L s ©93mI9bs30SL MHg3L 06030 MIEMH  Bslifogwrm  3GMYMTGOL
(Bhardwaj, Singh, & Kumar, 2020; Zdravkovié, Panetto, & Weichhart, 2021).

dm399Mwo 33w930L 0Bsbo ogm F9b9xgMgdobL, s939 3960WIEHIOOL Loddosbmdols
9985900l 3MMEgLYdOL  odxMdglgdol Fgmmgdols 893353905 ©s om0  sbswobo
d9Lodsdobo  B0TBMEdOlL  0bBMOTs30w  (9Ju3gOGME) LoLEYgdTo  godmygbgdols
d0Bbom. LESBH05d0 Fo6TMYgboo 53m3560l gowsFMs 953w9dbgds FgeMmgmen/300G0 Y
3900 MMyosls (mixed-methods approach), ®m3gwog 59005690l MMam®E 030906003
(qualitative) @5  ©MomEQbmd®0g  (quantitative) 3330l gomgdl,  sLY39
3653503600390 30560 4905(Y39G0wgdol domgdol (Multiple Criteria Decision Making -
MCDM) obb¢©9dgb@gdl. 50bodbmwo doamdol gsdmygbgds gob3oMmdgdmos odom,
600 3300930l 30Bs60 IMmombmgl Mmam® 3 9Ju3gMEHwo 3m©bol 0©YbEHOBOE0MYdLS s
LEAHOMIGHMYO0MGISL, oLy  FoEgdMwo  Fmbs3gdgdol  COMEYbMdMOZ  Sboswobls s
306mB0MYdOL IMYmol 5395, bbgosobbgs GHodol dmbszgdgdol 0bdgydsgos ghom

3393580 JbO639wymxlL YO Loecdolyw s LsbE® FgEYIdL.

do0mso bsfjogmo
dgommermyools 893m3s3900l mgm®ogeo bsfioero

396OLMbIEOL  (75658OMIGO0I6 o  3960IHIO0IB) TgMbgzols s FgBaligdol
Mmool sbsggds 3609369wm3z560 sMHOL Mg g356@GHMMHO  Fgi3sligdol  356539BHEMYdOL
096GH0B0E0MYds,  F0gy 90  35MxEHEd0L  bgwmzbmmo  BgoMmbmwo  Jugarols
89939Md0m 539353905 S drml dgLoMbgzo 39MLMBbsOl Bs®)Mdom Lodmdsmgdol
d9LOMWIdOL  F9EIRgO0L  BObZs.  TgLodsdolo®,  33W930L  FYOMPMEMYOOLMZ0L
Bo9MY50d©d 9393900, GMIgeoE ImEgdmeos bob.1-bg.

i — e — —
3am580BM9d0b Lobidgdol| | b B0 |
i | @b || o fgens | fPeomoe ] 2
2 Lo 5 860935 mdIBOL P\ gotougbighs dgebobacnob[ | STod) 00 BIISG b QRBRDOVO
- == 20BLsBE3Mo | Bygsbgdob dotboom | | Lo EnRIe®y | ===

Bob. 1. 330930l 0GOSO 9BHo3900
Bsb. 1-ob dobggzom, 330935 Im03I3L 8999y JOMOMI© 9BO390l:

1. 3565993 9d0L Lol gdol oIy s Jomo 360d369EMdgdOL AoBLSBLIMS.

330935 98996905 ©583905L, GMI 306390 9B93BY 00IbEHORB0E0MIOWO Mbos
ymzooygm dgxslgool dglsdsdolbo 356539EHM9d0, OHMYMEO3 356osEol 96mRg30l, s19g39
056589630l Joge gl gdwero Bsdmdsml d9nslgdol JoBbom, G®Mmdwgdoa Bmaogco
09000bg935d0 9005605 393 IaMmM090T0.  POMMIMEO 35BS 45bLbgeg9dMwm
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S1399BHL Mbs 935L9dIL - 59 SYOWO G 5J3L ROITBIMZIOL, O MO JOMOMOOMDS
0d93s  ™d09dAHMM0 @S LEOWWYMmEBowo  sL3IZboL 3539009008 FgLodErgdEPMBSL.
d9L50530b50, HoMIMPAIBOEO 353)JAMMH0JO0 O 356539BHMYd0 TJBSLBYdOLMZOL Lo oML
990d9ds Bo0mMZ5EMUs;

2. 300900 3565393HMgdol  LobBgdol Logdzgwdy bgrmgzgbrMo byodmbmwo
B0l go8mygbgds 39MLbmbsrols ggz3sl9d0L doBboo.

330935 989dbgdMm@s ©533905L, GMI 53 9BI3BY ©ILHogwol Fgwgre bs
396bMm® 309 gl byermzb®o bgommbmeo Jugwol gmmdomgds, Molmzgolsg bywrmabm®o
Bgoembmemo Jugerol dgboliganrgenbg Mbs doghimoml obs 3mbd@EHdo 893m8s39099ero
3565393900l LobEgdolb 360d3bgePMdYd0. 5TsLMD ghmo Mbs  obbmM 309l
99b39eEGHgooL  doge  890v9ds390ME0 356539 EGMYdOLOmM30L  Hmbgdol  goblobrg®s
bgwm3zbm®o bgodmbmmo Jugeol LHmemo sbsgarol dobbom. 58539 9Ee3bg Mbo
2960LsBE3OML  bgermgzbm@o  BgoOHmbmwo  Jugwol  4e8mbsbgege  dOgHg  doLomgdo
309830309630, OHMIgebsg 999amad 399(m©gdm - 3OHMEOMIGOMEMdoL 3mgB0E0YobE.
30300m, MHMI 50bodbMwo 3mgn030gbGHo 99odwgds FoMdmoaqbogl 30mb3Mg@ o
05658960 ols 099 3960sGHOL 9BIJH0BMdOL 85B3969dgls, 396G, O3 MBOM
3oPoE0s 3980309630, Fom MBOM  Fsswo IOHMIoL  bosgmr0gMgdom  bolosmgds
05658360390 v 39603 0;

3. 30Bbgl-3Mm3glbol  (BoM3gBH0bgol  LsdbobGol  dsgowomBg) 9dmdsgzgds o
3 90Mmgds fHobs 9@s3Bg 800qdwo 3m95303096@gd0L domzswolijobgdoo.
3003wom, O3 8sM39BH0bymeo  LsdLobMOOL  doBbYL-3Bm3gldo  Mbgoo

390035¢0LHobgdmwo  ogmlb bgermzbm®o bgodmbomwo Jugerols dmdsmdol dggao -
36MHMOYJBHoMEMdol  3098303096G0,  OHMIgEoE  BYo3wgbsl  sbgbl  3Mmglol
M3965(30900L guMHMEgdOL OMDY.

3900 Mmool gsbbm®dEogagdols 3GMsd@oznwo bsfjoeo

©oLIMO  5dM36700L  LoMTobgwo  Fgufogerols @S  SBsoBol  FggAs©
Bo0MYo0d©y 3300930l 8)0OMPOMEMY0s, MMl JoMOMOIEO §BH93900 ©s 3MM3gLOL
09568080930 mds FoMdmqbowos 1idgds@dwes dgbsdsdolbo babsbol Loboom (6sb.2).
50b0dbmo  3Mmiaglol LMo 3ogwo dmoEsgl  33arg3ol  ogAA30L, 3gMLmbsrols
©535bslosMYOYE0 356589G GO0l Bmbsoggdoms dgpMmaggdol, Fobslfsro sdwmdsggdols s
9Bowobol,  Fowgdmeo  Jggaqdol  0bGHIM3MHYBHSE00L,  BoMgdo  35653gEHMIO0L
©5L53P5390O® S FgLogIBYdgO 3m9R303095EHOL 3OHMYbMBOMGOOLIMZ0L bgermzbm®o
Bgoembmmo  Jugeol 52900L5 S BMEIML, 0O 3MIB0(30Y6EGHOL  odmygbgdoom
356393 0bgo d0BbYL-3MM39LOL 53900l s IMPYXOMIOOL gBo3gdl.

Georgian Scientists/do®m3ggwo dgi3bogegdo ¢. 8 N 3, 2026 | 198



LoobgMEsE0Mm  BsdMmMdol (3gGyomwo. o., 2026) x§OAWqddo  2sbbmGEogw©s
§065000g0569 LESEGH05d0 HoMmdmpagbowo 33argz0mo bs3Mdsmgdo, om JmMob 33w 930L
doBbgdoly o 93M39569d0L  FgLvdsdoby M1 9356@MOO  Fgmm@MEMaools  JgMbBg3s.
3900MOMEMY05 IMO(353S OHMYMEF M30U906M03, 0Ly MoMEIEMOMH0Z30 330930l TJNMEIIL.
30639 9393DY, Wo@IMOGHMMOL 5bsoBoL LogmdzgEDHg A96OLIBOZMS 35659xEHMYdOL
X380 ©> 898gy ™30LgdM0Z0 33g30L 9OHM-ghoo FgomEOL - ML XHIBOL
390myqgbgdom - 9Ju3dgOHGHMs F0ge  ABbMOEF0IWS  3565FYBHMIIOL  IBMLBHIOS o
965060905, HMAMO3 39600oEOL T9gMbgz0L, s1gzg 09653dGMIol doge gl gdEo
L5 Fomb FgaslgdoLm30L.

RMINL-X2YR0L IgMmEO 259m094gbgds 3mb63M9B I LH30MbMIb Ws393d0MgdOM
dmbsfoemgms  99bgmergdgdol, godmomgdgdols s  FgRsLgdgdol  godmbisgargbs.

2M3ML-X39IR0L IgnMmEoL O™ IMbsfowggdo 00gd9gb Jmbsfioggmdsl dmguogdver
©oL3MB0sdo, MHMIWol BoBsbos 2oM339Mwo  3OMIWYIoL, IM3wgbol 96  IMmglol

36535¢0dbMH030 45bbogs.

306589 Mool X300l

33€930b BobBYdOLS B XIIBO ©5
@sbofiyobo @5 50m3B980b  — Bgmrr;]@gx”@ (:?’00‘) ﬁ?bﬁbbﬁ%is‘gz Bobs 356589 BMgd0l
2 3BL5 DO ®RY3 WOGHIBIGHIGOL sBoEabo

5BbEgds
Ls3:79939@ D) QvBob

A4
9eaBogdoms 300b35M0b 230 3Igds | 3%mb356é:h 306589 BMgdobL
dgaM™m390 69U3mBgBEBms | JQ30 56506905

\__/—\
v

dmb53g0ms bgamgbomo
bBoGOLGH3MO 9ebo39990 0L

Fobslfato »; > » 690 6Hebryeno Jugamols

308590 5B5¢woo (SPSS) U3oBs®BoBogos s

A4

856939H0B3 7o BoBBYL- 3
0©9ag00b Bomgds | Bgommboyemo Jugerol
@sboliByo 360339b0b 53995 s ©5 5B5@0%00 < b§sa@gds (Training)

O@geo6gds

A

A

65b. 2. 35659960 Iol/ 35600l Jgxi3sligdols Imwgarol d9d+dsgzgdolsmgol gbodsdolo
3900 MMY00L 356bMM 309w gdol 1630 I3H I MdS

506086900 39Ol 063500 M306M5EYLMOYOO0.:

e Jmbsfogoms Imemol 0bEgMogdEool dglsdwgdenmds;

®  00Q9J00LS S FGH YOI GdJOOL gbgMHOMYDdS;

e 15300boL LOEMIOLY O Q5BbOWIZ;

e 35JBHMMH9OL IOl 35300609d0L godmzegbs;

e 9JU39HGO 3MOOL BMOT>EOBI300L TGboIGI M.
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1M3ML-X29R0L 899  TgLodEgdg0s  obgmMOo  35M0dgEMYOOL  odmgEgbs,
™I gd03 d99ama godm0ygqbgds MHomgbmdMmog sbsgroBdo.

331930 356bmM 309w gd0l 30M39L30 BMIML-KaRdo IMbsfowwgmdbgb:

e HR L3gs0swobi@gdo,
* M0l 139305OLEBHYOO (F5Y403900L/do39E0byoL T9bgx9M9dO).
990pamd 93o3Pg, TgLsdSFOLO 356589 BHMJOOL  golisbmBo 8993539090 0gm
3003394bEo bEHObIMEH0DYdIMWO 98M30MB30L BMMTs, MG BMO(393s OMYME3
©99MAMR3099 @S LTI 3MDBO30LMD 393806M9dM 30bg9dL, SBY39 30b63M 9GO
3565393900l AoLoBMTS© 339 SMLYIM 300b356M9dL. F93w9ds390o 3MmI3wgdleo
3000b356M0 goaH5360e 0gbs MgldMmE9b3gdmsb Bmbsizgdms TgaMmggdol doBboo.

39260™390o  dmbs3gdgdol  fobsbffo®o  ©s3m8s3900L g9y (Imbs3gdgdols
39089605, 3m@0M9ds, bMMTsoDs305), oBbMO309W @S Fomo LEGOLEH03MMO sbsErobo
LBEAHOGHOLEHOIMMO 3OrMAM5TS SPSS-0l 2odmygbgdoom.

bgwmgzbm®o  BgoOmbmwo  Jugeol  slfagobmgol  BmIML-xaMBol  Fog
©IBNLBHIOMEO 356539 BHMIOOLMZ0L  FoboLBE3Ms fmbgdo SWARA (Step-wise Weight
Assessment Ratio Analysis) dgomol 259mygbgdoo.

SWARA 890000 953996905 94b396MEwe 99535699906 5 296LsBM3M3L MOMMGMEo
356599@H®oL IgoMmgdom 360d369wmdsl (Yazdani et al.,, 2019; Karabasevi¢ et al., 2015).
SWARA 3900m@0 3060390 890mm035H90e 0dbs 2010 gl Kersuliene, Zavadskas o
Turskis-ob d0g6M. s0b0dbero IgomEol doMomso Jobsbos 300EIOH0w93900L s dsmo
Pmbgdol  goblobeads  gdu3gdEGHwwo  TgxnsLgdgdol  Logdzgwdg.  SWARA-U
390LO3MMOGIMWo  M30MOEJLMS  BEAMTIMGMOL 00530,  OHMI  3M0EHIM0IGOOL
300G IBH0DI305 bMME09w©Ids 9Bod3mdM0350, M3 9JudgMHGHIOL Lodrowgdsls sderg3l
05680000930 89535LMmb DoMMgMEo 360GIO0MIol Fgsmgdomo 3b500369wMdy;
99b39OGHMo 3oL 95399dEBH0560 25dmyqbgds; 0bEIM3MYEH0MYdS©O T99A900. Bgo™Mm©O
RIOOMO  35dM0Ygbgds  93mbmdozol, d969x96EHOL, 0bm0bgMool, WmolE0Zobs s
90050 295630056M9d30L 33¢0g390do (Kersuliene et al., 2010).

399p™d 30535 300GJO0YF0560 goHY3930wgdol domgdol - CoCoSo dgmmob
399my96900m, 9BbMME309ww s MsbsdIOMIWGIOL 3BIMEMJGHOLMOOL 3MIBOG0Y6EHIOOL
©5396s. 890939, @o8Mm3wobs ol MobsIIOMAWYdO, GMIGdoE  F9gLsds3gd0b
656053008 B0Bb6YOL s MHMIGILSE 299Bbosm  Bomoo  9i39dBH0sbMds.  33¢ng30L
RM9ddo CoCoSo dgoom©o sdmygbgdrme 0dbs 3MM©wdEHowmdol 3:m95303096¢0L
3B BoMYdOLsM30lL,  OHMIgwoE,  megol  dbOOZ,  gobbm®Eogws  bgarmgbmeo

Byoembmo Jugeroom.
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bgwm3zbm®o byodmbrywo Jugwol dmgeo®gds - 50bodbmer 9@s3%Bg d9Mbgrew
0965 306053060 4530390900l bgoOHmbywo Jugol sMJoBgdGOs (RobbmMEogws
969900UL, 6g0MmMbgdOL FgLlsdsdobo MomEIbmdOLs s 993035300l BbJ300L FoBLEBOZMY).
09099853900 bgwmgbm®o  bgo®mbmmo  Jugro  0dwgzs 3™ EH0MEmdol
309803096@0L  30Mmabmbme 8600369 Mmdgdl  mommgMmo  s6s3dOMIobm3zol,
Gdwgdog 999amd 259m0ygbgds d0BObYL-3MHMELOL MY oMmYdOLIM30L  OHMOMO
35653936900l 3m6M9dEGH0MGOOLIMZOL.

@5 B, 256bmM(3090s MmOABOBIEOMo (356 3930by0/854003900) doBbgL-
36MHmEqbol  3mEgEo®gds  3m330GHIOMo  3OmaMsds BPMN - Bizagi Modeler-ol
3900yg9gbgd0m dobo 356M5d9GHM9d0L  Fgboxzsligdws. bgwmgbm®mo byodmbmwo Jugarol
d9domdolb 9990 - 3MMEYIBH0MWMdol  3m9x303096¢0 - 0b3HJM0M©Ids 30DbgL-
36MHm3qLOL dmEYdo, Moms 3983sLIL OHMOMO MO0 S BobIBLMEGO IBsbstIY9dO.

33365

B90mm Homdmygboo 33cng30L FGOMPMEMY0s S oo odmygbgdols Gggygdo,
300900 BoEoLYOES30Mm  65OMIOL  BsMRAW9dTo, @Ebsymxl, MHMI  JgMLmbswol
99MB9g30L5 S J985L9d0L 3MMEILBT0 M30L9dM030 s MOMEIbMdGMOZ0 33¢930L FgoMEYdIOL
9ONMIW030 45dmYygbgds MBOWB3gEYMRL 255HY393H0wgdol do®gdol MMM Fo®o
LoBMBEHIL, MBOYJBHVIOMBSBS > BIBMMBSL. M30L9dM030 goMEIdO FGLoAEIGO MDD
0dg3s 9983589l 39603 JOOL 3OHMBIBOYWO s 306HM36O Fobsliosmgdgdo, bergm
(om9bmdMoz30  IgnMmEgdo  NHOMBIIWYmaL  Jogdmwo  dmbs399930L  goBMAZI,
390569050, bLAOGOLEH0IME 565EOBL S LOdMEMM - TgRslGdSL.

505Lmsb,  FMO35¢3M0GHIM0MTosbo  Fgxnolgdol Fgomgdol asdmygbgds
9600369wm3bso  9mMOxMmdgLIdL  @oshY39B0wgdol  FoEgdol  3OMEgLL, Mo
d9L5dgd9wl bob 3565393Mgd0l Mob0Mm9dL S 3OOMMOEGYEHIO0L d0boFqdsl.

056509060Mm39 30639030  goblogzMmMgdme 860d369emdsl 0dgbl bgwmzbmmo
0639 9d30bL 06390060935 39OLMbsEol JoMr30L 3OM39190d0, ML 0y byl MHymdL
dmbsi3gdms oo  JmEMEemdol  BHMeg  sdwgdsggdsl,  dga3eligdol  3GmigLiol
53GMB5BH0DI300L, 9650 EH03MNM0  FgLodgdEMIGOOL  AOBIOMMIIL S 50560
1309 GHOMdOL Jg30609d05b.

d9L50530LOE,  M30LgdIMOZ0 O MIMOIbMdMO30  33wg30L  FgMEIdOU,
36935¢0 36003 9M0dosbo  FgxzoLgdol  Imgaergdols s  bgwmzbm®o  0bEgwgd@ob
3™33wgdbmEo  o9mygbgds  Fomdmoagbl  3gMLmbscrol  JgMBg30Ls s Fga3eligdols
56589000™m39  LobiBgdgdol  4obz0macgdol  860d3bgem3zsb  fobsdoMmmdsl.  dsmo
063936000900 259mygbgds  BMoL  Jgxslgdol  LoBMLEHIL, #o8FFOMIIWMBSLS
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15O OIBMBSL, M3, Bodmwmm, byl »MHgmdl MmOA60Bs3gool  bEBHMIEIHMEo
doBb700L dorfjg35L0 S 505F0sBMMO MYLMMLYIOL 9BqJEH0D FoMMZSU.

bgwmgzbm®o  bgo®mbmmo  Jugeol  3domdol  T99gagdol  0bEgaM0Mmgds
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Development of a research methodology for personnel assessment and candidate

selection tasks on the example of the marketing department
Medea Tevdoradze, Ana Gergauli
Georgian Technical University

medeat@gtu.ge, gergauli.ana@gtu.ge

Abstract

It is discussed the development of a methodology for addressing the problem of assessing
the performance of existing personnel within an organization and candidates participating in the
recruitment process in the article. The assessment/selection process is assumed to involve the
development and application of an artificial neural network, input of which should consist of the
values of a set of parameters sufficient for analyzing and evaluating the performance of a
marketing department employee. A certain coefficient should be obtained at the output layer of
the artificial neural network, which will subsequently be used to adjust time parameters in the
modeling of ongoing organizational processes. The paper presents the full cycle of the research
implementation: the formation of a parameter system; the determination of parameter weights;
the determination and evaluation of the coefficient intended for correcting time parameters in
the modeling process; obtaining of predictive coefficient values using an artificial neural network;

and the modeling of marketing processes for different values of the coefficients.

Keywords: Development of a methodology for solving the personnel/candidate evaluation
tasks, development of a system of parameters for candidate selection/personnel assessment,
development of an artificial neural network for predicting employee/candidate evaluation

coefficients, modeling of the marketing business process.
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Intercultural Communication: Factors of Success and Failure Conditions
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PhD, Assistant Professor, Batumi State Maritime Academy

Abstract

The article discusses the essence of intercultural communication and the main factors that
determine its success or failure. In the conditions of modern globalization, communication
between representatives of different cultures acquires special importance in both professional,
educational, and social spheres. Effective intercultural communication implies not only
knowledge of a foreign language, but also awareness of different cultural values, norms,

behavioral models, and communication strategies.

The paper focuses on factors such as the perception of cultural differences, language competence,
non-verbal communication, stereotypes, ethnocentrism, consideration of cultural context, and
tolerance of communication participants. The basis of successful communication is considered to
be cultural awareness, empathy, active listening, respect for differences, and awareness of one's
own cultural characteristics in the communication process. In addition, cultural
misunderstandings, language barriers, stereotypical attitudes, and disregard for different

communication rules may become the cause of communication failure.

The study emphasizes the importance of developing intercultural competence and shows that
effective communication is an important prerequisite for building mutual understanding,

cooperation, and trust between different cultures.

Introduction

The emergence of linguistic personality as a result of the formation of the anthropocentric
linguistic paradigm aroused scientists' interest in the cultural characteristics of the speaking
person (cultural identity of a person, national culture and subculture, national mentality,
linguistic and cultural picture of the world, etc.). The formation of linguistic personality within

the framework of a specific culture, the formation of its linguistic thinking and worldview, was
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recognized as one of the important problems, therefore, an important area of scientific research
was the study of those linguistic and social factors that turned a linguistic personality into a
"cultural personality”, that is, linguoculturological studies were activated: scientists studied
cultural stereotypes, cultural concepts. Special attention was paid to the study of such linguistic
and speech units that represented the unity of linguistic and extralinguistic aspects, that is, they
had a linguistic and cultural component. First of all, phraseologisms, as well as cultural realities,
were in the center of attention. Later, units carrying cultural connotations: metaphors of a
national character, zoonyms, precedent names and texts, and expressions entered the field of

scientific interests.
Discussion

The mentioned unit forms the so-called cultural code, the perception and decoding of which is
much more difficult than the linguistic code. Successful communication is possible only with the

perception of both codes.

The famous semiotician Yuri Lotman said that in any text, as a minimum, two codes are

intertwined - linguistic and cultural (Jlorman 1970:27).

The minimum means that in different types of texts, in different discourse conditions, we will
need a third code to perceive information, for example: in professional communication -
knowledge of the terminology system of the relevant specialty; in a marginal group - of a specific
subculture. The abundance of linguocultural studies has given us quite significant results: it
turned out that any nation creates a peculiar linguistic and cultural picture of the objective world
around it, and the specificity of this picture is determined not only by geophysical and socio-
political differences, but also by the fact that nations living in a similar geopolitical space perceive
the world differently, and in the process of long historical development they develop a specific
“vision” of the world. If for the English, Russians and many other nations the words (uncle, aunt,
cousin, ga44, TeTd, Ky3eH, Ky3uHa) are enough to express kinship ties, regardless of whether they
are relatives on the mother's side or on the father's side, the linguistic personality formed in
Georgian culture chooses the following distinctions: uncle, aunt, aunt, cousin, cousin, cousin.

Even more detailed definitions exist in Turkish and other Eastern languages.

What is accepted in one culture may be strange or forbidden in other cultures. Of course,
knowledge of these linguistic and cultural nuances is a necessary condition for successful
intercultural communication. Ignorance or conscious ignorance of them can become a condition

for serious conflict.

Successful and effective communication between representatives of two different cultures
requires an “optimal coincidence” of the consciousness of communicants. Linguistic

consciousness has a certain human character, since it includes a common information layer
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available to all nations: this is the structure of the solar system, the constituent parts of the Earth,
climatic zones and a lot of other information, which is quite rich in supra-ethnic customs (for
example, uniform or similar customs throughout the Christian or Muslim world), as well as the
common fund of humanity, which is represented by the majority of sciences, or the achievements

of widely known and popular ancient culture, etc.

When intercultural communication is carried out in a professional sphere, the “optimal
coincidence” of the communicants’ consciousness is further enhanced by similar education,
professional interests, and experience. At the same time, we should not forget that if the above
serves successful communication, the difference in the national components of linguistic
consciousness leads to communication failure. For example, an equivalent word in two cultures
may have cultural connotations with different associations. According to Vitaly Kostomarov and
his co-author, E. Vereshchagin, intercultural communication can be understood in a very broad
sense; they believe that even people who speak the same language do not always manage to
understand each other correctly, which is often due to intercultural differences, which they call

“cultural memory” (Bepemarus, Kocromapos 2005:157).

Svetlana Ter-Minasova attaches great importance to communication, since “Her Majesty” governs
people, their lives, development, actions, their understanding of the world and themselves as part
of this world, but at the same time she believes that “the most vivid examples of the clash of
cultures are given in real interactions with foreigners, both in their own country and in their
own” (Ter-Minasova, 2017: 21).

Intercultural communication implies the connection and interaction of representatives of
different cultures, which can be manifested in direct or indirect contacts of individuals and their

groups. The latter includes writing and electronic communication.

We already know how diverse cultures can be, how different people are in terms of dress,
behavior, diet, living environment, views, perceptions, and interpretation of the same object or
event. Naturally, it is not easy to understand and accept a person with radically or even slightly
different ideas and views from our own, especially when we know little or nothing about their

culture.

Intercultural communication is studied at an interdisciplinary level within the framework of such

sciences as culturology, linguistics, ethnology, sociology, communication theory, etc.

According to A. P. Sadokhin, “intercultural communication is a set of diverse interactions

between representatives of different cultures or groups” (Cagoxun, 2005:28).

The concept of intercultural communication interpreted in this way raises two important
questions: what is different in a particular culture and how it is expressed. Culture is a set of codes

that require a representative of this culture to behave in a certain way; therefore, great
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importance is attached to the well-thought-out tactics and strategy of the speech behavior of a

linguistic personality.

In the English philological tradition, the terms cross-cultural, intercultural, and multicultural
communication are often used. Claire Kramsch explains these terms as follows: In her opinion,
the term “intercultural” or “intercultural” usually refers to the meeting of two cultures or two

languages beyond the political boundaries of nations/states.

The term intercultural can also refer to communication between people belonging to different
ethnic, social, and gender cultures within the framework of one national language. Both terms
are used to characterize communication, which consists, for example, between a Chinese
American and an African American, a representative of the working class and a representative of
high society, a homosexual and a heterosexual, a man and a woman. Intercultural communication
refers to the dialogue between representatives of a minority culture and the dominant culture

and is associated with issues of bilingualism and biculturalism” (Kramsch, 2011:324).

Ignorance of a foreign culture often creates conditions for communicators to experience culture
shock. This term has been used in the scientific literature since the late 1950s to describe the
feeling of tension, uncertainty, and anxiety that a person or group of people experience when

they find themselves in a new and unusual cultural environment.

During cultural shock, the values and norms of cultures familiar to a person and alien to them are
confronted. Cultural shock, in a broad sense, as a philosophical-cultural or philosophical-
historical category, was very important for the formation of cultural sciences. XII-XVII centuries.
The accounts of Oberg, Culture Shock and the Problem Adjustment in New Cultural
Environments https://d31kydh6n6r5j5.cloudfront.net/uploads/sites/467/2020/07/).

Travelers who described an infinite number of new countries and peoples caused a cultural shock
in Europe, which laid the foundation for the formation of the phenomenon of culture as an object
of study. Cultural shock caused a revolution in the minds of Europeans, which can be called an
anthropological revolution. Its essence is that the idea of Europeans about their own uniqueness
was shaken; it turned out that humanity consists of many cultures. On the whole, cultural shock
plays a positive role in culture, since it contributes to the interaction and mutual enrichment of
cultures, the integration of other cultural elements into traditional culture, and the growth of

openness of cultures

The strength of the shock reaction is determined by the degree of difference between cultures.
Culture shock is experienced to a greater or lesser extent by everyone who first enters a foreign
cultural environment (tourists, immigrants, and, among them, young sailors who go to sea for the
first time as part of a multinational crew). It is not surprising that intensive cultural diffusion

among inexperienced crew members leads to a confrontation between values, norms, and
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behavioral patterns, but much more difficult are cases of failure of intercultural communication

caused by different speech behavior.

In some cases, cultural shock disappears painlessly, and sometimes it can develop into a serious
conflict. The fact is that in most cases, crew members have to carry out professional
communication in a closed space, which adds psychological problems to communication, so the
study of professional communication of sailors is also necessary in the context of the theory of

conflictology.

As Otar Kocharadze notes, conflict (Latin: clash) is a form of human interaction, during which
the tendency to confrontation, hostility prevails, and the achieved level of unity, agreement and
cooperation is violated. Conflicts are of different scales and types. Different people, social units
and civil institutions, cultures and civilizations, historical systems and trends in social
development can be in a state of conflict (http://otarkochoradze. blogspot.com/2009/12/blog-
post_4771.html).

It can be said that there is no sphere of life that would be free from conflicts. Even an individual
person experiences internal disagreements, conflicts of feelings and needs, a struggle of desires
and prohibitions. The manifestations of conflict are extremely diverse; it can arise between
separate groups and can take different directions. There are many different definitions of conflict
in the scientific literature. Each of them emphasizes one or several features of the conflict
situation that are important for any science, for example, psychology, sociology, culturology,

history, or research tasks.

The most common definition in modern Western literature is that of the American scholar Louis
Coser, which is included in many dictionaries and encyclopedias. According to this definition,
conflict is “a struggle for values and claims to a certain social status, power, and material well-
being that is not enough for everyone; a struggle in which the goal of the parties to the conflict

is to neutralize, harm, or destroy the opponent” (Coser 2000:53).
The author identifies common features characteristic of a conflict situation:

1. A necessary condition for a conflict is the existence of two parties. These parties can be
individuals, groups of people, classes, even cultures. This condition does not mean that there are

always only two parties in a conflict. There can be much more;

2. A necessary condition for a conflict is the existence of a “deficit”, i.e., a limited amount of
material and spiritual well-being, when anyone who wants it cannot fully satisfy their needs.
Moreover, the deficit can be completely different. It can be objects, values, spiritual and material

wealth, social functions, prestigious activities and public roles, jobs;
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3. Conflicts arise only when the parties want to achieve a goal or gain benefits at the expense of
the other. In such a case, the success of one party means the failure of the other, so the parties in
conflict always strive to eliminate the opposing party, or at least bring it under control. Hence

the personal element that exists in practically any conflict.
To overcome a particular conflict, it is necessary to clarify the following data:

1. Characteristics of the parties to the conflict — their values and motivations, aspirations and
goals, intellectual, psychological and social resources in the conduct or resolution of the conflict,

their perceptions of the conflict, chosen strategy and tactics;

2. The prehistory of the relationship between the parties to the conflict — interdependence,

mutual stereotypes and expectations and, most importantly, the degree of polarity of their views;

3. The nature of what led to the conflict — its boundaries, motivational values, definition,

periodicity;

4. Social environment in which the conflict arises — various instruments, institutions, constraints.
Level of encouragement or restraint, depending on what kind of strategy and tactics are chosen
in conducting or resolving the conflict, the social norms and institutional forms that exist for

regulating conflicts;

5. Stakeholders — their attitude towards the parties to the conflict and each other, interest in a

particular outcome of the conflict, their characteristics;

6. Strategy and tactics used by the parties to the conflict — assessment or change of advantages,
disadvantages and subjective capabilities, attempts of one party to influence the other party’s

perceptions of the former’s advantages or disadvantages, etc.;

7. The consequences of conflicts for its participants and stakeholders — benefits or losses are
related to the immediate subject of the conflict, internal changes in the parties to the conflict,
changes in their attitudes towards each other, etc. Conflict is accompanied by two phenomena:
disagreement and dominance. Disagreement describes the state and orientation of the views,
interests, and goals of the participants, which are expressed in demands. Disagreement forms rival
types of behavior. According to one of the founders of conflict theory, Louis Coser, the strategy
and tactics of behavior (including speech behavior), along with other resources, are a condition

for conducting or resolving a conflict.
Conclusion

Thus, we can conclude that maritime communication is a complex type of intercultural
professional communication, which is characterized by different forms of failure: from minor

errors and inaccuracies to misunderstandings and sometimes ending with conflict. In our opinion,
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the success of professional communication is facilitated by knowledge of cultures, the
development of intercultural communication skills, good professional training, etc., which
contributes to the selection of appropriate speech behavior strategies and tactics for all typical

situations.

According to one of the founders of conflict theory, Louis Coser, the strategy and tactics of
behavior (including speech behavior), along with other resources, are a condition for conducting

or resolving a conflict.

Based on the above, we can conclude that maritime communication is a complex type of
intercultural professional communication, which is characterized by different forms of failure:
from minor errors and inaccuracies to misunderstandings and sometimes ending with conflict. In
our opinion, the success of professional communication is facilitated by knowledge of cultures,
the development of intercultural communication skills, good professional training, etc., which
contributes to the selection of appropriate speech behavior strategies and tactics for all typical

situations.
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Dmaolomgolsg 30 bmgosemy®o ©o 93mbmdognemo  ymxzosb  go8mdobst
9953 gdMBGBOL  LOVEPYMGBOgdoL,  MHBOMB3gEYMmBoo  3bmgMgdol  LoddmEM,
&dol Joboe§g350 0O 69d0LYMa3s, 59dgMmds @s IMMBss LoFoMm.

L5305m@ boby®mdeogo gbos 4ologwgEo 3MOLIBEHMO0EIB 39530EDBMdSTY. LHogeobogg
396030 165 Bsgyseml Loggwmdz9geo 3530@0L 3MMBGLBOMbsoBAL. 39OLLBETS Fomawn
©Mbgbg Mbs Jgolfoguml 653053309, SLEHOMBMA0S, B0BOIS, Fo0YISE03S, FIMYMITG0,
063000, LogMMSTMOOLM, LEBOIsM BsBsOMwo @S b3, s b Y39wsRIMO ™MH3L
dm0oygMob 9MHm 3063690580, HMIGELoE 3930E9b0 90dd93s.

OMaMmO3 30 29bgds I9DBPZsME0, Mbs 899h30mL MO FbmmE 08 FoblsgMmMgdyew
L53go®mMb, MMIgdoa s0dmPbgds, 50539 3gaboE, BMESEOL OE boFgMl, MMIgwos
S0FMM300s  356g065-obsasMgdom,  Lbgoslbgzs  gwgddHOm  dmfymdomdgdom,
909939560 Mdgdom, 3(9-30569d0m. Mbs Fgghg0ml LT 339 gds©  ™3ebaL,
53d0bMOSL, GMIgbsg 3960 ofhagl 03bm®oMmgdsl obg s 3960 ocMymal, GMmAMOS
b3gwgmbg ©smRbowgdo, Mbs 899h30mL 08 3MEEHMOGdOL FoMdmBoygbgms fequ,
bBoO3  MOMMIMOL  SEIOWO s IMZogMBdBo 835360 FIBLEBOZOMEO
056580090Md00m, M9 5309300 5 0BLEBHMYI309000.

399D9 BMLEHOS FoblsDL3OMo My 306 ML 306 - s gl 4930l 930355500.

3990l Loboom Labgwdfoxrml bdgwgmol oo bsfowo §ywgds 6s3oML s 0fygdl 3M3L
3996965 0 B3zsd0. bAgwgmol 53 Bofowbg 3o sMEowgdgro bgds 30Mmmzbadol
3960B935, ®MIgoi 396mbgdol s {gbgdol ©s3300 FoMMH3L ggdl. gl ssdosbo  3o-
39303)5b00.

OMMO3E 303000 399D9 MO0 J0M0MOO I33MESIBEG0S Bogqddsby s LoBsbdsbg, 39dby
w350 glo GBROL 3oLbolidydgw 30ML HotBmowyqbl 3o30@sbo (The Master/The Captain).
00 35Lvbl 53908 39dbY, 29dob BHZ30MMDBY s 930355Dg s SBYIMOTZo YO0
399003BW MO N6.

L59930569 g9bgmxzomgds (Deck Department)

3930360l MBOMLO 0965d93(g (Chief Officer / Chief Mate);
3930300l Igmeg 96589309 (Second Officer);

o 3530360l gLsdg msbs89dfg (Third Officer);

e dm@3dobo (Boatswain / Bosun);

o 353OMLYdo  (390MmE3O0Wgdol  3Jmbg  3oMZzgwro  Jaslol  BsGMmlbo  Able
Seaman/qsd{ygdo ds@HGmbo Ordinary Seaman);
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o 3500930/365d3H0396¢ 0 (Deck Cadet).

153567969 aobgmgoegds (Engine Department)

o NBOM™Lo 065069M-39J5603mbo (Chief Engineer);

o 39mO9 0650696~ 89dsb03mbo/306M39e0 sLoLEGHIBE- 9dobozmbo (Second Engineer/First
Assistant Engineer);

e J9Lodg 0bg0bgM-09Job03mbo/IgmMg sbobBbE -09dsbozmlo (Third Engineer/Second
Assistant Engineer);

e Jgmmby 0b50696-09d5603mbo/Aglsdy sLoLEgbG-09dsbozmbo (Fourth Engineer/Third
Assistant Engineer);

e 99dEH®™Igdobozmbo (Electrical Engineer);

e dm@HMmO®obEo (Motorman).

315939 sABAsMy 39MLMBsero (Catering Department)

3930360l Lo@yzs BogsFMHM 019 LsdbgM™ ggdbyg 356Mmbos. yz9ws 2sb35MYMWgds B530MH0L
3odmbmeo (shore-to-ship) 99593995 3930E9bL. 39303960 MHBOHWO39WYMRL MLsgMmbem
6530953050, GH3000L MLOBOMbM oIHBOZIL, 0g0 MMYIBEOBIOL 390090 535M0M,
1595339em Bo3w9omgdl. 53MBEHMMEgAL 93035550l §9360900L 593565, 39bmbo sdeng3ly Tobs
MRgdsl  LoFoMmmgdol 99dmbggzsdo  dmobobmlb bsgdgm  5sd0sbol 0BmwsE0s, b

fosbocroliml 39Hw35960, 56 Mlsg390mO™L 309

3990l d9gM9doL Logbseol (Distress signal) 89dmbggzsdo ol bgerddegsbgermdls 4gdols
395MBgbSL, MMHQ60DOL M3l Bodsdz9wMm M3gM300L, MIOMMO A5LBEJAL LogMmbol
3MmM0bsGJOL s 09dL Y39ws BMAsL 93035:50L5 s IBO3MGOOL goolisMBgbo.

3930360l d6Mdsb9dq00, oL MBWGBIAMBOMGIOL BsMRWGDT0, 1350 EIOMEIMS dMME DY
dY4mx30 y39ws 306H0Lm30U;

3930360l 09099900 ©sdM30YOME0s 035BY, Jobo 3900 FoLsFoMTos 0¥y Logbowo Lbgs
3990056 5®0L JoEgdMwo. mv) Loaboswo Mez30L039 39d0L GOl FJowgdwro, S3bsEIOL
3990L 356250 S 00gdL boE By LEOEWMBSL.

SOS 25053905  93mbGHOMegdl  GMDSS 256530l  Logboeols  a5s39dsL  BL@o
3MmM6OH0bsEgd0m.

3930360l 3635690980 BmsO 4b5d0l OHMU:

Sound the general signal- Bo®ogom bogMmm 4565d0;
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Muster all crew - 993600093 8090 93035505

Take your emergency equipment - 5009 b356290M 50 F9OZ300MDY;

Proceed to your muster stations - 259356m90 ®J3960 8936900L 50w qdDY;

Check the crew list - 8959m{jdg0 9303550L Loo;

Report the situation to the bridge - 895&ym00bgm Lo@wyszool dglobgd bogl;

Maintain communication to the bridge - 990650p"bgm 3530060 boMb;

Stand by for the Further orders - oogemqo 999dymad d6ds6909dL.

b56dM0l ML AoL(39dL 390y 0M3As67dgBL:

Raise the fire alarm - g58mo3bsgo bsbdMobl gobysdo;

Report the location of the fire - 536md900 bsbIMOL 5 ROTYOIOYMD;

Close all fire doors - obvMHgm yzgars bobsbddOm 3o60;

Stop ventilation - 259mMMg0 39630w5309;

Prepare the fire-fighting equipment - 353%50g0 bsbdsMofobssdgam 50FIMH30Mds;
Fire party, proceed to the scene - LobsbdOm X330 35935MMNML T9gdmnbz930L S0 DY;
Shut off the fuel supply - 4500539390 L5)3530L dofimegds;

Report when the fire is under control - 9gs¢gmdobgm, MHmgLsg bobds®o 3mbEHGMEL
©5993090905098>

3990l 0@ ™3905: 3530960 g9al 439esbg dMW ML BHM39dL, 16 J0od3l FMboswrgdo, G93900
5 89360 Bbgs 360d369wmg560 Msa.

3990L doBH™3900L OML A5L39dL G909 0MsbgdgdL:

Prepare to abandon ship - mgdbogo 3990l ola@m390o;

Muster at your assigned stations - 990360090 09396030L 356L5HBMIOI 5P GODY;
Prepare the lifeboats - 8589 b3>d39em 653990;

Lower the lifeboats - o330 Bsdsd39wm 6o3900;

Embark the lifeboats - holibgoom 1535939crm 6539900;
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Abandon Ship - s@™3z90 39090;
Remain calm - 9906s6>B1bgo bLoddzog.

3930360l M95c M0 dMJs6gd9d0L Bsdmmazes dmML 53309356l s 9dwgdgeoiss 9o
UGSGH0530 3500 Bs3MMZws. Bgdmm dmyz560e0 Fogow0mgd0EIb bsmenog RsBL, Msdwgbo
ROOHOWHE O MMHR60DYOMs FMIdgEIOL 040 Logsbygdm Lo@wo30930L EOHMU.

sL0sb SbMEoMEIds 89890 B0Tsb-m301909d0: obsmegdMwo, Msz30L0 Logddob sGyo
93™©b69, dmOLIFIMYBHI0, 335360 s IMIMbM3zbo, LsdsOmeosbo, ymwolbdogho s
300000. 35303960 Mbs ogml gMmboo s gM@egdosbo, dolo dm3s5wgmdgdols
B3B3350 30605306155 000090, MM 356 Qo6LS3 MM MEo dMmbMIgdom s

4165009000 b om35mL 9gdol 37MLO, GMmIol J933Wwol MBEYds 56M530L 543U.

0] bLoabsero bbgs 29306 s®ol BoMgdMEo: IHAIMYOOL MMYIEOBYds: srIYm3bgderog
30YmodlL Lodsdz39wm M39Md3090L, 33¢P0l 3L S JoEobL Bvd39wsE, MY gl MBORODBMS
dobo 9303570bmM30L.

30099603530900: 5LEGHOHOL Logboswrols F0LgdsL S 3MMOEOLsE0L MHg3l dmddggdgdL
653067 ©oxdbgdmer  Ls3dYIMM-Bsdsd3gem  LEALbEMBMSD.  3530GS60  Yzgsbsot
BmIgoL ©093YMBL 053006 S030WML 490l 353900 - I3YMMBS FEBHOLYSE ™ol
396030 s 393006990096 3830 Md0sL 3gMomdo.

65306356 805bEMgdoLsl MLOROHMBMIdOL Fgugdo Mbs QoomEMBoamb. sME wmEdsbol
50mbgwol  MHml  d30Mgds  3930G6OL  35LbolidygdwMds  MLIROMbM  37M30LY,
8019b9g53500 0d0ls, BT 3669093l M Edsbo goligqal.

bbgs 4990006  Jgxobgool  LsdodMmgdol d9d8mbgzg3zsdo 2963399, ULHMOIRS®
55 5DMHM3bs Mbs IMJdxgdIL: 30655 b 53bMdML Fgm®g 49dl Msz30L0 g9gdol

Lobgarm9ds, IB0T6gdoL 3O G0, 3gdol 3OO S SO IOIMYMIS O 35U
035039 6o 3000Mml 03039 9mbszg8gd0. (obsswdogy dgdmbgglsdo 4gdol omw3gs
239MQ5)35¢005. 030 XIO 0©gOL HBMIgOL B3OS 4oaLIMRGbs, LsTsdzgerm Bogqddo
MBS ooLbl X9 Jowgdo s 85333900, IMBY(3900 s 53500TYMRIO0, 899Iy 93035550l
£936090L 5993l MRgdSL OIEHMZMD dMMEHO S dEPML M350 BH™M39gdL 9L, 0sb Joodal
JObogdo  (Logqddsbm s LsFsbJobm), 3980, ©™3MIIPBEHIP0 ©s  Fotrmeo
©M3799630305, 39dbg  9OLYOMO  FMo. g39esBY  HMBLOLOSIMZbM  FMZoWGMBYS
O30l 9MOE39 YO0l ©sdmfdgds, d00mml gowsHy39B0wgds 300@bML 43500
3O G0 0¥ BsObML B3580. 9.0. 3930E9B0 0153L9dL bmGsMOMLOL MAREGOGOLSES.

Collision -dgxobgdo:

Stop the engines - 25589090 d053900;
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Close the watertight doors - obmMgom igoasmd@eco 3o09d0;
Check damage - 8959m{j3907 ©5H056909;
Report any flooding - 895&ym00bgom 6500Ldoghmo o@dm®m3zol Gqlabgd;

Prepare the damage- control equipment - 8modH5IM IH0OBYdOL  33MBEHGMOL
SO FYMHZ0MBY;

Stand by further orders - y9wMm©go J90™a dHJ969d90UL.

39303HbMds  MmEOomYsb3g  8585353900L 35653 IOMBIE®  0M3EGIMs, U 39bIMHMdS
MEIWI0  0Ym, 0099935... 090mMB oG Emdl LrLGo UBggbol Fomdmdsygbgwms
6oEbgzo,  MHMIIoo3 3930360l 9650©YIMBOSBY 290D, LEBOIIMm 53500900580
Log®MdbMdEs©  dM0Tdo@s gmambs  BEHMWIBEIOOL MoEbads, MMIWIdoE dBs© M0
39303)bmdoLm3z0U.

JoOmM@o 3963900 @gBH0©ob  299ma0bsmg goblxols Logobos, sM0OL ™y 565 Jorols
500 boesbHy, M) Msdgbs TgboxzgMolbo 1sbsdEYdMdss 395303HBMdS Joseolimzol.
306 G Bsmgwol, ds™msd Bgdo sHBGOm 030 M0l Jowo-3M9Boab@o, Jowo-
36990960, J5¢0-3mbMbs3GH0 s 5.8. MOGMBd3 965 JoE0-353039607 gl 39350 30MHM36gdOL
395L5)Y39H05, 353300 39O DIl MY 565, OHMYME FgmO3LgdL Mog30l Jowrwm,
©IOMOM0Z3 ML MY sbIo 08 OE LEBOZsM Bogddgl, MHMAgELsE 899F0s. bggMo dodgs,
053650 53056000  dowol oL BHI0EJOWOE o063 FoEOosh 58 LodslbolidygdwM™
096590090Md5DY, LGOS 0dobs, MMT BIPZ0EISE 5056 53 5Tog4o 3OHMBILOOL VOMULO.

©OBEOEIMOI0D 393600  Jowo 303030005, MHMIWgdoE Bs3domE  Lmwoe 29990l
99m5)MHM9b.

339w @OMTo Joegdo g9gdbg 993mdMHGgdLSE 349300, 56 Gg0degds 56 2530blgbmo dMgob
™ 6900 (35630), Y39 sHg 36Mmdowo Joeo-gwodmlEogo (LoHwzsm 3mbEHMIdIbOLEO
5 Y5oBo00) 0615600 sb, MBI geEroBsgg®e 300390l IT>Mm™MZgLmdOL EMMU.

dbmgzwomdo 30039 Jo-35303HBs© 0m3Wgds sbs Egbobs, GMIgwol M3y, GMI
»Jowb 499D s 49bLO3MPMPP0® HOIMHSBY 50O 9O 5J3L“, ogaMsd AmEBEromdo

033905 99H900w 90930 S M9bsTIMM3Y JoedsEMbYdO Ho®mBoBgdoom 5933039096, ™I
3530 5300 B58E30WsE SMHOL 39dbY.

B53MQ0m30000 HBMQ09MH0) omsbls: §9br)geo wsrMs 30b5b3m - 2008 Hgarls 30 ferol sbszdo
5060365 35303bo Amxzwomdo Mol Albgowagbs 306vGHY3dboDBY; $dgM03gWwo
6HMd0b gl3dobmbs FoMMogl Mogl 49dl “Horizon Navigator”; 939000 490 35G6®0b LEo®
056bmbo oMMzl MEOIL LO3OMOBM H0BIML; BgWYOgEo  Jowo, GMAg FoMMS3L
MOl 396390  goBIBoUL(LPG); Gwlo @vdows  GHodMm05935, 306039000  Jowo
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39303560 LoboEobols LyB3sMm LEbsMLBbMA0; 30M39w0 AMGBomdo Jowo 3530Gs6o0 xmbo
30GE0, 3965000l LETBIPOM-LEBWIIM  BEMEHOL bmdserol  Fgmom®o;  Lemdsgrgen
993006M990L 5935600  3ys3om  8d93wo®  MYOJo  sobIB 54350, Jowo-3EMmAsbo
Mo dow3gMdboobs “Horizon-17, ©s?39393900Lsl 0lg 535399 0J3gm©s, GMa

dobE9L MYBREGS YM39EOOY ©9M935 LobF0, Do b »oM0 obsEbows 301030 9R05BY
@5 935Lbs ,Omd E6Y353L, HMAMO 3 BsMRYBO (HYy399d0.

boenbds 990943565 39303960 @5 Jobo doMo. 3936 B0dls 049 boffo®dmgddo FmsdgMs Lo
Q@5 oo3MEbWS Bolo LEbYEOL £133OZVIYMBO@. 50 BMROIOO Fomsbo:

»0M0 30303560 ,350000L B30l F93mdMYIO0%; 1393039060 Boo3Lo®; ,,50F0Ms0
0505BH™ ;72 39gBH®0“;  ,39bdms  39bdmao”; 39303960 bgdm®;  ,09mEg  Loyzmbols
393069900 ,,1db0 Bogd0“ O LsFMSZ30 LbZs JAB0EIGdYBO, MMIWGdOEG Sboboggb J930FEHbms
ddodg bgg®U, s 565 FoMEHM 3530Esbos...

boenbds 930L0 9bgegdgdo 35303)96Dg, MMM LsDPZsMm 0gemscmJool d(3gMzoeby
dg4mg 5059056%g 9bsbgddog sLsbo:

»90(3 39005 3530GB0OL 490909 S M3 3930E9b0s 29d0L Q5099
» 003500 3980 3930396L 939M36oL;

»390D9 030 353035605 s bgEgmbBg 30 LYY M6
30303560 IBHMOMoL MM 58Mm03EbMdS;

,»0Lfogg BoBEmbm, 3530@960 2obwgdo™;

»3030(3)9b03 0Ly, 3063 9L goosMRIBL;

»9O0 dmb30 35303560 158 SHYPSBOS 3930@BL LxMdOS™;
»393D9 gmgxzbolol 3630390 o6 ghbudm™

39303960 MROMB0S 39dBg 5®5 0d0GH™A, HMT MROM IMbY)305, 50589 080EHMT, O™ MBOM
299MEOWOo s 333000600

51336

50239650, 3530@b0oL 3mb39BE0s 390EGHMIWME 5oL 035390l LEBO3sMm 3MmTMboIs3E0sd0
Q5 SBvbOgL 565 ABMEPM® 3MMRIBOME 53EMOOEBHIAL, 50539© IGO0, LME0SWIMHO
@5  96mdMO30  W0MmPPMWGdJOOL MM GOHMMOIWOMBL.  3930EbBol  dMIsBdgd0
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09630 9bL 565 dbMmEm© 9bMmdMH0Z 3MBLEHMMI3090L, 50599 BoBEZsM LEBMYSMIdOL
09656J0o LEGHMIEGHIOHOLS S 3OMBIBOYWO 39 EHWIOOL Q5TMZ0bYdJILSS.

39303960 890dwgds Bsomgzawml 36033690m396 3MMBgLoMw s obagmimu@memen
3639833050, G®MImol 3609369wmds Lo gds MobsIYOIMISBY dgmBo 0bozools

BoGRGOL. ol AobsLObOgMGAL  LoBO3sMm  3MMBILOOL  BHEMSPO(E30JOL,  VOMYOMEGOJOL,
35b9bolidagdMdgdLS s 33960353008 3M5dBH03oL. Tgbodsdolo, 39303l s 930393l
dm6ob  989JGHMO0  3mF96035300  9ME0EGOgo  30MHMdSs  290Dg  MLIFOMbMgdOL,
©obE03w0bols s Ho08s@gdwo MobsddMMAMdOL Fglsbs®bbgdes.

359my9bgdw0 o@IMHSEGHMMS:

A Guide to Maritime English. Zurab BeJanovi. Batumi. 2010.

Wikipedia Contributors (2025). Captain. Wikipedia. Wikimedia Foundation.
KenmunsI-kanuTaHsl MOPCKUX CyoB — JKypHai ,, Mopckoii Bectauk; 2014., cTp:78-83
IMO- Standard Marine communication Phrases (SMCP), 2005 Edition, publication code IA-
987 E/F/S.

5. SOLAS, Chapter III- Life-saving appliances and arrangments, regulation 37-Muuster list and

Ll N

emergency instructions.

6. Sampson, H. (2021). The Rhythms of Shipboard Life: Work, Hierarchy, Occupational Culture
and Multinational Crews. In: Gekara, V.O., Sampson, H. (eds) The World of the Seafarer.
WMU Studies in Maritime Affairs, vol 9. Springer, Cham. https://doi.org/10.1007/978-3-030-
49825-2 8

7. Quist, L.-M., Virtanen, M. J., Valdez Banda, O. A., & Hukkinen, J. I. (2026). Masculinity,
humour and the making of maritime infrastructure: An ethnography aboard an icebreaker.
The Sociological Review. https://doi.org/10.1177/00380261261432345

8. Borja di Filippo, A., Sanchez Rojas, D., Bartuseviciene, I., & Calderon-Rivera, N. (2026).
Workplace environment, gender inclusion, and perceived well-being among women
seafarers: An ecological mixed-method study. INQUIRY: The Journal of Health Care
Organization, Provision, and Financing, 63. https://doi.org/10.1177/00469580261428378
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The Role of the Captain in the Maritime Hierarchy
Medea Imnadze
PhD, Assistant Professor, Batumi State Maritime Academy
Abstract

The paper is devoted to the study of the role and status of the captain in the maritime hierarchy.
In the maritime sphere, the captain is the highest-ranking responsible officer of the ship, whose
professional activities relate to the safe management of the ship, the leadership of the crew, and
decision-making. The study aims to determine the main functions, powers, and responsibilities
of the captain in the maritime hierarchical system and to discuss his role in the context of
professional communication and crew relations. The study is based on the analysis of regulatory
and professional documents in the maritime sphere, as well as relevant material from maritime
discourse. Special attention is paid to the captain's leadership function, the authority to issue
orders, the coordination of crew activities, and decision-making in critical situations. The study
shows that the role of the captain is not limited to administrative and professional functions and
to a large extent determines the formation of hierarchical relations, discipline, and effective

professional communication on board the ship.

Key words: The captain/The Master; marine communication; leadership; command/orders;

responsibility.
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Seepage Loss from the Rioni HPP power channel and Its Influence on the

Surrounding Area

Mirian Kalabegishvili!; Marekhi Sadunishvili%; Izolda Lekvinadze?; Avtandil Gogoladze?*; Giorgi

Noselidze>

'Doct. Of science, prof. of Georgian Technical University, faculty of Civil Engineering; 2PhD. Prof. of
Georgian Technical University, Faculty of Mining Geology and Mountain Sustainable Development;
SPhD. Kutaisi A. Tsereteli State University, Department of Physics; “PhD. Prof. of Georgian Technical
University, faculty of Civil Engineering; >PhD., Assistant prof. of Georgian Technical University, Faculty

of Civil Engineering

Abstract

The work aims to assess the impact of seepage losses from the Rioni HPP power channel (with

damaged concrete lining) on the surrounding buildings.

A series of calculations, taking into account local topographic and geological conditions,
determined the critical value of the seepage flow, at which a phreatic surface can be created at
the channel foundation. According to the results, the seepage losses from the channel are less
than the critical value of the seepage flow and, accordingly, the impact of the channel on the
surrounding buildings cannot be realized. Thus, the dampness developed on the surrounding

building is not related to the Rioni HPP channel.

This study evaluated the impact of seepage losses from the Rioni HPP power channel—which
currently features damaged concrete lining—on surrounding buildings. Hydrogeological
calculations incorporating local topographic and soil conditions established the critical seepage
flow required to elevate the phreatic surface to the channel foundation. Because actual seepage
losses fall strictly below this critical threshold, hydraulic connectivity to surrounding foundations
cannot materialize. Consequently, observed structural dampness in nearby buildings is unrelated

to the Rioni HPP power channel.

Key word: Power channel, seepage losses, seepage area, seepage flow critical discharge, phreatic
surface, groundwater table, boundary conditions, seepage pressure head, numerical modeling,

FEM iterative solution, Laplace differential equation.
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1. introduction

Water supply to the Rioni Hydropower Plant (HPP) is conveyed from the headworks via a non-
pressure tunnel and a channel. The main design parameters of the channel are:

- Water capacity - 80 m?%s;

- The length of the power channel - 5 km;

- The thickness of the trapezoidal concrete lining - 12 -:- 20 cm;

- Variation of the water depth in the channel - 4.95 -:- 5.5 m.

As aresult of a general inspection of the power channel, it was revealed that the channel concrete
lining (slopes and base) has various types of damage throughout the entire route. This contributes

to the development of seepage losses from the channel to the foundation.

Design materials and the results of on-site measurements were used to assess the issue. Based on
the studies conducted by spatial group, it was determined that the seepage loss along the entire
length of the channel is 2.38 m?¥s. Thus, the specific seepage flow discharge reaches a rather small
value - q=4.76 10 m?/s.

The presented report aims to assess the possible impact of seepage losses from the Rioni HPP
power channel on the university and other building, the basement of which is exposed to

moisture.

2. Geological structure of the channel concrete lining foundation

The foundation of the power channel and adjacent structures consists of geological material

referred to as "old alluvium."

Old alluvium comprises river- and stream-deposited sedimentary materials formed during past
geological epochs. It typically consists of rounded debris (boulders, pebbles, and gravel), sand,
clay, and silt, encompassing channel, floodplain, and oxbow deposits. The seepage coefficient

(hydraulic conductivity) of this geological material varies across a wide range (0.05-50 m/day).
For design calculations, the seepage coefficient of the foundation soil was assumed to be 5 m/day.
3. Assessment of seepage loss from the power channel into the base soil and Scenario

Calculation

To investigate this issue, seepage calculations were performed using the finite element method,

which iteratively solves the Laplace differential equation [1, 2,3].

Generally, a seepage domain requires defined flow inlet and outlet zones with appropriate
boundary conditions. In this case, the seepage flow enters along the perimeter of the channel

lining and discharges either into the groundwater table or the adjacent river.
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In the study area, the Tskaltsitela River represents the shortest pathway for the seepage flow

originating from the power channel (Fig. 1).

Accordingly, the potential seepage area encompasses the existing bedrock massif between

the power channel and the Tskaltsitela River, extending up to 400 m.

Fig. 1 Arrangement Rioni Hpp channel and r. Tskaltsitela.

Seepage calculations were carried out for the worst-case scenario. Specifically, the damaged lining
was completely ignored, assuming that seepage from the channel develops directly into the
surrounding soil along the lining perimeter.

The seepage model encompasses the foundational rock array extending from the power channel
to the Tskaltsitela River. The channel perimeter serves as the inflow boundary, while the
Tskaltsitela River serves as the outflow boundary.

Several seepage calculations were performed using a mathematical model, evaluating two primary

scenarios.

First Model

According to this model, the boundary conditions of the seepage domain are defined solely

in terms of pressure head:

- The pressure head at the inflow section (corresponding to the headwater level in the
power canal) is —150 m.

- The pressure head at the discharge section (corresponding to the confluence elevation
of the Tskaltsitela River) is =100 m.
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Thus, the total seepage pressure head acting on the foundation massif is 50 m.
Second Model

The boundary conditions of the seepage domain are specified using both pressure head and
seepage flow rate:
- At the power canal surface (acting as the inflow cross-section), the boundary
condition is defined by the specific seepage flow rate.
- At the Tskaltsitela riverbed cross-section (acting as the discharge cross-section), the

boundary condition is defined by the pressure head.
1. Calculation Results

e Tirst Model

Based on the calculation, the theoretical seepage area—along with the corresponding phreatic
surface, which includes the foundation zone—was obtained from the power channel to the
Tskaltsitela River (Fig. 2).

According to this model, the specific flow rate of the seepage flow in the channel cross-section
amounted to 137> m?/s (11.25 m/d), which is twice the specific flow rate obtained through field
measurements. Therefore, this calculated value is unrealistic. However, under this model, the
seepage phreatic surface remains 8 m away from the basement of the university building,

maintaining a sufficient distance.
e Second Model

Within the framework of this model, the critical value of the specific flow rate—at which a
continuous seepage area in the channel foundation could form—was evaluated.
Using an iterative calculation based on varying seepage rates applied as boundary conditions at
the power channel cross-section, the critical specific flow rate was determined to be q.. = 6.9 -
10~* m?/s (60 m%d, fig.3). This critical value determines whether:

- A continuous seepage area and phreatic surface are established from the channel to

the Tskaltsitela River, or
- The seepage flow from the channel connects directly to the underlying groundwater

table at the foundation.

Specifically, the threshold condition indicates that:
- Ifqe > 6.9-107* m¥sec, - a continuous seepage area develops from the channel to
the Tskaltsitela River (Fig. 5).
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- Ifqe < 6.9-107* m¥sec, -, a continuous seepage area cannot form due to the low
flow rate, causing seepage losses to recharge the deeper groundwater horizon at the

foundation (Fig. 3).

The calculation results show that the critical specific seepage flow (q¢r = 6.9 - 10™* m2/sec) is
1.5 times higher than the actual lining seepage loss (4.76 - 10~* m?/sec, ). Therefore, the volume
of water lost through seepage is inadequate to sustain a continuous phreatic level reaching the

Tskaltsitela River.

Note that the critical value of the specific flow depends on the soil seepage coefficient, which
reaches up to 50 m/day per relevant standards. A higher seepage coefficient directly increases the
critical flow threshold, widening the gap relative to the observed channel loss. As a result, higher
soil permeability renders the formation of a hydraulic connection to the Tskaltsitela River even

less feasible.

R.Tskaltsitela

power channel

&
|
|

&

-

<

Fig. 2. Seepage mesh with a phreatic surface by First model.
Boundary conditions with total pressure head:

- in the channel section - 150 m; - in the Tskaltsitela river section - 100 m.
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ritical value (g = 6.9 - 10™* m3/sec).
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R. Tskaltsitela
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\ \

Fig. 4. Seepage loss from the power channel (4.76 10 m?/sec) connected to the

groundwater table.

2. Calculations incorporating existing channel seepage losses

In line with the above, calculations were also carried out using the seepage loss values provided
by initial studies.
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The results indicate that the existing low flow rate is insufficient to create a seepage area with a

corresponding phreatic surface extending from the power channel to the Tskaltsitela River.

Consequently, seepage from the power channel merely merges with the groundwater table,

which remains a considerable distance (23 m) from the base of the university building (Fig. 4).

Conclusion

» Based on a series of numerical iterative calculations, a theoretical seepage spread area was

established. This area encompasses the section of the soil foundation between the power
channel and the Tskaltsitela River (the shortest path for seepage) where seepage could

potentially occur in the event of high channel losses.

The calculated critical value of the specific seepage flow from the power channel addresses
a key question:

Whether a continuous seepage area and phreatic surface can form from the channel to the
Tskaltsitela River, or

Whether the seepage flow simply joins the existing groundwater table below the base.

» The calculation results indicate that, due to its low magnitude, the specific seepage flow

developed at the channel's foundation is insufficient to form a continuous seepage area
and phreatic surface extending to the Tskaltsitela River zone. Under these low seepage
losses, the flow from the channel recharges the local groundwater horizon, which sits
significantly below—approximately 23 meters away from—the foundation of the
university building.

Consequently, the calculation results confirm that the foundations (and basements) of the
university and adjacent buildings do not fall within the seepage influence zone caused by

damage to the power channel lining.
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8090905609 gm0 GHMM090DYg LodMgH3gEm BMBOL goodGHoMEm9dsE. gLsds3oLo Boxbwyerols
33w930L 99099080  osxodlotMEs  Bsdm®ol  LgBMbmsb  dosbwrmgdmwo  dgwgao
(0,0383%/39)-
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3b®owo 2. 30bscg FnOmMmboL 5EHIMbngMme 3s9Gdo Gyzool (2025-2026 § ) Lybdmbryeo

33LJ30°
©5006dMM9gd0ol
bgbmbo Pb Lggogbmddo dy/33 | obogduo
Dogbmwo 0,038 0,93
390 dd> 0,02 0,49
Dsdmc0 0,041 1
3oboxbmwo | 0,025 0,61

©5006dM9gd0L 06gJloL FMEOTMEOL odmmgens:
I=x/xmax

Logsi3: I = sd0bdmegdol obgduo ;

x — BgBMbMMo 3sh396909wo ;

xmax - 354b0dse)MH0 sB0JLoMYdMEo 860369 M.
dm 3999 3393590 xmax=0,041 dp/33.

Q0536505 1. 30bs6g FMMMbol s7Bols Lszzergg F9OEGH0WgdBY 5090 6oddgddo

bogagbyddn gyzoob bydmbyGn dgdygnmmmoas

0.040

0.035

0.030

Pb (da/4a8)
e
5]
w

o
o
%]
(=]

0.015 A

0.010 A

0.005 A

0.000 -
Boggbyema dydmpamds Sodmefan goBoggbyema
lgBmbn
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AYz00L bLgdmbmEmo J9d339™MdS

5960950, Y300L BYHBMbMO BT3B 2539l sbEIBL MMYMEE T9E MMM MRG0
294BHMO00, 0Ly SBPOMIMAIEMo Fysermgdo. dobstg FOmbol 5Bl 5EIMLGYHLIO
AY300L LgHBMbMOO IMBOEBHMMOBYO 9930EGdJ0s, OMAMOFE 93MEMYOOHO  MOLIJOOL
39351900Lm30U, 0Ly BHEMBLLILIDPZOM oML (33010 3O E030L BMMTOMYIOOLMZOU.
dbaogbo 33093990 dgLodgdEMdsll 0dEgzs Fgxobgl ddodg dgBowgdol doyGsEooL
LO3OEMW-WOHMOMO  MH301939M90Gd0,  ASBOLIBOIOML  EsdOBIMMGdOL  doMHomsEo
0956900 s 8999953091 49693MBs S FMLOBEYGMBOL KX sFMMYMdOL O3E30L 9B39IGHMO

LEAHOEH90900.

Bodmdo Jguermems Interreg NEXT 8530 B30l smBob gmsb@ol: BSB00559 CARE
SEA,,00565336m3mds 5 (360096930l 53500¢gds 0sd0bdEmqoologsh megolvmaseo s
93 MA0IM5© bR Fo30 BZoLsM30L . Jodow®mo 331935 Bo@oMs I3l ,d935GguGHOL*
53MMSEGHMOHO0L d5BIDY.

3990g9gb6900 WO MoEGo:

1. 80bs6ry FOHMbo-5356>0LHYwol 5mBol FoOM30L 3gads Lobs30MM s FIMTS35¢O
D990 (30mgd@Eo); mdoobo, (2016) REC Caucasus.

2. Akkan, T., & Mutlu, T. (2022). Assessment of Heavy Metal Pollution of Coruh River
(Turkey). Karadeniz Fen Bilimleri Dergisi, 12(1), 355-367.
https://doi.org/10.31466/kfbd.1073227

3. Centers for Disease Control and Prevention. (2024a). Blood lead reference value updates. U.S.

Department of Health and Human Services.

4. 1land Prevention (CDC). Blood Lead Reference Value Updates. Atlanta, 2024.

5. Institute for Health Metrics and Evaluation (IHME). Lead Exposure — Level 3 Risk. Seattle,
2024.

6. World Health Organization (WHO). Guidelines for Clinical Management of Exposure to
Lead. Geneva, 2021.

7. World Health Organization (WHO). Exposure to Lead: A Major Public Health Concern. 2nd
ed., Geneva, 2019.

8. Centers for Disease Control and Prevention (CDC). Childhood Lead Poisoning Prevention.
Atlanta, 2024.

9. Shoreline Changes (1984-2019) in the Coruh Delta (Georgia/Batumi), International Journal
of Geography and Geography Education (IGGE).

10. Makholm MM, Mladenoff DJ. Efficacy of a biomonitoring (moss bag) technique for
determining element deposition trends on a mid-range (375 km) scale. Environ Monit Assess.
2005 May;104(1-3):1-18. doi: 10.1007/s10661-005-6398-3. PMID: 15931974.
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O. M. C, Oliveira, M. L., & Garcia, R. L. (2018). Atomic absorption spectrometry — a multi
element technique. TrAC Trends in  Analytical Chemistry, 100, 1-6.
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12. Roostaei V, Gharibzadeh F, Shamsipour M, Faridi S, Hassanvand MS. Vertical distribution of
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Seasonal study of lead content in the atmospheric air of the Chorokhi River

Tamar Tetemadze!, Izolda Machutadze?, Natela Tetemadze3
1Shota Rustaveli Batumi State University, Faculty of Natural Sciences and Health, Master's Student in
Ecology, Tetemadze93@gmail.com, +995 595 024 890; 2Chief Researcher, Institute of Phytopathology,
Shota Rustaveli Batumi State University; 3Researcher, Institute of Phytopathology, Shota Rustaveli

Batumi State University

Abstract

The aim of this study was to assess seasonal variations in lead (Pb) concentrations in the
atmospheric air of the Chorokhi River basin and determine its potential environmental impact.
The Chorokhi River basin is an ecologically important transboundary system with intensive
transport, industrial, and agricultural activities, increasing the risk of heavy metal pollution. The
study utilized an active biomonitoring based on sphagnum moss, which relies on the moss's
ability to accumulate heavy metals from atmospheric air. Bags containing sphagnum moss were
placed at six study sites. Lead concentrations were determined using atomic absorption
spectrometry (AAS). The results showed that the maximum lead concentration was recorded in
winter—0.041 mg/kg—and the minimum—0.020 mg/kg—in autumn. The pollution index
showed the greatest significance during the winter period. The study's results confirmed that lead
levels in atmospheric air vary seasonally and are significantly influenced by both anthropogenic
and climatic factors. Sphagnum biomonitoring is an effective tool for assessing atmospheric air
quality.

Keywords: Lead, Atmospheric air, Biomonitoring, Sphagnum.
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UgOE30056 LoMIgdY: 06EIBELOMEOO J0mbgs 0BGV sBJsGgdm
93cmgdsdo

dmégbs Logms

303030l 3936096980L MdEHMmGmO, 35335800L LogHmsdm®olicm »MboggMbodgdo

SbmB530s

21-9  Lom3mbol  Lsobxgm®dsgom  LogMEgdo  3oROMEo  G9dbmewmyogdol,
bmEos)OHo 9ol  3eo@GRM®m3gdols @ bgwmzbm®o  0bdgwmgd@ol  LHOmexds
3963000569050 5316TGBGHMMO© T39S 0bBMMTs300l FoMgdoL, s3Ts39d0Ls o
AIJuAHMb MO0 GOHOMBOL  BHOOIOE0NWo  BMmMIgd0/doamdgdo.  3bmg®mgdol
SBJotrgdmands (3Hgd3ds §oBmazs 0bBmMTszo0l Bgosdomo s0ddol — ,bgodmengol’,
130006g0Ls (Skimming) s UB3oboMgdOlL (Scanning) — 2505@MbYdMWO 3ModB03s, o3
5x89gObYAL 5350900 SBOM369d0LMZ0L 30w gdg  LoE®oLGME  SBIEODUL.
f0obo8gdoty  33w93s 3MA3WgduBe  dgobfagzerol  30BOMEO  BMORBIBE 300l
bmEoMm3mabo@e 990990l »Bsgls Logsbdsbs0gdEm LogmEJdo s ASBLY3MGMYdM
4996500 0905L wmIMdL v3bemm@o (06gol®mo) gbols s030L9d0l 3B 39ULbL.

LGHOG05d0 93500 9d396G0 3900©Jds ,0bGHIBLOMEO Jombzol” (Intensive Reading)
3Mb6398305YY, OMymOE  9bmdMmoz0  3m3393H9bEool,  3MoGH03Mwo  sHBOMZbgdoLs o
LoE®AOLYMO  FooDBMGOOL  sMYPIHOL  HMEFOEGOJ  39PIZMROIO  0BLEGHMMIG6E DY
JoOmzggmo  bEHMIbGHYdoLm30L. M30L9d3M030 s M3wYABEHWE-sbseoEH 03N
3900MEM™yool  Boxkxd3zgwbg  LEHIG0580  gobbowryemos 93056y  ©oxrmdbgd o
»3039M300bgz0l" 9945603930 s Bolio I30MOL30MYdS bsBM356/53509F0ME 300bgzsLmsb.

BEAOG0S 3300535HMBL 3615d3H03M LEHMOBHIR0gOLs s O BH03ME FMmEIEgdl,
(3003 JoBbo olobogl 30BOMWOo gdmdol godmf)393900L LodslbmE 51O GHMEM05d0
LoE®AoLYMEo 300b30L JMEEHMOOL MJIBOWOEHIFOLS O 535090NMHO BIOMMEOMBOL

5050 g0sL.

153396dm LoByzgdo: 0b@gblomMmo 3ombgs, F0BROMEO BMRIIBESE0s, LJMmegs,
360G03w0 5BOHM369ds, 0baeoliy®o 9ol 3gogma03s, 30396 30mbgs.
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1. dgbsgsgro

$0obsdqdstg 65MMIoL d0Bsbos 03 (330 gdqdoL dglfogers, Gog FOBROYITS
930d58 B39bL sBOMZ6705d0 (89)M0E9bs s 030 25633939, 0749 QMO Jgodegds Lsgzerobs
@5 3ombgol  GHMso30mwo  doamdol ©sdmw6ads Labogzg®lo@g@m Lbogmagdo -
39bBO3MMOgd0m 5906, HrMEgLoa Logddg gbgds JoOmzgeo LEgbEgdol JogM obyoly®o
9605 s M3bmgbm3zs60 535009800 FHgduBgdol Tglfogesls.

21-9 53960l LoobgFMEOs30M 3gedo, G®MIgeroE bollosmYds Lm oSO dgool
3EoGBMOIGOols s bgarmzbm®mo  06FgwgdBHoL  sam®omdgdol  mdoboMgdom,
26390 EMGMs© Tgoi35es 0bxgmMTs300l  Fm3m3900Ls @S 3MOGH03ME0  SBsOBOL
dm@ywgd0.  ©EIL, GmELsg  0bxmOMIszowo  bsgoo  FoMdos s  dyologMo
bgwdobsfizmdo, 805356 go8mf3935 doLo osHBMYdIMWo s3)Ts390s 0g3s. SBJogdMEds
(0@005 5 BOROMEO 2oxIBHJO0L 808039 ds 15301939M9d9dds [o®dMAzs F9duGoL
2053996 50g4aoL 3M0dBH03o.

506083690 396wgb30s 30MH306 S0Lsbgds 0bEo30OL 3MaboEMM 3Mbd3090bY,
3960dm, boby®dwogzo  3mbi3gbBH®oEool bl @ 0bxgm®dsgool  Lobomgbby.
G®50030Mw0, bsBmzsbo  3ombzgs, MHMIgEoE  AMwolbImdl s MBgbEGHms  XxoF30L
doymsls s 3m6@9Ju¢ e Lo®dgdo dgligesl, bdo®mao BsbsE3wgdvIemos §3656%Y
©513vdbgdmwo ,3039M30mb30m . gl M3965L369wo0 oblLIMMIGMYIM doMOgMHgAL Jabol
MEbmm@o  9bol  9MEoGMM0sdo, Lo  9bMdMO30  BIMOgMOLS S (30BOWEO
D9053060)™dol  Lobghyos  LBOVIMO©E  dE™m3o3L  BHYJBEHOL  bsEoGH03ME  5©dsb.
fobsdgdatmy  33wggs  dgobfsgerol  og®rwo  BOsdgbdegool 99wyl  dswgl
Logobdsbsmegderm  Logmgdo s 06@PLOWE  300bzol  Asbobowsgl  MmamO3
06@9w9ddoe 894sb0BaL, H™Igwoa BEGHWIBEIOL 5393l LTS GdIL, OAOMb
OMameE 9gbmdMmoz0,  oby  0bgm®mTsgomwo  ,bAoemo . 33¢930L  0gMmEOYe-
3900 MM0O 1og3md3zgel HoMdMmobl sHBOHM3bgdoL MbogzgdlsmGo gargdgb@gdo.
Boddmdo  FoBbo  olobogl, @EAO0bML  BM3sM0  3gdbmEMmaon®  3MIRMEOELS o
539099096  Hg3060EMdsl IMMOL s F9gIMY3me35HMl  3ModBH03meEo ImYwgdo,
I go03 JoMm3z9 BEHWIbEHIOL ogbTsMYdY, ,uJMMEZ0L 35L0MMO FEAMTIMYIMDOOID
390053000696 3bmgbm3zs60 FHgduBHoL GBI BsIoLs @S LoMMIoLYMo J30mbzol
69100900.

Lo0BEIMGMS OLEMOOMEO 355Gl o3 gds3: SbGH0IMM Bsbsdo, X9 30093
3m39mOHmbol  93mdsdo, 3mgdgdo, BL3MYdo ©s MJdMwgdgdo  bBg3oMLOEHY309MJO0m,

050000 MoMdL  2959(390Mm©s. 08 39M0MmETo bl IMMOHPIMWO  IBHZOMMNIS
dMmEOMES 5530560l JgblogeMgdslls s ambgdMog MgbOlgdbg — dzgwo  9g3mdol
35BOM369900 90dMmd©b9L, O™ sdhgMHemdoLs s ogbols Ggdmbigars 5530560l 2mbgdsl
»59PMBYgd©s“ o Bg3o6 Tgdmddgqdsl AobsAMMGdOm ©9dMIHgdms. AbO3LO
30390 IS 1Bo3mbggdol 9993, MOMBE 339 9B, 30BOVIM HJSEMdSTO,
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L5053 LYIOOMBMEO LoBOMLOL J398 WYY 3 sLOIMMO HoabogMgds, 30b30L 3 GO
@5 M3bMMMHo BHgduBHol Mo FosBEYdS. 039, Yn3ga35M0 356035 s bssMgzo dodo
MOAOWMS: 01939,  OMMAMOE  DBI30MLOGHY309609ds 96 49FJMews NGO MdOL
3990BgbsLsb gMMo©, 63 Fogboghgds s035MPq0s 3009MLSTYsMIMT0. 89356005, LirGO
dogrolibdgzom, §ogbls s 0bEgblom® 30mbgsls B3gblogg Logsbdsbosmgderm s Logwrslim

10363990 89E3EWY0 5SRO0 F9349650BMbMm.

2. @0 MsGOhol dodmbogngs

GoBOM  g3mdsdo  BH9JuGHMB  WYOMOIOHMMOOL  BMBITIPEBHWMOO  2oM]dbs
0565890MM39 53509d0)M0 OLZMOLOL 9OHM-9Mm JoMHOMsE Bs30mbo 03s. 33€93900
3bsYmxl, GMmI 0bxm®mds3ormo 39dbmewmyogdols mdobo®mgdsd d30mbzgmol seddol
99930 5 GJJuGHoL ©WsdwYdsz9d0l 06030 MEMO BoYMIYd0 73BTIBEHWEMS©
9933355, 63LOE  AOBLHIMMIMYGOMEo  LoB[3530m  3b3YV0M  SMYPOEBHMO09dT0, LOWS3

LEGHMIBEGHO0 MEbMME, 3960dm, 0baolwE gbsl MREgd0s6. JOMOMOO (330 gd9d0
65996089 36093693560 gotr1gdmgdoom 4odmobo@gds:

e 30o0b3gol 065303y  BYOEoEb  93M0bbg  Ao@olgesd  3ombzs  MGFO™
0053996 Mo s BHGORO Aobss. 0683M3MHMEIEL sbs Ma3d™m bBoMs 035l
3930 90m, 300069 3051030, MTS Ro5BOGOOM 3MMMTSZIO0M.

o 3039039JLAMOMBS: 3053600 LogM39 BIJLAL LEAIGHOIMOL 5O BHMZIOL — 83 gdO,
309995¢MH0 Jobogrs @S 0bBHYMOJ30wo 99dgb@Bgdo 9H™0sb, gmiEbow Jugwls
406056, 63 0§393L  MEbMgbm3s6  FHgduBdg 3Mb3EIbGHMOMYGdMEo LG IbEHOL
49965000900l 205356(3)35b.

e 03000b390ll  GMEO:  SMEOGHMOM0S  3oLoOO 53330603930 5BHOWE

dmbofowgo 0d3s, MMIgwoi 9dBowems© gOHmzxds Jombgsls ©s ffszombuymols
©M3> 9obBMYdsd0.

056589000M39 93309360900, OMAWIO03 30BOWO 30mb3ol BgbMAgbL Lfsgzermdgb,
9OmbIs 5060365396 ,,9MOMIOOL IBOEOGOLY S BEMVRIIOEHME0 S0Jdol 3339006
BOL. 603mesls 3560 (Carr, 2010) 0530L B9605396E IO BsdOMAT0 bsbysldom s¢bodbsgl,
&md 06¢gmbg@ol s60JoGHgd@Mcs ©s 30ROMEo 06EIMRgoLYd0 Ssdosbol #H30BL sB393L
D930 MdL, ol godma 93000b39w0 oMl 533MBL boBM396, LowMTobgme 300b35DY
S 29Ol 0bxMm®Ts300L dgologho ,13560609d0L“ (Scanning) Mgg0ddo. 3 3mboEosL
0D0sMgoL  3mabod Mo  bgommdgibogho  d9mogb  gmwao (Wolf, 2018), Gmdgwos
d00mgdL, MHMA 936056%9 x83dbgdMo 30mbgs 3300l 3060l Bgo®mbme (Mg gdl —
930M©Jds 965¢0GH03MM0 s 9d350m0MMO 30mb3z0oL MbsMo. 0RO 3oGBMMIJOOL
dog® d949boro 0bxgm®Ts3zowo bdsr®mo [omdmdmdl ,303gM30mbgol” (Hyper-reading)
93mdols  (Hayles, 2012), ULodoz 0053500 59439630 3909@Gsbowos dmbsizgdms  Ltex
BOWEGHM305HY S 505 )3bMmgbm3z560 oLl JobssOLMOMOZ 2o5BMYOSBY.
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ROOMWMR0O0  3900aMa030L5 s 9bol smM30LgdoL MgMmM0gddo 0bEgblomGmo
Joombgs (Intensive Reading) &9gduGHol ©93m©0MgdoLs s Lo®Iobgmeo  sboserobols
M3 3gMboGHogm 0blBMdgbEo doobbggs (Nuttall, 2005).

3obLbgs39000  gduBHYbLoMmO  3JomMbgzoLYsD, GMIgwoi  FodsOMME0s  OEO
dmE3MEmdol Asboerols Bme 4o(36MdsBY, 0bGIblomemo Jombgzs dmombmgl Jsmzgero
LG IbEHOLYSE F30Mg IMEMEMdOL 0byolMgbM356 3H9JuEmsb boby®mdwog, 9@ oW
@5 36535 dM056 F7Fomdsl. gl FGOMPO 5305MGBL M3bMIHO 9ol Bomsbligdol dods®o
d3Mm3bMdYEMdL, 96T EHOIEFO0L  @MPO3MMO  X9FI0L  Togmsly @ 93EGMMOL
035¢L5BOHOLOL 3O0E03ME Fggi3aligdals. 53509809 WOEGMOEGIMSTo boBYILIME0s, Brnd
LHm6go 0639bLborMo 300b3zs HomBmoygbls 08 BgomEmemyo® LodoMfmbgl, HmIgwoa
95356905 BEAHIBAL, dWOoML LgOHMEz0lL 3sLomMo B3935 s 0baEOLMEO E9gduBsb
594G, 56503036 oS Mado 99309b.

A9JuAHoL  LoEEMIoLYMO  QodBEMBS  HoMBmMAqbgwos 08 0bEgwgdB IS eOo
UGHObIMGJOOL 69T, MMIWGILOE Mobs8YOM3Y 39oaMR035 JYMPDMds. MOBGI©
3mobd s wobs garg®ol (Paul & Elder, 2019) 360@¢03mw0 5H6Mm369008 dmgerols
dobgzom, 6gdoldogemo sbserodozmemo 3OMmaEgLo 93w9dbgds SBOM369d0L 36TG6EHIO
99996393l (F0Bsbo, ULsgombo, 0bxm®Iszos, 0bEIM3MYGHE0gd0, 3390900
090092900), O®Iwgdo3 MbEs 93059mB0EgdEgL Lobool, LoBMLEOLS s Low®dol
06®99dGHvo6 LEBIMEIOL. MEbmMGmo gbol sm30LgdoLsl gl dm@geo gbdsMgds

UEAHMEIBBHIOL, AVEO96 BYIS0OME  M9MRDBL s BomMMMTogzbgb 03 3mabodm®
LEAHOMIBHMOIOL, MBYG 953939 0s YY3bMgbmzs60 53EMEOOL FMbOBEOGOS/56r1TgbES3E0S.

3. 33w930L 8gom©gdo

fobodgdotyg  65dOMIoL 330935 93YeMgds  M30L9dMH03 S MIMIIDEO-
565003996 890Mm©9dL, 390 — 3063 g6¢)-5b5¢0DBL. 5©0bodbMwo dgmm©gdol Fgmbg3s
396306009005 080m, MM 308OMWO BMRINBEIEF00L BMEBY Jomb3zol Tgzws s
06@9bbomEo  30mbgol  360d369cmds  Bo3gmglm©  LHmOgo  sOLYdIME  MHGMOOM,
ROOMMYONO 5 390MA06 Tobogdbg 3306039000 0633935, FIBLOIMPOGdOM
M3bMOo 969000 LHogugdol 36od@o3sdo.

4. 5b6boengs
GOBOHM0o BM3339639305 s 05658900H ™39 LBH1IBEHOL 3mabodw®o
B90c§j303000
30639 (0380, 49MH5MYds Mbs godabgzomEall 08 QoMM YdsBY, 0119 HMYME 3300l
A9JbmEma0qd0 @5  FOBOMWOo  oMgdm  BgJuEHMD MO EMdOL ol  B3z9bL

bOPIBGYET0. HMEILG JoONZIwo LOHYRIBOO Ym3ILRogM@ Jggehgdl dngwy
30009M90L, bmE0sEMo dgool 3mBEJOL s 0bBM3OMEMIBHIOL ,LJOmEsgL”, dobo
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4996500900l 3m63956GHM305 083563)gds. 58 3GM39d0 83000b390 35653l MAs, boBmgzsbo
30mbgzoL 9.§. ,d5x3L"“. 390990, 0d3bgds LoE¥SE0S, LS CbBMOTs300L FoMgdolL Lobdstg
0D Y05, beerm gbol LoMTolgwo smM30L930Ls S 3MOEH03MEo SBsEoDol botolbo
03Q90b.

06@&9bLbomMo 300b3s 301360 ,bT>HOL LES0OHMbgs. bobo Wb ogligsl 0dsls, mvy
oG 3393w0bgds 0bEgblomMo 3ombgs (Intensive Reading) 305300 Bgs306wmdol
59930l 8053956 s gds 0bAOlwMO 9BOL 59EOEGHMEM05d0. HMPILSE ZLOIIOMI
0bgcolbymo 9bob LHogwgdsbyg, b8oMmsw 33WId0m, HMEILSE 333000, MMA LEEM©IbEHIOL
05350 39JuEHOL M9MYTbs FoMM. Moo 2odmf393s bb3saobss: 3030 bsdYsermls
3939b0m, 5HEPIBOEIOL 57300 BYI30MH0, 0b3YMbgELE9byDY 5890Imo 9bMmdMmO30
05b9, 935 MF0M 3050 3MMO0 bo@M3560 A9dMbsmMJ35d900l, 0000MTGIOLS S 96sBYOOL
50d0s. FoM30L M3bMS LHMEOO 3O:MbBLO s ,LEHMOJMbgdL Mol fozombzol™ 3w EmEs.
LHmMgo s80@GH™d, 0bGgblomGo 3ombgs o6 6ol Ibmwm dgdsbozmemo wgdlozmbom
3mdomds — gl M0l FgMO, oMoz LAHMPIBEHIOL  3sLFogz0m  JsMORMIDBOMYdOL
b9 36905, 39bToMg00m Mb53xMHM39 BEgbagBd0b 3 sLOIMEM 0EOMTGOBS S boEMZD
3900650435090 oIMM35d0 > SbY, (MEbIO s 5T BsobGHYMglcm Jomdgdoo
39393090000 B53OOOM®M @S  ©935063H9Mgbmm LG gbEgdo 0bEHgbloMo  3ombzol
36 39Ldo.

360030390 5HOM3bgds s sHBOOL LoE®IoLYMEo MYREgJlos LogsbTsbsmergderm
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From Scrolling to Depth: Intensive Reading in the Accelerated Digital Era
Shorena Sigua
Doctor of Political Science, Caucasus International University
Abstract

The rapid development of digital technologies, social media platforms, and artificial intelligence
in the 21% century information space has fundamentally changed the traditional approaches of
receiving, processing, and interacting with information. The accelerated pace of life has given
rise to the prevailing practice of superficial perception of information — “scrolling,” skimming,
and scanning — which hinders the in-depth analysis necessary for academic thinking. This study
comprehensively examines the socio-cognitive consequences of digital fragmentation in the
higher education space, paying special attention to the process of acquiring a foreign (English)

language.

The article focuses on the concept of “Intensive Reading” as a necessary pedagogical tool for
restoring language competence, critical thinking, and in-depth understanding for Georgian
students. Based on qualitative and documentary-analytical methodology, the article discusses the

mechanisms of screen-based “hyperreading” and its contrast with academic reading.

The article proposes practical strategies and didactic models that aim to rehabilitate a culture of
deep reading among the students and increase academic engagement in response to the challenges

of the digital age.

Keywords: intensive reading, digital fragmentation, scrolling, critical thinking, English language

pedagogy, hyperreading.

Georgian Scientists/do®m3ggwo dgi3bogegdo ¢. 8 N 3, 2026 | 243



Georgian Scientists

Jotmgzgeo 3936096930

00
0::0
00

Vol. 8 Issue 3, 2026

o
of

https://doi.org/10.52340/gs.2026.08.03.22 e

SGence

The Limits of Deliberation: TV Debate on Higher Education System Changes in
Georgia
Tinatini Matcharashvili!, Teona Mataradze?; Natia Svanidze?;

IDr., associate professor, Department of journalism and mass communication, Faculty of Social and Political
Sciences of TSU, +995 598426778, tinatini.matcharashvili@tsu.ge; 2Associate Professor, Department of

Interdisciplinary Studies Faculty of Social and Political Sciences, Tbilisi State University, (+995 5 99) 16 79 76,
teona.mataradze@tsu.ge; 3Dr., Associate Professor, Department of Journalism and Mass Communication, Faculty
of Social and Political Sciences, Tbilisi State University, +995 591 83 82 82, natia.svanidze@tsu.ge

Abstract

The presented article deals with the study of the deliberative quality of a television debate on the
example of a public discussion held on the air of Imedi TV, a TV media affiliated with the
Georgian government. The discussion concerned the fundamental changes taking place in the
education system. The aim of the study is to analyze, on the one hand, the creation of the
discussion agenda - setting by the participants of the debate as a genre of analytical journalism,
and, on the other hand, the perception of these discursive frames by the online audience. The
focus was on the methods, namely, the use of evidence and authority, that the program guests

resorted to in order to gain access to the discourse.

The article is based on media monitoring and an in-depth analysis of the case of television

coverage of different opinions about the changes taking place in the higher education system.

It is noteworthy that, based on monitoring, out of 127 episodes of four television analytical
programs that were broadcast from the date of the presentation of the “National Concept of
Higher Education” (October 16, 2025) to the start of the 2026 national exams (July 2, 2026), only
4 episodes were devoted to the ongoing changes in the education system, and public discussion
between actors of different statuses with different opinions took place on television only once, in
the February 14, 2026 episode of the analytical program “Open Air - Debates” of Imedi TV
Company. Accordingly, the transcript of the aforementioned program was analyzed using an
adapted version of the Discourse Quality Index, thematic agenda of the discussion,
argumentation, and discursive legitimacy approaches. In order to identify the peculiarities of the
perception of discourse frames by the addressees, a qualitative content analysis of 122 Georgian-

language comments published on YouTube was conducted.
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The study found that the program’s guests did not have equal access to the discourse. Accordingly,
asymmetry was also evident in terms of creating the thematic agenda of the discussion. In
particular, 13 out of 19 main topics were raised by the Prime Minister, Irakli Kobakhidze. He also
occupied more airtime than other guests, and it is noteworthy that 63 out of 108 coded assertions
belong to him. However, as for reasoning with evidence, his discourse was less based on empirical
substantiation than that of other participants in the program. Although academics and education
policymakers did not gain communicative dominance because they provided less evidence, their
arguments were more likely to be supported by consistent empirical data and professional

knowledge.

Notably, 30.6% of the overall criticisms presented in the program were unsubstantiated, while
60.2% contained at least 1 reasoning flaw. The deliberative quality of the debate we studied was
also limited by the 31 episodes that featured irony, sarcasm, and personal and/or professional

discredit.

Qualitative content analysis of 122 comments from the online audience confirmed that
commentators were not passive recipients of the message. The analysis revealed the repetition,
reinforcement, transformation with polarized interpretations and, in some cases, replacement

with specific political frameworks of discursive frames.

Thus, an in-depth analysis of one case, the February 14, 2026 episode of the Imedi TV program
“Open Air — Debates”, showed that formal pluralism could not be transformed into a substantively
equal deliberative discourse on television. However, it should be emphasized that the results
obtained cannot be generalized, since they were revealed only in one purposefully selected
episode. On the other hand, it is worth noting that the results of the study presented in the article
create a fundamental basis for further large-scale research in order to determine whether the
asymmetry we have identified is only a feature of this specific program or a characteristic of the

Georgian polarized media system.

Keywords:Deliberation, Change in the higher education system, TV debate, Agenda-setting,

Georgia

Introduction

Georgia formally embarked on a large-scale reform of its higher education system in 2025.
Government Ordinance No. 103 of 20 January established the Government Commission for
Higher Education Reform, comprising the Prime Minister, government ministers and
administrators, the heads of the governments of the autonomous republics, the Mayor of Tbilisi,
and the Chair of the Parliamentary Committee on Education, Science, and Youth Affairs
(Government of Georgia, 2025a). Although tasked with preparing a fundamental transformation

of higher education, the Commission included no formally appointed independent education or
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science experts, university rectors, academic staff, or student representatives. The government
presented the Higher Education Reform Concept on 16 October 2025 and approved it through
Ordinance No. 1994 on 1 December (Government of Georgia, 2025b; Ministry of Education,
Science and Youth of Georgia, 2025). The Concept envisaged substantial changes to the territorial
distribution of academic programmes, admissions, funding, staffing, institutional governance, and

university autonomy.

Education contributes to human-capital formation and economic productivity, prepares
individuals for occupational and social roles, and supports social cohesion and democratic
participation (Becker, 1964; Dee, 2004; Dewey, 1997 [1916]; Durkheim, 1956 [1922]; Giddens,
2009). A reform of this scale therefore cannot be regarded solely as an administrative or sectoral

matter. Its objectives, rationales, anticipated consequences, and risks require public scrutiny.

The media are central to this process because they not only disseminate information but
also influence which issues become publicly visible and which actors are granted opportunities
to interpret them. By allocating different levels of attention to competing issues, the media shape
their perceived salience and the formation of the public agenda (McCombs & Shaw, 1972).
Television current-affairs programmes can also place decision-makers, specialists, and groups
affected by reform within a shared communicative space, enabling policy proposals to be

examined through competing experiences, interests, and arguments (Magin et al., 2023).

In Georgia, however, such opportunities are constrained by a sharply polarised media
environment. Political polarisation shapes editorial alignments, journalistic practices, content
selection, and public trust, potentially displacing critical issues from the media agenda and
limiting access to reliable information (Gersamia et al., 2023, 2024; Tsuladze & Abzianidze, 2025).
Monitoring of the 2024 parliamentary election campaign characterised the television
environment as pluralistic but deeply divided between government- and opposition-aligned
broadcasters. Imedi maintained an explicitly government-aligned editorial line, while Rustavi 2
also pursued a pro-government policy. These channels rarely hosted opposition politicians,
whereas government representatives boycotted broadcasters perceived as opposition-aligned,
limiting opportunities for direct exchange between competing positions (Georgian Charter of
Journalistic Ethics, 2024a, 2024b; Kincha, 2021).

This segmentation is also associated with audience attitudes. A nationwide survey
conducted in February 2025 found that the predicted probability of polarisation in evaluations of
political-party performance was 83% among viewers of the pro-government channels Imedi,
Rustavi 2, and PosTV, compared with 72% among viewers of other channels and 74% among
people who did not watch television. Viewers of pro-government channels also exhibited higher
predicted probabilities of intergroup polarisation and discomfort in personal relationships with
people holding different political views (Chkhetiani, 2025). Although these findings do not
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demonstrate that television exposure causes polarisation, they indicate a close association

between television-consumption patterns and polarised attitudes.

Under these conditions, current-affairs programmes that bring government representatives
and critics into the same discursive arena acquire particular significance. Preliminary screening
therefore covered relevant programmes broadcast by Imedi, Rustavi 2, and the Georgian Public
Broadcaster. In the context of the government’s boycott of opposition-aligned channels, these
broadcasters remained potential venues for direct exchange between competing positions.
However, their formats did not necessarily guarantee balanced or deliberative discussion.

The screening revealed a marked discrepancy between the societal significance of higher
education reform and its mediated visibility. Only four of the 127 episodes examined contained
a dedicated segment on the reform, and direct discussion between actors holding competing
positions occurred in only one: the 14 February 2026 episode of Imedi’s Open Air Debates. This
information-rich case was selected for in-depth analysis to examine how the reform’s thematic
agenda was constructed, how discursive access and opportunities for response were distributed,
and how participants used argumentation, evidence, expertise, and institutional authority to
legitimate their positions. The study thereby investigates the limits of deliberation within a

formally pluralistic televised debate conducted in a politically segmented media environment.
Methodology

This study examines how higher education reform is constructed as an object of public
discussion in government-aligned television media in Georgia. It investigates the reform’s media
visibility; the issues and interpretations that structure its coverage; the distribution of discursive
access; the deliberative quality of the debate; participants’ strategies of legitimation; and online
audience responses. The overarching research question is: How is public media discourse on
higher education reform shaped by the interaction between actors’ differential discursive access,
deliberative opportunities, and strategies of legitimation?

The research combined descriptive media monitoring with an in-depth single-case study.
The monitoring covered the period from 16 October 2025, when the reform concept was publicly
presented, to 2 July 2026, when the Unified National Examinations commenced. The latter date
marked the operational closure of the 2026-2027 university admissions cycle, after which
changes to admission quotas and bachelor’s programmes could no longer affect applicants
participating in that cycle.

The sample comprised 127 episodes from four current-affairs programmes: 27 episodes of
‘Dghis tema’ [‘Topic of the Day’] and 39 of ‘Diskusia aktualur temaze’ [‘Discussion on a Current
Issue’] on the Georgian Public Broadcaster; 19 of ‘Debatebi Rezi Chichinadzestan ertad’ [‘Debates
with Rezi Chichinadze’] on Rustavi 2; and 42 of Imedi TV’s ‘Open Air Debates.” The programmes
were selected for their national reach, discussion-oriented formats, and capacity to host actors
holding competing positions. An episode was classified as addressing higher education reform

only if it contained a dedicated segment; incidental references were excluded.
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Four episodes contained a dedicated segment on the reform, but only one featured direct
discussion among actors representing competing positions. This information-rich case—the 14
February 2026 episode of ‘Open Air Debates’—was purposively selected for in-depth analysis.
The 1-hour, 56-minute programme was moderated by Magda Anikashvili and included Prime
Minister Irakli Kobakhidze; Minister of Education, Science and Youth Givi Mikanadze; Ilia State
University Rector Nino Doborjginidze; education researcher and Freedom Square representative
Simon Janashia; former Head of the Erasmus+ National Office Lika Ghlonti; and Thbilisi State
University Professor Levan Gordeziani. The prime minister and minister were seated opposite
the other participants. This arrangement was treated as a feature of the programme’s visual and
interactional design, not as evidence of internally homogeneous positions.

The single-case design was intended to examine the internal discursive dynamics of an
analytically significant case rather than produce statistically representative findings about
Georgian television media (Gerring, 2007). The episode was manually transcribed and analysed
across four dimensions: thematic agenda-setting, discursive access, deliberative quality and
argumentation, and online audience reception. The announced agenda was compared with the
topics that emerged during the debate. For each participant, the study recorded speaking time,
speaking turns, moderator-allocated and self-initiated interventions, unfinished utterances, and
opportunities for direct response.

Deliberative quality was assessed using adapted elements of the Discourse Quality Index,
particularly participation, justification, and respect (Steenbergen et al., 2003). Justifications were
coded at four levels: no, inferior, qualified, and sophisticated justification. Verbal expressions of
respect or disrespect were examined within the adapted DQI, while non-verbal manifestations
constituted a supplementary qualitative dimension. The unit of argumentation analysis was an
individual claim and its supporting justification. Arguments were classified according to whether
they relied on empirical evidence, personal or anecdotal experience, professional expertise, or
institutional authority.

Audience reception was examined through qualitative content analysis of 122 Georgian-
language comments publicly available beneath the programme’s YouTube video on 15 July 2026.
Deleted comments, duplicates, spam, emoji-only contributions, and non-Georgian comments
were excluded. Each comment constituted a unit of analysis. Coding examined the frame invoked;
whether it was reproduced, negotiated, transformed, or rejected; the attribution or denial of
epistemic and interpretive authority; and any alternative interpretation offered.

The authors initially coded the transcript and comments independently, compared the
resulting categories, discussed disagreements, and produced a consolidated dataset through
consensus. No statistical intercoder-agreement coefficient was calculated; the procedure is
therefore reported as a measure of analytical transparency rather than statistical reliability.
Usernames and account identifiers were excluded. Verbatim quotations are pseudonymised

rather than fully anonymised because their wording may remain searchable online. The findings
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are interpreted as characteristics of a purposively selected case and are not statistically generalised

to Georgian television media as a whole.
Literature Review

The democratic significance of the media is closely associated with the constitution of a
public sphere in which matters of public concern become visible, different actors articulate their
positions, and political decisions are subjected to scrutiny. Habermas conceptualises the public
sphere as an arena between civil society and the state where public opinion can emerge through
rational-critical debate (Habermas, 1989 [1962]). His deliberative theory further emphasises
inclusive participation, reasoned justification, reciprocal engagement, and critical examination of
competing validity claims (Habermas, 1996). The democratic function of the media therefore
extends beyond transmitting information to providing a communicative space in which the
rationales, consequences, risks, and alternatives associated with public decisions can be examined.

Fraser (1992), however, argues that formal openness does not necessarily produce
participatory parity. The notion of a unified public sphere may obscure inequalities determining
who is recognised as an authoritative speaker, whose experiences are considered relevant, and
which groups remain marginal to dominant discourse. The democratic quality of mediated
discussion must therefore be assessed not only through the formal presence of different actors but
also through the distribution of speaking time, topic initiation, opportunities to complete
arguments, and responses to competing claims. The Discourse Quality Index (DQI) translates
aspects of these normative expectations into indicators of participation, justification, orientation
towards the common good, and respect for participants and counterarguments (Steenbergen et
al., 2003). Because the DQI was developed for parliamentary discourse, its television application
requires attention to the moderator’s influence over speaking order, time allocation, interruption,
and direct response.

The media’s public function must also be considered alongside their selective power. Media
organisations constitute both arenas for discussion and institutional actors that select the issues,
sources, speakers, and interpretations available to audiences. Agenda-setting theory holds that
variations in media attention contribute to the perceived salience of issues (McCombs & Shaw,
1972), while gatekeeping theory examines how events, actors, and positions are included,
excluded, marginalised, or transformed during media production (Shoemaker & Vos, 2009).
Bennett’s (1990) indexing hypothesis further suggests that political reporting frequently reflects
the range of positions expressed by institutionally powerful actors: disagreement among official
elites may broaden coverage, whereas elite consensus can restrict space for alternative
perspectives. Nevertheless, the media are not merely passive transmitters of elite messages. By
selecting and organising topics, guests, and interpretive emphases, they help construct political
visibility and mediated social reality (Thompson, 1995).

This tension is particularly significant in education-policy coverage. Although education is

often represented as a technical domain governed by specialist knowledge, reforms involve value
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choices, resource redistribution, and competing social and institutional interests. Gerstl-Pepin
(2007) describes the media as a “thin” public sphere that may facilitate participation while
representing complex education policies in simplified forms. Her earlier analysis found that US
election coverage treated education superficially and largely followed frames advanced by
political candidates (Gerstl-Pepin, 2002). Research on Portuguese education coverage similarly
demonstrates that the media organise issues through selective interpretive frames. References to
the OECD and PISA operated as authoritative resources, although different actors mobilised the
same data to support competing claims (Santos et al., 2022). Through thematisation and framing,
media discourse made education policy manageable for public communication but
simultaneously reduced its complexity and narrowed the range of readily available
interpretations. Media visibility thus does not itself guarantee substantive examination or
equitable access to authoritative knowledge.

Critical discourse analysis adds that communicative power concerns not only access to
speech but also the linguistic and symbolic construction of social reality (Fairclough, 1992). In
van Leeuwen’s (2007) social-semiotic framework, legitimation is the process through which social
practices and institutional arrangements acquire cognitive validity and normative justification. It
addresses why a practice should be undertaken and why it should take a particular form. Van
Leeuwen distinguishes four principal strategies. ‘Authorisation’ invokes personal or institutional
authority, including official position, expertise, law, tradition, or established practice. ‘Moral
evaluation’ connects an action to normative values. ‘Rationalisation’ justifies a practice through
its purposes, functions, effectiveness, anticipated outcomes, or bodies of knowledge that represent
it as reasonable or valid. ‘Mythopoesis’ constructs legitimacy narratively: moral tales associate
compliance with desirable outcomes, whereas cautionary tales link deviation from legitimate
norms to danger, failure, or punishment. These strategies may operate independently or in
combination and can be realised through verbal, visual, and audiovisual resources.

This framework enables televised discourse on higher education reform to be analysed not
only in terms of the positions expressed but also through the mechanisms by which reform is
constructed as necessary, legitimate, efficient, or inevitable—or, conversely, as harmful or
unacceptable. Participants may invoke governmental authority, legislation, professional
expertise, values, policy objectives, empirical evidence, anticipated consequences, or narratives
of institutional success and failure. Legitimation analysis therefore distinguishes a claim's content
from the source and mode through which it is validated. Such strategies should not automatically
be treated as substitutes for argumentation: their deliberative quality depends on how they are
connected to a claim and whether they remain open to scrutiny and contestation.

Audience reception introduces a further dimension. Hall’s (1980) encoding/decoding model
rejects a linear conception in which audiences absorb mediated messages. Viewers may adopt a
dominant-hegemonic position by accepting a preferred meaning, negotiate it by combining
partial acceptance with qualifications derived from their experience, or take an oppositional

position by recognising but rejecting the preferred code. Applied to online comments, this
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framework allows examination of how viewers reproduce, negotiate, transform, or oppose the
debate’s central frames and claims to authority. These positions are analytical categories rather
than fixed audience identities, and an individual response may combine elements of more than
one position.

The present study consequently integrates deliberative democratic theory and agenda-
setting as its principal approaches, supplemented by gatekeeping, indexing, discursive
legitimation, and audience reception. Agenda-setting identifies which issues acquire visibility,
structure the debate, and are initiated by particular actors. The deliberative perspective evaluates
the distribution of discursive access, reciprocal engagement, justification, and respect.
Legitimation analysis examines how evidence, expertise, authority, values, and narratives are
used to validate or contest positions, while encoding/decoding illuminates the online audience’s
engagement with these meanings.

The study does not measure the debate’s causal effect on audience priorities or attitudes.
Agenda-setting is therefore used to analyse media visibility and the debate’s internal thematic
priorities rather than to infer direct media effects. Together, the selected approaches address four
interconnected questions: which issues become visible, who gains access to define them, how
competing positions are justified and legitimated, and how the online audience negotiates their

meanings.
Findings
Agenda Formation and Discursive Access

The coding identified 19 main topics, but their initiation was distributed asymmetrically.
Prime Minister Irakli Kobakhidze introduced 13, including the low quality of higher education,
the necessity of change, funding, labour-market research, the purpose and content of the reform
concept, and geographical decentralisation. He therefore functioned not only as a respondent to
criticism but also as the principal source of the debate’s thematic agenda. This case-level pattern
is consistent with the agenda-setting proposition that salience is shaped through attention,
elaboration, and relative priority (McCombs & Shaw, 1972), as well as Bennett’s (1990)
observation that political media discourse often develops within parameters articulated by
authoritative official actors. It does not, however, establish indexing at the wider media-system
level.

The moderator opened the discussion with the “one city—one faculty” principle, which
subsequently became a central interpretive frame. This initial selection illustrates the
programme’s gatekeeping role in defining the point of departure for discussion (Shoemaker &
Vos, 2009; Thompson, 1995). After this intervention, most thematic initiatives shifted to
Kobakhidze, demonstrating the interaction between media framing and the discursive power
associated with high political office.

Other participants introduced substantially fewer topics. Minister of Education, Science and

Youth Givi Mikanadze introduced none. Ilia State University Rector Nino Doborjginidze initiated
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two—the purpose of the debate and institutional autonomy—while Levan Gordeziani, Lika
Ghlonti, and Simon Janashia each introduced one: legislative change, the “hollowing out” of
universities, and the claim that the education sector was being governed by colonels from the
State Security Service and the police, respectively. These formulations are coded labels
representing participants’ own framing rather than the authors’ characterisation of the reform.

The number of subtopics indicates the breadth of subsequent elaboration. Labour-market
research generated nine subtopics, the “one city—one faculty” principle seven, and funding six.
Both topics introduced by Doborjginidze developed into five subtopics, showing that frequency
of initiation and discursive significance did not fully coincide: actors with fewer opportunities to
shape the agenda could still introduce consequential points of contestation. By contrast, topics
such as the necessity of change and “2004-2012 as a severe blow to Tbilisi State University”
remained largely declarative. Topic initiation therefore did not automatically lead to justification,
counterargument, or reciprocal examination.

The distribution of participation reinforced this thematic asymmetry. Kobakhidze engaged
with all 19 topics, took 109 speaking turns, and accumulated 53 minutes and 14 seconds of
speaking time—several times more than any other participant. Only ten turns were explicitly
allocated to him by the moderator, indicating that his prominence also resulted from frequent
self-initiated interventions. Janashia took 49 turns and spoke for 13 minutes and 12 seconds,
approximately one quarter of Kobakhidze’s time. Twenty of Janashia’s interventions ended in
unfinished utterances, compared with 26 of Kobakhidze’s 109 turns. Thus, although Kobakhidze
had the larger absolute number, constrained sentence completion affected a substantially greater
proportion of Janashia’s contributions. Because unfinished utterances may reflect interruption,
overlap, withdrawal, or voluntary abandonment, they are treated as indicators of interactional
constraint rather than proof of intentional silencing.

Ghlonti took 43 speaking turns, but the moderator explicitly gave her the floor only once;
most of her contributions were self-initiated or responsive. Gordeziani did not independently
initiate a speaking turn and remained almost entirely reactive. The formal inclusion of competing
positions therefore did not produce participatory parity (Fraser, 1992). The participant with the
greatest institutional authority occupied the largest share of the communicative space and
exercised the strongest control over topic initiation. In contrast, the other participants primarily

responded within a thematic structure they had only limited capacity to define.
Argumentation, Legitimation, and Mutual Respect

The analysis identified 108 claims. Of these, 75 (69.4%) were accompanied by some form of
supporting grounds, while 33 (30.6%) were unsupported. The overall mean evidence-quality
score was 2.41 on the four-point scale, placing the aggregate profile closer to weak or partially
developed support than to multifaceted and verifiable evidence. At least one reasoning problem

was identified in 65 claims (60.2%); 26 claims (24.1%) contained a person-directed or adversarial
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move, including an ad hominem attack, unsupported accusation, or shift from the issue to an

assessment of an interlocutor’s competence or character.

Table 1: Comparative Evidence-Use Profiles by Participant

Participant

Mean evidence
Empirical, %
Unsupported, %
Reasoning
Scores 3—4, %

N

)
E
=
O

Education policy expert
Government representative 11 3.00 455 18.2 54.5 72.7

. : Education researcher and
Simon Janashia . . 16 2.50 50.0 25.0 56.3 56.3
political representative

Irakli Kobakhidze Government representative 63 2.13 38.1 41.3 69.8 33.3

Note. Evidence quality ranged from 1 (unsupported assertion) to 4 (multifaceted and verifiable evidence).

“Empirical” denotes claims supported by data, documented cases, research, or other potentially verifiable
Information. “Reasoning problem” indicates at least one coded problem, such as a false dilemma, generalisation from
limited cases, inappropriate appeal to authority, circular reasoning, unidentified source, or person-directed move.

Percentages are calculated within participants and should be read alongside n.

The participant profiles reveal a marked contrast between the quantity of claims and
evidentiary strength. Ghlonti recorded the strongest profile: all seven of her claims were
empirically grounded and received scores of 3 or 4, producing the highest mean score (3.14).
None of Doborjginidze’s six claims was unsupported, and 83.3% received scores of 3 or 4.
Gordeziani supported four of his five claims and obtained a mean score of 2.60. Although the
small numbers require caution, none of these three participants employed the person-directed or
adversarial moves identified in the coding.

Mikanadze and Janashia displayed mixed profiles. Supporting grounds accompanied 81.8%
of Mikanadze’s claims and 75.0% of Janashia’s, with mean evidence scores of 3.00 and 2.50,
respectively. However, reasoning problems occurred in 54.5% and 56.3% of their claims, while
person-directed or adversarial moves appeared in 18.2% and 25.0%. Their contributions therefore
combined relatively frequent reason-giving with occasional shifts towards personal or otherwise
non-substantive contestation.

Kobakhidze produced 63 claims—58.3% of the total—corresponding to his dominance in
speaking time and topic initiation. However, his mean evidence score (2.13) was the lowest

among the participants. Only 33.3% of his claims received scores of 3 or 4; 41.3% were
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unsupported, and 69.8% contained a reasoning problem. Person-directed or adversarial moves
occurred in 31.7%. Statements translated as “You have no argument” and “You cannot distinguish
a conclusion from an argument” (Open Air Debates, 2026) redirected the exchange towards
assessments of interlocutors’ competence rather than supplying additional grounds for his
substantive position. Such interventions also attempted to define whose contributions qualified
as legitimate argumentation.

These results demonstrate that communicative prominence and argumentative quality were
not equivalent. The participant who occupied the greatest share of the discussion and advanced
the most claims did not present the strongest evidence profile; conversely, Ghlonti and
Doborjginidze had more limited discursive access but offered more consistently supported claims.
This aggregate contrast does not imply that every academic or expert claim was well founded or
that every claim made by Kobakhidze was weak. It indicates that quantitative dominance
coexisted with comparatively lower evidentiary strength and more frequent reasoning problems,
departing from the deliberative expectation that influence should derive from publicly
examinable reasons rather than institutional status or control of speaking time (Habermas, 1996).

The pattern also illuminates the relationship between rationalisation and authorisation (van
Leeuwen, 2007). Doborjginidze, Ghlonti, and Gordeziani combined expert authorisation with
rationalisation through empirical information, specialist knowledge, and explanations of
institutional consequences. Kobakhidze’s discursive prominence cannot be attributed to evidence
quality alone; it operated within an interactional context in which his position as prime minister
carried substantial pre-existing authority. Institutional status and dominance are not themselves
proof of an explicit authorisation strategy, which requires an appeal to office, legal mandate, or
recognised authority. Nevertheless, the participant with the greatest positional authority also
enjoyed the strongest agenda-setting capacity, whereas actors with stronger evidence profiles
remained predominantly reactive. Discursive influence thus depended on both supporting

reasons and unequal access to institutional and communicative resources.

Figure 1: Direction of Ironic or Disrespectful Interactions During the Debate

Incidents (n)

16 15
1 13
12
10
8
6
4 3
; —_—
0
Government representatives Critical participants — Moderator — critical
— critical participants government representatives participants
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Mutual-respect coding identified 31 incidents involving ironic, sarcastic, or demeaning
expressions or gestures (see Figure 1). Kobakhidze was the most frequent initiator, with
predominantly non-verbal responses—especially smiles and facial expressions coded as ironic—
directed towards Ghlonti, Gordeziani, and Janashia. Ghlonti responded to Kobakhidze with
verbal irony, including “My government?!” and “I have not heard an argument, Mr Kobakhidze”
(Open Air Debates, 2026). Janashia employed several direct and confrontational formulations,
and the moderator also made remarks towards government critics that were coded as ironic.

Non-verbal expressions were interpreted cautiously and coded only in relation to their
addressee, the accompanying verbal exchange, and the immediately preceding context. The
incidents nevertheless show that discussion periodically shifted from policy claims to personal or
professional discrediting. Examples included “You do not know, which means you have not
studied it,” “As a lawyer, you do not know what research is,” and “And you call yourself an
education expert” (Open Air Debates, 2026). Such exchanges clustered around the geographical
justification of the “one city—one faculty” principle, labour-market research and quotas, and
disagreements about the format and purpose of the debate.

From the perspective of the adapted DQ]I, these were not merely stylistic shortcomings. By
shifting attention from claims to speakers’ status or competence, they weakened respect and
required participants to defend their legitimacy rather than develop their policy arguments
(Steenbergen et al., 2003). Overall, the programme only partially met deliberative criteria: it
brought competing positions into a shared arena and included some well-supported
argumentation, but this coexisted with unequal discursive access, interruptions and overlap,

modest aggregate evidence quality, and repeated personal or professional discrediting.
Online Audience Reception

Analysis of the 122 Georgian-language YouTube comments indicates that the commenting
audience did not simply reproduce the televised discussion. Users selected and amplified
particular frames, connected them to personal experience, assigned them new political meanings,
or rejected them in favour of competing interpretations. Attention also frequently shifted from
the reform’s content to participants’ competence, conduct, moral qualities, and symbolic
“victory” or “defeat.” Three broad trajectories emerged: acceptance and amplification, mixed and
polarised reception, and rejection and replacement by a competing frame (see Figure 2). These
broadly correspond to Hall’s (1980) dominant-hegemonic, negotiated, and oppositional positions.
However, amplification or radicalisation is treated here as an empirical development within
acceptance rather than as a separate Hallian category.

The first trajectory concerned the crisis in higher education and the need for reform.
Comments repeated claims about the commercialisation of higher education, declining degree
value, graduate unemployment, excessive numbers of universities, and mismatches between
programmes and labour-market demand. Some users supported increasing training in

engineering and programming and linked these arguments to observations of graduates unable to
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work in their fields. In van Leeuwen’s (2007) terms, the reform was legitimated through
instrumental rationalisation: change was justified through its anticipated capacity to align
education with labour-market needs and improve employment outcomes. Personal experience
reinforced this reasoning by presenting the crisis as evident in everyday life.

Commenters also repeated Kobakhidze’s contention that academic participants had failed
to advance persuasive counterarguments, but some expanded this into broader professional and
moral delegitimation. The question “Are these the people teaching our young people?”
challenged academic status itself as a source of epistemic authority. Expert authorisation became
intertwined with moral evaluation: professors’ formal authority was questioned, while
Kobakhidze’s was reinforced through praise of his intelligence, patience, self-control, and
rhetorical performance.

The personalisation of authority was intensified by framing the programme as a contest.

» «

Expressions equivalent to “defeated,” “destroyed,” “taught them a lesson,” and “played with them”
inferred the reform’s validity from the symbolic victory attributed to one participant rather than
from its substantive content. Epistemic authority thereby became associated with the presumed
winner, displacing reciprocal examination with an agonistic logic of victory and defeat. From a
deliberative perspective, this substitutes personalised conflict and emotional identification for

comparative evaluation of reasons (Habermas, 1996).

Table 2: Three Trajectories of Online Audience Reception

Three Trajectories of Online Audience Reception

The frames articulated in the debate are not reproduced unchanged in comments: they are

accepted, amplified, contested, or replaced by competing frames.

I. Acceptance and Amplification

Source frame Audience response Discursive outcome
Necessity of  reform; . Expansion of the crisis frame
.| = | Repetition and | — o
weakness of opponents S and moral delegitimation of
radicalisation
arguments opponents

I1. Mixed and Polarised Reception

Source frame Audience response Discursive outcome
) ) ) ) Quality and regional-
Alignment with labour- Elaboration, partial
. . — o ) — | development arguments
market needs; ‘one city— rejection, and competing o )
, ) . versus restrictions on choice
one faculty interpretations

and autonomy

ITI. Rejection and Replacement by a Competing Frame

Source frame Audience response Discursive outcome

Reframes meanings, uses

Problematic Soviet legacy; Nostalgia, victory/defeat
) — | battle metaphors, and | — : .
collaborative debate; . . narratives, and a political-
) ) ) introduces alternative
improving quality control frame
causes.
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The second trajectory was most visible in responses to “one city—one faculty.” Supporters
understood it as resource concentration, quality improvement, and regional development; critics
framed it as restricting student choice, university autonomy, academic freedom, and equal access.
The issue was therefore interpreted through competing values: efficiency and quality versus
freedom and social justice. Soviet education generated a similar polarisation. Some commenters
presented it as a benchmark of lost quality, whereas others interpreted the reform as a return to
Soviet or authoritarian governance. The same historical reference thus supported opposing
conclusions, illustrating negotiated decoding in which elements of the problem definition were
accepted but redirected through alternative values and interpretations (Hall, 1980).

The third trajectory rejected the government’s preferred explanation and replaced it with a
competing political frame. Critical commenters often acknowledged problems in higher
education. However, they interpreted the reform as an instrument of political control, a
mechanism for weakening student activism, a source of inequality, or an expression of corrupt
interests. Official and expert authority was also contested through experiential and comparative
knowledge: parents invoked their children’s experiences, while emigrants compared Georgian
policy with practices in Germany, the Netherlands, and elsewhere. Credibility was consequently
reassessed through political trust, lived experience, cross-national comparison, participants’
behaviour, and the perceived strength of their arguments.

The meanings circulated during the programme therefore did not pass unchanged into
online discussion. Commenters reproduced some frames, intensified others, negotiated them
through competing values, or replaced them with oppositional interpretations. They also
redistributed epistemic authority by affirming or rejecting institutional and academic status
according to rhetorical performance, moral evaluation, political identification, and experience.
Because a self-selected group produced the comments, these patterns cannot be generalised to the
programme’s entire audience. They nevertheless show that the comment space constituted a
further stage in constructing higher education reform discourse, in which policy meanings and

claims to expertise were actively renegotiated.
Conclusion

This study examined how higher education reform is constructed as an object of public
discussion in government-aligned television media in Georgia. It focused on the reform’s
mediated visibility, the distribution of discursive access, the quality of deliberation, participants’
use of evidence and authority, and the online audience’s reception of the frames circulated during
the debate.

The preliminary monitoring revealed a marked discrepancy between the reform’s societal
significance and its media visibility. Only four of the 127 current-affairs episodes examined
contained a dedicated segment on higher education reform, and direct discussion between actors
representing competing positions occurred in only one case. Given the scale of the proposed

changes, this limited coverage resembles Gerstl-Pepin’s (2007) “thin” public sphere: the media
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made the policy issue visible but provided insufficient space for sustained and multiperspectival
public deliberation.

The case analysis showed that agenda-setting capacity and discursive access were
distributed unevenly. Kobakhidze initiated 13 of the 19 principal topics and accounted for 53
minutes and 14 seconds of the programme’s total duration of 1 hour, 56 minutes, and 25 seconds.
The moderator established the “one city—one faculty” principle as the opening frame. However,
subsequent thematic initiative shifted predominantly to the prime minister, while academic and
professional participants remained largely reactive. The debate thus displayed a dual mechanism
of internal agenda formation: the programme selected the initial frame. At the same time, the
participant with the greatest institutional authority exercised the strongest influence over its
subsequent development. This case-level pattern is consistent with the complementary insights
of agenda-setting, gatekeeping, and indexing (Bennett, 1990; McCombs & Shaw, 1972;
Shoemaker & Vos, 2009).

Formal viewpoint diversity did not translate into participatory parity (Fraser, 1992).
Inequality was evident not only in speaking time and topic initiation but also in opportunities to
complete claims and respond to competing positions—for example, 20 of Janashia’s 49
interventions ended in unfinished utterances. Although unfinished utterances cannot
automatically be interpreted as intentional interruption, their prevalence indicates that
discursive access involved more than obtaining the floor: it also depended on participants’
capacity to retain it, complete an argument, and engage in reciprocal exchange.

The analysis of argumentation similarly revealed a mismatch between communicative
prominence and evidentiary strength. Of the 108 coded claims, 75 (69.4%) contained some form
of supporting grounds, while 33 (30.6%) were unsupported. The mean evidence-quality score was
2.41 on a four-point scale, and at least one reasoning problem was identified in 60.2% of the
claims. Academic and professional participants generally occupied less communicative space but
presented more consistently supported claims. By contrast, the quantitatively dominant
participant produced the lowest mean evidence-quality score and the highest proportions of
unsupported claims and reasoning problems. This aggregate pattern does not imply that every
claim made by academic and expert participants was strong or that every claim advanced by
Kobakhidze was weak. It demonstrates that discursive influence, institutional status, and
argumentative quality did not coincide.

Mutual-respect analysis further qualified the programme’s deliberative character. Thirty-
one incidents involving irony, sarcasm, or personal and professional discrediting were identified.
These exchanges redirected attention from evaluating policy claims to participants’ competence,
status, or character. From the perspective of the adapted DQI, such interactions weakened
deliberative quality by requiring speakers to defend their legitimacy as participants rather than
develop their arguments (Steenbergen et al., 2003). The debate therefore only partially met

deliberative criteria: it brought competing positions into a shared communicative arena and
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included some well-supported arguments, but these coexisted with unequal access, interactional
constraints, modest aggregate evidence quality, and recurrent personal discrediting.

The analysis of legitimation showed that participants drew on different communicative
resources. Academic and professional participants more frequently combined expert
authorisation with rationalisation based on data, specialist knowledge, and anticipated
institutional consequences. The prime minister’s claims, in addition to their argumentative
content, were articulated within a context shaped by the authority of political office. Competing
positions were also delegitimated by questioning the competence of the actors advancing them
rather than directly challenging their empirical foundations. The debate was therefore not only
a disagreement over higher education reform but also a struggle over epistemic authority—over
who could legitimately define the policy problem, interpret evidence, and establish the standards
of valid argumentation (van Leeuwen, 2007).

The YouTube comments demonstrated that audience reception constituted an additional
stage in the construction of reform discourse. Consistent with Hall’s (1980) encoding/decoding
model, three broad trajectories emerged: acceptance and amplification of preferred frames;
selective, negotiated, and polarised reinterpretation; and rejection followed by replacement with
a competing political frame. Some commenters repeated claims about the crisis in higher
education and the need for reform. Responses to “one city—one faculty” divided between a frame
of efficiency, quality, and regional development and an opposing frame centred on restrictions to
choice, autonomy, academic freedom, and equal access. Critical commentators reframed the
reform through political control, inequality, weakened student activism, and corrupt interests.
Institutional and academic authority was consequently affirmed or rejected according to
rhetorical performance, moral evaluation, political trust, and personal experience.

In response to the overarching research question, the analysed media discourse was shaped
through three interconnected asymmetries: unequal access to agenda formation and
communicative space; a mismatch between institutional authority and evidentiary strength; and
the selective and polarised decoding of televised frames by the commenting audience. The formal
presence of competing positions did not develop into substantively equal deliberation, while the
online comment space reproduced, intensified, negotiated, or replaced the meanings circulated
by the programme.

Theoretically, the study demonstrates the analytical value of combining agenda-setting,
indexing, deliberative quality, discursive legitimation, and audience reception. This integrated
framework conceptualises televised policy debate as a multilevel process encompassing issue
selection, studio power relations, competition among arguments and authority claims, and
subsequent audience meaning-making.

The findings remain limited to one purposively selected television episode and cannot be
statistically generalised to Georgian television media. The YouTube comments likewise reflect a
self-selected group rather than the programme’s full audience or wider public opinion. Future

research should compare government-aligned, critical, and public-service broadcasters,
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systematically examine moderators’ interventions, and combine cross-platform comment analysis
with audience interviews or focus groups.

Practically, the findings emphasise the moderator’s responsibility to maintain control over
the agenda, distribute communicative opportunities, protect participants’ ability to complete and
answer arguments, and limit personal discrediting. The democratic function of televised debate
requires formats in which institutional status does not substitute for evidence, formal inclusion
does not substitute for meaningful discursive access, and symbolic victory does not substitute for

substantive policy evaluation.
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0@ 390b9, HMIWgdoE 990353 F9i3sL9d00LmM30L 335G LO MOMEYbMdOL g3omgwrondl.
000MJ)o d90mbgg3o0bmzol dgocmBs dglodsdolo H&EE 3693509@0m ©o@obdMgdrero
0963mBo9bermdomo dsbo.

MT1-0l 0816m3obEmdodom®mo H9godiaool d9x3sl90s 4obbmME0gw®s 3bMmem@ 930009 )M
MXO99030.  LGHOMINWoOo, Sbngdomo s Lobbwdsmmzmzsbo  3m33mbgb3gdo
(omabMdM0g  JgxnsLgdsdo sO 0dbs  gom3zswolobgdmwo. Fgngdz0ol  0bEgblogmds
30ooBOE0MEs MM 353)gmM0s: 0 — 139308037900 Fg0gd30L SMHHMLYIMBY; 1+ —
LMLGHO, 35658 83580M© 0©I6GHORBOE0MYOSEO TJ0Gd39; 2+ — bsFNsEm 063 9bLogMdOL
0909035 ©5 3+ — dwwogho T9gngd3zs. MOMMIYwo 0bEgblogMdoL  35EgaMmMoolm30l
3960L5BOZMS Tglodsdobo g30MYIWIMHO YYXMHJOJOOL 3MM396GHwo Howo.

MT1-0b g4b3egbool oMo Mm3MEYbmdMH030 d5B396909w0 oym H-score, M®Igwos
390M0m3z5s 89990 BMOHINWOom:

H-score = (1 x 1+ vy 690900 %) + (2 x 2+ Mx 69900l %) + (3 x 3+ YR MIgd0L %).

d9L505d0bo, H-score-ob dgloderem 3608369 mds 96ygmds 0-sb 300-8g. bmemgsbo
06@®96L0gmdol 8Jmbg MxM9gqdo H-score-do dwxmseom@ 56 dmbsfoegmdbgb. MT1 H-
score BESGHOLEH03MNO 965¢00BTo 459mYygbgdme 0dbs Mmam®E MHy39dHo MoMm©YbmdMH030
33500. {obsbffot 9bLsbL3zM M0 0 s ,d505¢0“ 9dudMglools bgwmzbmMo
D350 56O 0dbs godmygbgdmo, oYL MmEmGmg@wo 3mEwodgdolmzol MT1-ol

300b03M9© 35¢00MGdMo Mboggdlscry®o cut-off 360d3bgermds s bowro 56
560U.

UAsGobBHozmMo  sbosgwobo  BoBots  MT1  H-score-obs  @d  3wobozw®-
30LGHM350MWMYOEIO 3obolosmgdEgdOL 2009003530060l d9Lox3LYdIWS.
39093000 33900  [oMImagbowo ogm  sdLMWYGHMMHO  LobJoMggdoms @
360Hm39bGwMwo  95B39690wgd0m. MfYy39dH0 (339 YBIOLMZ0L  QOTMOMZOs  BOTMSEM
36003690md5 s LEBIOEHMWO 2oobMs (SD), 51939 9gE0sbs s 0bEIM3IZ9OEHOMHO
©0535Bmbo (IQR).

MT1 H-score-ols 9obsfogmgdols o bs33eg30  J39x3MR00L 306y  ImEwErmdol
290035¢0{0bgd0m,  XAMBRMITIMMOLO  JOMOMOIEO  FJIMYOGd0  AbbMEOE0gE©s
50535653930  FgMEIO0m. MO IIMY300909 XaRBL dmeol MT1 H-score-ob
090056M9d0bm30L  450mygbgdme  0dbs Mann-Whitney U  @Gqb@o. ULsdo o6  3g@o
©59M930009390 X AIR0L F9goM9gd0LmM30L 25dmyqbgdrer 0dbs Kruskal-Wallis-ob ¢qb@o.
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3600936903560 LogOomm sblib3z53930L 25dm3zegbols 98mbgg35d0 Bo@o®ms yz0emmdMH0z30
post hoc 89056093900 3M93wMd0mo FglEoMmgdol Holm-ol 3mMgdiEooo.

©0L3sDool batobbls s MT1 H-score-U 9m6ol dmbm@mbm®o 3938060l dglonzsligdes
3990y9gbgdme» 0dbs Spearman-ob Mobyeo 3mMHgmo3zool 3m9n03096G0 (p). 03039 Igo™m©O
390myqgbgdme  odbs MTI1 H-score-ols 5b530056 ©@s 3mEodol  bmdsbomsb  3538060b
d9Log3slndWS.

4395 bLASGOLEHOIMMO BHILEO 0gm MOIBOH030. BEBIGHOLEH03MOO LEGFIMBM 360369 MdOL
D365 2obolsbEz®s p < 0.05.

33935 9x8Ydbgdms  sMJogmew  FFPE  Jumgogomgoeb  dsbognols o  dgLodsdol
©90©96¢0x50E0MYdOME 3w0b03M-3500MEMQ06 9mbs39990L. 9mbs3gdoms
©059998539080L5b 3O 0gM 353096@ M 3MbR0IBEOIWMOMBS.

332930b J99agdo
33w930L  8090botg  3M3MmOGHS dMmo393©s 29 3memGmg@Gwo  dmerodol  5odmadl.

3530965 39000569960 51530 0ym 50 garo (06@gMH335MEH0MMO 0s3sBmbo [IQR], 45-55
09w0; ©0035BMbo, 35-65 fgao). omysb 18 (62.1%) ogym 05853530 s 11 (37.9%) - Jogwo.
60898900l MBGO3glmds Jo®gdEo 0gm 3¢modgd@dmdool dggas (23/29; 79.3%),
bowem  gbombimdon®o  9m3mBmmo  MyBgdgooms s domxzgLoom  JoEIdMWo  0Ym
99L50sdobo 3-3 99dnbgg3s (10.3%). 3merodol Bmdol dgosbs 9o 9bs 12 33-U (IQR, 10—
22 80; ©0035Bmbo, 5-30 383). 20 IHB0BYdS (69.0%) MISOBIIMWO 0gm S©TSZo
3mmbdo, bmwm 20603, 0335 s LoRIMOoEWE JMmembdo (oMImygbocro oym
o0ommg)endo 3-3 d90mbgg3zs.

5MLgdmo  3oLEAHMEMYPOMEO 3ok 3ZsEo0l  dobgzom, 13 sDosbgds  (44.8%)
80930369005 5656903506 3003900, 9 (31.0%) - Ly O30 IB0SBYBYOL, bergem
7 (24.1%) - 3063963096 5009bMIgdL. OLIWSB0os 56 500bodbgdmEs 22 Fgdmbggzsdo
(75.9%), beagoe 7 8990bg93500 (24.1%) Fo0dma 9600 0ym ©olidwsHom®o 33wowgdgdo.
©oL3WsHBoMMO  IB0sHJd9gO0EI6 3 TgdNb3g3s  3WILOGOGFOMIOMEOO  0YM  OIOIWO
bs6olbob, bmwm 4 - B0 ba®obbol oL3wsH0s. 13 5M56gM3WsBoMEmO 30300
M3 900 96 4593 9bows OL3WSB0s. OL3ESDBOs 5©00b0dbIdM®S 9 Lgksgowo
©B056900056 3-80 (33.3%) s 7 36396300 50 96MmT0sb 4-Fo (57.1%).

MT1-0b 9dudeglool Fgxobgds Tgbodergdgero ogm g4zgens 29 Jgdmbgggzsdo. gdudMgbios
99935 Bobgzmo MmsMmgbmdMmogo H-score LobiEgdom, MMAol Fgbsderm ©0s35HBMbo
995009965 0-300-b. 056 3m3mGEs8o MT1 H-score-ob dg0sbs ogm 140 (IQR, 60-150),
bemem 06003004150 M0o 3609369 ™d9d0 396MHygmds 20-sb 240-09. Lsdwyseom H-score
095009960 117.2 + 58.1-b.

MT1-0ob gdud6gbos  Gogbmdmogzo  oblbgs3IdMm©s  doMOMs©  30LEGHMEMYO0O
3939302600938 Mo, mdEs LBoghomm Asblbgzsg9058 LGHSEOLE03MO d60d369wMdSL 396
3050095, 36M56gM3sbome 3meo3dgddo MT1 H-score-ol 990065 8950039605 140- (IQR,
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100-150), bges30ME sHB0sBYdgdT0 - 140- (IQR, 60-180), bergm 363963096 5©gbMIgddo
- 50-U (IQR, 40-135). dgLsdsdolio Lodmserm 3609369 mdgdo ogm 126.2 + 36.9, 126.7 + 73.0 o
88.6 + 68.4. LT 30LEHMEMPOME XAMBL TMEOOL LogMomm AobLL33905 LBEBSGHOLEH0IWMS®
360036903560 96 oym (Kruskal-Wallis H = 1.92; p = 0.383). dglodsdolo, d0vbgs3s@
0dobs, MM 3mb396306 509bmdgddo sfigMoEMdomo sbsobolisll MT1-ol dgsMgdoo
5050 94u3MYBoS  50b0TbYdIMPS, X FMBIOL Fogbom  SOBYOMO  F9MI0VJMBS M
0d9MmEs FBMEME BoONM 30LEGHMEPMPONOO 35@JaMO00L JobgP300 ITMY30JIJLO
296Ub353900l HLEHIMJOOL TglodErgdEMBdSL.

MR3M™ 93390000 256b353905 go8m3wobs sH0sbxdgdOL OL3WIBOMGO LBHSEGHMLOL
d0bg300m ©sgMmRoLLL. OL3ESBOOL Q56939 IB0BYd9ddo MT1 H-score-ols dgosbs ogm
140 (IQR, 120-160), beaerm ol3gsbome ©sbosbgdgddo - 40 (IQR, 40-45). Lodmswem H-
score dgLodsdol xamx39ddo 995a9bs 141.4 + 44.0-b o 41.4 + 12.1-b. X389l dmeol
296Lb353905 LEBSEGHOLE03WMGMs© 360d3bgwMm3zs60 ogm (Mann—Whitney U = 150.0; p = 0.00020).
©OL3OBOOL  J9MgI) O OL3WSDBOME  IB0sHYdYOL FmEol Hodges—Lehmann-ol
9993590000 H-score-ol bbgomds ssbermgdom 100 gMomgmenls 99oea9bs, bootstrap 95%-
0560 LIOHIMBMMBOL 063YMZ5e000 PIIbEMgd0 80-120. MH56x4Dg RMIBYdMWO gBgJGOL
bmds> oo oym (Cliff's § = 0.95; bootstrap 95% CI, 0.82-1.00), Goi dormomgds MT1-ol
9gu3mglool  gobsfowgdgdol  dbmmmo  J3009  FOIIBIMZBY  OLEWSBOME o
5650L3SBOE SB0s6YdYOL FMOU.

©oL3sDool  Bodmbosbo,  Imgmoggdmo  353JaMMoo  33sEol  Lsboo
99535L900L5L godmzwobs MT1-ol gdudmgliools 83390060 3983060905 OL3SBOOL s5GBJmbY
©H056709000  BSWO s FoOEro  bsMolbol  EoL3EsHool  F0TsMIEGOO.
©OoL3sBOOL Qo039 sH0sBYdgdTdo H-score-ob dg0sbs oym 140 (IQR, 120-160), sdsero
bseoLbbol EoL3sbool M™L - 40 (IQR, 40-50), brnwm dspswo bsGolbols oldwsbools
6L - 40 (IQR, 35-42.5). LM H-score gbodsdols xamx39ddo 99oygbs 141.4 + 44.0-
b, 46.7 + 11.5-b o5 37.5 + 12.6-b. X383gdL ol LsgHdM A56Lb353905 LESGHOLEH03MMS©
3603d3b9emgs60 ogm (Kruskal-Wallis H = 14.06; p = 0.000885).

©oL3sBool bsobbol bMsls s> MT1 H-score-l dmGol  godmgzwobos derogho
MSOYMRBoNo dmbm@Hmbmmo 3sgdoMo (Spearman p = -0.706; p = 0.000019). dgLodsdobs,
©oL3WsDBoMEO (33¢00gd900L BLoddodol BOES SLMmMgdMwwo ogym MT1-ol gdudmgbool
399306905L056.

0dol  dgLoxzaligdws, 89odwgdm@s vy 56s  sMbodbwmwo 353doM0  Qob30MMdYIMO
4mz300Ym RO 30LGHMWMROMOHO 35@JMMH090000 s 9GO MIMOEME EOL3WIBOOm,
MT1-0b 9936905 53 Jd0m 9835l OL3WSBOOL 5®TJMmbg IB0569d9dT0. 53 X0
MT1 H-score-ols 3900565 5605690306 3meo3dgddo 8950496 140-U (IQR, 100-150),
LYMSE30ME IH0569d9dT0 - 165-b (IQR, 142.5-195), boewm 0d bd Jgdmnbgzgzsdo, HMIgdos
5055950 3olloBOEOMGIM0s OMYMOE 3Mb39630MM0 50gbmds oLl gotgdy -
150-b (IQR, 135-175). 506086 xama3gdl dmeol  oblibgog9ds  LEo@olEG03MMo©
3600936903560 56 ogm (Kruskal-Wallis p = 0.210).
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gb®oo 1. MTI-ob gdudeglbos  30LEHMEMAO0MMO  35GJMM00lLs S  EOL3EsDOOL

dobgz0m,

B3PSO n  MTI H-score, dgoosbs Ubsdwpsenen  +  p-
(IQR) SD dbodz69¢0m3s

3obdmaemmgorytdo 0.383
35AIB 005
3625693¢ms boryo 13 140 (100-150) 126.2 + 36.9
302030
b9tsg029emo s os698s 9 140 (60-180) 126.7 £ 73.0
306396602960 500960205 7 50 (40-135) 88.6 + 68.4
@obiders bool bhsdeybo 0.00020
@olb3ers bool 3otdy 22 140 (120-160) 141.4 + 440
@ob3¢msbos 7 40 (40-45) 41.4+12.1
@obdems ool bskolbbo 0.000885
©@olb3ems bool 3sm9dg 22 140 (120-160) 141.4 + 44.0
@385¢70 bsmolbbol 3 40 (40-50) 46.7+115
ds@s¢ro bs@obbols 4 40 (35-42.5) 37.5+12.6

_20260521142649 ~ X

Q,
\ -~
N
@

bogsooo 3. MT1 dgenshmbobol Gg593¢902Gob §9886Gs6«ycmo 94b369bos dsmsero bstolbbol
@ob3arsbools 300G 30a¢r0398d0 ITHC, 400X;
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bop@soo 4. MT1 Jgemsdmbobol %9930l d9dbmsbricmo g7b36m9bos dsmsero bs@olbol
@ob3ars ool 302enm@99H ey 3eaerodgddo THC, 800X;

3329300 Bgagagdol gsbbogrgs
§0650009d569 33¢0935d0 MT1-0l 9gudMglos dgx3oLs bLbgoolbgs 3oLEMEMa0meo GHo30bs

5 OL3EsBooL bomolbols 9Jmby 3mwmMgdBH e 3mE0390d0. J0MOMIEO TJIHO 0Y™M
MT1-0b 94u36glbool 83390000 F9;3060905 OLIWSDBOME EsB0IBYDYdT0. OL3WSBOoOL
2396989 3mo03gddo MT1 H-score-oll 990565 8950039605 140-U, bemerm ©@obdwsbon®
©sD0sbgdgddo - 40-L.  9oblbgeggds  LAHIEGOLEOZMMI©  860036gwm3zsbo  oym o
boLosMPYOIMEs oo Bmdoom (Cliff's § = 0.95). 53sLs6, OL3EsBOOL baGOLbLS s MT1
H-score-l 9m®0b gsdm3¢0bs derogMo wsmymgzgomo 3mMgusaos (Spearman p = -0.706).
000900 99093900  domomgds MT1-ol  gdudMgbool (3300 gdol 393006y
30WmO9dBHeo 930,900l oL3WsHoME FHMIBLRMOAs305LMb, I3y 33Wg30L
©0H50b0 56 0dg35 J0DBYHBMIM030 MOH0IOHPNMOOL RJHOL FglodErgdEMdSL.

39wo@™bobol dmddgqds Lodbogbol domeMynsdo IM535¢THOOZ05 S IMOEGIZL OMAMO3
69393GMM-59M3090, 51939  M9393GMO-IMM30©Ydg  gdsbobdgdl. MT1,
6OHm39wog 3Momgdv)mos MTNRIA 29b0m, o®0moygbl G-36m@Eg0bmsb wsfyzowgdmen
0993656 H9(393GHMOL. Jobo 59BH035300 ©93953d0M9dwos cAMP/PKA, MAPK/ERK o
bbgs  MxM9gdos  Lsbogbowm  d9dsbobdgool IMmEsEoslmsb,  OHMIwgdos

9b5Horgmdgb X MHgMEo (30300, 3GMMEORIHIG00LS S 33M3EGHMBOL MYYIsE305T0.
99b3960896¢ e BMmEYgddo FgEoEHMmbobls s0fgmowo 543l sbEH03MMMOxIMS30IO
3OM53Mm3GHMBMOHO  8mddnggds, Ndgs 98 9x39dGgdoL  860d3bgermds  5sdosbol

3m9dGHe 3609390OLMOME IB0s6YdYdT0 bs3wgds© sHL Tglfogwrowo.
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30mOgdBwo  3563960mygbgbo  IMozswlsgzggbmMosbo  dGmEglos, GMIwol OMLLE
AmOBMWMPoMO  3OMAOILOSL b sboogl  MXOIMO  3OHMEOBIMS300LS S
©0xRIM96(305300L 51932069390 Lsliogbserm gHgdoL MbEIMbMdOMO (33¢00gd9d0.
59 30b639duGHdo, olL3EsHBoH IH0s6gdgdd0 MT1-0l sdsewo gdudcgbos Fgodergds
SbbO3EIL  Fgao@M™bobol  M9393GMM-BM30EIONIEO  MGRIS300L (330 GdSL
Bgm3@sbom®mo  3OHmyMgbool  sMgMwr  9BHe3bY.[8], [10], [11]  obLsgmo®gdom
LY EIOIMS 0 Q9MgIMgds, Gmd d0dobotg 3m3mM@EHsdo MT1-0l 999306M9ds 339
©05¢0  bo®olbol ©ol3sBool dJmbg IB0sBgd9dd0 0ym  godmbodmeo. dSWO
bs6Hobbol ob3wsBools O™ H-score-ol 390565 40 0ym, 35306 HM©aLsE oldgsbools
563Jmbg sH0s6909080 FqLsdsdolio dsbz9b9dqeo 140-b 95009bcs.

35050 bsobbol oldoBool dgdmbggzgddo MT1-ol gdudcgbos sbg3g HBSWO 0YM,
0930 0O s oo bomolbol  EolL3EsHBoGIL  FmMOL  sFSEJO0O
BGoGOLEH03MM© 36033690 M3560 F9a(306905 56 oMz gbows. gl Tgga0 56 Mbs 04bgls
06@9030M9BH0M9dMmo  Omam®3  MT1-08  0bs0ds6M0  domErmaom®mo  IaMmIsMgmds
©OoL3OBOOL MMO3g bo®obbdo. sdsEo BsGOLbOL EOL3EWsDoOL XamBo dbMEMmE bsd,
boeom 35050 bs®olbol ob3wsBool xR0 Mmmb 99dmbggzsl dMmo3930s, MOL godms 58
M6 xXaMx3L OOl 99sMgdol  BEHGHOLEH03MMO Loddwsgcg T9BVMMEos. FgmMy
d9Lsderm  sblbss, ®md MTI-ob 9JudMglbool doGomoso FgdEoMgds  OL3EsHBOMMO
GOBLRMOH5300l 5EMJME 9E93Dg bgds s 8900 MOHBMEIMYOMOO 3OIMYMGBOOLSL
390569800 LEHSOOWIMSQ IV MbgDY MBYds. 53 303MmmMgHBOL F93sLYdS MBOM OO
3M3mOGH00 5GOL LsFoMHm.

330930l gl 99900  LL0bGHYOYLMS  3MWME]BHMEo  bgm3wsBool  goblibgsgzgdmewo
dmg3MOo  gHgdool  gom3seoljobgdom.  3mb39b3o®mo 5@ gbmds—35ME0bmdol
0568000093005  3F0OM®  sMOL  ©s35300609dwo  APC/Wnt/B-35@9b0bols  a%ob
©OLMJAMWO30SLMSD, F5dob  BMmELsg  Lgdsgowmwo BgmdwsbomGmo abs  bdoco
296Lb35390wo  ImEg3MwGo  dmzwgbgdom  FomoMmgds.[4], [12] Bombgsegs 53
3obb35390900L5, ™mEM03g ABOL  LHdMEEIMM  EOL3ESDBONOH  BIBMBHOZL M6  SBWH3L
3OHMEWORIM300 306GHOMEOL IMM3935. 3080bsMg mbs39d9ddo MT1-0l ©odswro
9gu3mglool  godmgzmgbs  Lbgsolbgs  GHodol  EOoL3WsHBONGH  IBosBYdsdo bl
d9L5dgdMBSL, G JoLo (33¢0MGdS 3538061900 0YML EOL3WSBOOLMZOL BogMo™
d0MMP0N)O 3OM3gLYOMID O 9GS TbmwmE ghMo 3MB3IOYGHMEo  3MEMEOgIEIWOo
Bgm3@sbom®mo  aBol  5gdBH035305bmb. 50060 0bGHYM3MYBHs30s 98 9BHO3YY
303m)HMM0s 5 LsFOMHMIOL  B5BHYO0 TGO s  089bm3olEmJodomE
9mbs39990L.

MT1-bs > Wnt/B-3539b0bols Loabseol 25039851 dmeMol Jgbsdenm MOHm0gHNJI)Ids
390L03MPMGd0®  BoobEHghglm  F0ToMMMEgdss.  Wnt/B-35¢gbobols  aBol  5g@0gs309

3094 GHo 6gm3wsBool ghm-9mmo 39630 dmeg3wmMo dmgergbss s B-
39%9boboll  doGM3MWwo ©3MOM3905 053930060930 IOMWORIMSEG0SBMD

539300609390 496900l GHMIBLIO0BEF0MW 5JE03530Lmsb.[13], [14] 9Ju39MH0TgbE v
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LoLBHYIJOdo  SPHIOO0W0s  FJEsBMBObOlL  gogwgbs  B-35¢3)9b0bol  LBHOdOEIMGMBILS S
WRMJOT0s  WMIO0DB30sDY.  FLodsToLO©, JMMOYJGHME  3modgddo MT1-ob
3993060900 9Ju3MHgLool  3oMOEgEMMO  PB-3539bobol  dodmzmwo  gJudmgliools
50 9bMdM030 Jgx35U90s LoFYSEgdSL BMA3393L A963LSDPIOMM, SOBYGOMDBL 1) 565 53 MO
93¢ 9bsL GmMol Jumzowmzsbo mbob 353806Mo0.

MT1 H-score-ols 3568080093600 915(9mxz30m0 35380600 @oL3wsBools bomolbmsb Jabols
bog3mdzgerls dolo Jgdamdo dglfogerolimzol 3memGmgd@wo bgm3wsBool sMgmen
939390Dg. MBOM FoGom 3m3mOGHSdo MT1-0bs ©@s MT2-0b 3sGoege®o T9z3oL9ds,
9GO0 30LEGHMWMAOMMO  JWOLORO3ISBE0S @S FoMO  H3930009ds  Ki-67-0096, B-
3996060l X ®d0Es WM3s0BsE0LMD s MWIMMZD VXIS SLMEFOMYdME
956396090m5b6  FqLodegdgEl  AobOL  2obolsDPZOML, GOl MY 9GS  Fgas@Embobols
IGIBOOOVILO  (3LOWYOIVO  IFMYIZ0EIOLIQ  ©335380MIONWO 3N OO
©OoL3EsDBOOL 4963005609d5L5 S 3MIMPOGLOSLMSD.

513365
33930b  99gpgdol  Lsgdzgewdy  dgodergds  @agsbaghim,  HmI  gnwnmyddYe
3m0390do MT1-0l gdudMgbool 8993060905 SbmE0MGOYIEO 0gm EOL3ESBOOL SMLYIMOSBS

@5 dob bomolbmsb. ol sHoMMH IB0s6dGddo MT1 H-score 36093690 m3bs ©@sdsero
094m o3 sHool s®mIJmby 3mw039dmsb Fgocmgdom, brmerm oL3wsBool bostolbols
BM©Ls s MT1-0b gJudmglosl FmMol godm3zwobEs dE0gMO OMYMBOMO JMMHISGE0S.
50539 6L, MT1-0l gdudmgbools 2obbbgsggds BoMmM 3oLEHMWMYOME  35GJRMM0JHOL
dm60L  LAHIEGOLE03MNMs© 3603369cmzsb0 56O ogm, o3 FoPomMgdL, MHMI dJodobysty
3M3m6OGHs30  0©9393GH™M0L  9Ju3MgLoOL (330 ds  MBROM  FGGHoE  39330MHEIOMP
©oL3WsDoME® 5396mE03L, 300009 FBMEPME 3030l 30LGHMWMAONO BHOZL. SBS3MD,
UggLSb S 3ME030L BMBsLMsb 360369 M3560 3530060 56 Qodmazwgbos.
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MT1 Melatonin Receptor Expression Across Histological Types and Grades of

Dysplasia in Colorectal Polyps
Abstract
Melatonin receptor-mediated signaling is involved in the regulation of cellular proliferation,
apoptosis, and other processes potentially relevant to colorectal carcinogenesis. However, MT1
receptor expression across histological categories and grades of dysplasia in colorectal precursor
lesions remains insufficiently characterized.
To evaluate immunohistochemical expression of the MT1 melatonin receptor in different
histological types of colorectal polyps and determine its association with the presence and grade
of dysplasia.
The study included 29 colorectal polyp specimens. Based on histological assessment, lesions were
categorized as non-neoplastic polyps, serrated lesions, or conventional adenomas. Dysplasia was
classified as absent, low-grade, or high-grade. MT1 immunohistochemical expression was
quantified using a semiquantitative H-score (0-300), incorporating both the percentage of
positive lesional epithelial cells and staining intensity. Between-group comparisons were
performed using the Mann-Whitney U and Kruskal-Wallis tests. The association between
increasing dysplasia grade and MT1 expression was assessed using Spearman rank correlation.
The median MT1 H-score in the overall cohort was 140 (IQR, 60-150). MT1 expression was
significantly lower in dysplastic than in non-dysplastic lesions, with median H-scores of 40 (IQR,
40-45) and 140 (IQR, 120-160), respectively (p = 0.00020). MT1 expression also differed
significantly across dysplasia grades (p = 0.000885). Increasing dysplasia grade showed a strong
inverse correlation with MT1 H-score (Spearman p = -0.706; p = 0.000019). In contrast, MT1
expression did not differ significantly among the broad histological categories of non-neoplastic
polyps, serrated lesions, and conventional adenomas (p = 0.383). No significant associations were
identified between MT1 H-score and patient age, sex, or polyp size.
Reduced MT1 expression was associated with the presence and increasing grade of dysplasia in
colorectal polyps, whereas no independent difference was detected among broad histological
categories. These findings indicate that altered MT1 expression may be more closely associated
with the dysplastic phenotype than with histological category alone. Given the limited cohort
size, the potential role of MT1 in early colorectal neoplastic progression requires evaluation in
larger cohorts with more detailed histological stratification.
Keywords: Melatonin; MT1; Melatonin Receptor; Colorectal Polyps; Dysplasia; Colorectal

Neoplasia; H-score.
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Abstract

Linguistics is a field of science that attracts interest from virtually every sphere of human
activity—most notably, computational linguistics.

The primary aim of the research described in this article was to develop a more advanced
theory regarding the origin and evolution of language. The study employed a transdisciplinary
approach alongside modern decision-making methods. Furthermore, the project sought to devise
a concept that could transform the popular website wiktionary.org from a repository of static
articles into an interactive system, thereby enabling linguists and the general public to more
easily verify and evaluate the validity of proposed hypotheses.

The study’s main outcome is a new theory on the origin of language(s) that
simultaneously incorporates the majority of previously existing scientific theories.

Based on this theory, a three-stage model for the emergence and evolution of languages
was developed:

1. During the initial stage of language emergence, the phenomenon of water played a
fundamental role in shaping humanity's early vocabulary;

2. The subsequent, crucial stage in language evolution was driven by the domestication of
fire;

3. Finally, once humans settled on the land and adopted agriculture—developments that
eventually led to the founding of cities and states—the third stage of language evolution
began, a process that continues to this day.

Unlike the author's other works, this article focuses specifically on the first point in the

list above.
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Conclusion: Water—a phenomenon unique in many respects—played a decisive role in
the origin of language(s); the names given to various manifestations of water formed the

foundation of the modern, vast, and diverse world of languages.

Keywords: linguistics; new theory of language origins; transdisciplinarity; modern

decision-making methods; interactive wiki-dictionary concept.

Introduction

Linguistics is a discipline of interest to virtually every sphere of human activity. Since
time immemorial, human activity has profoundly influenced—and continues to influence—the
formation of linguistic resources and structures. Conversely, a rich language enables people to
refine and improve all manner of activities.

Thus, the phenomenon of language is of interest not only to linguistics but to all other
areas of human endeavor; naturally, computer science holds a significant place among them.

Some 45 to 50 years ago, the author became intrigued by a view prevalent among
prominent Georgian linguists: it was widely held that identifying the primordial stock of
languages that emerged in the distant past—and determining the etymology of their constituent
elements—was a virtually hopeless task.

For instance, some of these scholars argued that it is impossible to ascertain why the
Georgian word *mta* (meaning "mountain")—along with many other fundamental concepts—
came to bear that specific name rather than another.

In our view, this pessimism stemmed from the fact that the vast body of knowledge
amassed by specialists using the comparative-historical method failed, in this case, it did not
yield tangible results.

The issue is that, while this method allows us to trace the process of language formation
back through the centuries, it generally only reaches back a few millennia; beyond that point,

the trail leading to the origins vanishes without a trace... into the boundless African jungles.
Main part

In the early 19th century, scientific understanding of the composition of matter was
vague; indeed, not long before that, the renowned scientist—and future president of the French
Academy of Sciences—Lavoisier, along with other academicians, had categorically rejected
reports from French peasants about a meteorite falling from the sky. Their dismissal was based
on an argument that seemed perfectly "logical":

"Stones do not fly through the heavens!" [1].

So, there is a time for everything...
It seems the time has now come to seek new paths to the origins of language...

A non-specialist in linguistics set himself a task (purely out of curiosity):
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— What specific words were coined in the distant past by our ancestors who sought to
transform themselves into "speaking humans"?

He was unaware that many enthusiasts had long attempted to solve this very problem—
and even a more ambitious one:

To find the First Word—Ilet us call it "Ariadne’s thread"—capable of unraveling the vast,
tangled web of today’s linguistic world!

However, our approach turned out to be somewhat different:

1. First and foremost, the object of the search was changed. The objective set was not merely
to find a specific word—a particular sound complex—within the language's primordial
lexicon, but to identify the *Concept* that such a word designated.

2. To achieve this, we began by studying and analyzing facts known across various fields of
human activity regarding this issue, employing both methods already established in those
fields and others we developed ourselves during the course of our research.

3. Furthermore, we decided to alter the direction of our search; specifically, to uncover
humanity's original vocabulary, we chose to rely on deduction rather than induction,
aiming to arrive directly at the primal element that gave rise to the modern world of
languages.

Transdisciplinarity and synergetics were selected as the primary research tools.

5. To gather arguments supporting our initial, "raw" hypotheses, we employed a combination
of methods: panel research, de Bono’s "Six Thinking Hats," CoRT, the Delphi method, and
brainstorming.

6. A significant aid was the opening of a famous Shakespearean quote:

"Perhaps things that philosophers never even dreamed of... (continuing it like this) are
known to us all, but only by drawing upon the collective subconscious."

7. Based on this premise, we created a questionnaire for groups of respondents (consisting
primarily of students):

"Imagine that you are beings who have decided to transform into speaking subjects—
Homo loguens—and found themselves in that habitat.

Write down three concepts (using any terms you like) that, in your opinion, they would
need in order to 'call things by their names'—primarily to establish communication with

their fellow beings."

When the survey was conducted in the summer, one word emerged as the clear leader by

a significant margin, whereas in the winter, a different word took the top spot! However, when

we applied the Delphi method and the other techniques mentioned above to this latter case, the
"summer word" returned to the top spot, and it was:
WATER

Further research once again confirmed the ancient truth:
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"The new is the well-forgotten old"—or, to refine it for our specific case: the *almost* well-

forgotten old!

Below is a list of the sources whose analysis led us to this conclusion:

The mythological concepts of ancient peoples—widely dispersed across the globe in both

time and space—according to which primordial man created his initial vocabulary to

name entities, actions, attributes, and so forth, that held a semantic connection
specifically to the concept of water;

Biblical views from both the Old and New Testaments;

Ancient Greek conceptions of the world;

"Praise and Glory to the Georgian Language"—a short, mystically inspired work by

Ioanne-Zosime, a 10th-century theologian, calligrapher, and hymnographer;

The works of linguist Nikolai Marr. To substantiate his doctrine of the four elements, N.

Marr cited a sequence of semantically related terms from various languages—terms

linked to one another precisely by the concept of water!

It is our firm conviction that, in doing so, N. Marr effectively laid the foundation for the

discovery of the "water theory," yet...

(Thus, we have merely continued and completed the path he began);

Sayings by great figures (and/or characters in their works) regarding the unique nature

of water;

The insights of individuals who see "a little more" than the rest of us mortals do.

It is particularly important to emphasize that modern fundamental sciences—physics,
chemistry, biology—recognize water as the most mysterious phenomenon on Earth, possessing
up to 70 unique properties that defy scientific explanation.

Furthermore, the Internet proved invaluable, especially since the task was often
simplified by the fact that we already knew what to look for.

For instance, by simply entering the terms "water deities" or "moon deities" into the
Google search bar, we found a wealth of material relevant to our topic. We then consulted key
sources such as mythological dictionaries, which significantly helped substantiate our view
regarding the role of water in the origin of language.

The Internet also enabled us to formulate several hypotheses concerning connections
between words from different languages; specifically, it led us to the following conclusion:

Many syllables in any language (which, in all likelihood, belong to the primordial
vocabulary) can be considered *a priori* candidates for an etymological link to water.

In some cases, this connection is direct—for example, water — river, lake, dew...

In others, it is indirect, based on metonymy—water — earth, mountain, forest, path,
mother, light, sky, two, both...

We present here an excerpt (translated and slightly modified) from a monograph we

authored at the invitation of the German online publisher LAP Lambert Academic Publishing

[2].
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The work outlines hypotheses—supported to varying degrees—regarding the
etymological connection between water and numerous words from various languages, focusing
in particular on a syllable of great interest in this context: L* K [ L *S...].

1. Hydronyms
Rivers
In Georgia: Lakbe, Lasili, Laskadura, Lashipsa, Lazviani, Lazviantkhevi, Lakatkhevi,
Lakhami, Likoki, Lekhura, Lochini, Lukhuni, Lukhuta;
In Russia: Lake, Lis, Lisa, Lukha;
In France: Lys;
In Poland: Lagowica.
Lakes
Common name: Lake, *leso* (Old Russian: lake);
Proper names:
In Georgia: Lisi, Lakva; In Russia: Lis, Lisa, Lukha; Lacus (Lat.: lake, pit).
Let us also include the puddle (*luja* (Russian): puddle).
2. Liquid
The word *Liquid* itself, *lac* (Lat.: milk), *leche* (Span.: milk), *lacrima* (Lat.: tear), *lits*
(Svan: water), *litslits-i* (Georgian: undulation of the water surface), *lekar* (healer «
Proto-Slavic *léks; healers treated patients with mixtures/potions too);
“lesvi* (Georgian: saliva), *leka* (Georgian: one who has drunk too much), *leghma*
(Georgian: snow beginning to melt), *leshteri* (Georgian: rain with hail), *leshkhi*
(Georgian: seeping dew), *lkhoba* (Georgian: to melt), *lecken* (German: to lick).
3. Water inhabitants
“laji* (Georgian: fish),
*logo* (Georgian: catfish),
“lekeon” (Armenian mythology: a huge fish coiled around the earth);
*lokh*, *lakh*, *losos*, *lesch* (Russian: names of fish).
4. Motion
tsa-lek-va (Georgian: being swept away, destruction by water);
laslasi, laklaki, laghlaghi, lakhlakhi (Georgian: movements);
lecken (German: to flow),
lazit (Russian: to climb),
lose.
5. Light
lax (Latin: light);
luch (Russian: beam);
lasha (Georgian and Abkhazian: light).
6. Image (water as a mirror)

look (English: vision),
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like (English: similar),
look (English: to look),
litso (Russian: face),
lik (Russian: icon, image, number),
lice (Czech, Polish: face, cheek),
lutsi (Georgian: even number).
7. And much more by metonymy, among them:
locus, loquor (Latin: place), lucus (Latin: ravine), location (English);
lego, loquor (Latin: speak);

lassen (German: 1. to let go, 2. to allow) ...

We believe that, regarding origins connected to water, one should investigate many
syllables of the following structure:

We believe that, regarding origins associated with water, it is worth investigating many
syllables of the following structure:

(consonant) + vowel + (consonant)

For example, in this regard, the syllables M*T(D), P*S... appear extremely productive,
and, of course, the aforementioned L*S...

The author of the present article has published approximately 30 works on this topic
over the years. The most important of these are included in the collection [3].

However, it would be far better if professionals took on this task and, in collaboration
with computational linguistics specialists, developed a specialized computer system with the
following functions:

1. Operating autonomously, the system would review and analyze accumulated data
from multiple languages to propose etymological theories for various words; for instance, it
might suggest—with a certain degree of probability—the following hypothesis:

In English, the etymon for the terms *and*, *end”, and *hand* is the concept of
WATER—specifically, *Onde™.

2. In automated mode, the user could engage in a dialogue with the system to obtain

similar information regarding their own hypothesis.

Let us also note—so to speak—the sacred aspect of this topic (the part that anyone who
wishes can verify for themselves):
e This anthology of centuries-old Georgian literature—the publication of which began in
the 1980s—opens, in a deliberate departure from chronological order, with a short,
mystical work by the monk Ioanne-Zosime, a 10th-century theologian, calligrapher, and

hymnographer (it is remarkable that this took place during the Soviet era!).
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This mystical hymn to the native tongue is known by various titles, such as "Praise and
Exaltation of the Georgian Language," "Laud and Glory to the Georgian Language," and
others [4, 5]. Many scholars believe that this message from a distant ancestor is imbued
with numerological symbolism and biblical allusions.

To summarize the hymn’s essence briefly: the monk asserts that the Georgian
language—currently entombed like the biblical Lazarus (Lazare—incidentally, Lazare is
also a figure in Georgian mythology, a deity whom the people would implore during
droughts to send down Grace, in the form of water)—will one day rise again and convey
something of great importance to all nations!

e Here is what S. N. Lazarev - a renowned Russian parapsychologist, bioenergetics expert,
and author of the *Diagnosis of Karma* book series - writes about water: [6]
1t is the properties of water in our visible reality that lie closest to the One Universal
Field of the World.

Esotericists have also expressed the following view:

WATER is a gift from the Cosmos to humanity.

And finally, we cite a passage from the Bible: [7]

“For there are three that bear record in heaven: the Father, the Word, and the Holy Ghost:

and these three are one.

And there are three that bear witness in earth: the Spirit, and the water, and the blood;

and these three agree in one."
1 John 5:7-8

The Bible repeatedly affirms that the Father is Spirit, and that the Holy Spirit washes away
the sins of humanity through the blood shed by the Savior.

We are convinced that this passage also reveals a third correspondence:

The Word is Water.

Regarding scientific perspectives on this subject, we should first consider the views of the
ancient Greeks, who believed that WATER is the origin of all things.

Here is what a prominent figure among them, Thales of Miletus, said: [8]

"Everything is born of water; everything arises from water and transforms back into it.
Water is the origin of the elements and of existing things; water is the beginning and the end of
the Universe."

And studies of water conducted by specialists in modern fundamental sciences (physics,
chemistry) yield truly astonishing results:

— The substance covering 71% of our planet's surface remains, to a large extent, a

mysterious phenomenon to science!
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— Water turns out to possess more than 60 astonishing properties that seem to defy the
established laws of physics and chemistry.

There is a lot of material on this topic on the Internet [9].

It should be noted that we do not consider water to be the sole primordial concept
responsible for the origin and evolution of languages. However, it strikes us as the most significant

among them—so much so that, in the well-known biblical saying

"Ev apxii v 6 ASyoc,
we perceive the term "Logos" as
WATER.
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Vcnosrb30BaHMe MaCIOCOZEPIKAIIETO CHIPHA, Afep opexa pyuayka (Corylus

avellana L.) mpouspacraromero B ['pysumn, 111 co3ganusa KOCMeTUIECKOH MaCKH.

Aswu I1aBme!, Kaxerennaze Msua?, Kukaaumsuiu Beral

1[ToxTop (papmaleBTHYECKUX HAYK, IIpodeccop, IIaBHBIA HayIHBIH coTpyaHUK MHCcTHTYTA
dapmakoxumuu uM. M. Kyratenazgze Téumucckoro 'ocysapcTrBeHHOr0 MeIUIIMHCKOTO Y HUBEPCUTETA;
2JloxTop dapmanyuy, rIaBHEIH Hay4YHBIN COTPYAHUK HHCTUTYTa papmakoxumun uM. M. KyTatemaznse
T6unucckoro I'ocymapcrBenHoro Meguinutckoro Y HuBepcurera; 3JJokTop dapmaiuu, cTapuuii
HAaYYHBIH COTPYZHUK HHCTUTYTa Ppapmakoxumun uM. M. Kyrareranse Tomnncckoro I'ocyapcreerHOro

MeznunmHCKOTO Y HUBEPCUTETA;

Pesrome

Kocmeruka AJId JIAIa ABJIAETCA KJIIOYeBOM IIpY 3allyTe€ KOXU OT COJTHEYHOIO I/IBJIY‘-IEHI/I}I,
YJIY‘-IHIEHI/IE ee CTPYKTYPHOI'O CTpOE€HUA M BHEIIHEI'O B4, IIPENOTBPALIEHNIO PAJAd HAKOKHBIX
3ab0eBaHMl. 3HAYUTEIBHYIO POJIb IIPOSABIAIOT KOCMETHYeCKHe MAacKe, OyLy4M OJHUM U3
OCHOBHBIX METOZOB NpUMeHeHMs. B JaHHOM COOOLIEHMM OIMCHIBAETCS CO3/aHME IOJO0OHOM
MacK/ Ha OCHOBE HCIIOJIB30BAHUS >KHUPOCOJEPIKAIIETO JIEKAPCTBEHHOTO CBHIPhs, sfep opexa
dbyunyxa ( Corylus avellana L. ) mpouspacraomero B I'pysumn.

Kirouessie cimoBa. PyHpyk, KOCMeTHKa, MACKH, KUPHI, aHAIN3.

Beegenme. Kocmernyeckue Macku Hauuiy WHUPOKoe IpuMeHeHuwe. OHU ABIAIOTCA OJHON U3
OCHOBHBIX IIPOILIEYP YXO/a 3a KOXeil, codeTas OKK/IIO3MOHHbIE OCHOBBI C Ije/I€HAIIPaBIeHHbIMU
dKTUBHBIMH WHIPDEIUEHTAMH [JI YJIYyJII€HMI 6apbepH01'/’I d)YHKHI/II/I KOXHN M O6eCHe‘-IeHI/IH
KOHIIeHTPUPOBAHHOTO yBIaXHeHus [1-3].

Koxa a10 dakTuyecku Gapbep, 3alUIIAOMUI OT pAga GakToOpoB OKpyskatouieil cpensl. B Tom
quCie, IpefOTBpaliaeT Ype3MepHYIO IOTEPIO BJIATH, YMEHbIIAeT BIUIHUE yIbTPadroIeToBOro
(YO) manyveHuss U meiCTBHeE, MOTYIIMXCS HAaXOAWTCSA B BO3ZyXe, 3arpsA3HSIONIUX BEIECTB.
Crenyer OTMETUTD, YTO BO3/I€HCTBYE CTPECCOPHBIX CUTYALIMH CBA3aHO C 00€3BOKMBAHUEM KOXH,
CHIDKEHUEM ee dJIaCTUYHOCTH U NIPEeXjeBpeMeHHBIM CTapeHHueM. DTO CIIOCOOCTBYIOT U3MEHEHUIO
COCTOSIHUS KOXKU C TeYeHUEeM BpeMeHH, YCKOPss BpeMs ee CTAPeHUs 13-3a CHIDKEHNe aKTHBHOCTH
¢bubpobracToB u kojurareHa. Habiiomaercs mosBIeHre MeIKUX MOPIIWH, IIOTE€PS YIPYTOCTH,

CYyXOCTh ¥ BO3MOXHOCThP H3MEHEHHA €€ I BeTa. BosmoxxzocTs IIpeaoTBpaliennsa 3TOTO

Georgian Scientists/do®m3ggo dgi3bogegdo ¢. 8 N 3, 2026 | 288



3aKJIOYaeTCAd B IOJJEepXKaHUU IeJOCTHOCTU THUAPOIUIHUAHOTO Oapbepa KOXHU C IIOMOIIBIO
KOCMETHUYEeCKHX CpeACTB. JTO HeOOXOAMMO Ui TOAJEpXKaHHA BHELUIHETO BUAA KOXU U ee
cocrosHuA. Macku cozepxkaliye, pacCTUTeIbHbIe SKCTPAKThl M aHTHOKCHAAHTHI, CIIOCOOCTBYIOT
OMOJIOKEHHIO KOXH, Ojarozaps [geHCTBUIO OMOAKTHBHBIX BeIIECTB, BBEJEHHUIO BOABI, B
HeOOXOJUMBIX CIy4adx yAaJeHHIO M30BITKAa KOXXHOro cana. Ilpu paspaboTke peLenTypsl U
TeXHOJIOTMH MaCOK IIPUXOJUTCA YIUTHIBATh IEPCOHATN30BAHHBIA XapaKTep OIpeleIeHHOTO BUa
KOXH.

JKupHas xoxxa CKJIOHHA K U30BITOYHOMY BBIJEJIEHUIO KOXXHOTO Caja, YTO IPUBOJUT K OJIECKY U
MIOBBINIAET BEPOATHOCTD 3aKYIIOPKU IIOP M IOABJIeHUA YIrpeBoi chImu. MacKku [ KUPHOM KOXHU
ZOJDKHBI OBITH HAIIPaBIeHbI HAa OaTaHCHUPOBAaHHe BRIPAOOTKU KOXKHOTO Cajia, KOHTPOJIb >KUPHOCTH
U IIpeOTBpallleHUe BHICBITAHUM, a TakKKe Ha IOAep:KaHue yBIaKHEeHHOCTH Koxu. Cyxasd Koxa
XapaKTepU3yeTCs HeJJOCTaTKOM BJIaTU U YacTO OLIylaeTcA CTAHYTOM Wiy menyurameiica. Macku
I JUIA IS CyXOH KOXMU JOJDKHBI OBITh HaIlpaBIeHb Ha IJyOOKOe YBIaKHEHHe,
BOCCTaHOBJIEHVE KOXXKHOTO Oaphepa U NoAAep KaHue YPOBHS BIIATH.

YyBcTBUTEIBHAS KOXKA CKIOHHA K PasfpakeHHUIo, MOKpacHeHUIo U Bocrnanenuio. Popmyna gis
YYBCTBUTEJIBHON KOXU JOJDKHA OBITH MATKOM, yCIIOKaWBAIOLIeH M He COZepKaTh arpeCCHBHBIX

XMMHUYIECKHUX BEIMEeCTB, OTAYIIEK HNJIH KOHCEPBAHTOB, KOTOPBIE MOTYT BbBI3BATh PEAKIHUIO.

CeHcOpHas OlLleHKa KauyecTBa BKJIIOYAeT B ceOs OLEHKY 5(PQPEKTUBHOCTH MACKH C IIOMOLIBIO
yeJIOBeYECKUX OPTaHOB YYBCTB (OcsA3aHuUe, OOOHIHUE, 3peHue U T. J.). DTU OLEHKHU IIOMOTaioT
YCOBEPIIEHCTBOBATD ,Z[PIBaI;JIH H COCTaB IIPOAYKTa, ‘-ITO6BI JIy4qIiie COOTBETCTBOBATD IIPEAIIOYTEHUAM
norpebureneii. OeHKa TAKTHIBHBIX OLIYIIEHUI: CEHCOPHASA OlleHKA TEKCTYPHI TAK)Ke BKIIOYaeT
B ce0s OIIEHKy TOTO, KaK MacKa olyyuraercs Ha Koxke. Macka momkHa obecriednBaTh KOMQOPT,
OyZAb TO IJIafiKas U YCIIOKaUBAIONIAs WU YBIOKHEeHHas 6e3 olyueHus )KUpHOCcTH. IloTpeburenu
IIpeSBSABISIOT BBICOKME TpeboBaHWs K KOM(OPTY, M MacKy, KOTOpble KaKyTCS CIMIIKOM
JKUPHBIMU HWJIN CYXHMH, MOTYT CHH3UTH YAOBJIETBOPEHHOCTDH TI0JIb30BaTeJIel. OHeHKa 3dllaxa:
ApomaT MacKu ABJIeTCS BOXHBIM (aKTOPOM B IIOJIB30BATEIBCKOM OIbITe. MHOrMe moTpebuTenu
IPeJIIOYUTAIOT MacKu 0e3 OTAYyLIeK WIM C HaTypaJbHBIMHU apoMaTaMHU, OCOOEHHO JIOLU C
qYBCTBHTeHBHOfI KO)KeI;JI, B TO BpeMiA, KdK ApyTrHe MOI'YyT HACJIAXKAATHCA JIETKHM, IPUATHBIM
apomatoM. KirroueBsiM GaKTOpOM IPUBJIEKAaTeIBHOCTH IIPOAYKTA SABJISETCS TO, YTOOBI apoMar He
ObLI CIMIIKOM CHJIBHBIM HJIM Pa3[pakaioliyM.

Macca opexa ¢dyHzyka, ( Corylus avellana L. ) npouspacralomero B I'pysuu 2,0 - 4,0 r., macca agpa
1,0-1,5 r., macca xoxypst 15,0- 50,0 mr. fAxpo pyHAYyKa COCTOMT M3 caMOTo AZipa ¥ MOKPHIBAIOI e
ero Koxwuisl. ETo 0CHOBHO# XMMUYeCKUI COCTaB BKIIOYAaeT B ceOs OCHOBHbIE MAKPOHYTPUEHTHI-
(KOJIMYeCTBO - cpeJHUe AaHHBIE OT MacChI IWI0Aa) xupHble KucaoTsl 50% - 85%, Genku 15% -
30,0%, yriaeBogsr 10% - 20% u mpyrue Grosorndecku aKTUBHbIE coefinHeHUs. Macio pyHAyKa
(OCHOBHOI OMOJIOTUYECKY aKTUBHBII KOMIIOHEHT, XapaKTepPHU3YIOI Ui OCHOBHBIE CBOMCTBA A7pa)
COJZIep>XUT B OCHOBHOM HEHACHIIeHHbIe XXUPHbIe KUCIOTHI, onenHoByIo (Omera-9) (mo 80,0%),

nuHonesyio (Omera-6) (zo 15,0,%), tnaonenoByo (Omera-3) (zo 0,2%) xucaoT, HapsLy ¢ HUMU
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IIpefieIbHbIEe XXKUPHBIe KUCJIOTHI - MaaIbMUTHHOBYIO (4% - 10%), creapunoByto (4% - 6%) u pap
IPYTUX B MeHbBUIEM KojudecTBe. biarozaps TakoMy cOCTaBy, OHO IIMPOKO IPUMEHSAETCA B
KOCMeTHKe [JIf yXoza 3a Koxkeid. OHO XOpOIIO yep>KUBaeT BJIAry, YTO OOYCJIOBIEHO HaIHMYHEM
dochorunuoB M BEBICOKUM COZlep>KaHUeM OJIEMHOBOM KHCJIOTHI, KOTOPhIe ITyOOKO IIPOHUKAIOT B
KOXY ¥ YKPeIUIAIOT ee JIUIUAHBIN Gapbep. Macio ¢yHAyKa COmepKUT OOJIBIIOE KOJIMIECTBO
BUTaMUHA E, KOTOPBIi KaK MOIIHBIM aHTUOKCHUIAHT, ABIAETCS 3alUTOH KOXKU OT OKUCIUTEIBHOTO
cTpecca, CBOOOJHBIX PaIMKAIOB U PAHHUX IIPU3HAKOB CTapEHUs, CIIOCOOCTBYET ee DJIaCTUYHOCTH.
Hapsany c HuM, comepxarcsa ButaMuns! Bi, B2 u Be. Tax ske B MasIbIX KOJIHMYeCTBaX CozepxKarcs f3,
y- u O-Tokodeponst u o-, B-, y- u O-TokorpmeHonbl. Ob6uiee copep:kaHHe TOKO(epoOB
xosebnercs B mpegenax 25,0-300,0 mr/100 r macia, a KOJIHYECTBO O-TOKO(dEpoIa OCHOBHOTO
komnoHeHnTa, Bappupyercsa ot 20,0 mo 64,0 mr/100 r. B macne Haiimens! ¢raBaH-3-0715I (B
OCHOBHOM KATe€XWHBI, DIHWKATeXVHBl M IPOIUAHUAWHBI), (eHONbHbIe KHUCJIOTHI (Tasrosas,
IIPOTOKaTeXOBas U cHpeHeBad), GIaBOHONBI (PyTHH M KBepLeTHH), o0Ias KOHIEHTPALUd HX,
cymmapHo, Bapupyercs ot 70 mo 470 mr/kr. [Tonudenons: pyHmyka 061aaloT aHTHOKCHIAHTHO
aKTUBHOCTBIO, IPOTUBOBOCIIAJINTEIBHBIMY U IIPOTHUBOMUKPOOHBIMY CBOMCTBAMM, YTO IIOJIE3HO B
CpeICTBax [Jf UyBCTBUTEJBHOH KOXH, a TaK Ke CKJIOHHOH K akHe. Bce BrImeykasaHHBIE
COeVHEeHWS CIIOCOOHBI IIOJABIATH OKHCJIEHHe KOXHOTO Cajla, yMeHBIIaTb pPOCT
Propionibacterium acnes u ycrokauBats noxpacHenue. Hamnune B maciie GUTOCTEPOIIOB, TAKUX
Kak [-cuTocTepos, yiayullaeT OaphepHy!O (GYHKIIMIO KOXH, IIOBBINIAS yJAep)KaHWe BJIATH U
yCIIOKamBasg pas3fpakeHHYI0 KoxXy. Iromsr pyHIyKa MCTOYHMK IHUINEBBIX BOJIOKOH, IIPUYEM,
comep>xaHue KieTdaTku B HuX coctasiger 10-11% [4-8]. Braromaps cBoemMy XuMudecKoMy
COCTaBY, JIETKOH TEKCType U HEXXUPHOIN KOHCHUCTEHIIUH, MAcJIO GYHAYKA XOPOIIO IMOAXOAUT JJIs
BCEX THUIIOB KO 3aLIUTUTh KJIETKU OT ITOBPEXXJ€HUI, BEI3BAHHBIX CBOOOIHBIMU paZiuKaJIaMU U B
KocMeTndeckux menax. OHO yBIaXHAET U CMArYaeT KOXY, He 3a0uBasg IOPHI, YTO JieIaeT ero
HJIeaJIBHBIM IS Macesl [JIf JIUIA, YBILKHIAIOIIUX KPEMOB U CHIBOPOTOK. ET0 aHTHOKCUIAaHTHBIE
CBOIMCTBA IIOMOTAIOT 3AIUTUTh KOXY OT BPEJHOTO BO3/IeCTBUS OKPYKaIolLleil Cpesibl, a BXKyIIue
CBOMCTBA TOHU3UPYIOT U MOATATUBAIOT KOXY, YMEHbIIasd BUAMMOCTD IIOP U YIydIIas TEKCTypy. B
IocjeHee BpeMfA UCIONIB3YeTCA IIPU pa3paboTKe SMYJIbCHI, OCOOEHHO MHKPOIMYJIBbCUH.
Cogep:xaHue Geska B Azpe QyHAYKa ZJOCTaTOYHO BBICOKO, B Pa3HBIX COOOIIEHUAX BapbUPYETCS B
npezenax 15,0-30,0%. [Ipruewm, comepskanue pactBopumoro 6enka cocrasiset ot 30,0 zo 70,0%
ot obueit maccer 6enka [9,10 |. KomruecTBo pa3smndHbIX aMUHOKICIOT B CPeJHEM COCTAaBIIsLIIO 14-
15 HanmeHOBaHUi. 6-7 HE3aMEeHUMBIX, A0 9-Tu 3ameHuMsIX. [Ipu o6umem comepkanue ot 14,0 1o
30,0mr B mepecuere Ha Bec sgep. OOHapy>XeHbl METUOHUH, IJTyTaAMUHOBAs KHUCJIOTHI, QpTUHUH,
acIIapruHOBasA KUCJIOTA, JIEHIWH U 1p. /3 He3aMeHMMBIX aMHHOKHUCIIOT IJIyTAMUHOBAsA KUCJIOTA,
apTUHUH, aclaparuHoBas kucsora u jeinus [11]. Axpo comepxur deHonsr U HIaBOHOUZSL,
KOJIMYeCTBO BapbUPOBAJIOCH B IIUPOKUX Ipegenax: ot 66,53 mo 205,82 mr '”A3/100 r cyxoro Beca
u ot 80,46 mo 356,90 mr/100 r cyxoro Beca COOTBETCTBEHHO. DTH CO€JUHEHUI B KOJIUYECTBE /10
70,0-80,0% mepexomar B wmacmo. Cpemu O0OHapyXeHHBIX (DEHOIBHBIX COeTVHEHWI

OBLIH IIPOTOKATEXOBAsI KUCJIOTA, (epyroBas KHCI0Ta, sanukatexut rajiar (ECG) u xBepuerus u
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piax ppyrux o 15 maumenosamuii [12]. PeHoNIpHBIE COEIMHEHM COZEpKal[uecs B Macie
(HammpuMep, KaTeXWH, KBePIEeTHH) 001aal0T IPOTHUBOBOCIIATUTENIBHBIM U IIPOTUBOMUKPOOHBIM
IefCTBUEeM. DTO CIIOCOOCTBYeT yBeJIMYEHHIO aKTUBHOCTH IIPU JIeYeHUe YyCTBUTEIBHOHM KOXH,
KUPHOH KOXWU, 3a00JIeBaHNe aKHe U JIp.

Koxypa dyunyxka ( Corylus avellana L.), KonnaecTBo KOTOPO#i B CpelHEM cOCTaBJIsieT 1o 2,5% ot
Maccsl IUIOZA, COZEPXHUT MJOCTaTOYHO OOJBIIOE KOJIMYECTBO OMOJOTMYECKH aKTHUBHBIX
coenunenuii. DeHonbHbIE COeAMHEH, ABIIAIONINECS aHTUOKCUIAHTAMHY, COCTABIIAIOT B CPeHEM
23-27% oT Macchl KOXYPHI M COZepXXar (+) -KaTeXWuH, SIIUTA/UIOKATeXUH Tajjar, AUMepPHBIN
IPOIUAHUANH, KBepLeTHH-3-PaMHO3U/,, MUPUIIETHH PaMHO3UZ, KeMII(epos paMHO3UA U AP.
KommyectBo nunupmos cocrasnger mo 11-21%, cozep’xaT B OCHOBHOM OJIEMHOBYIO KHCITY U
tokodepoisr. Comepxanue 6enKoB cocraBiaeT 8—16%. Dty BelecTBa, HAPALY C IeYeHHEM KOXH,
CIIOCOGCTBYIOT 3amuTe ee oT Y p-o6ayuenus. CieayeT OTMETUTD U aHTUTIMKAIMOHHBIN 3 deKT
STUX TOJU(EHOJIOB, YTO IIPeAIIONOraeT BO3MOXXHOCTh IIPeJOTBPAIlEHUS BO3MOXXHOCTH
IJINKAPOBAaHUs. Bce 9TO CBUAETENTBCTBYeT O HEOOXONUMOCTH ee HCIOab30oBaHuA [13 - 16].
YuuTeIBag [OCTATOYHO BBICOKYIO AaHTHOKCHJAHTHYIO aKTHUBHOCTh, BO MHOTHX paborax
IIpesIaraeTcs MX UCIOIb30BaHKe B KocMmerosoruu [17, 18].

O600611as Bce BeIIECKa3aHHOE, MOXKHO CAEIATh CAeAyInui BeIBoA. Macio dyHAyKa B OCHOBHOM
COZIEPXKUT OJIEMHOBYIO U JIMHOJIEBYIO KHCJIOTHI, KOTOPBIE IIO CTPYKTYpe OJIH3KM K OCHOBHBIM
nunuzaMm koxu. Ilo surepaTypHBIM JaHHBIM, IIPOUCXOLUT yBJIOKHEHUE U JeYeHHe KOXH 0e3
COITyTCTBYIOLIETO IIOBBINIEHUA ee >KUPHOCTU. biaromaps uemy, 5TO IO3BOJIAET HCIIOIB30BATh
Macyo GyHAYKA B Pa3IUYHBIX BUAX KOCMETHYECKOH IIPONYKIMY AJIS Pa3IUYHBIX BUJOB KOXH.
Hanwuuue B Macie [ocTaTOYHO OOJIBLIOTO COZEPXKAHUA TOKOGEPOJIOB, B TOM YKCje BuTaMuHa E,
beHo0I0B, (hIABOHOUAOB, AMHHOKHUCJIOT, OEIKOBBIX BeIIeCTB U pAfa IPYIHX, CIOCOOCTBYeT
BBICOKOM AaHTHMOKCHAAHTHOM aKTUBHOCTU. [l0o3BosisgeT, Kak CHUBUTH HeicTBuA Ha KOXy Y-
n3jrydeHunsd, TaK TIIOBBICHUTP YpPOBEHb €€ JIe4eHUsI IIpHU O6)Iy‘IEHI/II/I, IpeaoTBPATUTDH
IIpeXXeBpeMeHHOe CTapeHHe KOXXU, CHU3UTh BEPOATHOCTh PAHHETO IIOSBIEHUSA MOPIIUH U

runepnurmenramnuu [19].

Marepuais! 1 METOABI.

[Tpu mpoBesieHMe HCCIeAOBAHNM OBLITH MCIIONIB30BaHbI CIeyIoN e HHIPeAeHThI.

DMy TbCHOHHBIN BOCK — KOCMETHYeCKHH KOMIIOHEHT, KOTOPHBIH HCIOIB3YeTC JJIA CBA3BIBAHUA
BOJBI M Macej B eJUHYIO, CTAaOMIBHYIO M OJHOPOJAHYIO 3MYJIBCUIO (HAaIpUMep, THUIA «MacCJO-
BOJa»). MoHOIIMIIEpUABl AUCTULIMPOBAHHBIE - 3MYJIBIaTOp M CTAOMIM3ATOP PAaCTUTEIBHOTO
IIPOUCXOXAeHUA 3PGEeKTUBHO CBA3BIBaeT HeCMelIMBaeMble KOMIIOHEHTHI, TaKue, KaK BOJa H
macno. lleTunoBBIM CHUPT — BOCKOOOpa3HOe BeIeCTBO HATyPaabHOTO IIPOMCXOXKJEHU,
HCIIO/IB3YyeTCS KaK OMYJIBraTop, 3arycTurens u smoseHT. Kap6omon 940 - monuMep akpuyioBoi
KHCJIOTBI, TeJleoOpa3oBaTesib, SMYJIbraTOp U CTaOMIM3aTOp B CUCTeMe MaciIo - Boga. Ilomucopbar
60 - HeMOHOTeHHBIH dMYJIBraToOP, IOIyYaeMbIii U3 COPOUTA U KUPHBIX KHCIOTO CBA3BIBAET BOLY

1 Macia, IIpeaoTBpamasa uxX paCCiIOeHue.
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[Momusuuamnoserii cnupr (IIBC) mpexcraBiser co06o0il BOZOPAaCTBOPUMBIN CHHTETHYECKUIT
IOJINMep C SMYJIBTUPYIOUIMMHU M IIEHKOOOpasyIOIIMMM CBOMCTBAMH, IIOTJONIAaeT Biary. B
KOCMeTHKe HCIIONb3yeTcsa ¢ MojeKyaapHoil Maccsl 1o 6000. Boma meiicTByeT Ha moiumep Kak
mnactudukatop. OH HCHOIB3yeTcs B OCHOBHOM KaK OCHOBA, CIIOCOOHAs OOpPa3OBHIBATH IeEJIU.
[Momuatunenraukons (I[I9I- 4000) - MOMMITHIEHTIMKOIN XOPOUIO PAaCTBOPUMBI BO MHOTHX
OpraHMYeCKHX PaCTBOPUTENIAX U Bofe. B KocMeTHyeCKO# ITPOMBINIIEHHOCTH UCIIOIB3YyeTC KaK
CBA3yIOllee U CTAOUIU3UpYIOLlee CTPYKTYpy BemecTBo. Pesucrentnocts I10I'- 0B k xuMuyueckoit
U MUKPOOHMOJIOTMYECKOH AMCCUMWIAIIUY fABIAETCI UX HECOMHEHHBIM IIPEUMYIIEeCTBOM JJIf
CTOMKOCTH M XpaHeHUd KOCMeTHYeCKUX M JepMaTOJIOTMYeCKUX IIPOAYKTOB. [uiepun
(rmunepos, mpomanTpuon-1,2,3) — no6aska E422. YBnaxHAOWMNA KOMIOHEHT, IPUTITUBAET
BJIAry M3 BO3/yXa M HACHIIAET el0 SIIUAEPMUC, Aejasd KOXy IJIAZKON u MATKoi. MoueBuHa —
CIIOCOOHA IPUTATHBATH U yJAep>KWUBaTh Biary. CyXoil SKCTPAKT JIUCTHEB aJ03 Bepa, HAPALY C
IPYTHMH Je9eOHBIMU CBOMCTBaMU, ITPOABIIAET YBIAKHAIONTYIO CIIOCOOHOCTb. AJTBTMHAT HATPHA -
COJIb QJIBTTHOBOI KMCJIOTHI, PACTBOPSETCS B BOJie, 00pasys BA3KKe PaCTBOPHI U IVIEHKU Ha KOJXKe.
O6mazaeT BBICOKOH TIHIPOCKONMYHOCTBIO. Ilorjomas Bjary ¢ IIOBEPXHOCTH KOXH, OH
IIacTUGUIUPYETCS U 3aTeM YJaldercs BMecTe C BpeJHbIMM BeuectBamu. PaxTmuecku 3TO
OCMOTHYECKHI IIPOIecC, KOTOPHIM CIIOCOOCTBYeT YBIAKHEHHIO ITyOOKHX CJIOeB SIHIePMICA.
Macka, copepxaias aJbruHaT HAaTpPuUA, 00JIafaeT TUGTUHTOBBIM, MOJAEIUPYIOWUM 3hdeKTOM,
OKa3bIBaeT ApeHaXXHOe e CTBUe, yIydlIas OTTOK KPOBU U TUM(QBI, CIIOCOOCTBYET PaCCaChIBAHHIO
3aCTOMHBIX IIATEeH, CTAOWJIM3HpPyeT BONHO-XXMPOBBIe IIpoIecchl. Boza aucTHUIIMpOBaHHAS -
CBEPXYUCTBIM COCTaB JXUIKOCTH Oe3 MHUHepaJIbHBIX cojleil u npumeceil. Harpusa ximopup
WCIIONIB3yeTCs B BHAe pacTBopoB. Moounas xuciaora — AHA-kucnora, cnocobHas
OTIIeTYNINBAaTh OPOTOBEBIINIL CJIOH, BRIPAaBHUBATH TOH U ITyOOKO yBJIQXKHATE, UCIIOIB3YeTCS IIPU
cyxo#i u uyBcTBuUTenbHOM Koxxe. CamummioBas kuciora -(BHA-xuciora) aHTHCeNTHK Hu
3KC(1)O)II/IHHT, IIpPUMEHIETCA B KOHIEHTPAIMH AJI OTIIE/IYIINBAHMS MEPTBBIX KJIETOK, I')IY6OKOI'O
OYHINEHHA II0P, PeryJisannn Ce6YMa, CHMKEHUS BOCIIAJIeHUH U HOPpMaJIN3allin pa6OTLI CaJIBHBIX
xeyie3. IymKomeBas KHCIOTa — JIETKO IIPOHUKAeT B KOXY, PACTBOPAA CBA3H MEXZY
OMEepPTBEBIINMHY KJIeTKaMU, CTUMYJHUPyeT OOHOBIEHNe M BBIPAOOTKY KOJUIareHa. A3selanHOBAs
KHCJIOTa — OTILIeNYIINBAeT, ITOAaBIsieT pasMHOXeHue Gakrepuil (Bkiiouas Propionibacterium
acnes), CHIMaeT BOCIIaJieHUe, OCBeT/IIeT IIUTMeHTHbIe IIATHA U cyIefpl nocTakHe. Vcrons3yercs
IJIs JedeHUs aKHe, po3allea M THUIepIurMeHTanuu. IlapaGeHBI - IpUMEHAIOTCA B KadecTBe

KOHCEPBAHTOB 11 dHTHUCEIITHUKOB.

[Tpu mpoBemeHUM ITUTEPATYpPHOrO IOUCKA (Bcro 65 crareif), BBIACHHIJIOCH, YTO OGUIMAIBHOTO
IOKYMeHTa OIIpeZie IAIONero IIPaBIIa TECTUPOBAHUA KOCMETHYEeCKUX U JIEKAPCTBEHHBIX KPEMOB
nu Ma3e1>'1, IIpaKTU9€CKN HET. Bo Bcex HY6JII/IKE[HI/IHX HCIIOJIB3YETCA paSJIPI‘IHBIﬁ BapHaHT CYMMbI
tecToB. [IpuBomuM Heckonbko mpumepoB [20 - 32]. B cBA3u c 5TUM, MMeIOIHe MaTePHAJIbI

O606lﬂ;eHBI 1 IIpU IpOBE€AEHNE NAHHOTO MCCIE€A0BAHMA MCIIOJIb30BAHbI TECTHI YKAa3aHHBIE HIKE.
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OcHOBBI AJIs1 KpeEMOB

1.CeHcopHBIe TOKa3zaTeqW. BHeIIHWI BHUA 5MYJIbCUU, IIBET, 3aIIaX, OTCYTCTBHE IIECEHU IIPU
xpanenue; 2.0pHOpOLHOCTh. Bu3yanbHOe ompezeneHre PaBHOMEPHOCTH paclpefeleHus U
OJHOPOJHOCTh dacTul, B coctaBe B 1-i1, 15-i1, 30-i#1 mens; 3.Benmumna pH Onuskas
HeliTpanbHOH; 4.Tect Ha pacTekaeMocTs. BennumHa maomazy mATHA, METOJ, ABYX CTeKOJ IIPU
BecoBoii Harpyske; 5.CrabmwibHOCTh dMyabcuu. Llenrpudyruposanue (3000 06./Mmuu./15 MunyT)

IIpY KOMHATHOU T-pe.

Kpem- macka

1.Cencopusrit ananm3. OOwmuit BuA, IBeT, 3allaX, OTCYTCTBHE IIJIECEHH, OJHOPOJHOCTH-
OlLIyIIeHHe Ha OLLyIb, B TeueHHe 5 Mecaues; 2.CtabunasHocTs npu neHTpudyruposanue (3000
06./MuH./15 MUHYT) Ipy KOMHATHO#I T-pe; 3. TepMocTaGUIBHOCTD IPU LIeHTPUDYTUPOBaHME IIPOO
¢ temneparypamu B AuamazoHe 30°- 50° C u mocre mukiIa 3aMOpaXuBaHUE — pa3sMOPaKUBAHUE;
4.3uavenue pH. pH =6,5-7,0;

5.PacrexaemocTs 00pasuoB, OIpefeeHHe MeTOAOM IapajjIebHBIX IIacTUH. PacTexaeMocTs

BBIp)XasIH B IporeHTax (S%), cormacHo ciepyomeMy ypaBHEHHIO:
S% = (A2/A1) x 100 (1),

rae Al - TUIOIALb TOBEPXHOCTH CTEKJISHHOM IJIACTUHBI, A2 - IUIOIAZb TOBEPXHOCTH, IIOKPHITASL

MaCJITHUCTOH KOMITO3UIIuel yepe3 1 MUH.

6.Ucnertanus okkiao3un. C ucmons3oBanmeM crakaroB (100 mir), kosmdaecTBo Boabr 50 MJT BOZHI,
IIOKpHITHE - GUIbTpoBanbHasd 6ymara. Macca o6pasua 300mr. Bpems xpanenus mpu 32- 35 °C 48

yacoB. PaccyeT BesnunHe! K03 duIiieHTa OKKIIO3UU II0 YpaBHEHUIO

F =100 x [(A - B)/A], rme A -mtoTeps BOZIBI 9TaIOHHOTO 00pasiia, B - moTeps BoAbI ¢ UCCIeAyeMbIM

06pasoMm.

7. Ilpn n3y4yeHUH BO3MOXXHOCTH M CIIOCOOGHOCTH BBIZie/IeHUS GMOJIOTMYeCKN aKTUBHBIX BellleCTB
13 KpeMa-MacKM B KaueCTBe MOJEIBHON CHCTEMbI, MCIIOJIb30BaHA METOAMKA pabOTHI B JallKe
ITerpu c maccoit arap-arapa npu remmeparype 37 C. Pasmep mynku 1o 4,5 ¢m, BpeMs aHanu3sa 14
JacoB T-pa KOMHATHaA.

8.06paszoBaHre IUIEHKH TP HAHEeCEHMH Ha CTEKIAHHYIO IUIACTHHY. Bpemsa BBICBIXaHHA 0

20muH. IIpu Tonmunae HaHeceHHOTO caog 15-20 M.

B xauecTBe ChIpBs OBLIM UCIIOIB30BaHbI II0AbI GyHayKa ( Corylus avellanaL.) mpouspacraroero

B I'pysun, cOOpaHHBIX B TepHO/, MaKCUMATIBHOM creslocTy. MaTepuast BRICYIIMBAJICA Ha BO3TYXe.
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Cogepxanue Biaru 10-12%. Msmensuanca B poroproM usmensuurese mpu 1000 06/ mun. [Tpu
IIPOBeZIeHNY CHUTOBOM IOATOTOBKY, oTOMpanack ¢paxius pasmepom MmeHee 0,5 mm. OcranpHoe
KOJIMYeCTBO TIIOCJe OTOOpa IOJBeprajoch IIOBTOPHOMY H3MeJbYeHHUIO. 1eXHOJIOorHus
MUKDOHU3AIIUM, UCIOJB3yIOUAsd TOJBKO (GU3NYecKoe u3MeabdeHHe Oe3 XUMUYECKOI
MopubuKanuy, 5(PQPeKTHBHO yMeHbUIaeT pasMep 4YacTHI, U KOPPeKTHPYyeT TOIOorpaduio
IIOBEPXHOCTH AJIA ONTUMHU3ALUU MeX(}asHOM aKTMBHOCTU Ha IpaHUIlEe pasfesia Macjio-Boja. B
OTIMYMe OT IPUMeHEeHUs TPAJUIMOHHBIX TBEPABIX CHHTETHYECKHX SMYJIBraTOpOB, KOTOPHIE
M3TOTABJIMBAIOTCS METOJOM XMMHYECKOTO CHHTe3a U TPeOyIoT KOBAJIeHTHOW MOAMUKAIIU
moBepxHOCTH. KpoMe Toro, HaTypajbHble pacTHTeJIbHBIE IOPOIIKH, 0OpabOTaHHBIE METOAOM
MUKDOHM3AIUM, A He XUMHYEeCKMMH METOZAMHU, OOBIYHO COXPAHAIT CBOIO IIPHUPOAHYIO

dHTHOKCHUIAHTHYIO CIIOCOOHOCTb.

Meropuka pa3paboTku

B xauecTBe 0OLIero IPUHIMIIA COCTAaBJIEHUS pPeELENTYpP KPEMOBBIX OCHOB, HCIIOJIB30BAJIOCh
coyeTaHWe THUAPOPUIBHOTO KOMIIOHEHTA C JIUIOPUIBHBIM KOMIIOHEHTOM B IIPUCYTCTBUU
SMyJIBraTOpa M areHTa, IIOBBIMIAIOMErO BA3KOCTh. CIIOCOO NPUTOTOBIEHWA - HarpeBaHUe
aunowIbHON Qassl [0 ee padKIDKeHUs, AoBeZeHWe TUApoPUIbHON ¢Gaskl [0 TOH Xe
TeMIIepaTypsl, YTo U JunoduIbHag dasa, cMelInBaHue AByX (a3 u romoreHusanus. Ilocie gero
BBOJMJIACH TBepas ¢asa Ipu ITOCTOSHOM IepeMenrrBanue. [omoreHu3anus (3MyIpTUPOBaHIE)
KPEeMOBBIX OCHOB U B JajbHeiIIeM KpeMOB, IIPOBOJAMIACH MeXaHUYECKHU, C KCIIOIb30BaHUEM
II0JIyaBTOMAaTUYeCKOTO MEXaHUYeCKOTO YCTPOMCTBA C MELIAIKO, yncaoM 060poTos 250 06/MuH.
MeTomuka ¥ TEXHOJOTHS OMYJbIHPOBAHUA HMeeT pellaiollee 3HAYEHWe I CO3JaHUd
CTaOMJIBHBIX COCTaBOB OCHOB M KpEM-MaCOK, COYETAIOUUX MHIPeIUEeHTHI Ha MAaCITHON U BOZHOM
ocHoBe. OHa momoraeT u obecreyrnBaeT paBHOMEPHOe pacIipeZieieHre aKTUBHBIX HHTPEIIeHTOB

II0 BCell Macce, pefOTBpalias PaccjIOeHre MU HeCTaOMIPHOCTh UHTPEAHEHTOB.

PesynsraTsr 1 o6cyxmeHue

IlepBuyHas oOlleHKa KauecTBa IIOJydYaeMbIX KpeM-MacOK THIIA Macjia B BOJE, 5TO M3MepeHHe B
CEeHCOPHOM Mepe (BHU3yaslbHas OlleHKA - BHELIHUI BUJ, OCsI3aHKe, OOOHSHUE U T.[.). Pe3ynpraTs!
IO3BOJIAIOT M3MEHMTh /JM3aliH U COCTaB TIPOAYKIIMM, YTOOBI JIydlle COOTBETCTBOBAThH
morpe6HOCTAM ToOTpebuTesneii. He MeHee BaXHO KaueCTBO TAKTHJIBHBIX TeCTOB — OHH
obecrreynBaOT KOMPOPT IIpU HAHECEHUH Ha KOXY, B 3aBUCUMOCTH OT ee Tulla. VIMeHHO yAauHbIi
OA00p 3MYJIBraTopa IIO3BOJIAET IIPeAOCTaBUTHh IPOAYKIIHIO, IOJE3HYIO BCEM CETOAHIUTHUM
morpe6HOCTAM. B HacTOAIee BpeMs HCIOIB3YIOTCA B OCHOBHOM CHHTeTHdYecKue aMbuduiIbHbIe
SMYJIBIaTOpHI, 00Jafaloliye PAAOM OTPUIATEIBHBIX CBOMCTB. B TO e Bpemsa TpeGoBaHUA,
openapABIsI€eMbIE K KOCMeTH4YeCKOM IIpOAYKI MM, YKa3bIBAIOT Ha 60)IB]HYIO IIepCIIEKTUBHOCTD
HaTyPaJIbHBIX IPOAYKTOB. CpaBHEHUIO HATYPAIbHBIX M CHHTETUYECKUX SMYJIBTaTOPOB YZeIaeTCsa
OoyiplIOe BHUMAHMe CBA3M C PacTylleidl moTpeGHOCTBIO B 6e30macHBIX, 3GGEKTUBHBIX U

9KOJIOTHYECKH YHCTBhIX KOCMETHIECKUX IPOAYKTaX. HaTypaJIbHBIe OMYJIBI'dTOPBI, IIOJTYY€HHBIE

Georgian Scientists/do®m3ggao dgi3bogegdo ¢. 8 N 3, 2026 | 294



13 OMOJIOTMYeCKUX OOBEKTOB, PAaCTEHUN FUIM XXUBOTHBIX, IIEHATCA 3a CBOIO 0€30IIaCHOCTD [JIT
KOXXM, HU3KYIO TOKCHYHOCTb ¥ GMOpa3/1araeMoCTb.

Bricoxoe cozepxaHue Oenka B ILUIOfAax (yHAyKa, Ipu4eM OOJIBIIAsS YacTh €r0 PacTBOPHUMAfd,
IIO3BOJIAET IIPEJIIONIOKUTh O BO3MOXXHOM €r0 MCIIOJb30BaHME B KaueCTBe dMyJbraropa. bemku,
BBIJleJICHHbIe M3 PAacTeHHil (TaKMX KaK COdA, TOPOX M Kaprodess), Bce dalle HCIIONB3YIOTCI B
KayecTBe IIPUPOJHbIX SMYJIbTaTOPOB /A CTAOMIM3aLMK CMeceii Macia ¥ Bogsl. biaromaps coei
aMuUIBHOCTH 3TH OeJIKM NMPUTATUBAIOT KaK BOAY, TaK X MACJIO, YTO IIO3BOJIAET UM 3aMEHATH
CHUHTETHYeCKUe IIOBEPXHOCTHO-aKTHBHBIE BEleCTBA MU O€JIKU JXMBOTHOTO IIPOMCXOXKIEHUS.
Crenyer OTMETHTH, YTO HCIOJIB30BAHHE PACTUTEIBHBIX OEIKOB B BUZE O3MYJIBTaTOpPOB, YXe
IpUMEeHEeHO B HEKOTOPBIX OOJACTAX IIPOMBINIJIEHHOCTH, B YacCTHOCTH B IuIeBoid. B
KOCMETHYeCKOH IIPOMBIIUIEHHOCTH 3TO CBS3aHO C BO3MOXHOCTBIO WX WCIIOJIB30BAHUSA [JI
MIOBBIIIEHNA CTeIleHW OSMYJIbIMPOBAHUA PA3MIUYHBIX SMYJIBCHOHHBIX cucTeM. CIIOCOOHOCTH
MHOTHUX PacCTUTeIbHBIX O€IKOB IIPOSABJIATh AaKTUBHOCTD KaK OMYJIBIaTOPOB, ABIAETCSA BAKHBIM UX
(GYHKUMOHAIBHEIM CBO¥icTBOM. CiefyeT OTMETHTh, 4TO OOJBUIMHCTBO OeJKOB 00JafaloT
IIOBEPXHOCTHO-aKTUBHBIMU CBOMCTBAMU U MOTYT JeiicTBoBaTth Kak IIAB. B orinuwme or
SMYJIBTaTOPOB C MAaJOH MOJIEKYJIIPHOH MacCOH, KOTOphIe OBICTPO AUGOYHAMPYIOT K TpaHUIlE
paszmena a3, obecreunmBas OOpa3OBaHHE OSMYJIBCHU, OelKH, OyAZydM MaKpOMOJIEKyJIaMH,
muddyunupyior MepnenHee. [locime pocrvxeHus rpaHuUIbl paszgena ¢as, OelKy OOBIYHO
TpeOyeTcsi HEKOTOpas CTelleHb YAaCTUYHON JeHaTypaunuy, 4dYTOOBl OOGHAKUTH CKPBITHIE
ruApodOOGHEIe aMUHOKHCIOTHL HA IIOBEPXHOCTH. 3aTeM OeJIOK IlepecTpanBaeTcsa TaKUM 00pasoM,
YTOOBI PACIOJIOKUTh CBOM ITOBEPXHOCTHBIE THAPO(POOHBIE aMHHOKUCIOTHI B MAacAAHOM ¢ase, a
rUApOPUIbHBIE aMHHOKUCIOTBI — B BogHOHM (¢ase. Ilocime o6pa3oBaHusA 5MYJIBCHH,
SMYJIBTHPOBAaHHBIE KAaIUIM MacjIa CTaOMJIM3HPYIOTCA OelKaMM, KOTOpble HAKAIUIMBAIOTCA HAa UX
IIOBEPXHOCTH, 00Opasys 3alIUTHBINA CJIOH, IIpefOTBPAINAIONIMI HAKOIUIEHHe Kallelb Macjaa M
HapymeHne SMYJIbIMPOBAHHOI'O COCTOSHUA. CJIe,Z[yeT OTMETUTH, UYTO HapAAy C HO,ILO6HLIMI/I
CBOfICTBaMI/I, TOHKO H3M€JIbY€HHbIEC IIJIOABI HEKOTOPBIX MACIHYIHBIX paCTeHI/IfI, O4YeBHUIHO
CIIOCOGHBI 106aBOYHO 0Opa30BBIBATH U KOJOWAHBIE cucTeMbl Tuma Ilukepuura [33-37].
Omynbcuu [IukepuHra MOryT 6BITE OOPa30BaHEI C HCIIOIB30BAHMEM TBEPZBIX YACTHI, B KA4eCTBe
CTaOMIN3aTOPOB, KOTOPbIE PACIIOIAraloTCsA Ha TIpaHHUIle pasziesia BOGHOM M MaciasgHOM a3 u
CTaOMIM3UPYIOT KaIlIH, IIPeIOTBpalas UX KOaJeCIeHIuIo. B JaHHOM ciTydae TBepzble YaCTUIIBI
MOTYT yMEHBIIUTh BEPOSATHOCTh KOAQJIECUEHIWH, CIIOCOOCTBYS YJIYyYIIEHHOH CTaOMIBHOCTH
OMYJIbCHUH. HPI/I‘-IeM, MHOJXE€CTBO TBEPAbIX UYACTHIL MOXKET HAAEJINTh SMYJIbCHUU IIOJI€3HBIMH
XapaKTePUCTUKAMHU, TAKUMHU KaK IOPUCTOCTH U T.J. Y YUTHIBAS, YTO OIIpeJieleHHas 9acTh OeIKOB
HepacTBOpHMA B BOJle, TUOO B Macje, KaK U YacCTh ITOJIHCAXApUIOB U (PeHOIBHBIX COeIMHEHNUS,
MOXKHO IIPeATIOIOXKUTH, YTO OHU ABJIAIOTCS HATypPaJIbHBIM CEIPbeM, HICTOYHHUKAMU OMOJIOTTYeCKU

aKTHUBHBIX COeMHEHUH, 00/1aaloMMu XOpolIei 610COBMEeCTUMOCTHIO.

HPI/I HN3y49€HHUHN COCTAaBOB OCHOB [JId IIOJYY€HUSTI B ,I{aHBHefIHLeM KpeéM- MacCOK, IIpUMEHAINCH 3

BapraHTa BO3MOJXHBIX OCHOB, COZEPKAllUX PA3JINMYIHBIE SMYJIbIdTOPBI U CTa6I/I)II/ISaTOPBI, %.
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Ocnosga 1.0mmBroBoe macio 10.0, MI'/I 7,0 - 10,0, smyxscuonsstit Bock 2,0-6,0, Macao xakao 2.0,
rmunepus 5,0-8,0, mapaben 0,3%, gucruanuposarHas Boja no 100,0. Ocuosa 2. OnuBkoBOe
macio 10.0, metwmnossiit ciiupt 5,0-10,0, mOIMBUHMIIOBBIH COIUPT U MOIUASTHIIEHTIUKONS (IIDT-
4000) 1-3,0, ramuuepus 5,0- 8.0, muenunsriit Bock 5.0, nmapaben 0,3, ucCTHWIINPOBaHHAA BOJA IO
100,0. OcuoBa 3. OmnmkoBoe macio 10,0, xap6omon 3,0-10,0, mermmossiit cnupt 5,0-10,0,
rnunepuH 5,0-8,0, momnBUHUIOBEIH ciiupT U nonusTwiIeHrTuKoIb (II2T- 4000) 1-5,0, mapaben
0,3, suctrnupoBanHas Boga fo 100,0. AHanus nmosrydeHHbIX TPo6 MPOBOAMIICS IO TPeOOBAHUIM
ONMCAHHBIMU BbIle. VICIIOMb30BaHHBIE aHATUTUYECKHE TECThl. B OCHOBBI C ONTHMAaJIbHBIM
COCTaBOM, [Jig YCTAaHOBJIEHUS BO3MOXXHOTO JOIIOJTHUTENBHOTO BBeJEeHUA OHMOJIOTHMYeCKH
aKTHUBHBIX BEIECTB, 100aBasuch (%) - MmoueBuHa 5,0, Tak JKe KMCIOTHI MOJIOYHAS, CATUIIIOBAS,
IJINKOJIeBas, a3eJlanHOBas B CMeCH JIUOO B OTHENBHOCTH (1 YCTAHOBIEHUS CTaOUIBHOCTU
OCHOBBI IIpu u3MeHeHuM BeauduHs! pH) u anerunar HaTpus B KoimmdectBe 10 2,0%, Kak
IIeHKOoOOpa3oBaTesnb. IIpoBeieHHBIe aHAMM3bI IIOKA3alM, YTO IO BCeM IlapaMeTpaM Hambojee
ONTHMAaJIbHBIE Ppe3yJbTaThl IIOJTY4YeHbl IIPHM MCHOJNb30BaHMKM coctaBa 1. Tak, paxe mnpu
Io6aBIIeHUM CyMMBl - MOYEBHHAa M BCe KMCJIOTHI BMecTe B KoiudecTBe Kaxzaoi mo 1.0 %,
CTabUIPHOCTH OCHOBHI He Hapyuraercs. V3ydyeHue mpoliecca SMyJIbTHPOBAaHUA OCHOBBI 1 ¢ TOHKO
oucnepcHoi (paknueil maozoB (GYHAYKA, IOKA3aJI0 BO3MOXKHOCTH IIONIy4YeHUS CTAOMJIBHOM
SMYJIBCHUU IO COOTHOIIeHUsA 3Myabcus / dpakuusa = Ha 100 gacreit 45 gacreit, T.e. 10 65%-T0
cogepxanusa. [TomoOusit addekT 00yCIOBIEH comep)kaHMeM B IIojax (GYyHAYKa BBICOKOTO
comep>kaHus OeIKOBBIX BELIECTB M IOIHcaxapuzoB. [IpuBogum naHHBIe aHAIU30B, KOHTPOJIb HE

MeHee 6 mecsiies. ( Tabm. 1, 2).

Tabaunal.VccnenoBanue ocHOBBI KpeMa

Haumenosanmue tecra PesynpTats ucciemoBaHua

1 Cencopuslii aHanmu3 Bruemnwuit Buz | Y71oBIeTB. TpeOOBAHUAM

SMYJIBCUH, IIBET, 3allaX, OTCyTCTBHE

IIJIECEHU IIPU XpaHEHNE.

2 CrabuwipHOCTD Y nosiers.rpe6oBanusM. CTabuiapHa
mpu neHTpudyruposanue 3000

06./MuH./15 MUHYT

OpHOpOosHOCTH

OpHOpOZAHA IIpK BU3YaTbHOM OCMOTpe

pH, 61uskuii K HeHTpaIbHOMY

Y nosnets. TpeboBaHUAM. 6, 7- 6,9

Pacrekaemocts. Pasmep mATHa B

IuameTpe He MeHee 15 M.

PacrexaemocTs. Y oB/I€TB. Tpe6OBaHUAM,

pasmep nATHA B fuamerpe 17,5 M.
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Tabnauna2.VccnenoBanue KpeM- MacKu

Haumenosauwue tecra

PQSYJIBTEITBI Hcciea0BaHuA

1 CeHcopHBIM aHamu3 Buemnuit Bup
SMYJIBCHU, IIBET, 3allaX, OTCYTCTBUE

IIJIECEHU IIPHU XPaHEeHUe.

Y mosierBopsieT TpeOOBaHUAM

2 CrabuiapHOCTSH, IPU
nenrpudyruposanue (3000
06./MuH./15 MUHYT) IpY KOMHATHOMH

T-pe

Y moBierBopsieT TpeOOBAaHUAM

3 TepmocTabMIBHOCTS. (TIpU
neHTpUdyruposanue Ipood ¢
tremieparypamu B guamasone 30- 50 C
U TI0CJIe IIUKJIA 3aMOPaKBaHMe-

pasMOpa’kuBaHUe.)

Y moBrerBopsieT TpeOOBaHUAM

4 |pH=65-7.,0.

pH =6,6 - 6,8. YoBnerBopser

TpeOOBaHUAM

5 PacrexaemocTs. Pasmep naTHa B

IuaMeTpe IIATHa He MeHee 15 Mwm.

Y mosneTBopseT, pa3Mep IATHA B

nuametpe 18 mm.

6 Benmmunna xoadduiieHTa OKKIIO3UHU

He MeHee 33- 35%

Benmmunna  koadduileHTa  OKIIO3UU
41,67%

7 Ornpenenenre BO3MOXXHOCTY U
CIIOCOOHOCTH BHIZIEI€HUS
6I/IOJIOI‘I/I‘-IeCKI/I dKTHBHBIX BEIIeCTB 13
Kpema- Macku Pasmep o6pasyroero
IIATHA B JUaMeTpax He MeHee 13 - 14

MM.

YnosnerBopser. Pasmep mATHa B

nuametpe 16 mm.

8 O6paszoBanue miaeHku. Bpemsa
BeIcbIxaHUA 70 20muH. [Ipu Tonmune

HaHeceHHOro ciaog 15-20mmM.

YnosnerBopsier. Bpemsa BbIchIxaHmHA 17-

20 MmuH.

ITpumeuanue: AHaau3bI IPOBOAMINCE B TeueHHe 1 roza c MHTepBajaoM B 1 mecsir,.

Georgian Scientists/do®m3ggo dgi3bogegdo ¢. 8 N 3, 2026 | 297




3aKIIoueHue

OO6bryHbIe METOUKH UCIIOTB30BaHMA MAaCIOCOAEPIKAIIEr0 PACTUTEIBHOTO CBIPhA JIJIA IOy YeHUS
KOoCMeTHYeCcKux (opM, IpefyCMaTpUBAIOT IIpeBAPUTETBHOE OTZe/IeHHe MAciIa U €r0 OYUCTKY.
Ognaxko, cyzs IO TUTepaTypPHBIM JAaHHBIM, B 3TOM CJIydae ITIOTEPU MacJa COCTaBIAoT oT 15% mo
25-30%, B 3aBHCHMOCTH OT MeToZa TexHoiaoruu. Hapsamy c 3Tum, mepexoz B OTXOZBI pAna
OMOJIOTHYeCKN aKTUBHBIX BelleCTB ((eHOIbHbIe COeIUHEHUs, (IaBOHOUABI, KAPOTUHOUIBI, U
Ip.), KOTOPBIE TaK >Ke HCIIOIB3YIOTCA B KOCMETHKe, MOxeT cocTaBiATh 10 50%. Ilo mpenraraemoit
TEXHOJIOTUY, BCe OTU BeIleCTBA, BMeCTe C MacjaMH, HCIOJB3YIOTCI KoMIiulekcHo. [lorepum
MUHUMaIbHBL [lolydeHHas IpPOAyKUMA, B JAHHOM CJIydae KpeM-MacKH, YAOBIETBOPAIOT

CYIIeCTBYIOLIMM TPeOOBaHUAM.
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Using oil-containing raw materials, Hazelnut kernels (Corylus avellana L.), grown
in Georgia, to create a cosmetic mask.
Yavich P. Al,, Kakhetelidze M. B2, Kikalishvili B. Yu.?

Institute of Pharmacochemistry I. Kutateladze Tbilisi State Medical University

Abstract. Facial cosmetics are key to protecting the skin from sun damage, improving its structure
and appearance, and preventing a number of skin diseases. Cosmetic masks play a significant role,
being one of the main methods of application. This report describes the creation of such a mask

using a fatty medicinal raw material, hazelnut kernels (Corylus avellana L.), grown in Georgia.

Keywords: Hazelnut, cosmetics, masks, fats, analysis.
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Linguistics
Solving linguistic problems using creative thinking methods
On the example of research into the etymology of the Kashueti temple
and the purpose of its archetype
Gela Gvinepadze

Doctor of Computer Science, Georgian Technical University, Faculty of Informatics and

Control Systems, Professor
Tel: 4995 595 614 998; E-mail: gvinepadzegela@gmail.com; ORCID: 0009-0001-2350-5648

Abstract

The article presents a new version of the etymological origin of the name of the Kashueti
Church, located on Rustaveli Avenue in the center of Thilisi. It also considers the supposed
version of its archetype.

In developing these versions, in the search and analysis of arguments, we relied on an
interdisciplinary approach, which is widely used today for scientific research.

In particular, we involved facts and artifacts from the following scientific fields: Linguistics,
architecture, astronomy.

We compared the obtained data with the customs and artifacts of Christian and earlier
religions, and relied on our previous work on the problem of the origin of language.

To draw conclusions, we used approaches developed for the field of creative thinking:

Six hats of Dr. De Bono, the Delphi and CoRT methods, which have repeatedly proven their
effectiveness in finding ways to solve complex problems, including in the field of linguistics.

Thus, the complex issue was discussed and resolved more broadly than could be addressed
by including only linguistic methods in the arsenal of research tools.

As a result of the conducted research, we came to the following conclusions:

- The name Kashueti comes from the archaic word Kvasveti;
- One of the main purposes of the object was to perform astronomical functions;
- Over the course of thousands of years, the etymon has changed. The modified term as a

result of rethinking the purpose of the archetype became the source for folk etymology.

It is believed that the result of any successful research is something greater than itself.
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Continuing research led us to the following conclusions:

Places similar to the location of Kashueti have been observation points for recording the
trajectories of celestial bodies since time immemorial. The information obtained with their help
was very valuable for agricultural peoples, among whom the proto-Georgians were among the
first. Over time, stone pillars became an object of worship for pagan deities. This event explains,
at first glance, the strange fact that representatives of victorious religions chose for their cult sites
the very places where monuments intended for the worship of pagan deities, which were
overthrown in new eras, had previously stood.

Keywords: architectural monuments, Kashueti, etymological searches, methods of creative

thinking.

Introduction

The discussion addresses the etymology of the Kashueti Church, located in the center of
Thilisi, as well as the purpose of its archetype.

This monument, by the standards of the history of Georgian architecture, was built quite
recently - at the beginning of the 20th century. However, when working on the sketches of the
temple, specialists were guided by the architecture of old Georgian churches, first of all,
Samtavisi.

In addition, it is known that on the territory of this monument there was a church built in
the 6th century.

To find out the etymology of the mentioned monument and the purpose of its archetype,

we had to go back to the much distant past.

1. Kashueti Temple
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Methods

In exploring the etymology of the Kashueti Church and the purpose of its archetype, we
adopted an interdisciplinary approach when searching for the necessary materials. To develop a
new, more accurate version of the church’s etymology, we employed the historically comparative
method widely used in linguistics, as well as creative thinking techniques recommended by
experts: Dr. De Bono’s Six Thinking Hats, Delphi, CoRT, and our newly developed theory on the

origin of language.

Results

The results of the research are:

1. A new version of the etymological origin of the term Kashueti (Kashveti), completely
different from the previous ones;

2. Clarification of the reason for choosing its location.

Kashueti is a modified version of the term Kvasveti, which has long been known to Georgia,
but over time, as a result of rethinking, typical of folk etymology, it has undergone changes and
the word Kvasveti has turned into Kashveti.

According to our assumption, its prototype was a sundial - a spear inserted into the center
of a circle drawn on the ground with a unique scale (dial) made up of stones along part of its
circumference. This primitive structure eventually became a pagan cult object for worship.

After Christianity became the state religion in Georgia, based on their and also astronomical
function, the places for building new cult objects remained the same.

Among the arguments supporting the validity of the proposed versions, we present another
one — the term of a similar structure, kva-jvari (stone + cross). It refers to a Christian monument

erected in memory of the deceased.

Basic Principles

Kashveti (Kashveti) - The church, located in the center of Rustaveli Avenue and decorating
it, was built in its current form in 1904-1910 according to a project drawn up by specialists invited
from abroad and under their own supervision. However, at the suggestion of Georgian figures,
they took the architecture of local ancient monuments, first of all, the Samtavisi Cathedral, as the
basis for their church sketches.

It should be especially noted that:

"Under the conditions of Russian imperial rule, the Kashveti Cathedral was the first bold
step of Georgian society in the revival of traditional national forms, presenting its Georgian style
as a progressive phenomenon" [1].

Kashveti is a large and very interesting religious and architectural monument, the history

of which has given rise to many opinions of scientists and specialists.
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In this article, we sought to acquaint readers with a new version of the name of the Kashveti
temple.

This version is based on a motif associated with Georgian reality, but now well forgotten.

Let's start with the definition of a menhir given by Wikipedia. It is:

"A vertically standing stone column with an inscription or relief image."

It has been found that stone pillars (steles) had a special and multifaceted purpose. They
were used to delimit territories, as cult objects, as pillars with inscriptions marking special events,
etc.

Such steles are found in large numbers both in our country and around the world.

The tradition of erecting such stone pillars in Georgia dates back to ancient times. For
example, it has been determined that the Chikiani stone pillar erected in Javakheti is three
thousand years old.

Of the steles found in Georgia, the Sharagas stele is of particular scientific interest, thanks
to the ligature made on it and another letter sign (presumably a fragment of another ligature).

The same can be said about the Davati stele of the 6th century, which depicts the Virgin
Mary, the baby Jesus surrounded by angels and the Asomtavruli alphabet.

According to our assumption, expressed in previous articles, the prototype of these steles
was a sundial, or rather its simplest form - a spear inserted into the center of a circle drawn on
the ground, which over time became objects of worship of the luminaries - deities.

In subsequent periods, their place was taken by the cult buildings of the victorious religions,
both in content and in territory! [2-4]. "Common sense" suggests that the choice of places for
worship of new cults should have been different, but the fact is that the repeated choice of
territories for new cults, where idols (already condemned and discredited) were previously
located, was again determined by their usefulness for astronomical observations!

And pagan stone pillars from now on became Christian crosses - §35x 350!

Time passes, and Christian churches are built on the site of these steles. However, in some
cases, the name of an earlier religious building reaches us in a slightly modified form.

It seems that this is exactly the fate of the name Kashueti, which over time underwent
changes as a result of rethinking, so characteristic of folk etymology:

Kvasveti — Kashveti

Let us use other facts to confirm this hypothesis:

According to academician T. Gamkrelidze, the ancestor of the term 995 (ch-u-a) is the
archetype 993 (ch-u-v) [5].

We believe that approximately the same change occurred in the case of the Georgian term
denoting stone, and the old term o3 (q-a-v) over time turned into ggs (q-v-a).

Let us present arguments in favor of this version:

1. In the Mengrelian-Laz dialect, instead of 3o (q-v-a), a closer to the original term is used -

3090 (q-u-a).
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2. For the mountain inhabitants, the Pshav-Khevsurs, o3 (q-a-v) is a wall surrounding a
fortress:
"... the Roshka fortress was surrounded by seven rows of dosgo-o" (an excerpt from a folklore
poem).
3. For them, Jog (q-a-v) is a wall to which the severed hands of a slain enemy were tied.
4. This term is also found in the works of Vazha-Pshavela - it denotes a wall protecting against
enemy invasion.
These walls, of course, were overwhelmingly built of stone.
Here we note that the connection between these terms is observed, for example, in Indo-
European languages.
Finally, in support of the versions put forward in the article, we will present the following
arguments - churches called Kashueti, in addition to Thbilisi, are located [6]:
1. In Svaneti, in the Adishishchala gorge (built in the 13th century);
2. As well as in Imereti, in the municipalities of Kharagauli and Khashuri;

3. In the form of underground ruins in the cemetery of the Adjarian village of Dzhabnidzeebi.

P.S. In a previously published study [7], we suggested that since ancient times pagan monuments,
including stone pillars, in addition to the role of sundials, also performed other astronomical
functions. In particular, the places for the construction of the main monument, relative to
two landmarks located on the mountains, were chosen in a special way - a triangle was
formed, convenient, for example, for observations in order to determine the onset of the days
of the equinoxes.

It would be nice if the architects carried out a study in “collaboration” with the monuments
in Kashueti and the surrounding mountains to check the possibility of forming such a

triangle.

Conclusion

The article discusses a new version of the origin of the name of the Kashueti temple, an
architectural monument located on Rustaveli Avenue in the center of Tbilisi. The essence of the
version, based on a motive well forgotten today, is as follows: - the word Kashueti is a
modification of the ancient term term KVASVETI, which, thanks to a typical folk etymology
legend, was reinterpreted and Kashueti was obtained from kvasveti. As for kvasveti (kva - stone
+ sveti - column), according to our assumption, in ancient times it bore the function of a sundial,
representing a spear inserted into the center of a circle marked on the ground. Over time, kvasveti
became a cult object. Of the arguments confirming the validity of the version presented in the
article, another one is given - the term KVAJVARI (kva - stone + jvari - cross) has a similar

structure - this is already a Christian monument erected in honor of the memory of the deceased.
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approach (for etymology of the term Georgia). Thilisi. Georgian Technical University,
“WORKS?”, 2019, N2 (512), 40-54 pp. (in Georgian).
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http://dspace.nplg.gov.ge/bitstream/1234/180203/1/DISERTACIA.pdf

59 3960L0gdoL  893w9dog900Lsl,  Lomobsm  5MYMI96EJOOL  dmdogdols s
39565e0Hgd0l 360M (399030 399HEbMdIM©Om T936096H M0 33093900l HoMmBsGM30LsM30L

9L sbg BoOOME 9MmYxbgdE 0bEHYMEPOLE03obM® Joymasl.

39600m©, RBdJBHIPL O 9MEHIIBGHIOL  Imz0bdmdom  dgdgyo  dgEbogd o
Q569000 5b:

0ba30L3039, 90JoBgdEMs, SLEHOMbMT0S.

dm3m390v)e0 dmbogdgdol dgx 9mqdsl 35bgbom JMHobB0sbmwo s 30093 MTRO™
50MH0bgo FoHIMIMdOL MHgeroa090do Jowgdmw (gb-B3901gd9dmb, sME9R9d3HJdb,
51939, 399OHbMmdm©om 6396 dogM sy Fglcrmgdee 1s3MTomgdl gbol FoMdmImdol

36MdEgIob MomdsByY.
513369008  odMbOBGbI© 30 0305030  3MJoGOMO  SBOM3b9dOL
L9gOMLM30L 99993539099 0lgo doEYMIYOL, MMYMEOOES:
©MJGHMO ©9 8mbml 9d3bo JMob, gxambiol s CoRT dgmm©gdo, GHMmIgwmsa
5M59MHMbY 983 303gL 5306000 989JEH06MdS HMMEo 58M356900L oS FMOLIMZOL
3900L d0gdoLOL S o0 FMEOU, - oba30LEH030L LBgMM™MBog.
596095, (odmFMowo Lsgombo gobobowgdms ©s Hywogdms MBOM BsGoO™
FM0 8o, 30067 590l GgLsdEgdEMdsls IMY33900s 331930 0bLEBHMMAGHEHJOOL sGBYGBsdo
dbmem© obaz30LEH0379M0 Ignm©gdol hsGrongs.
Bo@oM900@o 33693980L 390955 303900 399007 ©13369050):
- babgfimgds Fsdw9000 BIEObIMGMOL BOOSE 5MJomo FoMTMIMdOL Lo@Yygzs
I35039690b856;
- 30 309dBHoL  ghHm-9Mm0,  9Bsbmb,  MIMegzMglo  Ib0TBMEgds  goberom
SLGOHMbMA0wo 36930990l FglerEgds;
- 5005 gMagdol 49685300Mmdsd0 dmbs 50bodbmwo gGHodmbol ImonoEoMgds,

Lobggowo gmdobo 3o dolo sbodbmEgdol 4o o5bDGMgdolL dgwgas® 9. §.

bserbwt0 9902309800 i9sOrm© 0g3d.

d0Rbgme0s, A 69d0ldogMo Fo®mBsdgdmo 33eg30L 990 1930l Ms3BYg dgE0s.

d39egbo  md09JGHJOol ©IB0T6MWgdol Lsgombdo MBOM MHIsE LG 339350
33093990 2026dgagdsd d0a3093965 slgo dmbsBM9d9dsd®Y3:

3599990 89dsMgMmdoL Abgoglo 5RO Gd0 MBLM3IMO OMOEI6 3650IMdgdOL
A5JBHMM090Bg 5330603900l  3MbJBOL  HoMTMoaqbbgb. dsmo  sbBstmgdom
93390990 06xzm®MBs300 3930 V0MYOME0 Fobesc doffamdmddgro bogbgdobmgol,
GH0Igems  dmMobsg  9Hm-90m0  30MH39wgd0  3OMAGHMJsO™MZgmgdo  09Y3696. MMM
3968530 mdsd0  J3sLgg@gdo  OHMIGodg  (oMmBsMmmMIo  3megdol  MoyzsboLgdol
00994303 bgdms.

50 dmgagboom s0blbYds, ghmo Ggbgz0m, ol M3b5MMO BoJE0, M 25356MX 3900
90030900l oMo 9bwqdo ™93056m0 Lo3MEEHM Mmd0gJEgdolmzol LHmGmg 0d
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52090l 0MB930b9b, LooE 89650 sboew 93mdgddo TgMHobbmero, Fo®dsO Mo
030590900l 05Y35603900Lm30L 49639M3b0w0 dgawrgdo 0ys.

153356dm LoEGYz9d0: 5OJo3gdBHIMMEo dgywgdo, J58999m0, 9EH0IMEWMYOIMHO J09gdgdo,
3695300 5HOHM36900L dgomgdo.
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1556390 5005959853909¢0 Foedmgdgdol dEgbstgmmo bs®hgbgdol
3397935 ©5 M3G035¢n60 25053853900l M93mI9bs30900

530560 3063gd0esdgt, Mo 3mEoMmodg?, sMYXs6 Bogmgzsbo?, bobm dbgodg?, gngums
Lbm@Isbodg®

1350730L Fmms MHMLmoggeol babgedfogm »boggmbo@g@ol saMe®wo s 39936 sbwmwo Ggdbmemyngdol
0bLAOGHMB0, B9gbozol d93bogmgdems mEHMMO; 2Bsmvydol ms HLms39wol Labgadfjogm
MB039MLOEIGOL 93MMHO s 393000 Bdbmermyogdol 0blEGoGMG0, Jodoolb dgbogMgdsms
©®JBHMO0; 3500l Fms Hbmsz9Eol babgwdfogm Mboggmlo@g®ol s3Me®mvyEo s 8gddMbrwo
3995 ma0g00L 0bLEGHOEHME0, Jodool 93bogMgdoms MJEH™MO; 4B30dol Fmms Mlosgzguol
Lobgedfogm MboggmlodEg@ol saMmstvmeo s 9990Msbwmo #Hgdbmewmyogdol 0bbEoEM®o, Jodool
393609690505 ©MJEHMMO; *350Fol Fmms Hrlmeggeol bLobgwdfogm Mboggdlodg@ol doqobEtmo

BLEMJGo:

P0obsdqdotyg  LEsGHos B0dp3boos  LsdMgfzgwm  d39bsMgmwo  baebgbgdol
3990g9gbgd0l Lo30mbolsETo. 06033939, MMA BodsMM39wMmL LoBs830Gdo SMHLBMBO’ EMbo
d39bomgmwo Bs®Bgbgdo 0g4Mgds Bogogloy®gagd®g, 9590b Gmas s0bodbmwo  3oMyo
By gmeos 394EH0bgdol Fomrdmgdolsmgol.

396bo M0 36159303590 259myqbgdremo 399@0bgdol Homdmgdol @gdbmermyogdo,
3530 EBILOsMYDY, LOOMMEYIO0 S 6531M35690900. s65C0DOL Loxzgdlz9W B 93E™MYdO
03w05b, M3 JobobIgfmboros sbowo 989d@GMOO, TsOEH030 S IOIWHIGOKR 06O
36m39L900L 99mE9bs 39dEH0b9gd0L 30MHMEOBO/9JuEMJ300L S JodmMmegd30L 9EO390DY.

59 36MHmE9LYddo A9IMBsYgbgds@ HoMdmygbowos gugd@EMmwod Mo Ggdbmemyoom
300900 9e9dGHOMOJGH0M0 blboMgdo, HMIgdoa 0deg3096 Bodwysegdsl 9539dEHMo©
396bm®309mEal  3000MOMMoB0/gJuBHMod3o0l s odmengd3ol  3GMmEglgdo s
259m06M03bMU Ole)Pyugle} Qo bo6x (H93900 JodomMo 695396900,
300OM@oH0/9d3EMod300L, 3Mb3EIbGHM0Mgd0L, LB30MEH0M b MmO gd0m YoM gd30L
36390900.

Domdmeagboos 33e0g30m0 X3MBol doge d9Jdboeo sbowo gugd@mmeobm®o
©5650yM900, MMIWgdoE 0deg3056 89939 @S BB bLbsegdol BoMgdol byTISEgdSL.
§o63mygboros s©0bodbmeo blbsmgdom gJuEMogjaools s godmengd3zol  33¢g39d0L
89©939%0.  33wg3900L 99OV 39300JONWO  ©L3Z6IBOM  9ZHMMYOO  0dg306
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609300965305L, O™ Jmbgl 9egdBHOMWoBMMHO F9dbmemyogdol BosGmm godmygbgds
3993H0bm3560 603m09©MH9d900L dowgdol 3Om3gLlgddo.
153356dm LoGyzgdo: 39JE0bo, 9e9dBOMEobo, gdbmemyos

M3©59990mg  Lomzmbgdo  gbogdgdo  @s  3ModBHo3mbgdo  86033b69wm3s6
36MMdEgds@  M305b  Fomdmgdols s 93853900l 3Mm3glgddo  Ho@mdmgdbowo
S19MEMBOM 5MBO BHMBS Bs®BBIOOL Mo30MbIC MO gosTMTs3900Ls S Jsmo dgdymdo
3990g9gbgdols Ly3z0mbl, MoEYSE oo FMMA35M9dEMds 0f)393L, BIMAMOE 930mbmdozmeo,
51939 LMEOSEIMMIO S G3MEMROIOO boLOIMOL 3MIMdEGIGdOL HoTMJabsls. gl 3BIMdGDs
oL Logo®mzgeml Hobs8g3: JoMbgs35 08oLs, MMT oo 159932960l 90-056 Fergdmsb
990569000 93965690 BgEgMEEol 4505399353900l M3 dgd0 3b0d3zbgwmgbs
399306900s, 35063 MBgds sMslimdom FHMbs 93965090 BsMBgbgdo 2553853900l
36Mm39L90d0, MWD 96 2odMm0ygnbgds s 0YyMYds bgs3LoYMYEgdDY.

50b0dbM0sb 459mdobsdg B3zgbo doBsbo ogm Bgagzglfogers 3osdwgdsggdols
3603969830 Homdmddbowo bseBybado s 893990985390065 Hobowowgdgdo sdmygbgdol
dqLobgd. 33e093903> 5B396s, MMA  EEIOLHMZ0L o MT3900L  3MMEILBYdA0 OO
©om©gbmdom MBYds FsboMobol, gsdwols s gmdbols bsPBgbgdo (godmbsfbgbgdo).
956@M0bol Jgdmnbggzsdo  gos38s3900L  dm3I™MdoL ®omddol 60%, 35deoby o
g496mdbol d9dmbggzsdo 50-60% GBgds Bs®Bgbgdol Lobom. gowsdm8s3900L bEsEoLE030L
3903500069000 505LMd0” BHMbs BsMBgbo 0gMgds 3305w E Bogs3LogMggdby.

A99bmema0q00L  dqlfoges 330h39690L, MMA 53 Bs®BBId0IE Tglodergdgwros
©53B5IL b5EMOIMOO 3009900, JobsbsMTgd0, 3mbxo@0Mgdo, x9d9gdo, 39dE0bgdo
@5 ULbgo, 053653 36odBHogs oB39690L, ®md 93 3OH™MmEJBHJODBY, 29MO©S  397@0bobs
dmbm3bogdols bostrobbo dogosh sdseos, o3 0fj3g3l o 259Mmygbgdermdsls. 5d
656Bgbgdol 458mygbgds 3930w MO s3MTs3900L F9damd Tgbodwgdgeros Logdmbarols
1533909053, I35 5 0TSO JIOMSF SMO9TIMHO 39000ds B39BL J399sbsdo.

ALmREoMm 365dGH030l Tgbogans/dsdm 3369359 563965, MM Fo0s@gdme J399690do
Sbgmo  636Bgbgdol Logombo  IMY35M9dM0s, ymzger Tgdmbggzsdo slgo  bsmBgbydL
65253L5YM9gdbY 56 4Mr06. B0Bs6IghHmbowo 04693ms, g B39gbo J399oboig 53 305dEH03oL
350035¢00lobgdl. odyzs60 J39ybgdo slgo Bs®BBIdL 539F5390L, SAGMIL s Yool
d0M0m5©s© 397@0bol 8GoMTIMgdgdby. 39JBH0obol bmgmom [oMmBmgdols JmEEmds
805¢. BH™Mbob gotygddos s Ym39whHeromMo B 1-2000080 GHMBss. FobsblMs gl
09500996 1,02 90e0oH@O MmOl IEMEemdsl  dbodo  BH9bgbgoom /1/. gL
8090m790L, ™A 39J&06%g bmxzwom dmmbmzgbols Mmbg Jo0ow0s s BOPHOS. 5J9sb
3900306569 65MBgbdOL b5353Dg 29ogcsls Lxmdl om0 353905 O 399403 b
399G0bob Fomdmadols dmfigmds.

39dGH0bgoo 3039w mdsd0 BoMmMmE 2odmygbgdoo 3bgdmogzo BogMmgdos. ol
39900949gbgds  Bgx30609d0L,  FoMTYoIOol,  3MbBOEGHMMGIOL, Xqdgo0oL,  dgbzgEol,
£396900L, 0MMOHEJOOL S Lbgsms FoMdmgdsdo. LodgoEobm s BoMIs3g3@GwIE LEgMHmdo
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dsb 09969396 Ld53d3M M6 gdOL, L3gbBOYIOL, EIsdYOOL Ho®Bdmgdsdo, 9dvelingd by
LodOBEHOL  FoboEgdo, 93Mgm3g Fdm0Yghgds M>OM3MHMEIJBHMOMO  M30L9dgd0L
096M5393GMI  3O6MmOJAHJddo  ddodg  F9gAHowgdol  TgLodmFs©,  FOMOEMdYOOL
bo93MbswMmE, 3MF-bofersgmzsbo  LobGHgdol  Lsd3MEMbserm, B03OMIOMEMYOMEOO
1533990 569930l JoLOMYOS. BOOMNM A5dM0Y9gbgds 3bTgEH03MO 3OHMYIE9ddog /1, 2/.

1539336096 ™M/365d3H03MIWo WOEIOGHWOOL 45bbow3sd 43083965, MM 39JE0bgdols
B5MB9bg006  9JuGHMOE0MgdOLIMZOL  25dm0ygbgds  Lbgoolbgs  Bgdbmermaoqgdo:
90360M@OO0  9duEcmadaos /3/; M@EHMsdygomo 9du@madaos /4/; Lgd3m0EH03wo
Dyoom gduBH®adaos /6/; 08319bvIMo gangd GO0 390 /5/; 30OMEOBO Jowswo {6930l
3060H™md9ddo /7/; 30OHMIMLEH0IMNO0 3OMEgLYd0 /8/, FoaMed 365gEH03500 F0MOMIWSQ
3900yg9gbgdmos  39dBHobgdol  Bx539  9Mgdo  9JuBHEed30s,  d90amdo  gJuBHMoJGOL
306396@MoMgdom 6-7% 399@0bols 899339 ™ds8Y @ oM gd300m M9dE0RB0E0MYHOME0
LB30MHGHOM 56 5 MBobol b6 35eE0MBolL FoMmoErgdom. d9dymdo MYEb30m, IOMdOM ©S
©53739539000. 53 BH9dbmemyogdol  653wm356909d0  25dmobo@gds  BHgdbmermyonm®
LoMmYggddo, bLodzoMmgdo s 9.8. LOOMMEY9do 5MOL GJuG®SJ300L 9BS3DY, MoYO
36MHm39L90d0 499Mm0Ygbgds MMYBMO S MSMMYBMWO 8553900 s oM gd30L 9BS3BY
B30MGHYIENO 3MOYMES30S 96 oMIEIGOOM godmengd3s.

B39b0 3309390000 B0BsbIgHmbowo 04bgdm©s  FgdbmeEma0gdol 9539dEHwOH™MdOL
39BOHOOLOMZ0L 5 3OM3gLYIOL oo ZH03900LsM30L BMA39LOLX S sboEO Bgdbmermyngdols

390mygbgds.  33e930L  3MMmiEgbdo  Bggbo  0bEGHgMglo  Asdmofi30s 9 9dBHOMEOBMEDs
H995mmy090ds, H™MBgos 39dGH0b9d0L HomBmgdsdo bogamngdow 960l Tglfogzwrowo. boddy
0035305, ®™3 99JGHOMOHBMOO FHJJbmEMma0s 0dg3s Ly gdsls I0300Mo FoMEH0Z5©
@5 05835 35939 S GG LoMbygd0, HMIGW ™S Fodmyggbgds gbodegdgos gduBMogaools
@5 o9mgd30L 93s390by.

9994 GHOM@oHDMMO 39dbmEmy0gd0 3300930000 XMBoLIMZOL MEbm 56 sGOL. qU
G9dbmmmaos  Lo3dsm@  LoobGHgMgbms Boboze s Jodowd  3HmEglgddo
3990g9gbgd0oLsm30L. BLodgEbogM™ X MRL Jnbs FglsdwgdEMds 9IBIYd0bs Lbgoolbgs
1oddW 53Ol GE9gIBHOMWODBMMO 5356153Jd0, OMIGdToa FglodErgdgE0s 85539 S GBI
95J30oLb  9wgdBHBMoBHomemo  Lombggdol  sdbsds.  IBMgIBHoL  BoMywgddo
©53D5©gd0 535653900 (oMM bow0s LM DY, Hrdeols
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Bob 1: 9e9dGHOHMoBME0 5356M5@0: 1 - {gaol 505Bsbs, 2 - 9ergdGHO™MIgadEMsbs, 3 - sbmormMo
99dGHOMPO, 4 - 350MPMO0 JE9JGHOMOO, 5 - MBsBODHMIIOL F339Wd0, 6 -
GOBLRMOTGH™MM0, 7 - 3EHFgGHM0, 8 - 5339M9BHG0, 9 - 53mbIoL 3960w gdo, 10 - gbols
05695 0MIBILO

Bo3o6m9dmeo 0dbs gargd@Hemad@Gomemo Lombggdol domgdol gEsWOO 33K93900.
59 33093990 Lo53dz39W B Jowgd o 0gbs pH 1,5-sb 12,5-80g Lombggdo. §obsdwgdsyg
Bsddmddo  33e0930L  F99agdol  HomBm@pabs o  Bsomgzgows  LyFoMm. Lombggdo
390006693056 BBH9d0WMOMIOm bobRdE030 OHMOL gobdsgemdsdo, 99505369096 Fomow
3965b30LBMI056MOIL S OMJIOL 56 033056 5305600 M30LgdYBL.

Sbgmo  99dBHOHModBHoMMmo [gwol s9mygbgdom Ro@sMgdmwo odbs 3393900
3993H0bgdool  30MHMobo/gdu@G®magdgool  Tglobfogero.  9JuBHGogab@ol  pH=2,0,
A99396M53MMs 80°C, 9duGHeogizool ™ 90 fo. 3565¢geme (950800 d9sMmd0LIMZ0L
©53dMwo 0dbs 3mbGHOMMOo Fo6r0dx535L 498mYygbgdom, GMIJwoE GHMIWOE0IEISE
39900949b9ds. 9JuEHMOJ300l M9:03900 00IBEGHMMO 0ym. Jowgdo J99agd0 IMEgdMEos
gb®owdo
3b®oo 1: 39JE0bmg560 6030009Mqd9g00L 9JuMsa0Mm9d0L Fsh39bgdegdo gangd@®mmad@o®o
Q5 356003545358 BLBsMOL 45dmyqbgdolsls

L EHOoJ300L M19:500900 pH A99396053H M5, | ©O™, | 459mbogso,
bywgywo °C fjo %
99dGHOMgGomMo blbstro

95656060l FdMseo godmbsfibgbo | 2,0 80 90 8,5

2,0 80 90 10,2

2,0 80 90 9,1
om0 d3539

95656060l FdMseo godmbsfibgbo | 2,0 80 90 11,1

2,0 80 90 10,3

2,0 80 90 9,2
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99dGHOMgGomMo blbsto

353¢00ols 3dMoo godmbsfibgbo 2,0 80 90 53
2,0 80 90 4,4
2,0 80 90 5,1

om0 d3535
3530l JIM5e0 godmbsfibgbo 2,0 80 90 4,7
2,0 80 90 4,2
2,0 80 90 5,2

OMamO3 89093990 5839690l 39dGH0bM356  6030gMGdsMS  4odMLOZE0sbMdsBY
993dGH®MogBHoMMmo  blbsto s Fs0r0dso35L bLlbso  gMmbsoMs dmgdggdl, Mol
1503339 DBY3 Fgodergds 35133690, MMT gegdBHMMWOBMMHO F9dbmemyool T9Esbs
9dbG®sgdio0L 3OHmEgldo LEWME0sE Fobomgdos. 50BodbMWo 5sMFHO39OL S 5057YOL
A996mma05L s bamolbbyg 56 Bgdmddggdl.

B396030L LsobE IOl 0gm Fga39ufoges 2odmbafibgbgdols (bsdbgbgdol) 4sdmygbgdols
dbmgzmom 36MsgGHogs s 90dmBbs, MM 39d@obol §omdmgdolsmzol dglodwgdgwos
399my9b69dmo 0dbsl IM35RgmM3s60 bywgmwmo, MmIgwms 6sMBgbgddo 39J@0bol
9993390Mds  d999a0s: doMbz9gbgdo s dmrdzm3zbgdo dgo;3o396 6,4-30,0% 399Eobu,
339bobdsy396900  1,7-23,6%, omgbermabgdo  3,3-19,9%, GHM®303Mwgdo  5,5-15,8%,
bB¥GHOM303wwgdo  9,0-14,0%, 396360m36900 4,2-12,6%. 09gLsdg Xx3MBoL  byergeo
3903393L: ©gM™qd0 20,0-35,7%, 3BgLIBOGMSL 35eoms 24,0%. Fogemol FoMbowo 18,0-30,0%,
LEonowm 6,4-20,0%, Hoomgwo Fombowo 8,1-14,9%, Lsbsdomcm 6,4-23,6%, 335b0 2,6-17,0%,
359¢m3690do 6,1-19,9%, 30390 5,3-9,6%, dubsero 3,3-8,0%, wgwgzo 5,5-15,8%, y®dgbo 4,2-
6,6% o Ubgs. d0mbgogs® Homdmoagbowo dmbs3gdgdols LsdGmghzgerm  Ho@dmgds
3909 BMOE0gw©gds (30EGHOMLMZsbms (85%), 3590l (14%) s FodMol FoGberols
(1%) Go63mqd0L BomBIBYdOLOASE /9/.

Lodotmggarml 306390303 doMomoo  BoMBgbgdos Fsbo®obols s 35dwolb,
0935 YM9MI0s Mbs d035d30mom Lbgs Lobol BaPBgbgdLss, obgmo HMYMEMGdO(359
ymedbol, dbglmdBocsls  3omoms s bbgs.  90bodbmwosb  godmdobstg  B39b6
d930L(ogwgom  sbsMobols @s 3500l bseBgbgdo ol Lbgoolbgs 39Momegddo.
3993H0bg00L gobLsbE3zMs bmM309wIdMmEs 35¢30w9ad 39d@o@0b Fgmmom. dsbsdobol
M50 259mbsfibgbgddo ol dgeyqgmds 8,5-10,4%-0l gocmygddo, bmerm 35d¢ols dGs
390mbsjbgbgddo 5,4-12,4%-0l gotyargddo. 3943H0bgdol domgds Fqlsdwrgdguos bgwo
5boeo  253mbsibgbgdosbsis, mMdEs golomgzawolijobgdgwos, M@ sbgmo bgwowgmero
3o F50005 s d0BsBIgimboeros dobo FIMswo BMOIOL 45dmygbgds, o3 9530939
09935 B3O gdsL 930 5356M0EM® LYHBMEMOMBL s Jmgwo ol 4963s3wmdsdo
dm35b@0bmm Fomdmgds.

33093990L5m30L 50900 65MHBY6OOL ©sF)T539d0L 2o69dg IOMBOLOIL FoMqdVIE
3993069080 ©oEO  ®omgbMmdom Q5oL MbIg30  B0gmM0gMgdgd0, OMIgdoE3
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5006309096 39JBH0bL s oo IMEowgds godbgegderos. 33eg390ds  sB39gbs, Gd
d0Bsbdghimboos bs@Bbdol d0bodmd mMxgMso MHgsblzs 39MHommero  Jdggdol
335053 g0do b fiy39d0  Jdggdol  9JuGHGMedBHMEMmdTdo.  3y3500  DB9gImJdggdoom
35JL0oE MO LEOWgds Yzgws Hyswdo blbso bogmogMgds, s30MoE TMYdS S
399B0bog  godmEol botobbosbo. 5333500 FmIbsgdME bsMBgbgdol  asdmygbadom
Bo®oMgdmo  0dbs 3393900  39JBH0bgdol  30MME0Bo/gduBHMed00l  3MMm39LgooL
33005 OH0 356599EHMO0L olOAY6s©, HMIgeoi Im39dwwos 3bGOWdo

gbGowo 2: 39d3H0bogsb bogmogmgdsms 3oMmewobo/gduB®sdaos pH 2,0-2-2 53d&Ho30690wo
f9om, 1:4 3000MHMIMEMYoLs s I0Fm-0b 4s6ds3emdsdo 60, 70, 80 s 90 °C #gd3gMsdcgdol
306090do

6/Ne 9JbEH®ogdioob blbstol 3oMH®Im- 9Jb@Gadizool ddmroo
399396560, pH QIO O™, fo 394&obol
°C 399mUbsgseo, %
056oM0bol 353mbsfibgbo (8dMacno 10-12%)

1 60 pH 2,0-2,2 1:4 90 7,4
70 pH 2,0-2,2 1:4 90 11,2
80 pH 2,0-2,2 1:4 90 10,5
90 pH 2,0-2,2 1:4 90 6,6

2 60 pH 2,0-2,2 1:4 90 8,8
70 pH 2,0-2,2 1:4 90 11,3
80 pH 2,0-2,2 1:4 90 11,0
90 pH 2,0-2,2 1:4 90 7,8

3 60 pH 2,0-2-2 1:4 90 6,6
70 pH 2,0-2,2 1:4 90 10,1
80 pH 2,0-2,2 1:4 90 10,5
90 pH 2,0-2,2 1:4 90 7,5

3590l godmbsfibgbo (98Mowo 10-12%)

1 60 pH 2,0-2,2 1:4 90 4,4
70 pH 2,0-2,2 1:4 90 6,7
80 pH 2,0-2,2 1:4 90 6,8
90 pH 2,0-2,2 1:4 90 5,7

2 60 pH 2,0-2,2 1:4 90 7,7
70 pH 2,0-2,2 1:4 90 9.3
80 pH 2,0-2,2 1:4 90 9,4
90 pH 2,0-2,2 1:4 90 81

3 60 pH 2,0-2,2 1:4 90 53
70 pH 2,0-2,2 1:4 90 7,4
80 pH 2,0-2,2 1:4 90 7,2
90 pH 2,0-2,2 1:4 90 6,2
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OMm6E  3bOO0woEsb  BBL 300060 oBo/gduBHMod3ool m3GH0ds Mo
3H9939M5GHMOMEo  Mgg0dos 70-80 OC, 58 ©@OML MMmamOE 9sbsmobols slg3g 35deols
2900b5)b9bgd0sb bgds 39dEH0bM3s6 60gm0gMgdsms Foduodowrmemo 9JuEBHMo0MYdS
2905L3ws blbo dyMTocmgmdsdo. 80°C-bg 9300 GHgd396msdMHgdHg bgds 39dEH0bmgsb
6030096090505 go8mb3e0s6MdOL 35Mmbs, Mog godmfzgmwo Mbws ogmlb 39dGH0bgdol
©I3MIPOOHIOOm.

d9LPogrowo 0dbs 3993H0bmzsb Bogmogmadsms 9duGHodizool batolbo O™
9005009d5d0(3, OMIgeoa dm3gdos gbHowdo

gbMoo 3: 39J&H0bm3z56 603m0gMHgdsms 30EMME0Bo/guEMadi00l dohz9bgdwgdo
@OML,SE (30, 60, 90 o). pH 2,0, 3ooM™mdmomero 1:4, $gd3g6ed®s 70°C

G/Ne | 9duBHogd3ool | 30MmwoHo/gdd- | 30OH™a- | gduGeogdzool ddMowo
©6OM,fo 6ogd3oob Mo | $993965@cs, | 39dGH0bols
pH °C 399mbs350,
%

956@56MH0b0L 25dMbsfbgbo (FdMoo 10-12%)

1 30 2,0 1:4 70 8,2
60 2,0 1:4 70 9,9
90 2,0 1:4 70 10,7

3590l g99mbsfibgbo (3dGsero 10-12%)
1 30 2,0 1:4 70 4,7
60 2,0 1:4 70 5,6
90 2,0 1:4 70 6,9

gbMowo g30B39690L, MHmd oo bbgomdgdos  39d@BH0bmzsb  bogmogmgdgdol
399053 056md9dd0. 39610 39092900 0gbs 300900 90 for-0sb0
300OM@oH0/9duGHModgool  3060Hmdgddo. MmOl  d9damdo  FoGgds 59390090
399mbo3w0sbmdol  dsB39bgdwgdL, o3 393006090 Mwo by 0gmlb  3H9ga3gMsGHMMOL
bsbdwog Hg8mddqgdslmsb, G®Maol EOHMLOE IAMIOMEIds 39J¢0bgdo.

B396 9369039 9930L(Hogwgom 39d@0bMm356 6030009MgdsMs AoTMVBOZ0sbMds pH-056
80050m9d5do, 70 °C  3Hgd39cmsdMol s  godmbsfbgbo:figoro  IoMmimomeols 1:4
3060009330.  30OME0B0/gJuBHEod3ool O™ smgdwo  odbs  90fm.  dmbsigdgdo
dm399Mwos 3bGowdo

3600 4: 39JE0bm3z56 603m0gMgdsms 30MMEoBo/gduBHModios pH 1,0; 1,5; 2,0 s 3,0
593030690990 {yerom, 1:4 30MM™IMMEols s 70°C 393396 @mMgdol 306HMd9dJdo,
90§ 0>-0b 56353 mdsdo
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O/Ne | 300MOmobo/q9dd- | 9JuBH®odgool | 3oOm™a- | 9duBH®odsool ddMoo
Godzool 39939653 MM, | IO 6OHM,jo 39d&Hobols
pH °C 30dmbogoo,
%
956@56MH0b0oL Q5dMbsfibgbo (FdMoro 10-12%)
1 1,0 70 1:4 90 10,6
1,5 70 1:4 90 10,4
2,0 70 1:4 90 10,4
3,0 70 1:4 90 9,2
3590l godmbsfibgbo (3dGsero 10-12%)
2 1,0 70 1:4 90 6,7
1,5 70 1:4 90 6,6
2,0 70 1:4 90 6,8
3,0 70 1:4 90 6,3

gb®owo @30B39690L, GMmd pH 1,0 - 3,0 306039030 ©O0EO goblbgszgdqdo 6
d900R6935. ogMgmzg ©sdsewo pH 1,0 — 1,5-0l 80o0gds 8999985390900 535605900l
39939md0m HMYWO 0Ym, dmombmzEs 2o30wgdom d9¢ OML S IboL sbsbsGRJOL.
536M9m39, bdoMs Hyol bsmobbmdMogo 35830690 gdog  9M90aMe©o  ogm. HB39b
Bogmzowgo pH-ob m3@odswrvy® dsB39bg0s pH 2,0. «maém ©sdscro pH (3,0) ofigg3cs
399053 056md0L ©I60d36gwm 3agdsls.

B396 9930LHogwgm 93Mgm3g ddMSE0 453MbsFEIHGdIOL 45B39d0L Fobgz9690gdOL
3939bs  399BH0bm396 6030009Mgdsms  Q9TMBO30sbMdOL B5B39690wgdDg s Foz30090
9990990 990093900: 1:2 ©s 1:3 3006OHMIMEMEol 3060MdJdT0 JOKJMSO 9JLEMsJE00LOL
3993H0bgdol 3603369 m3z560  MomEabmds  MBJdM©s  go8mbsfibgbdo s  LoFommgds
535390000  gJuBHEogd3ool  3OHMEgLlgdol  BoBoMgdsl.  s©bsbodbsgos  obog, GMI
9JbGH®o0M93Mo  dsby  bgdolidoge Fgdmbzgzsdo  LoFoMmgds godmfbgbol, MHMI 6
©sMBgbowoym bstBgbo 39J@obo. 9dudgmodnb@gdol gwgasw B39bL doge 93339890
0965 3Mm39L0L Egdbmwmyom®mo Bdgds, G®mIgEoE 0m3zseoljobgds 8989y Mm39Ms30gdl:
290mbsibgbgdls  gbdgdms  bgwr-mdowo  fyowo 1:1-6, ymzbogdms 30-40fo-ol
3960530mMd5d0, d90amd  bgdmEs  ffyeol  ImEowgds  39BGHMORMRO0MGO0m O
29SQ0MOS M95dBHMM 0. 59 begdmes pH 2,0 35539 Yol sds@gods, ao3bgwgds 70 °C s
690 dmM9g30L 306H™Mdgddo 9JuBMOg300L 3MM39Lgd0L Fo®doMm3s 90 fo -0l As6dogwmdsdo,
OG0l 8909353  29BbmOEogm©s  g30%gdol  (gowo:asdmbafibgbo)  @oymes
395GH®0xM0090000 6 BoWEH®S300m. gJuEG®R0MGOME0 godmbsbgbgdo sTsEgdom
9939900905690 b96 459mfBIbIL. 0N PMHY39O GBS 9asBHIOMPS 9339 JoGdI
99bGH®5JAL. L3oOEGm oBMmEgd30L LsdrsEgdom (9duEMagd@o: LEOMEOL MobsgsMEMds 1:2-
056) bgdms 399GH0bm356 603009Mgdsms 4o8M@gd3s (98mbogngdo godm0yYygbgdms
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96% UL30ME0), FBHJO0MO A5Mg3bzs 70-80% L3oMEH0 s IMHMds 60-70 °C-Bg LW
290m3OMd59©Y.  33¢93900  BosGots  bob. 2 ImEgdmew  Bgdbmermyommo  bidgdol
bo8339390).

BobsBo 2. 394H060396 603000905 F0MgdOL (BH9dbmemao®o bidgds

398emols o Sfjmabiga sdemfiBgbs goBmbsfogbo
GOOMLngBm: - = -
Bagmego Latfjmeo fiagBusfingto s3uMa@o, 353 fiBgbo BratELs3930, 43500
|
l |
L]
fabol vgowoBagos 338emolia o Go@BeLOL Fgnbo/ Byemoo aJudfadgos
] -— odbB3e0 —
Liafgggers
Jasbo
]
@303 Beads adbOm0mgdmo
| ————] e — a8mbsfiBgbo
L@d3080 9320200 LsdMcdo 3otogs
Laggo
l |
JedEHaemobo | ;‘ 37ddobol So@Mmemobo ., 39J@0bol gdu@dfeddo
e 300, LaMN3YED, Jeo.Jems . figemols aB3babs
Je.@obol sdsfugo | 039 blbsGo |~ 93 0308, 92O 9 Fye
. |
| |_ \ ¥
Lol Gd) blbsmo BHmds yo8eeedss — -
Buthoemo B5BBMRO EBEEIHO 3000, LisMgagems
3
[

— —" 39J@obol gghsbogro ‘—»

9bm-ghmo  3609369mzsbo  Logombo  39JBH0bgdol domqdol  3MmiEgldo  sGol
399m9d3s. G903 39dbmwmyogddo s 3mIgMEowo  39d@obol  dowgdolsls
3990 9430L50m30L 04969396 MM Bgom©L /9/: 30639 G90mb3z93580 BH9dbmemyom®o lidgds
9902905 09900920 36MHMEqLYd0LYYD:  BgwrgMEEol  IMIBoYds, I39bsMgMEo  FoLol
30006MHM0D0o, 84560 s MHY350 BoHBYOOL O3 3G390s oBMfbgbom s Lgds®sEzoom,
3993H0bm3560 9duBmagd@ol 303d 3mb;396GHG0MYds, 39dGH0boL 3mogmmsios L3oMEm;
bom dgmeg 990mbgzg3sdo 9duBHMod@osb 39d@0bgdols 4o8megd3zsl sbgbgb dg@owrols
3smowgdom, 39Mmdm@ 59 d90mbgg3sdo  9JuEBHMedBHOL 3MmbEabEGHMOMgds 96 bgds o
300306  9853Hgds  sedobol  JoMorgdo.  obobo  (o®mBmddbosb  0mbdodmizwom
30339dlgdlL 560MbMMHO 3:E0dxMYd0m. 58 OML bgds 30E0dxMH0BIdIMWwo sermdobols
3000OMmJboE-0mbgdol  (omBmddbs,  GMIWgdog  MOM0gOHMJIggd6  39dEHobob
MOIOYMBOMNI®  ©IFMNbGHMW I3 gdmb s  @oool  bsergddo. 53 dgormeols
30053 guMds  498MmobsEJds 00530, BT 56 LsFoOMYdL 39dBH0bMm3s60 gJuBHMOJBHIOOL
3M6396GHM0MGILL. 2963390 30MMdJOOL  ©I330m  bmGmEogw©ads  bagngdols

REOMINIOGE0S QOO SQOZ0WO® 35FM0YMas LOMbOL POWO MOMEIEMDOIB. odmegd30lL 53
dgomobl 399my9bgd0lsl 3odmgdoeo 399@obo 5¢eomdobols 00690056
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MO090H0Jd909d0L 9950 00gdl 3F3569-dmgz0mocm F9839M0MdL. 0dobsmzgol Mmad
330093990 0g65L 5¢rmdobol oMr0qd0 Boergdl 588539096 30MMJL0Tz530L
0950blbsmom. gl bgMbo 0dwrggzs LyFoEgdsl F0300M 5eFoboliogsb godgbowo
430090 dsbs, GMmIgarog 0fbgbgds Lombols Bodlodswr Mo Tmbogowgdwsw /9/.

59 89000 90L 543l Mog30L0 MoGymzomo Fbscg: 30639 F9dmbgzg35d0 godmoygbgds
d3065M0Mg0Imo  3mb6396GHM0MgdOL 3MHMEILO s 33065EO0MGDIEO BL30MEO, brm
dgm6Mg d90mbgzg35do 3OHmEgldo dgol JodoMo Mgs5396@0 (sedobols ds®owo) HMdgeos
L5F0MMYGOL FMEFOEGOSL, B3 SO GIL S 5dZ30M90L 3OMEILUL.

B39bo obobo ogm godmengd3zol 3Mmglol gedst@Ho39ds Bbgs 8gomom. 39MHdm

33193990 Bo@s6s 0DMmgwgdBH®mmwo 4s9megdzol dgom@ol dsdmyqbgdom, MHMAgbsg
JoBome s FoMI>393GME  3M5JB035003  0949gbgdgbh. B3g9bl  FogH  s0gdMwo  odbs
993dGHOMogBHoMMmo  blbstom  gduBMogxoMmgdmwo s  shdgbowo  39d@obmgzsbo
99bGH®sgd3H900, OG0By Bgdmddggdss bgdms Lbgsslbgzs pH 6ol 3ommdgddo. pH
569900l d94dbs bmM309e0©gdM©s JE9d@GOHMEOHMOO B0 d00gdIo 35939 ©S BB

blboGgdom. 330939035 563965, M™A 35539 9JLE®s300L5L gEgdEBO™MIIEG0OO fiyeoor pH-
ol 3583969090 0331905 3Mm3gbdo. mvy Lsfyolbo gduGMojgool pH oym 2,0, 3GmiEgbol

dmmdo gl 35839690900 0330 9dMm©s pH4,2-4,6-0b gocyergddo. B396 dm3zsbobgom docmBy
©90mddggds  bbgoosbbgs  pH-Bg Gobomgobss  309gbgdoo  pH2,0 6 pHI2,0
999 GHOMgEH0MO §gegdl. 9duEHMogGgdBg Bgdmddggds dmgzsboobgom pH2,5, pH3,0, pH3,5,
pH4,0, pH4,5, pH 5,0, pH 5,5, pH 6,0, pH6,5, pH6,0 ...... pH10,5, pH11,0 ©©00535%mbgddo.

3990 gd30L 35600 89093900 dowgdero 0gbs pH3,2-3,5 ©0035HMmbdo, ;3o bs
500608b6mU, MMI Boergdgdol Lod33m03g9 5O 0gm Bomsbom. 58 3OHMdEGOL TmLsblbgws
053539000 BsFoOM gobs I306Mg MBom CaCl2-ol Abddo blbsMgdol gsdmygbgds. A3gbo
©sb3360m  0BMYWgIBHOIo  @odmengd3zol  20dmyqbgds  39dGHobgdol  Bolomgdo
d0Bsbdgfimboros, I3y gl Igom@o LsFoMmMgdL 300093 ©T9BHJO0M 33009390 o
@©ob3g9hsl.  90bodbemol  F9damd  bBoergdol  493gsEmgdoLsm3zol @S MYgibzolamzol
3990my9gbgdmwo 0dbs L3oG@Eo.

513360l Loboom Tgodengds 2o9foml ©930m39bo3os sbowo gwgd@mmmobmOo
A996mmaools 99m@Hobsl  39dEH0bgdol  30OHMEoH0/gduEHMogaoolbs s godmergdzol
939390Dg, M3 55030090L, 535M3H0390L S 5059398l 39J30bgd0L oMgdolL 39gdbmermaom®
1gJ93sL s B0BBIgHMmboo sGol Jolio Qodmygbgds.
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Study of Plant-Based Waste from Georgian Processing Facilities and

Recommendations for Optimal Processing
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graduate of Batumi Shota Rustaveli State University

Abstract

This article addresses the issue of utilizing industrial plant waste. It turns out that thousands of
tons of plant waste are discarded in landfills in Georgia, even though such waste serves as a
valuable raw material for pectin production.

The study reviews current pectin production technologies, characterizing them and identifying
associated challenges and drawbacks. Based on this analysis, the authors propose the introduction
of new, efficient, simple, and cost-effective processes for the hydrolysis and extraction stages of
pectin production. Electro-active solutions obtained via electrolysis technology are presented for
use in these processes; these solutions enable the efficient execution of hydrolysis, extraction, and
precipitation, while eliminating the need for complex, costly procedures involving chemical
reagents for hydrolysis/extraction, concentration, and precipitation with alcohol or salts.

New electrolytic units developed by the research team, capable of producing acidic and alkaline
solutions, are presented. The results of extraction and precipitation studies using these solutions
are also reported. Based on the findings, the authors recommend the widespread application of

electrolytic technologies in the processes of obtainingpectic substances.

Keywords: Pectin, electrolysis, technology
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