PeLleH3na
OT Aou. 4-p bvHHa HeHueBa, M, BbHLUEH Y/IEH Ha HAYYHOTO XYpU, Ha3HayeHa cbC 3anoBes Ha
PekTopa Ha Tpakuiickna yHuBepcuteT Ne 773/29.02.2024r.

OTHOCHO
[MCcepTaLMOHeH TPy Ha A-p TyHmkaii PamagaH Mo3Tiopk, 3a NnpuchxjaHe Ha o6pa3oBaTesiHa
N Hay4Ha cTeneH ,,JLOKTOpP“ No Hay4Ha cneumnanHoct ,,OdpTanmonorua”, wngsvp 03.01.36
Ha Tema:“AurvTasHO 3pUTENHO HAaTOBapBaHe B HOHOLWIeCKa Bb3pacT- pons Ha

ANCTaHLMOHHATO 06yyeHmne*

KpaTku 6uorpauyHm gaHHm

N-p Tynpkaii MosTiopk e pogeH Ha 04.12.1978r. B rp [Mnosams.3aBbpluBa CPefHO
obpasoBaHMe B rp bypca npe3 1995r. lMpe3 2005r 3aBbpliBa MeauMunHa B TpakKMckus
yHuBepcuteT. Mpugobuea cneymanHocT no o4HM 6onectn 2009r.,a oT 2022r e 4OKTOPAHT Ha
camactoaTenHa apma Ha obyyeHue KbM Kategpa OTopuHonapuHronorus n OdranMonorus
KbM Tpakuckua yHesepcuteT. PaboTu/ e KaTo OYeH NleKap B pas/IMyHKN 34paBHU 3aBefeHNs B
Ct 3aropa, CvegmHeHne,Kasannsk 3a nepuofa 2012 - 2013r.B nepuoga 2014-2023r.e 3aeman
ANBXHOCTU B agMUHUCTpaLUATA- 3aMeCTHMK 06nacTeH ynpasBuTes, OOWMHCKM CbBETHUK. B
HacTosALWMA MamMeHT paboTu Kato ohTanmonor B 3apa -Meg Ct 3aropa. ..Bnagee aHrnninckum,
TYPCKM 1 6BbArapCKM Ha MHOF0 A06pP0 HMBO, FOBOPUMO ,MUCMEHO M pa3roBopHo.YneH e BJIC,
BAO,BIA. ma KypcoBe 3a nepumMeTpus, onepaTUBHO fleYeHMe Ha KaTapakTa, cTpabonorus,
AnabeTHa peTuHonaTus, ®AT, Jlasep Tepanus, UHTpPaBUTPeasIHO NPUNOXKEHUE Ha MHXXEKL NN,
34paBeH MEHUIXKMBHT

AKTYaJ/IHOCT Ha npobnema

OvrntanHuTe ycTpoiCcTBa HaB/A30Xa B XXMBOTA Ha BCEKM YOBEK U [JHEC HE MOXeM fJa cu
npefcTaBuM, ye HAMa Aa rv uma.Te HU faBaT MH(OpMaLUs, ocurypssaT HMU CUTYPHOCT, HO U
HOCAT cBOWTe Heratueu.[lpekapBaHeTO Ha MOBeYe BpeMe MNpej eKpaHUTe Ha pas/iMyHU
AVUTUTANHU  YCTPOWCTBa, MOXe Aa 6bAe MpuMyMHa 3a nosBaTa Ha CMHAPOM Ha 3pUTENTHO
HanpeXxxeHve, KOWTO Ce Ab/HKM HA MPEKOMEPHOTO HaTOBapBaHe Ha 3puTefiHata cucTema.
3puTenHarta cuctema Ce HatoBapBa MHOIO MOBEYE MPU YETEHe OT eKpaH B CPaBHEHWEe C
YyeTeHeTO OT XapTus. ToBa ce Ab/MHKU Ha NO-cnabusd KOHTPAcT Ha 6YKBUTE BbpXY eKpaHa U Ha
nosiBaTa Ha pasceiiBaHe M OTpPa)KeHWe Ha CBETAMHaTa OT Hero. [pyru haktopu, KOMTO morat
fa npean3BUKAT NosfBaTa Ha HanpeXxeHwe, ca pasfIMYHUTE BIAW M AUCTaHLUMA Ha paboTa.
[oka3aHo e, uye npu paboTa Ha KOMMKOTBHP YecToTarta Ha MUraHe ApacTUYHO HamasnsBa.

MuraHeTo e BaXHa 6M0ONOrNYHa (*)yKLI,VIFI, KOATO OCUTypABa OBJTaXXKHABAaHETO Ha O4YHaTa A0BbIKA



N NoAAbPXKA 0YHATa MOBBLPXHOCT YUCTa M BNaxkKHa.MacoBOTO HaB/M3aHW Ha Te3n AUTUTANHU

YCTpOIiCTBa ,Hanara fja no3HaBaMe 1 ehekTa BbPXy HalllMs OpPraHU3bM .

CprKTy pa Ha Hay4YHUA Tpy[

OucepTaumat Tpya cbabpka 120 cTp.OT KOMTO 39 cTpaHWMUM —NMTepaTypeH 0630p, Uen u
3aflayn -1cTp, xmnoTesa -1cp, matepuan u meToau-1 cTp,pe3yntatm u o6CbLXAaHe -28CTp,
3aK/l0YeHne 1 n3BoamM -1CTp, MPUHOCK U NPenopbKU-8cTp, Tabnnumn-25, gur 45. My6nukayuu,
CBbp3aHM C aucepTaunoHHus Tpya - 1 ctp (3 nyb6nukauum).bubnuorpagua - 28 cTp.

bubnunorpadusata Bknuea 314 U3TOYHMKA, OT KOUTO 2 M3TOYHMKA Ha Kupunmua n 312 Ha
natuHuua.

JlntepartyatypeH 0630p

KoBug 1 KbCcorneacTso

OcBeH TpafMLMOHHO 3acerHaToTo HacefieHue Ha A3nsa,6poAT Ha xopata ¢ KbCOrNeAcTBO U B
EBpona 6enexu pbcT. MuonuaTta ce odyeptaBa rnobaneH npo6iem 3a 06LWEeCTBEHOTO 34paBe.
O-p TyHmKai pasrnexga MuonusaTa - HelMHUTe XapaKTUPUCTUKK, PUCKOBU (hakTOpu-paboTa Ha
61130 W NPOABMKUTENHOCT, HUCHK MHTEH3MTET Ha CBETIMHA, U3XOLEH pedpaKkLMOHEH CTaTyC,
non, Bb3pacT, FEHeTMYHa Mpeaucnosnuus,pasnpocTpaHeHe Pasrnexpga ce  edekra oT
KapaHTUHMPaHEeTO BbPXY 3PEHMETO

KapaHTUHHO KbCOrneacTBO

[LOKTOpaHTbT aHanu3upa pasnnyHm Ny6amMKaumMy 3a yectotata Ha aMMonNuaTa cpes y4YeHuumTe
M ycaHOBSIBa ,4e TA Ce yBenmMyaBa no Bpeme Ha H COVID-19 naHgemusTta. W gocTtura go
CNeAHOTO 3aK/oYeHmne, Ye YCKOPEHOTO NporpecrpaHe Ha KbCOrneAcTBOTO B PEXUM Ha OHMAH
06yuyeHne MOXe fa € CBbp3aHO C YBENMYEHOTO BPeMe 3a rnefaHe Ha 67130 U HaManeHoTo
BpeMe, npekapaHo B AeliHOCTU Ha OTKPUTO

NHnumnatmBm U NHCTPYMEHTapuUyMu

B ycnosmata Ha AUCTaHUMOHHO OOYy4YeHMe, yYeHUUWUTe ca MManu MNOBULLEHA YecToTa Ha
CUMNTOMM Ha CyxO0Ta B OYMTe W 3puTe/IHa ymopa, Nokasanu ca Npu3Haum Ha CMYLLEHUS B
KOHBepreHymaTa u akomogaumsaTa, KakTo 1 no-6bp30 nporpecupaHe Ha KbCOraeAcTBOTO.
CVHAPOM Ha KOMMNIOTBPHOTO 3PEHUE N AUTUTaTHO 3pUTE/THO HaToBapBaHe

CWHAPOMBT Ha KOMMIOTBPHOTO 3peHue - computer vision syndrome (CVS) onucea rpyna
npo6semMn, CBbP3aHW C 0UNTE U 3PEHMETO, MOPOAEHN OT MPOABMKUTENHA paboTa C KOMNIOTHP-
XapakTepuampa Ce CbC 3PUTENHU HapyLWeHWUa W/MAM O4YeH AWCKOMMOPT, CBbP3aHM C
M3N0N3BaHeTO Ha LW(POBM YCTPOACTBA M MNPOM3TUYAWOTO OT TOBA HaTOBapBaHe BbLPXY

3putenHua aHanmsatop. CUHAPOMBT Ha KOMMIOTHPHOTO 3peHue 3acara 75% po 90% ot



noTpebuTennTe Ha KOMNKTPU. N06aNHOTO My pasnpocTpaHeHue ce oueHsBa Ha 60 MUINOHa,
C e4VH MUIMOH HOBM Clly4Yas BCAKA rofuHa.

MpefctaBeHN ca NPoOSABMTE Ha 3pUTeNeH AUCKOMGOPT.3pUTENHUTE CUMNTOMU BKAKOYBAT
3aMblIeHO 3peHue, 3puUTeNHa yMmopa WM AUCKOMMOPT K Aunaonns.O4yHMTE CUMNTOMMU
BK/IIOYBAT CYXO0 OKO/ yCeljaHe Ha YYXA0 TAN0, Cb/3eHe, napeHe, Cbpbex 1 3avepBsBaHe Ha
oumnTe/, HanpeXXeHne B 04NTe U fpa3HeHe CUMNTOMM, CBbP3aHW C akomogauusTa - rnasobonue,
60nKa B 04MTe M 3aMbI/IeHO BMXAaHe 3a 6/M3KU npefMeTn. EKCTpaoKynapHUTe _CUMNITOMU
BK/IIOYBAT rnaso6osve 1 601KN B pameHeTe, LWInATa U ropba.

PrnckoBu takTopu

MpoABL/MKNTENIHOCT HA W3MOMN3BaHE Ha KOMMIOTBHP, OTPaXKeHWs M OTONACHLM Ha eKpaHa Ha
KOMMIOTbPa U OKOMIHOTO OCBET/IEHWE; HemnpaBW/IHO OCBeT/IeHUE, HUCKA BRaxHocT (< 40%),
NOWO MNpOBeTpsABaHe, BWCOKA Temnepatypa B MMOMELEHVWETO U /ola eproHomMus npu
13no/i3BaHe Ha KOMMIOTBbP. HOCeHe Ha KOHTaKTHU flewm, aHamMHe3a 3a O4HU 3abonfBaHus, ,
AnabeTunun, XEeHCKM Mo 1 aBTOMMYHHMW 3a60/15BaHNA MOBULLABAT PUCKa OT pa3BUTWE Ha Mo-
TEXKN CUMNTOMMU,

[vcepTaHTbT e pasrnegan v pasMyHN BBMNPOCHMLM 3a gumarHoctuumpaHe Ha CuUHOPOM Ha
KOMMIOTbPHOTO 3pEHME W AWUTUTaNHO 3pUTENIHO HaToBapBaHe. lMpefcTaBeHU ca U MepKu 3a
OBflaffiBaHe Ha OnnakBaHuATa OT yrnoTpebaTa Ha AUTUTaNHN YCTPOMCTBA

CbcTosiHMe Ha npobnema B bvarapus

PasrnefaHu ca HoOpMaTMBHUTe pasnopenbu npu paboTa ¢ BUAEOLMCNNEN

Ynotpeba Ha cMapTPOHM

B cbBpeMeHHUA gurntaneH cBAT CMapT(OHBLT € HepasfesiHa YyacT OT exefHeBneTo Hu. Mpes
2020 r. e ycTaHOBEHO, Ye 06WMAT 6poli Ha NOTpebuTennTe Ha CMapTPOHN B CBETOBEH Mallab
e 3,5 munuapaa, KoeTo nNokassa, Ye 0Koo 45,12% o1 06W0TO HaceNleHMe Ha CBeTa NpUTeXaBa
oTAeneH cmapT@oH. MpeactaBe HM ca NPo6neMM BbPXY 3PEHMETO, MCUXONOTMYECKN NPO6IeMu,
CBbp3aHW C nNpekomepHa ynoTpe6ba Ha MoOWMAHWM ycTpolcTBa. OT CcTpaHa Ha 3puUTeNHUA
aHanm3aTtop Bb3MOXHM Npobaemu ca: NCUXONOTMYECKN NpobeMn, 3aMbrisBaHe Ha 3PEHMETO
, Npngobuta KOHKOMWUTEHTHa €30TPONus, OKCMAATUBEH CTpec B Jiewiata M porosuuara
NMPUYMHEH OT eNeKTPOMArHUTHUTE Bb/HW, HE6MaronpuATHW e(eKTU BbPXY K/eTKMTae Ha
porosuuara.

MpuncTpacTABaHETO KbM KOMMIOTbPHU UIPY KaTO HOBA HO30/10TMYHA eANHMLA
XapakTtepusmpa ce cbC 3aryb6a Ha KOHTPO/, NPUOPUTET Ha Urpute npeg Apyru LelHOCTH,
npoAb/KaBaHe [a Ce urpae BbLMPeKW HeraTUBHWTE MOCAeAMUM M CbCTOSAHME Ha HapyLUeHo

(yHKUMOHMpaHe. T0-MaNKNUAT eKpaH, BOAM O B3uMpaHe OT No-6/1M3K0 pa3CcTOsHUE, KOeTO OT



CBOS CTpaHa BOAM [0 MO-roNsiMO HanpsraHe Ha akomMojaumaTa U KoHBepreHuusata. CumnTomu
Ha acTeHonus, 0CO6eHO rnaBob0onne, TUKOBE Ha KnenaynTe, NpexogHa AMNaonus 1 3amariBaHe,
nmrnca Ha (MHO CTepeo3peHue M MO-BUCOKA YecToTa Ha pedpakTMBHU rPellkn ca 4vacT oT
CUMMTOMMUTE CBBbP3aHU C BUAEOUTPU

EthekTuTe Ha OHNaH 06yyeHneTo 1 n3onauunsaTa ot KoBua-naHgemusaTa BbpXy 3peHUETO
YnoTpebata Ha AUTUTaIHX YCTPOMCTBA M NPOABL/IKUTENIHOTO M3MaraHe Ha Bb3AeCTBMETO Ha
eKpaHuTe Ha KOMMIOTPK, TabNeTn n cMapT(OHKU € CBbP3aHO C AUTNTASTHO HaNpeXeHne Ha ounTe
- rnasobonue, cbpbex, 3ayepBaBaHe, yMOpa Ha o4nTe, 3aMbI/IeHO 3peHue, 60/Ka B 0UUTE U
ycelaHe 3a napeHe, 60onkn B ropba v Bpata. B pasnMyHM npoyyBaHWa ce yCTaHOBSiBA U
nporpecus Ha KbCorneacTBoTo. bonkaTta B 0UnMTe, YCELLAHETO 3a YYXA0 TAM0 M CbA3EHETO ca
Ha/imue nNpy n3non3BaHe Ha BUAEO AUCMIEN H NoBedve OT 4 yaca Ha [eH. YCTaHOBWUIK Cca, Ye
npekapBaHeTO Ha MoBeye OT 5 yaca Ha fAeH C BUAEO AUCNJe e 3HaYMTeNleH PUCKOB (haKTop 3a
yMoOpa Ha 04MTe U 3a4epBsiBaHe Ha ounTe. NOA0OHM ONakBaHWA ca UMann n CTyfeHTUTe
Llen: fa ce u3cnefBa Bpb3kaTa Mexay ynotpebarta Ha pas/iMyHN €NeKTPOHHW YCTPOMCTBA W
3pUTENHUTE ONjakBaHWA nNpW  fJeua B HOHOWeECKa Bb3pacT, KakKTo W edeKTUTe Ha
»ANCTaHUMOHHOTO 06y4YeHMe” no BpemMe n cneg Koeupa-19 naHgemumaTa.

3agaun

1) O630p Ha NuTepatyparta v jeuHUpaHe HA TEPMUHUTE ,,KOMMIOTbPEH 3pUTENEH CUHAPOM®
N ,,KapaHTUHHO KbCOrneLCcTBO".

2) WN3rotesiHe Ha BBbMPOCHMK, BK/IOYBALL BbMNPOCK BbB Bpb3Ka C ynoTpebara Ha pas/iMyHu
BMAOBE AUTUTAIHU YCTPOWCTBA U CUMNTOMMU Ha AUTUTASTHO 3PUTE/THO HaTOBapBaHe.

3) W3roTBsHe Ha MH(OPMUPAHO Cbrnacue 3a POAUTEN/HACTOMHUK.

4) WN3uckBaHe Ha paspewleHve oT ETuMyHata Komucua Ha TpaKWMACKM YHUBEPCUTET 3a
npoBeXjaHe Ha TakoBa Npoy4BaHe.

5) WN3cnepBaHe Ha pedpakymaTa nNpeay n cnel LUKOMIErnsa Ha HOHOWK Ha Bb3pacT Mexay
13-18 roguHw.

6) OnpefensHe Ha Hali-0o6pe KopurnpaHa 3puTenHaTa 0CTPOTa Ha KOHOLLM Ha Bb3pacT MeXAay
13-18 roguHw.

7) Tlpernep Ha npefgHaTa 04HA MOBBPXHOCT HA FOHOLIW Ha Bb3pacT mexay 13-18 roguHu.

8) M13roTBAHe Ha NPeNopPbKM KbM POAUTENN, YUUTENN U YYEHULN 3@ CNpaBsHe C OnakBaHuATa
OT AMTUTaNHOTO 3pUTEIHO HaTOBapBaHe U Ha npasusa 3a 6e3onacHa ynorTpeba Ha gurutanHu
YCTPOCTBa.

Xunotesa



[onycka ce, ye BCe OWe HAMa AOCTaTbYHO AaHHW CBbpP3aHW CbC 3aBULIEHATa ynotpeba Ha
e/IeKTPOHHN YCTPOCTBa Cpej Jeuata B HHOLWECKA Bb3pacT M TeXHUTE edekTM BbpXY
3peHneTo. OnuTeBame ce fa OTAe/IMM CreunasHO BHUMAHME Ha e(eKTUTe Ha OH-NaiH
00yYeHNETO BbPXY 3pUTEIHUA aHanm3atop.

MaTepuanm n MetToam

O6eKT 1 06xBaT Ha N3CcnelBaHETO

3a nepuopga 2022 - 2023 rognHa B ABe aMOynaToOpHU KAVMHUKKA, HamMuMpaLliK ce Ha TepuTopmsTa
Ha rp. Ctapa 3aropa v rp. KasaHnbK ca nposefeHn 100 6pos aHKeTW. B npoyuyBaHeTo ca
BK/HOYEHN 82 HOHOWM Ha Bb3pacTt mMexay 13 u 18 rogmHun. BanuanpaHuat BBLMPOCHUK 3a
CMHApPOMA Ha KOMMIOTLPHOTO 3peHne (CVS-Q) e agantupaH, Kato OT NauMeHTUTE e MOUCKaHO
[la OLEHAT CBOMUTE OMNakBaHMA MO YecToTa MU TeXecT. M3nonseaHa e 4-ToukoBa ckana Ha Likert
3a OLEeHKa Ha yectoTaTa Ha cumntomuTe (0=HMKOra, 1=noHsAKora, 2=4ecTo 3 = npe3 UANOTO
Bpeme) u TexxectTa UM (0=nunceat, 1=nekun, 2=cpefHO MU3pa3eHN, 3=TeXKN). BLNPOCHUKDLT €
pasfeneH Ha YeTMpuW 4YacTu: gemorpacka MHGopmauums; BpeMe npekapaHo Ha AUTUTanHU
YCTPOMCTBA; OMJIiaKBaHWA, CBbP3aHW C AUTUTANHO 3pUTEIHO HAaTOBapBaHe B NEpPUOAUTE Ha OH-
NaiH obyyeHne 1 No NPUHLMM; Bb3HUKBAHETO Ha APYru CbOUTUA, CBbP3aHU CbC 3PEHMETO BLB
BPb3Ka C OH-NaiiH 06y4YeHueTo.

3a cTatucTuyeckn aHanus e usnonssaH SPSS 19.

W3cnenBaHeTo e peannsnpaHo B [jBa eTana v rno CNegHuAT airfopuTbm

MbpBY eTan

MonyyaBaHe Ha VIC oT poauTens/HacTOMHMKA 3a BKIKOYBAHE Ha AeTeTO B M3CNe[BaHETO Mo
BpemMe Ha NoceLleHNeTo UM Ha OYHMA KabUHET 3a npernes.

MonbnBaHe Ha BLMPOCHWKA OT CTpPaHa Ha feTeTo.

BTopaTa 4acT Ha BBMPOCHWKA CbOMpa MHMOPMaLMA OTHOCHO YynoTpebarta Ha pasINYHK
AUTUTANHW YCTPOINCTBA M OMJTaKBaHUATA Ha yYaCTHULUTE, KOUTO MMaT BPb3Ka C AUTUTASTHOTO
3pUTENHO HaTOBapBaHe.

BTopu eTan

MakpOCKOMNCKO onpegensiHe Ha KOHKOHKT/BaIHA UHEKL M.

WN3cnenBaHe Ha pepakums 6e3 u ¢ LuKionerus.

WN3cnenBaHe Ha 3puTe/iHA OCTpoOTa.

M3cneaBaHe Ha IBYOUYHO 3peHMe.

YTOuHsABaHe Ha ONTUYHA KOPeKLMS.

WM3cnenBaHe Ha npefeH o4eH cerMeHT Ha okoTo (MOC)

M3cnefBaHe Ha 3afleH OYeH cermeHT Ha okoTo (30C) - A3H, peTrHa 1 Makyna.



OnucaHun ca BK/IOYBALLUTE KPUTEPUM

M3cnegBaHeTo BK/OYBA:

AHaMmHe3a 3p ocTpota / ETDRS 3putenHa tabnuua/. Pedpakums 6e3 M CbC UMKIOMNIErNS.
ABTOpedpakTOMeTpMATa € n3BbpLieHa ¢ Topcon RM-A 2000

MaKpocKorncKa oLeHKa CTeneHTa Ha KOHIOHKTUBaiHa XnunepeMmus no ckanata Ha EFRON
BrMoMMKpocKonusa Ha npefeH OYeH CEermMeHT- napanesiHn KOHIOHKUBaIHN FbHKKU Ce OLeHABaT B
30HaTa, NepPneHANKyNApHa Ha TEMNOPaTHUA U Ha3anHUsa 1MM6 BbpXy 6ynbapHaTa KOHIOHKTMBA
Haf AONHWUA Knenay

OnpefensHe Ha BMCOYMHATA Ha [OSIHUA C/Ab3eH MeHUCK C  QayopecuenH (LTMH)
dnyopecueHumATa Ha CNb3HMA MeHUcKyc (1MF) ce onpegens OT HEroBMsi UHTEH3UTET,
BMCOYMHA U peaoBHOCT B 30HaTa Ha LIPCOF, B cpaBHeHMe ¢ hyopecLeHLMaTa Ha LLeHTpanHus
MEHWUCKYC, KaTo Ce 13rnon3sa rpauyHa ckarta 3a CTeneHyBaHe

N3cnegBaHe Ha Bpeme 3a pa3KbCBaHe Ha CMb3HMA ¢unam ¢ dnayopecuend (FTFBUT) Mpu
OTYMTAHEeTO Ha pe3ynTaTtuTe CTOMHOCTU Haj 15 cek. ca NpMeTn 3a HOpMaTHU, Mexay 14-6 cek.
3a rpaHUYHM 1 NMoA 5 CeK. 3a MaToN0rMyHK

OdTarmockonuns n pyHA06MOMUKPOCKONNS

PE3YNTATU N OBCBHXXOAHE

OcHoBHata 4acT (43%) ca Ha Bb3pacT Mexay 13-14 roguHu, KaTo noBeye OT NOMOBMHATa OT
TAX Ca XeHu - 61%.

Pesyntatnte nokassar, Ye 75,6% OT nofpacTsBaliuTe AeLa npekapsart noseye oT 2 yaca Ha JeH
CbC CMapTHOH 1 camo 3,78% OT TAX He ca M3non3sanu Takmea.OT yyacTBawuTe TUAHERDKbPU
57,4% wrpaart sugeo urpn n 20% ot 14X, Noseye OT 6 yaca cefMUyHo. B 72% ca umanum noHe
ABa WX NnoBeve CUMNTOMA Ha AUTUTATHO HanpeXeHue Ha ounTe. Hali-uecTo cbobLaBaHUTe
cumntomm ca rnasobonue (65,9%), HanpexeHue B ounte (54,9%) M 3aMbLINIEHO 3peHUe
(53,7%), cnepgBaHu OT (hoTOhoO6MS M MapeHe . 3aMbIIEHOTO 3pPEHWE € Hali-CepUo3HOTO
onnakeaHe, Kato 47,8% ro OUEHAT KaTo YMEPEHO Unu TeXxkKo. OnnakBaHeTo, KOETO Hai-4ecTo
e OLEHSABAHO KaTo /IEKO € MapeHeTo - 71%. Hai-pagko AoknaaBaHW OnnakBaHWS ca [BOWMHO
BMXKAaHe (22%), TexxecT B kfenaunte (21%) v ycelwaHe 3a Yy>o Ta10 (24,4%). 3ayepssaBaHe
Ha ouuTe e foknageaH oT 51,61% OT Te3n, KOUTO M3M0/3BAT CMapT(OH MOBeYe OT /Ba Yaca Ha
JeH. OcseH ToBa ce 3abens3Ba cnaba, HO MONOXUTENHA Kopenauns (KoeuumneHT Ha Kopenawuus
Ha Spearman) C YecToTaTa W TeXecTTa Ha OnJlakBaHWATA OT MapeHe, HanpexeHue B o4uTe,
3aMbIr/NIEHO 3peHKue, [BOeHe Ha 06pasa, PoToobus, TeXeCT Ha KnenaunTe, 60/IKa B 0UUTe U

yMepeHa Kopenayms cbC 3aTPyAHEHO (hOKyCUpaHe.



XKeHCKUAT Nnosi ce CBBbP3BA C MO-YECTU U TEXKKU onsiakBaHusa oT 60nka B ounte (p<0,01) cbe
cuneH egekT (Phi n Cramer's V>0,3). CbLL0 Taka MNO-YeCTU ca 3aTPyAHEHUSA C (DOKYCMPaAHETO
, hoTothobumsa , TEXKECT Ha HaNpPeXeHUeTo Ha 04YMTe CbC cuneH edekT (p<0,05; Phi n Cramer's
V>0,3), TeXXKun Knenaum ¢ ymepeH egekTt (p<0,05 ; Phi n Cramer's V = 0,286). Vrparta Ha Bugeo
Urpun e CUIHO CBBbP3aHa C YecToTara Ha HanpeXXeHNeTo B 0UMTe M TeXecTTa Ha rnaBoboimeTo

O6cbXxaaHe

B npoyuyBaHe ce yCTaHOBfIBa, Ye XXEHCKUAT MOM € He3aBUCUMM PUCKOB (PaKTOp 3a MHOr0
onfaksaHus, cBbp3aHu ¢ DES.

MHOro no-ronsiMo wu3nos3BaHe Ha cmapTpoHu (97%) B CpaBHEHWe C Apyrn LUEPPOBU
ycTpolicTBa (NepcoHaneH KoMnwTbp - 45,1%), nanton - 46,3%, Tabnet - 7,3%). EKpaHbT Ha
TeneoHa nopagy MHOro No-Masikus cu pasmep B CpaBHeHWe ¢ KOMMIOTbpa e MoCTaBeH MHOTO
no-6n1m30 [0 ounuTe. Pe3yntarbT € MHOr0 MNOo-rofiiMo  3pUTENHO HanpeXeHue Bbpxy
akomojaumaTa n KoHBepreHuusTa.

MonoxuTenHa Bpb3Ka MeXAy YBenMyaBaHeTO Ha ynotpe6arta Ha CMapT(OH M CUMNTOMUTE,
CBbp3aHu C akoMofauunsaTa - 4BOMHO BUXAaHE, 3aMbI/IeHO 3peHne, 3aTpyAHEHO (hoKycupaHe u
6onkKa B 04MTe U BPEMETO, MPEKapaHo B M3M0JI3BaHe HA CMapT(OH M 3a4epBABaHE Ha 04nTe, U
NONIOXKMTENHA Kopenauus C onfakBaHWs OT napeHe u ¢oTodobusd, KoMTo MoraT ga 6baat
CBbp3aHN CbC CMHAPOMA Ha CYXOTO OKO.

YcTaHOBeHa e Bpb3Ka MeX/y BpeMeTo, npekapaHo B U3M013BaHe Ha CMapT(OH 1 3a4epBsBaHe
Ha 04YunTe, U NOJIOXMUTENHA KOpenauus ¢ onsaksaHnsa oT napeHe n goTodobus, KOUTO Morart Aa
O6bLaT CBbpP3aHM CbC CUHAPOMA Ha CyxXOTO OKO. [lpoyyBaHeTo rMoOKassa MO-rofigamo
pasnpocTpaHeHne Mpu yYeHUUU OT MBXKMK MO, KOUTO Urpaat sugeonrpu - 83% oT MbxeTe
nrpasaT sugeonrpn B cpaBHeHne ¢ 40% ot xxeHuTe. OT MbXKETe, KOUTO UrpaaT sugeonrpu, 28%
ca urpanu noseye OT LUECT yaca CeMUYHO B cpaBHeHMe ¢ 14% OT XXeHWTe UrpaeHeTo Ha
BUAEOUTPU € CUTHO CBBbP3aHO C HanpeXeHweTo Ha o4ynTe U rnaBobonneTo, 0CO6GeHO npwu
YUYEHULUN, KOUTO UrpasdT noseye OT 6 yaca CeMUYHO.

EdekTnte oT OHNaliH 06y4eHneTo

Mo BpeMe Ha OHNalH 06Y4YeHMETO cpefHaTa MPOAB/HKMTENIHOCT Ha [eH Ha yyeHUuuTe B
rMMHasusanHa Bb3pacT npekapaHa npej AMruTtanHuTe YCTpoincTea e 6una 6-8 yaca Ha feH -
54,8%. [ongama yacT OT CUMMTOMMTE Ca Ce YBE/IMUYN/IM KaTO YECTOTa U KaTo TEXECT Npes To3un
nepuos.

YCTaHOBeHa e CTaTUCTMYECKM 3HaYMMa pa3/inKa B TEXECTTa Ha 3a4epBsABaHe Ha 04nTe, YecToTa
N TeXEeCTTa Ha HanpeXKeHNeTo B 0UYMTe, YeCcTOTa M TeXEeCTTa Ha 3aMbI/IEHO BMXaHe, TeXecTTa

Ha 6Obp3aTa yMopa Mpu YeTeHe W YecToTaTa Ha 60/nKaTa B O4YMTE U Ha r/1aBOOOAMETO,



BC/NeACTBME Ha yrnoTpeba Ha AUrUTasHU YCTPOMCTBA MeXAy nepuogute 6e3 oHNainH 0byyeHune
M nepuoguTe Ha OHNaH o06yyeHueTo. YacoBeTe mnpekapaHu Mnpes AWTMTaNHW YCTPOWCTBA
MokasBaT CTaTMCTMYECKM 3HayMMa acouuaums C OnjakBaHWA OT TeXeCcT Ha cyxoTara
(p<0,05;Phi=0.36), yecToTa Ha 4YecTo muraHe (p<0,05; Phi=0,39), yecToTa Ha cbn3eHe (p<0,05;
Phi=0,433), TexecT Ha cbni3eHe (p<0,05; Phi=0,442), uvecToTa Ha rnaeobonue (p<0,05;
Phi=0,436), yecTtoTa Ha poTopobua (p<0,05; Phi=0;418).548% 0T yyacTHULMTE ca MOCOUUN,
4e Nno BpemMe Ha OHNaH 06y4YeHMeTOo ca npekapanu 7-8 vaca Ha fieH npej pasIuyHu GUrnTanHu
ycTpolicTea

Hail-uecTTe onnakeaHWs N0 BpPeMe Ha OH-NailH 06y4yeHMeTO cnopef pesyntatn ca
HanpexeHne B ounte - 63,9% u rnaso6onue - 67,5 %. MNpu 17% OT yyacTHUUUTE B
NMPOYYBAHETO Ce e Ha/oXWU/0 Aa CNoXKaT o4usia 3a MbPBY NbT MO BPEMe Ha KapaHTUHaTa, a oT
Te3 KOMUTO Beye HOCAT oumna npu 40,2% ce e HaANOXWUN0 YyBEMYEeHWe Ha AMONTPUMYHATA
KOpPEKUMA, Npean 1 cnep uuknonnerna. JenbT Ha yYaCTHULMTE C JieKa U 0CO6eHO CbC cpefHa
MUOMWUA € MHOTO MO-rofisM Mpu U3Nos3BawMTe CMapT@OH NoBeYye OT 2 yaca Ha [eH.

O6wo 21% ot npernefaHuTe feua ca UManu Hy>a oT MPOMAHA Ha ONTUYHATa KOPeKLus
Auckycusa:

Okono 30% oOT y4yaCcTHMUMTE B MPOYYBAHETO ca C JleKa WAM CpefHa Muonusa no
aBTOpPe(PaKTOMETPUYHN [aHHW Chef LUKNOMNerns. Y4yacTHUUWUTE OT XXEHCKU non umat
3Ha4YMTENHO NO-TroNsiMa YecToTa Ha MMOMUYEH acCTUrMaTU3bM.Y CTAHOBEHO € ,Ye YAb/IXKEHOTO
BpemMe npej ekpaHa JonpuHacs 3a pasBMTMETO My Ype3 MoAguduumnpaHa AMHaAMMUKa Ha MUraHe,
KOeTO OT CBOSA CTpaHa y/ecHsaBa nossara 1 nporpecusaTa Ha NPOMeHUTE Ha O4YHaTa NOBBbPXHOCT.
Haii-uecTaTa KAIMHUYHA pedpakyma Npu n3cnefBaHUTe NaunmeHT € MMONNYEH acTUIMaTU3bM.
Habntoaasa ce 3aBUCMMOCT Ha pasnpoCTPaHEHMETO Ha MUONUS OT YacoBeTe NpeKapaHu Ha [eH
Ha cMapT(oH. B npoyyBaHeTO He yCTaHOBABA pa3/inka Mo OTHOLLEHMWE Ha pedhpakumnaTa Mexzay
Ce/ICKN 1 rpagckun pailoHn. Habnwogasa ce 3aBuLLeHa YeCcTOTa Ha HaMasleH Clb3eH MEHUCKYC,

KaKTO W 3aBWLLIEH PUCK OT YCKOPEHO paskbCBaHe Ha CAb3HWS PUAM MPU XKEHCKMS NON.

n3Bogn

BpemeTo, npekapaHO B M3non3BaHe Ha CMapT(OH, Ce CBbpP3Ba CbC 3a4epBsBaHE Ha 0uUUTE,
napeHe, HarnpeXeHve B 0YMTE, 3aMbINIEHO 3pEHME, ABONHO BMXAaHe, (hOTOPOOMSA, TEXECT Ha
KnenayuTte, 60/1Ka B 04YNTE U YMepeHa Kopenauus cbe 3aTPyAHEHO (POKycupaHe.

Hai-uecto cbobuwaBaHMTE CUMATOMW Ha AUTMTATHO HamnpeXeHwe Ha o4YMTe ca rnasobonne
(65,9%), HanpexxeHune B ounTe (54,9%) 1 3ambraeHo 3peHune (53,7%), cneaBaHun ot hoToho6Ms

N napeHe. KeHcKuart non ce CBbp3Ba C NoBe4vye 1 No-rojsamMma 4eCToTa Ha OnJjiakBaHWUS.



WrpaHeTo Ha BUEO UTPun € CU/THO CBBbP3AHO C YeCTOTaTa Ha HaNpeXXeHMeTo B OUMTE U TeXeCTTa
Ha rnaso6onuaTa. Jleku rnaBo6bosna ca LOKNaABaHW MO-4eCTO NPU KOHOWMN, Urpaewm BUAEO
Urpy noBeye OT LWeCT yaca CeMUYHO.

Mo Bpeme Ha OHNailH 00y4YeHMETO cpegHaTa MPOABL/HKMUTENHOCT Ha [eH Ha yyeHuuuTe B
rMMHasusaHa Bb3pacT npekapaHa npesj AUrMTanHUTe YCTPOCTBa e 6una 6-8 yaca Ha feH -
54,8%.

Ha nuue e cTaTUCTUYECKN 3HAYMMO 3acuiBaHe Ha CUMNTOMUTE 3a4epBABaHe, HanpeXxeHueTo,
3aMbIIeHO BUXAaHe, yMopa npu 4yeTeHe, 60/IKaTa B 04MTE U Ha rnaBobonmMeTo, No Bpeme Ha
OHNaH 06y4yeHMeTo. YacoBeTe Ha AeH NpeKapaHu Npef AMrMTanHU YCTPOWCTBA MO BPEME Ha
OHNaH 06y4YyeHMEeTO MOKa3BaT CTaTUCTMYECKM 3HaYMMa acolumaums ¢ onjaakBaHua OT CyXoTa,
4yecTo MUraHe, cbn3eHe, rnaBobonue n gpoTodobus.

Mo Bpeme Ha OHNaiH 06y4yeHMeTo 17% OT y4aCTHULWUTE Ce e HaNOoXWI0 fa CMoXaT oynna 3a
NbpBU NbT, a Npn 40% ce e HaoXuna CMAHa Ha CTbKa.

Mo aBTOpepakTOMETPUYHWU [aHHW Npean LUKIOMNNerns e Haik-ronam npoueHTbT Ha
yyacTHUUMTE ¢ neka muonus (25,6% 3a 40; 24,4% 3a JIO), KONTO 3HAYMTENHO HaMansBa Cneg
umknonneruns (40-20,7% 3a 40; 22% 3a J10).

[enbT Ha yyacTuuuTe € fieka U O0COOEHO CbC cpefHa MWOMWA € MHOro MOo-rofiam npu
n3non3gawuTe cMapThoH MoBeye OT 2 yaca Ha [feH.

Hai-yecTtaTa nsnucaHa onTMYHa KOPeKLMs e 3a MMoNuyeH acturmatnsbm - 34,1% 3a 4O u
30,5 % 3a N10.

HabnopaBa ce TeHAeHUMSA MO OTHOWEHWe Ha no-rongMara YectoTa Ha MUOMNUYeH
aCTUIMaTM3bM CPef XXeHCKMA non.

Mpw XeHcKkus non HabngaBaMe MNo-n3paseHo HamansaBaHe Ha CNb3HUA MEHUCKYC B CPaBHEHME
C MBXKMA NOJ, KAKTO Y 3aBMLLUEH PUCK OT YCKOPEHO pa3KbCBaHe Ha CNb3HUA (UM,

MpuHOCK € No3HaBaTeNeH xapakKTep:

1. HanpaBeH e 06CTOEH ¥ aHaNIMTUYEH nTepaTypeH 0630p 3a NPOMEHUTE B HABULUTE U HaYMHa
Ha YXMBOT Ha AeLa 1 IOHOLWW B yYMuMLWHa Bb3pacT B pe3ynTart Ha naHgemusaTta ot COVID-19.

2. HanpaBeH e 3afbnboyeH nuTepaTtypeH 0630p BbpXy MOC/AeACTBUATA OT BbBELEHOTO
AUCTAHUMOHHO 00yYeHMe MO BpeMe Ha JoMallHaTa KapaHTUHA WU CEPUO3HOTO MY B/USHME
BbPXY OYHOTO 34paBe Npu geuaTta.

3. HanpaBseH e 0630p Ha ny6nuMkayunTe 3a pUCKOBETE Mpej Aeua v HHOWW B CNeACTBME Ha
OVUTUTATHOTO 3pPUTENIHO HaTOBapBaHe.

4. HanpaBeH e npeLuMs3eH aHann3 Ha MeToAuTe 3a AnarHoctuympaHe n neyeHne Ha DES n CVS.

MPUHOCK C HayYHO-NPUMOXKEH XapaKTep:



1 3a nvpeu nbuT B bbarapms e HanpaBeHO u3cfnefBaHe Ha MPOMeHUTE MpeAu3BUKaHW OT
naHgemusaTa oT COVID-19 u BbBeIeHOTO OH/aliH 00y4YeHMe BbPXY 3PMUTEIHUS aHaIn3aTop U
npefHWA OYeH CEerMeHT Ha HOHOLWM B YYMIMLLHA Bb3PacT.

2. MpoBefeHo e um3cnefBaHe Ha CybOeKTMBHAaTa OLEHKa Ha OnjakBaHuATa OT CTpaHa Ha
3PUTENHUSA aHa/IN3aTOP Ha yYeHMuMTe 3a nepuoguTe npeau v rno Bpeme Ha AUCTaHULUOHHOTO
00y4yeHune Npy gomallHaTa KapaHTWHa, Ype3 creymanHo pa3paboTeH BbMPOCHUK, 3aMMCTBaH OT
CVS-Q - Computer vision syndrome questionnaire, npesefieH Ha Bbrapckn esuk.

3. HanpaBeH e KOMMJEKCEH aHanM3 Ha Bpb3Kata MexAay CyYOeKTUBHWUTe OnjiaKkBaHUA
npefu3BMKaHW OT [UTUTANHOTO 3PUTE/IHO HATOBapBaHE OT BBLMPOCHWKA W 06eKTUBHaTa
Haxo4Ka OT HanpaBeHUTe U3cnefBaHUsA npu ydeHnum mexay 13-18r. Bb3pacT.

4. 3paboTeH e HAbop OT NPenopPbKY C Len He AoMyCKaHe Ha nossarta uiv e(heKTUBHO CnpaBsiHe
C nocrefcTBuATa 0T AUTUTANIHOTO 3PUTENHO HaTOBapBaHe cfiej noseata My npu feua u
tOHOLLN.

NMpuHOCK C NOTBLPAUTENEH XapaKTep:

1. [lokasBa ce, 3HAYMTE/IHO YBE/IMYEHME Ha YacT OT onlakBaHusATa oT DES no BpemMe Ha OHNaiH
00yYyeHMeTo, KakTO MO YecToTa, Taka W MO TEXEeCT, KakTo W CTAaTUCTUYECKM 3HaYUMM
acoumaumm 1 Kopenaumm mMexay 4acoBeTe npekapaHu npes AUrMTanHU yCTPOCTBa U YacT oT
onnaksaHuaTa ot DES.

2. YCcTaHOBfIBa Ce, Ye Hail-yectaTa KAUMHMYHA pedpakuus npu wnscnefBaHUTe nauueHTu e
MUOMUYEH acTUrmMaTu3bM U ce Hab/toAaBa 3aBMCMMOCT Ha PasnpoCTPaHEHWETO Ha MMoNuATa
OT YacoBeTe MpekapaHy Ha AeH Ha CMapT(OH M Ye KaKTO MPeAn Taka W cfief LUKNonierus
[enbT Ha y4yacTHMLUTE C /fleka M 0COBeHO CbC cpefHa MWOMWA € MHOro Mo-rofisam npu
N3Mnon3BawuTe CMapTHOoH NoBeye OT 2 yaca Ha [eH.

3. MoTBbpam ce, Ye NPOLEHTHLT Ha YYaCTHULMTE C NeKa MUONUA MO0 aBTOPE(PAKTOMETPUYHM
[aHHW € Hal-ronam npeau LUKNOMAerns u 3Hau4nTe/IHO HaMansaga cnep LMKoNJerus, Kato ce
HabnofaBa U TEHAEHLMA NO OTHOLWEHME Ha NO-rosisiMara 4ectota Ha MMOMUYEH acCTUIMaTU3bM

cpef, XXeHCKMUS nof.

AvrutanHmTe ycTPoOCTBA Ca YacCT OT XMBOTa HK .OCBEH NOM3UTE OT TAX, MaJIKO XOpa Cu Jasat
CMeTKa 3a BPeAHOTO B/MSIHWE BbPXY OpraHM3ma u 3puTesIHMS aHanM3aTop B 4acTHOCT. 3aToBa
aucepTaumaTa Ha g-p o3Tiopk e MHOro HaBpeMeHHa. JuTepaTypHUAT 0630p € MHOTO 06CTOEH.
[eTalinHo ca aHanu3MpaHu Ccy6eKTUBHM oMnyakBaHMs W 06eKTMBHA Haxofka.PesyntaTuTe ca
oHarnefjeHn ¢ MHOTO TabanuUM 1 rpaduku. PesyntaTuTe roBopsT, Ye NpekomepHaTa ynotpe6a

Ha AWTWTaNHW YCTPOICTBAa Cb3aaBaT AMCKOMGOPT ¥ yBpexaaT okoTo. MpefacTaBeHW ca U



NMpenopbkM 3a CchpaBsHe C npobnema. [ucepTauusata € CTPYKTypuMpaHa MNpPaBUIHO C
OTroBOpalM Ha TemaTa, Uen u 3agayun. M3soguTe ca n3BedeHW Ha 6a3a Ha NpeacTaBeHMTe
AaHHW.

Odwvceptaumsta e 3aBbplleHa Hay4yHa pa3paboTka W OTroBaps Ha Hay4YHUTe KpuUTepuu
0603HayeHn B MpaBUIHMKaA 3a NpunaraHe Ha 3akoHa 3a pa3BUTME Ha aKafeMWYHUS CbCTaB B
MY-Crapa 3aropa

O6embT Ha gucepTaumaTa, akTyalHOCTTa Ha npobnema, KakTo U 3a4bf60YeHNs aHaIM3 MU
faBa OCHOBaHMWe fja npefnoxa Ha Hay4yHOTO XXypu fa rnacysa NonoXMTeNHO 3a NpUCbhXhaHe

Ha A-p TyHmKaii Mo3Tiopk Ha HaydHaTa cTeneH ,JJOKTOP*,

Jou BuHHa He



Review

by Assoc. Prof. Binna Nencheva, MD, PhD, external member of the scientific jury, appointed
by Order of Rector of Trakia University No. 773/29.02.2024, regarding PhD-thesis of
Tundzhay Ramadan Yoztyurk, MD for the award of an educational and scientific degree
"Doctor” in scientific specialty "Ophthalmology”, code 03.01.36 on the topic: “Digital eye

strain in adolescent age - role of distance learning”
Short biography

Dr. Tundzhay Yoztyurk was bom on 04.12.1978 in Plovdiv. Graduated from high school in
Bursa in 1995. In 2005, he received his master’s degree in medicine from Trakia University.
He acquired a specialty in Ophthalmology in 2009, and since 2022 is a PhD student in a free
form of education at the Department of Otorhinolaryngology and Ophthalmology in Trakia
University. He worked as an ophthalmologist in various health facilities in Stara Zagora,
Saedinenie, Kazanlak for the period of 2012 - 2013. In the period between 2014-2023 he held
positions in the administration - deputy regional governor, municipal councilor. He currently
works as an ophthalmologist at the Zara-Med medical center in the city of Stara Zagora. He
speaks Bulgarian, Turkish and also English at a very good level, spoken, written and
conversational. He is a member of the Bulgarian Medical Association, Bulgarian Society of
Ophthalmology and Bulgarian Glaucoma Society. He has attended several courses on
perimetry, cataract surgery, strabismus, diabetic retinopathy, Fluorescein angiography, Laser

therapy, intravitreal administration of injections, Healthcare Management.
Topicality of the problem

Digital devices became part of the life of every person and today we cannot imagine that they
won't exist. They give us information, provide us with security, but also have their
disadvantages. Spending more time in front of different screens and digital devices can be the
cause of the digital eye strain development, which is due to the excessive load on the visual
system. The visual system is much more strained when reading from a screen compared to
reading from paper. This is due to the lower contrast of the letters on the screen and the
appearance of scattering and reflection of light from it. Other factors that can cause the
appearance of tension are the different angles and distance of work. It has been proven that

when working on a computer, the frequency of blinking is drastically reduced. Blinking is an



important biological function that ensures that the eyeball is moisturised and keeps the ocular
surface clean and wet. The mass usage of these digital devices means that we also need to know

their effect on our organisms.
Structure of the scientific work

The PhD-thesis contains 120 pages, 39 pages of which are literary review, purpose and tasks -
1 page, hypothesis - 1page, materials and methods - 1page, results and discussion - 28 pages,
conclusion - 1 page, contributions and recommendations - 8 pages, tables - 25, fig 45.
Publications, related to the PhD-Thesis - 1 page (3 publications). Bibliography - 28 pages. The

bibliography includes 314 sources, of which 2 sources in Cyrillic and 312 in Latin.
Literature review
Covid and myopia

Except the traditionally affected population of Asia, the number of people with myopia in
Europe is growing. Myopia is emerging as a global public health problem. Dr. Tundzhay
discusses myopia: its characteristics, risk factors, how close and for how long people use
screens, light intensity, baseline refractive status, gender, age, genetic predisposition,

prevalence. The effect of the quarantine on vision is being reviewed.
Quarantine myopia

The PhD student analyzed various publications on the incidence of myopia among students and
reports that, it is increasing during the COVID-19 pandemic. He reaches the following
conclusion that the accelerated progression of myopia in online type of education may be

associated with increased screen time and decreased time spent in outdoor activities.
Initiatives and tools

During online education, students had an increased frequency of symptoms of dry eyes and
visual fatigue, have shown signs of disturbances in convergence and accommodation, and more

rapid progression of myopia.
Computer vision syndrome and digital eye strain

Computer vision syndrome (CVS) describes a group of eye and vision problems caused by
prolonged computer work, characterized by visual disturbances and/or eye discomfort

associated with the use of digital devices and the resulting stress on the visual system.



Computer vision syndrome affects from 75% to 90% of computer users. Its global distribution
is estimated at 60 million, with one million new cases each year. Examples of visual discomfort
are presented. Visual symptoms include blurred vision, visual fatigue or discomfort and
diplopia. Eye symptoms include dry eye/foreign body sensation, tearing up, burning, itching
and redness of eyes, eye strain and irritation symptoms related to accommodation - headache,
eye pain and blurred vision for close objects. The extraocular symptoms include headaches and

pain in the shoulders, neck and back.
Riskfactors

Duration of computer use, reflections and glare on the screen of the computer and ambient
lighting; incorrect lighting, low humidity (< 40%), poor ventilation, high temperature in the
room and poor ergonomics during computer use. Wearing contact lenses, history of eye
diseases, diabetics, female gender and autoimmune diseases increase the risk of developing
more severe symptoms. The PhD-thesis has also examined various questionnaires for the
diagnosis of computer vision syndrome and digital eye strain. Measures are also presented for

managing complaints from the use of digital devices.

Status ofthe problem in Bulgaria

The regulatory provisions for working with video displays have been reviewed
Use ofsmartphones

In today's digital world, the smartphone is an integral part of our daily life. In 2020 it was found
that the total number of smartphone users worldwide is 3.5 billion, which shows that about
45.12% of the total population of the world owns a smartphone. Various vision problems,
psychological problems, related to excessive use of mobile devices are presented. When it
comes to the visual system possible problems are: psychological problems, blurred vision,
acquired concomitant esotropia, oxidative stress in the lens and cornea caused by

electromagnetic waves, adverse effects on the cells of the cornea.
Addiction to computer games as a new nosological entity

Characterized by loss of control, prioritization of games over other activities, continuing to
play despite negative consequences and a state of impairment functioning. The smaller screen
results in closer distance watching, which in turn leads to greater strain on accommodation and

convergence. Symptoms of asthenopia, especially headache, eyelid tics, transient diplopia and



dizziness, lack of fine stereo vision and a higher incidence of refractive errors are part of

symptoms related to video games.
The Effects of Online Learning and Isolationfrom the Covid-19 Pandemic on the eyesight

The use of digital devices and prolonged exposure to computer, tablet and smartphone screens
is related to digital eye strain - headache, itching, redness, eye fatigue, blurred vision, eye pain
and burning sensation, back and neck pain. In various studies the progression of myopia is also
established. Eye pain, foreign body sensation and tearing up are present when using video
displays for more than 4 hours per day. They found that spending more than 5 hours per day
with a video display is a significant risk factor for eye fatigue and eye redness. The students

had similar complaints.

Objective: To investigate the relationship between the use of various electronic devices and
eyesight complaints in adolescent children, as well as the effects of "distance learning" during

and after the Covid-19 pandemic.
Tasks

1) Review of the literature and definition of the terms "computer vision syndrome" and

"quarantine myopia".

2) Preparation of a questionnaire including questions related to the use of different types of

digital devices and symptoms of digital eye strain.
3) Preparation of informed consent for parent/guardian.

4) Requesting a permission from the Ethics Committee of Thrace University for conducting

such a study.

5) Study of refraction before and after cycloplegia of adolescents aged between 13-18 years.
6) Determination of best-corrected visual acuity of adolescents aged between 13-18 years.
7) Examination of the anterior ocular surface of adolescents aged between 13-18 years.

8) Preparation of recommendations to parents, teachers and students to deal with complaints of

digital eye strain and of rules for the safe use of digital devices.

A hypothesis



It is admitted that there is still not enough data related to the increased use of electronic devices
among adolescent children and their effects on the eyesight. We try to pay special attention to

the effects of the online education on the visual system.
Materials and methods
Object and scope ofthe study

For the period 2022 - 2023, in two outpatient clinics located on the territory of Stara Zagora
and Kazanlak were conducted 100 surveys. The study included 82 adolescents aged between
13 and 18 years. The validated questionnaire for the Computer Vision Syndrome Scale (CVS-
Q) was adapted as requested by patients to rate their complaints by frequency and severity. A
4-point Likert scale was used to assess frequency of symptoms (O=never, I=sometimes,
2=often 3=all the time time) and their severity (0O=absent, I=mild, 2=moderate, 3=severe). The
questionnaire is divided into four parts: demographic information; time spent on digital
devices; complaints related to digital eye strain in the periods of online education and in
general; the occurrence of other vision-related events in link to online education. SPSS 19 was

used for statistical analysis.
The research was carried out in two stages and according to the following algorithm:

First stage

Obtaining consent from the parent/guardian to include the child in the research during the time
of their visit at the eye clinic for examination. Completion of the questionnaire by the child.
The second part of the questionnaire collects information about the use of different digital
devices and participant complaints related to digital eye strain.

Second stage

Macroscopic determination of conjunctival injection.

Refraction exam without and with cycloplegia.

Visual acuity test.

Binocular vision test.

Specifying optical correction.

Anterior eye segment examination.

Examination of the posterior segment of the eye.

Inclusion criteria are described.

The physical exam includes:



Patient history, visual acuity /ETDRS visual table/. Refraction without and with cycloplegia.
Auto-refractometry was performed with a Topcon RM-A 2000. Macroscopic assessment of the
conjunctival hyperemia according to the EFRON scale. Biomicroscopy of anterior eye
segment- parallel conjunctival folds are evaluated in the area perpendicular to the temporal and
nasal limbus on the bulbar conjunctiva above the lower eyelid. Determination of inferior tear
meniscus height with fluorescein (LTMH). Tear meniscus fluorescence (TMF) is determined
by its intensity, height and regularity in the LLPCOF zone, compared to the fluorescence of the
central meniscus using a grading scale. Fluorescein Tear Film Breakup Time Study (fTFBUT).
While reading the results values over 15 sec. are considered normal, between 14-6 sec. for

borderline and below 5 sec. for pathological. Ophthalmoscopy and fundus biomicroscopy.
RESULTS AND DISCUSSION

The majority of the participants (43%) were aged between 13-14 years, with more than half of
them being women - 61%. The results showed that 75.6% of adolescent children spent more
than 2 hours a day with a smartphone and only 3.78% of them did not use one. Of the
participating teenagers 57.4% played video games and 20% of them, more than 6 hours a week.
In 72% they had at least two or more symptoms of digital eye strain. The most frequently
reported symptoms were headache (65.9%), eye strain (54.9%) and blurred vision (53.7%),
followed by photophobia and burning. Blurred vision is the most serious complaint, with 47.8%
rating it as moderate or severe. The complaint that most often was rated as mild was burning -
71%. The least reported complaints were double vision (22%), heaviness in the eyelids (21%)
and foreign body sensation (24.4%). Redness of the eyes was reported by 51.61% ofthose who
used a smartphone for more than two hours per day. In addition, a weak but positive correlation
was observed (correlation coefficient of Spearman) with the frequency and severity of
complaints of burning, eye strain, blurred vision, double vision, photophobia, heaviness in the
eyelids, pain and difficult focusing. Females were reportedly associated with more frequent

and severe eye pain as well as focusing difficulty, photophobia and heaviness in the eyelids.
Discussion

A study found that female gender was an independent risk factor for many complaints related
to DES. Much more use of smartphones (97%) compared to other digital devices (personal
computer - 45.1%, laptop - 46.3%, tablet - 7.3%). The screen of the phone due to its much
smaller size compared to the computer is placed a lot closer to the eyes. The result is much

greater visual strain on accommodation and convergence. Positive association between



increased smartphone use and symptoms, related to accommodation - double vision, blurred
vision, difficulty focusing and eye pain and time spent using a smartphone and eye redness,
and positive correlation with complaints of burning and photophobia that can be associated
with dry eye syndrome. A relationship has been established between time spent using a
smartphone and redness of the eyes, and a positive correlation with complaints of burning and
photophobia, which can be associated with dry eye syndrome. The study showed greater
prevalence in male students who play video games - 83% of males play video games compared
to 40% of females. Of the men who play video games, 28% have played for more than six
hours a week compared to 14% of females. Playing video games was strongly associated with

eye strain and headaches, especially in students who played for more than 6 hours a week.
The effects of online education

During online education, the average length of a student's day in high school age spent in front
of digital devices was 6-8 hours per day - 54.8%. Many of the symptoms have increased in
frequency and severity over this period. A statistically significant difference was found in the
severity of eye redness, frequency and severity of eye strain, frequency and severity of blurred
vision, severity of rapid fatigue when reading and the frequency of eye pain and headache, due
to use of digital devices between periods without online education and online education
periods. Hours spent in front of digital devices showed a statistically significant association
with complaints of dryness severity (p<0.05; Phi=0.36), frequency of frequent blinking
(p<0.05; Phi=0.39), frequency of tearing (p<0.05; Phi=0.433), tear severity (p<0.05;
Phi=0.442), headache frequency (p<0.05; Phi=0.436), frequency of photophobia (p<0.05:
Phi=0.418). 54.8% of the participants indicated, that during the online education they spent 7-
8 hours a day in front of various digital devices. The most common complaints during online
education according to results were eye strain — 63.9% and headache — 67.5%. In 17% of the
participants in the study had to put on glasses for the first time during the quarantine, and from
those who already wear glasses, 40.2% had to increase their dioptric correction, before and
after cycloplegia. The share of participants with mild and especially moderate myopia was
much greater in those using a smartphone more than 2 hours a day. A total of 21% of the

examined children needed a change in optical correction.
Discussion:

About 30% of the study participants had mild or moderate myopia based on auto-refractometric

data after cycloplegia. Female participants had significantly greater frequency of myopic



astigmatism. It was established that the extended screen time contributes to its development
through modified blinking dynamics, which in turn facilitates the onset and progression of
ocular surface changes. The most common clinical refraction in the studied patients was
myopic astigmatism. An association between the prevalence of myopia and the hours spent per
day on a smartphone was observed. The study found no difference in refraction between rural
and urban areas. There was an increased incidence of reduced tear meniscus, as well as an

increased risk of accelerated tearing of the tear film in females.
CONCLUSIONS

Time spent using a smartphone is associated with eye redness, burning sensation, eye strain,
blurred vision, double vision, photophobia, heaviness of eyelids, eye pain and a moderate

correlation with difficulty focusing.

The most commonly reported symptoms of digital eye strain are headaches (65.9%), eye strain
(54.9%) and blurred vision (53.7%), followed by photophobia and burning sensation. Female

gender is associated with more and greater frequency of complaints.

Playing video games is strongly associated with eye strain frequency and severity of headaches.
Mild headaches were reported more frequently in adolescents playing video games for more

than six hours a week.

During online education, the average length of a student's day in high school age spent in front

of digital devices was 6-8 hours per day - 54.8%.

Evidently there is a statistically significant increase in the symptoms of redness, tension,
blurred vision, fatigue when reading, the pain in the eyes and the headache, during online

learning.

The hours spent in front of digital devices during online education showed a statistically
significant association with complaints of dryness, frequent blinking, lacrimation, headache

and photophobia.

During the online education, 17% of the participants had to put on glasses the first time, and

40% had to change their glasses.

According to auto-refractometric data, before cycloplegia, the percentage of participants with
mild myopia (25.6% for Right eye; 24.4% for Left eye), which significantly decreased after
cycloplegia (20.7% for Right eye; 22% for Left eye).



The share of participants with mild and especially with medium myopia is much larger in those

using a smartphone more than 2 hours a day.

The most common prescribed optical correction is for myopic astigmatism - 34.1% for Right
eye and 30.5% for Left eye. There was a trend towards a higher incidence of myopic

astigmatism among females.

In the female gender, we observe a more pronounced reduction of the tear meniscus compared

with the male gender, as well as an increased risk of accelerated tearing of the tear film.
Contributions of a cognitive nature:

1. A comprehensive and analytical literature review was made on changes in habits and the

way of life of school-aged children and adolescents as a result of the COVID-19 pandemic.

2. An in-depth literature review was made on the consequences of the introduction of distance

learning during home quarantine and its serious impact on eye health in children.

3. An overview of the publications on the risks to children and adolescents as a result of the

digital eye strain.

4. A precise analysis of methods for diagnosis and treatment

Contributions of a scientific and applied nature:

1 For the first time in Bulgaria, a study of the changes caused by the COVID-19 pandemic and
introduced online training on the visual system and the anterior eye segment of school-aged

adolescents.

2. A study of the subjective evaluation of complaints by the students’ visual system for the
periods before and during the distance home quarantine learning, through a specially developed
questionnaire borrowed from CVS-Q - Computer vision syndrome questionnaire, translated

into Bulgarian.

3. A complex analysis of the relationship between subjective complaints was made caused by
the digital eye strain from the questionnaire and the objective finding from the research done

on students between 13-18 years old. age.

4. A set of recommendations has been developed in order to prevent the occurrence or
effectively deal with the consequences of digital visual load after its appearance in children

and teenagers.



Contributions of a confirmatory nature:

1 It has proven, a significant increase in some of the complaints from DES while online
training, both in frequency and severity, and statistically significant associations and

correlations between hours spent in front of digital devices and part of DES complaints.

2. It was found that the most common clinical refraction in the studied patients is myopic
astigmatism and a dependence on the prevalence of myopia is observed of the hours spent per
day on a smartphone and that both before and after cycloplegia the share of participants with
mild and especially with medium myopia is much greater in those using a smartphone more

than 2 hours a day.

3. It was confirmed that the percentage of participants with mild myopia according to auto-
refractometric data is highest before cycloplegia and significantly decreases after cycloplegia,
being also observed a trend towards a higher incidence of myopic astigmatism among the

female gender.

Digital devices are part of our lives. Apart from their benefits, few people give themselves
account of the harmful influence on the body and the visual system in particular. That's why
Dr. Yoztyurk's PhD-thesis is very timely. The literature review is very thorough. Subjective
complaints and objective findings were analyzed in detail. The results are illustrated with many
tables and graphs. The results say that excessive use on digital devices create discomfort and
damage the eye. Also presented recommendations for dealing with the problem. The
dissertation is structured correctly responding to the topic, purpose and tasks. The conclusions

are based on the presented data.

The dissertation is a completed scientific work and meets the scientific criteria indicated in the
Regulations for the Implementation of the Law on the Development of the Academic Staff,
MU - Stara Zagora. The volume of the dissertation, the topicality of the problem, as well as my
in-depth analysis gives reason to propose to the Scientific Jury to vote positively for the award

to Dr. Tundzhay Yoztyurk for the scientific degree "DOCTOR".



