PAKYNTET

fawiora ... p jﬂ: CTAHOBUWLLE

Ot fou. 4-p AHa MaHonoBsa .M., BbHLLEH Y/ieH Ha Hay4HO XXypW, HasHayeHa cbC 3anoBej Ha
PekTopa Ha Tpakuitckma yHusepcuteT Ne 773/29.02.2024r.

OTHOCHO: [lucepTaumoHeH rpys Ha A-p TyHmkaii PamagaH Mo3Tiopk, 3a NpuchXaaHe Ha
obpasoBaTesiHa W Hay4yHa cTeneH , JlOKTOp“ MO Hay4yHa cneymanHocT ,,OdTanmonorunsa®,
wugpsp 03.01.36 Ha Tema: “AUTMTANIHO 3PUTEJIHO HATOBAPBAHE B
FOHOWECKA BB3PACT- PONA HA ANCTAHUMOHHATO OBYYEHWE® c HayyeH
pbkoBoauTen aou. A-p KannHa 3natkoBa TpudgoHoBa-CnaBelikoBa .M.

BurorpaduuHn JaHH

[-p Tynmxaii MosTiopk e pogeH Ha 04.12.1978r. B rp Mnosavs. 3aBbpLuBa CpegHo
obpaszoBaHune B rp. bypca/P. Typums npe3 1995r. 3aBbpluBa MeauUMHa B TpakUncKu
YHuBepcuteT - Crapa 3aropa npe3 2005r. Mpuaobuea crneumanHocT Nno o4HM 6onectn npes
2009r. [okTopaHT € Ha camactosTenHa (papma Ha 00y4eHMe KbM  KaTegpa
OropuHonapuHronorna n OdTanMonorns KoM TpakuMinckn YHusepcuTeT oT 2022r. Vima
MHOXECTBO Y4aCTUSi B HAUMOHAHU W MEXAYHapOAHW HayyHu  (opymun /cemuHapw,
KOH(pbepeHUMM, KOHrpecu 1 ap./ Kato Y4YaCTHMK M KaTo AOKNafumK. PaboTun e Kato O4eH
NeKap B pas/MYHKN 34paBHM 3aBeAeHUs B rpagosete Crapa 3aropa, XackoBo, KasaH/IbK 3a
nepmoga 2012 - 2013r. Kbm HacTOALLMSA MOMEHT paboTn Kato o(hTasiMosior B ,,O4eH LEHTbP
3eHuT* - p. Crapa 3aropa u rp. KasaHnbok, 1 ,,MegnumnHCK/ LeHTbp 3apa -Meg“ B rp. Ctapa
3aropa. B nepuoga 2014-2024r. 3aemMa pasIMYHN  OTBKHOCTUM B aAMUHUCTpauusTa-
3aMeCTHUK 06nacTeH ynpaBuTen, OOLWMHCKN CbBETHUK, HapofeH npefctaBuTen. YneH e
BNC, BOO, bIrA. Bnasee 6barapckym v TYpCKU €3MK, KaKTO M aHI/IMIACKN €3MK Ha MHOro
[06po HMBO. ma KypcoBe 3a NnepuMeTpus, (hyopecLenHoBa aHrvuorpagms, onepatuBHO
NleYeHMe Ha Kartapakta, CcTpabonorus, AuMabeTHa peTMHOMNatusA, flasep  Tepanus,
WHTPaBUTPEATHO MPUIOXKEHNE HA UHXXEKLUWN U 34paBeH MEHUIKMBHT.

[ncepTaumMoHHUAT TPYL € CTPYKTYpUpaH no YTBbPAEHUTE U3UCKBaHWUA. Pa3rbpHar e
Bbpxy 149 cTpaHuuM, OT KOMTO: NmUTepatypeH o63op - 47 cTp., uen w 3agayum - 1 cTp.,
maTtepuan n mMetogu - 16 cTp., pesyntatm n obewxaaHe - 38 CTp., M3BOAW, 3aK/IHOUEHWE U
Npenopbkn - 9 CTp., NPUHOCK - 2 CTP., NPUNOXKEHUA - 6 CTp., Gubnuodrpadusa - 29 crp.
nnrocTpupaH e ¢ 45 gurypn, 25 tabnmum v 19 cHumKKW. bubnuorpadusTa obxsawa 314
N3TOYHMKA.

[virnTaniHuTe TEXHONMOrMM Ce MPeBbpHaxa B HepasAe/iHa YacT OT HaLIETO eXeAHeBue.
ToBa OT CBOA CTpaHa MPOMEHW XUTMeHaTa Ha O4WTe, OYHWUTE 3pUTENHU NpobsieMn 1 LoBese
[Jo nartoforvs  obeAuMHeHa B MOHATMETO ,CMHAPOM Ha  KOMMIOTHPHOTO  3peHue™.
3non3BaHeTo Ha AMIUTaSHW YCTPOMCTBA HAMA Bb3PacTOBO OrpaHUYeHne M TOBa NpeBpbLua
»ANTUTASIHOTO 3PUTE/IHO HATOBApPBaHe™ B €AWH OT OCHOBHWTE PUCKOBW (PaKTOpW Ha HalleTo
cbBpemue. Paspasunata ce npe3 2020 rogvHa naHgemusata oT KOBWA-19 m3npasu cseTa
npes HeBMXAAHO M3NUTaHWE W HANOXW CouMasiHa u3onaums, nocTaBAnKM Ha NpefeH nnaH



OUTUTAIHUA Ha4ynH Ha XXMBOT C OrpOMHM 34paBHW, COUWa/THM W KYNTYpHWU nocneanun ot
TOBA.

Llen Ha TpyAaa

[a ce n3cneapa Bpb3kata MeXay ynotpebata Ha pasfiniHu eNeKTPOHHN YCTPOCTBA U
3pUTeNIHUTE ONMakBaHWA MpW fJela B OHOLIECKA Bb3PacT, KakTo M e(ekTute Ha
»ANCTaHLMOHHOTO 06yueHne™ no Bpeme u cnep Kosua-19 naHgemusaTa. KaTo 3a 1asu uen ca
NMoCTaBeHW CegHUTe 3afaun:

1) O630p Ha nuTepaTypata U AeuHUpPaHe Ha TEPMUHUTE ,,CUHAPOM Ha KOMMKOTHLPHOTO
3peHne”, ,,AUTUTa/THO 3PUTENHO HaTOBapBaHe n ,,KapaHTMHHO KbCOrNeacTBO™.

2) W3roTesiHe Ha BBMPOCHWK, BK/HOYBALL, BLMNPOCK BbB BPb3Ka C ynoTpeGaTa Ha pasfMyHu
BM/0BE AUIUTA/IHU YCTPOICTBA U CUMMTOMU Ha AUFUTA/HO 3PUTENIHO HATOBAPBAHE.

3) W3rotsiHe Ha MH(OPMMpPaAHO Cbriacue 3a poanTen/HaCTOMHUK.

4) W3uckeaHe Ha paspelleHne oT ETvyHata KommcMs Ha TpakuNACKWM YHWBEPCUTET 3a
NMpoBeXJaHe Ha TakoBa MpoyyBaHe.

5) W3cnefBaHe Ha pegpakumsaTa npeay v cnef UMKIOMIErna Ha FHOLUM Ha Bb3pacT Mexay
13-18 roguHw.

6) OnpefensHe Ha Hal-4O6pe KopurupaHa 3puTeNnHaTa OCTPOTa Ha HOHOLWM Ha Bb3pacT
mexxay 13-18 roguHu.

7) [Mpernef Ha npeagHaTa O4YHA MOBBLPXHOCT Ha FOHOLLM Ha Bb3pacT mexay 13-18 roguHu.

8) W3rotBAHe Ha nNpPenopbkKM KbM POAWTENN, YUUTENM W YYEHULM 3a CrpaBsHe C
OniakBaHuATa OT AUTUTa/IHOTO 3PUTENIHO HATOBAapBaHe M Ha Npasuna 3a 6e3onacHa ynotpeba
Ha QUrUTa/IHN YCTPOICTBA.

MauyeHTMTe ca noabpaHW Ha 6asa  BKAKOYBAWM U M3KMOUBALLM  KPUTEPUN.
M3cneaBaHusTa ca peasmsvpaH/ Ha fpa etana. MeToaukaTa e GasvpaHa Ha CyGeKTVBHa
CUMMNTOMATMKA, KOSITO € TeCTBaHa C MPaBU/IHO CTPYKTYPUPaHW BbMPOCHULW. BTOpUAT eTan
BK/OYBA K/MHUYEH OTa/IMONOrMYeH Nperned no CneuuanHo Cb3AafeH anropuTbM, KakTo
cneaga:

MaKpOCKOMNCKO onpeaensiHe Ha KOHKOHKTUBa/IHA UHEKLINS
W3cneaBaHe Ha 3puTenHa ocTpoTa

W3cneaBaHe Ha pedpakums 6e3 1 e LUMKIonnerns
OnpefensiHe Ha Haii-0o6pe KopurmpaHa 3puTeHa ocTpoTa
WV3cnepBaHe Ha ABYO4YHO 3peHune

YTOYHsIBaHe Ha OMTUYHA KOPEKLIMA

W3cneaBaHe Ha npefieH O4eH CerMeHT Ha OKOTO
W3cneaBaHe Ha 3afleH OYeH CErMeHT Ha OKOTO



ABTOPBT € M3M0/13Ba/T KOMOMHUPAHW CTAaTUCTUYECKM METOAM, KaTo e OTAeNWN CreuuasiHo
BHMMaHMe Ha aHa/m3a Ha KIMHUYHWTE pe3ynTat OT  OMTa/IMOMIOTUYHUSA  Npernes,
YCTaHOBSBa, Ye fIeKUTe r1aBobosmsa ca HaboaaBaHy Mo-4ecTo NpY KOHOLUK, UrpaeLiy BUAEO
UrpuM noBeye OT LUECT Yaca CeAMMYHO W, 4Ye YacOBeTe [MpeKkapaHW B W3MO03BaHE Ha
BUAeourpun, nokassar cnaba, HO NOMOXKMTENIHA KOpernauma ¢ YecToTarta Ha 3avepBsiBaHe Ha
ounTe. ChblLUO Taka yCTaHOBABa, Ye 75,6% OT nogpacTealiuTe Aella npekapsaT noseye oOT ABa
yaca Ha fieH CbC CMapTgoH M camo 3,78% OT TAX He ca M3MOoN3BaM TakbB, Kato 72% ca C
NoHe [iBa WX NOBeYe CMMNTOMA Ha AUTUTaTHO 3pUTENHO HaToBapBaHe. BpemeTo, npekapaHo
B M3M0/M3BaHe Ha CMapT(OH, Ce CBbp3Ba CbC 3a4yepBsiBaHE Ha OYMTE, KaTo TO3W CUMMTOM e
foknaagaH ot 51,61% OT Te3n, KOMTO M3Mos3BaT CMapT(oH NoBeye OT [Ba 4aca Ha [eH.
Pesyntatute ca 06CbieHM B KOHTEKCTA Ha MyO6MKyBaHaTa MTepaTypa U CpaBHeHM C Te3n Ha
BOZELLM aBTOpW.

HanpaBeHu ca cnegHuTe 13BOAN

BpemeTo, npekapaHO B M3M0N3BaHe Ha CMapT(OH, CC CBbp3Ba CbC 3ayepBsiBaHe Ha
ounTe, NapeHe, HarpeXeHWe B 0OYUTE, 3aMbI/TIEHO 3pPeHWe, [ABOVMHO BMXKAAHE,
(hoToho6KA, TEXeCT Ha KremauuTe, G0NKa B OUMTE U YMEpeHa Kopenauus CbC
3aTpyAHEHO (POKyCcupaHe.

Haii-uecTo cboOLlaBaHWTE CUMNTOMWM Ha AUIUTASHO HarpeXeHWe Ha oumTe ca
rnasobonue (65,9%), HanpexeHue B ounTe (54,9%) ¥ 3ambrieHo 3peHune (53,7%),
cnefBaHn ot (hotohobms 1 napeHe. XKEHCKUAT MoJ Ce CBbP3Ba C NoBeYe W Mo-rossmMa
YecToTa Ha OnJiakBaHus.

rpaeHeTo Ha BUAEO Urpy € CUIHO CBBbP3aHO C YecToTaTa Ha HarpeXXeHUeTo B O4uTe
M TeXecTTa Ha rnaBobonusaTa. Jlekn rnaBobonms ca LOKNaABaHW MO-4ecTo nNpu
FOHOLLM, UrPaeLLy B1AEO Urpy MoBeYye OT LUECT Yaca CeaMUYHO.

Mo BpeMe Ha OHNaliH 06YyYeHNETO cpefHaTa NPOABL/HKUTENHOCT Ha eH Ha yYeHuuuTe
B FMMHa3naiHa Bb3pacT NnpekapaHa npes AUruTaaHWTe YCTpoicTBa e buna 6-8 yvaca
Ha fieH - 54,8%.

Ha nvue e CcTaTUCTMYeCcKM 3Ha4YMMO 3acu/iBaHe Ha CUMMMTOMUTE 3a4vepBsiBaHe,
Hanpe>XXeHWeTo, 3aMbI/IEHO BMKAaHe, ymopa Mpu 4eTeHe, Gofkata B O4uTeE U Ha
rnaBoboNVETO, MO BPemMe Ha OHJaliH 0ByYeHMEeTO.

UacoBeTe Ha fAeH NpekapaHW npef AMrUTasHX YCTPOMCTBA MO BPeMe Ha OHMaiH
06y4YeHMeTO NOKasBaT CTaTUCTUYECKN 3HAYMMa acoLmaums C OMniakBaHua OT CyxOTa,
4ecTo MUraHe, CbJi3eHe, rnasobonve n otodobms.

Mo Bpeme Ha OHNMaiH 06y4YeHMeTO 17% OT yYaCTHULMTE Ce € HaIOKWUIO0 Aa cnoXxat
o4vna 3a NbpBuM MbT, a Npu 40% ce e HanoXKKnIa CMsiHa Ha CTbK/a.

Mo aBTOpe(hpaKTOMETPUYHM AaHHW NPeau LMKIOMNErns e Hain-ronsiM npoueHTbT Ha
yyacTHuumute ¢ neka muonusa (25,6% 3a OO; 24,4% 3a J10), KOWTO 3HAYUTENTHO
HamansBea creg LKIonaerus.

[enbT Ha yyacTUUMTe C NleKa M 0COBEeHO CbC CpefHa MUOMNWUA € MHOTO NO-ronsaM mpu
13non3eaLLmTe CMapTqOoH MoBeye OT 2 Yaca Ha JeH.

Haii-uecTtarta 1snucaHa onTUYHa KOpeKLMs e 3a MUOMWUYeH acTUrMaTU3bM.



HabntogaBa cC TEHAEHUMS MO OTHOLLEHME Ha MO-rofisiMaTta YecToTa Ha MUOMUYEH
acTUrmMaTu3bM, MO-M3Pa3eHO HaMasisiBaHe Ha C/Tb3HUS MEHWUCKYC, KaKTO W 3aBULLIEH
PUCK OT YCKOPEHO PasKbCBaHe Ha CTb3HUSA (DUIM MPY XKEHCKMS MO,

MpnHocK
C no3HaBaTeNeH xapakTep

1 HanpaBeH e OGCTOEH W aHaNWTWUYeH NUTepaTypeH 0630p 3a MPOMEHUTE B HaBULIUTE U
HauMHA Ha XXWBOT Ha flela W IOHOLLM B YYMIULLHA Bb3pacT B Pe3ynTaT Ha MaHaemusTa ot
COVID-19.

2. HanpaeeH e 3agbiGoyeH NUTepaTypeH 0630p BbpPXY MOCMEACTBUSTA OT BbBEAEHOTO
[VCTaHLMOHHO 06YYeHVe MO BPeME Ha [oMallHaTa KapaHTWHa U CepUO3HOTO My BUSHUE
BbPXY OYHOTO 3/ipaBe Npu AeLarta.

3. HanpaBeH e 0630p Ha Ny6nMKaLyMTe 3a PUCKOBETE Mpes AeLla W HOHOLIW B CNeACTBME Ha
AVTUTANIHOTO 3PUTENIHO HATOBapBaHe.

4. HanpaBeH e npeuu3eH aHaIM3 Ha METoAMTE 3a AuMarHocTuumpaHe u nedyeHne Ha DES u
CVS.

C Hay4yHO-MPUNO>KEH XapaKTep

1 3a nbpeu NbT B Bbarapua e HanpaseHO M3CneABaHe Ha MPOMEeHUTe Mnpeau3BMKaHU OT
naHaemusaTa oT COVID-19 1 BbBEEHOTO OHMaH 06yYeHne BbPXY 3PUTENTHUS aHaNn3aTop U
NpesHNA OYeH CEerMeHT Ha FOHOLLW B YYU/IMLLLHA Bb3PacT.

2. lMpoBeaeHo e m3cnefBaHe Ha CyOeKTMBHaTa OLEHKA Ha OnfakBaHMsTa OT CTpaHa Ha
3pUTENHUSA aHaNIM3aToP Ha yYeHULMTe 3a NepuoauTe Npeay 1 no Bpeme Ha AMCTaHLMOHHOTO
06yyeHMe MpyU AOMallHaTa KapaHTMHA, Ype3 CneuuasHo pas3paboTeH BbMNPOCHUK, 3aMMCTBaH
ot CVS-Q - Computer vision syndrome questionnaire, npesefieH Ha Bbrapckn esuk.

3. HanpaBeH € KOMM/EKCEH aHa/iM3 Ha Bpb3KaTa MeXAy CYOGEeKTUBHWTE OMJlakBaHMS
Npeau3BNKaHW OT AWTUTAIHOTO 3PUTENHO HaTOBapBaHe OT BbBMPOCHMKA M OBGEKTMBHaTa
HaxoAKa OT HampaBeHMTe U3CNeABaHNA Npy yueHuuy Mexay 13-18r. Bb3pacT.

4. V3paboTeH e Habop OT Mpernopbky € Len He [JOMycKaHe Ha nosBata WM eqeKTMBHO
crpaBsiHe € MOCNeACTBMATA OT AUMUTAHOTO 3pPUTENHO HaTOBapBaHe Cref MosBaTa My Mpu
AeLa v FOHOLLW.

C NOTBbPAUTENEH XapaKTep

1 [okassa ce, 3HAUMTE/IHO YBe/IMYeHMe Ha 4YacT OT onsaksaHuATa oT DES no Bpeme Ha
OHNalH 06Y4YeHMETO, KaKTO MO YeCcTOTa, Taka M Mo TEXECT, KaKTO U CTaTUCTUYECKM 3HAUMMU



acoumaummn 1 Kopenaumm Mexay 4acoBeTe npekapaHn npeg AUrutanHn yCTPorcTBa M YacT oT
onnakeaHuATa ot DES.

2. YcTaHOBsBa Ce, Ye Hali-yectaTa KAMHMYHA pedpakuys npu W3cnegBaHUTe MauueHTn e
MMWOMUYEH acTUrMaTU3bM U ce HabMogaBa 3aBMCUMOCT Ha Pa3npoCcTpPaHeHUETO Ha MUONMATa
OT YacoBeTe NpeKapaHW Ha AeH Ha CMapT(OH M Ye KaKTo Npeay Taka W Cnef LMKIonnerus
[eNbT Ha Y4YaCTHMLUMTE C fleKa M OCOGEHO CbC CPedHa MUOMWS € MHOFO MO-ronsiM Mpu
13Mon3BaLLuTe CMapTOoH MoBeye OT 2 Yaca Ha fieH.

3. MOTBbPAM Ce, Ye MPOLEHTHT Ha YYaCTHULMTE C JleKa M1OMUs Mo aBTOPE(PaKTOMETPUYHM
[aHHV € Hali-ronsm Npeau UMKNOMAErns 1 3HaYMTENHO Hamansiea Cref, LMKIONEerus, Karo
ce Habnofgaesa WM TeHAEHUMS MO OTHOLUEHMe Ha Mo-ronsamMara 4ecToTa Ha MMOMWYeH
acTUrMaTU3bM Cpef, XKEHCKUS MO/,

3aK/YEHNETO Ha aBTOpa €, Ye AUTUTANM3ALMATA € HEM3BEXHa, HO NMPeBEHLMATA W
NponnaKTUKaTa OT paHHa Bb3PacT Ca B CbCTOSHME [a OrpaHMyaT 3puTeNiHUTe NPo6aemMmn 1
[a NPefoTBPaTAT Pa3BUTMETO Ha 3a60/1sBaHUsA. 3a Ta3u LieN e (hopMy/IMpa 1 MPenopbKn KbM
[euata 1 HOHOWMNTE M KbM TEXHWUTE POAMTENM, KbM paboTofaTenMTe M OpraHW3auyiOHHUTE
CTPYKTYPU W KbM 3ApaBHUTE CMELMaMCTM M NPO(ECUOHAINCTA M KbM OBLLECTBOTO.
AuncepTaumata Ha A-p TyHkKaid Mo3THOPK € MHOro HaBpeMeHHa, C 06CTOeH NUTepaTypeH
0630p W [eTaiifIHO aHanM3MpaHW CYGEKTMBHWM OMfakBaHUs W 06GEKTMBHA HAaXOAKa.
Pe3ynTaTuTe ca OHarfieAeHn ¢ MHOro Tab/muy W rpadMKn 1 MoKaseaT, yYe MpeKoMmepHaTa
ynotpe6a Ha AMrUTanHW YCTPOWCTBA Cb3aaBa AUCKOMMOPT M BOAU [0 YBPEX/JaHe Ha OKOTO.
AucepTauusTa e CTPYKTypupaHa MNPaBU/IHO C OTroBapsillyl Ha TemaTta, Lel U 3ajau.
N3BoanTe ca M3BefieHN Ha 6as3a Ha NPeaCcTaBeHUTe JaHHMW.

O6eMbT Ha AucepTaumsaTa, akTya/HOCTTa Ha Mpob6fieMa, Kakto W 3a4bnbouyeHus
aHa/M3 MY [jaBaT OCHOBaHVE [a Mpen/ioxa Ha HayyHOTO XKypw [a rniacysa NooXKUTENIHO 3a
npuckxaaHe Ha OHC ,,IOKTOP* Ha a-p TyHmKali PamagaH Mo3Tiopk.



OPINION

By Assoc. Prof. Yana Manolova, MD, Ph.D., external member of the scientific jury,
appointed by Order of the Rector of Trakia University No. 773/29.02.2024.

About

PhD-thesis of Tundzhay Ramadan Yoztyurk, MD for the award of the educational and
scientific degree "Doctor" in the scientific specialty "Ophthalmology”, code 03.01.36 on the
subject: "Digital eye strain in adolescents - the role of distance learning™ with scientific
supervisor, Assoc. Prof. Kalina Zlatkova Trifonova-Slaveikova, MD, PhD

Biographical data

Dr. Tundzhay Yoztyurk was bom on 04.12.1978. in Plovdiv. He graduated from
secondary education in the city of Bursa/R.Turkiye in 1995 He graduated in medicine at the
Trakia University - Stara Zagora in 2005. Acquired a specialty in Ophthalmology in 2009. He
became a PhD student at an free form of education at the Department of Otorhinolaryngology
and Ophthalmology at Trakia University in 2022. He has participated in numerous national
and international scientific forums /seminars, conferences, congresses, etc./ as a participant
and as a speaker. He has worked as an ophthalmogist in various health facilities in the cities
of Stara Zagora, Haskovo and Kazanlak since 2012. Currently, he works as an
ophthalmologist at "Zenit Eye Center" - Stara Zagora and Kazanlak, and "Zara-Med Medical
Center" in Stara Zagora. In the period 2014-2024 he held various positions in the
administration - deputy regional governor, municipal councilor, representative in national
parliament. He is a member of BMA, BSO, BGA. He speaks Bulgarian and Turkish, as well
as English at a very good level. He’s participated in courses in perimetry, fluorescein
angiography, cataract surgery, strabology, diabetic retinopathy, laser therapy, intravitreal
injections and health management.

The dissertation is structured according to the established requirements. It is spread
over 149 pages, of which: literature review - 47 pages, aim and tasks - 1 page, material and
methods - 16 pages, results and discussion - 38 pages, conclusion and recommendations - 9
pages, contributions - 2 pages, appendices - 6 pages, bibliography - 29 pages, illustrated
with 45 figures, 25 tables and 19 photos. The bibliography covers 314 sources.

Digital technologies have become an integral part of our daily lives. This, in turn,
changed eye hygiene, eye vision problems and led to a pathology united in the concept of
"computer vision syndrome”. The use of digital devices has no age limit, and this makes
"digital visual strain" one of the main risk factors of our time. The COVID-19 pandemic that
broke out in 2020 faced the world with an unprecedented test and forced social isolation,
bringing the digital lifestyle to the fore with huge health, social and cultural consequences.



The purpose of the work is:

To investigate the relationship between the use of various electronic devices and
visual complaints in adolescent children, as well as the effects of "distance learning™ during
and after the Covid-19 pandemic. For this purpose, the following tasks are set:

1) Literature review and definition of the terms "computer vision syndrome”, "digital eye
strain™ and "quarantine myopia".

2) Development 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) Request permission from the Ethics Committee of Trakia University to conduct 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 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 rules for safe use of digital devices.

Patients were selected based on inclusion/exclusion criteria. The research was carried out
in two stages. The methodology is based on subjective symptomatology, which is tested with
properly structured questionnaires. The second stage includes a clinical ophthalmological
examination according to a specially created algorithm, as follows:

Macroscopic determination of conjunctival injection
Examination of visual acuity

Study of refraction without and with cycloplegia
Determination of best corrected visual acuity
Examination of binocular vision

Specify optical correction

Examination of the anterior segment of the eye
Examination of the posterior segment of the eye

The author used combined statistical methods, paying special attention to the analysis of
the clinical results of the ophthalmological examination. It found that mild headaches were
more common in adolescents playing video games more than six hours per week, and that
hours spent using video games showed a weak but positive correlation with the incidence of
red eyes. It also found that 75.6% of adolescents spent more than two hours a day with a
smartphone and only 3.78% of them did not use one, with 72% having at least two or more
symptoms of digital eye strain. Time spent using a smartphone was associated with eye



redness, with this symptom reported by 51.61% of those using a smartphone for more than
two hours per day. The results are discussed in the context of the published literature and
compared with those of leading authors.

The following conclusions were drawn:

Time spent using a smartphone is associated with eye redness, burning, eye strain,
blurred vision, double vision, photophobia, eyelid heaviness, eye pain, and a moderate
correlation with focusing difficulty.

The most commonly reported symptoms of DES were headache (65.9%), eye strain
(54.9%) and blurred vision (53.7%), followed by photophobia and burning. Female
gender is associated with more and greater frequency of complaints.

Playing video games is strongly associated with the frequency of eye strain and the
severity of headaches. Mild headaches were reported more frequently in adolescents
playing video games more than 6 hours per week.

During the online learning, the average duration per day of high school students spent
in front of digital devices was 6-8 hours per day - 54.8%.

There is a statistically significant increase in the symptoms of redness, eye strain,
blurred vision, fatigue when reading, pain in the eyes and headaches, during the
online education.

Hours per day spent in front of digital devices during online learning 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 for the first
time, and 40% had to change lenses of their glasses.

According to autorefractometric data, before cycloplegia the percentage of
participants with mild myopia was the largest (25.6% for DO; 24.4% for LO), which
significantly decreased after cycloplegia.

The proportion of participants with mild and especially moderate myopia is much
higher among those using a smartphone for more than 2 hours a day.

The most common optical correction prescribed is for myopic astigmatism.

There is a trend towards a higher incidence of myopic astigmatism, a more
pronounced reduction of the lacrimal meniscus, and an increased risk of accelerated
tearing of the tear film in females.

Contributions
Cognitive in nature

1 A comprehensive and analytical literature review was conducted on changes in the habits
and lifestyles of school-age children and adolescents as a result of the COVID-19 pandemic.

2. An in-depth literature review was made on the consequences of distance learning
introduced during home quarantine and its serious impact on children's eye health.



3. An overview of the publications on the risks to children and adolescents as a result of the
digital visual load was made.

4. A precise analysis of methods for diagnosis and treatment of DES and CVS was made.
Ofascientific and applied nature

1 For the first time in Bulgaria, a study was made of the changes caused by the COVID-19
pandemic and the effects of the implementation of online education on the visual analyzer
and the anterior eye segment of school-aged adolescents.

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

3. A complex analysis of the relationship between the subjective complaints caused by the
digital eye strain from the questionnaire and the objective findings from the research
conducted among students between 13-18 years old was made.

4. A set of recommendations has been developed with the aim of preventing the appearance
or effectively dealing with the consequences of digital eye strain after its appearance in
children and adolescents.

Confrmatoiy

1 Evidence shows a significant increase in the proportion of DES complaints during online
education, both in frequency and severity, and statistically significant associations and
correlations between hours spent in front of digital devices and proportion of DES
complaints.

2. It was established that the most common clinical refraction in the studied patients was
myopic astigmatism and a dependence of the prevalence of myopia on the hours spent per
day on a smartphone was observed and that both before and after cycloplegia the proportion
of participants with mild and especially moderate myopia is much higher for smartphone
users more than 2 hours per day.

3. It was confirmed that the percentage of participants with mild myopia by auto-
refractometric data was greatest before cycloplegia and significantly decreased after
cycloplegia, with a trend towards a higher incidence of myopic astigmatism among females.

The author's conclusion is that digitization is inevitable, but preventions from an early
age are able to limit visual problems and prevent the development of diseases. For this
purpose, he formulated recommendations to children and adolescents and to their parents, to
employers and organizational structures, to health specialists and professionals, and to
society. Dr. Tundzhay Yoztyurk's dissertation is very timely, with a comprehensive literature



review and detailed analysis of subjective complaints and objective findings. The results are
illustrated with many tables and graphs and show that the excessive use of digital devices
creates discomfort and leads to damage to the eye. The dissertation is structured properly
with appropriate topic, purpose and objectives. The conclusions are drawn on the basis of the
presented data.

The volume of the dissertation, the topicality of the problem, as well as the in-depth
analysis gives me the reason to suggest to the Scientific Jury to vote positively for awarding
the educational and scientific degree "DOCTOR" to Tundzhay Ramadan Yoztyurk, MD.



