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levikd Zrowyela: H emayyeApatikr (occupational) fj katd Tt SpaoctnpldtnTteg Tou eAeUBepou
Xpovou (recreational) ékBeon oe Suvartr pouoikn BETEL o€ onpavtiko pioko tnv akor] ebrifwv
kat evnAikwy. H Bapnkoia and ékBeon og povotkn avayvwpiletal ofjpepa we Eexwploth KAWLKNA
ovrotnta. Opiletat wg mpoodeutik anwAela tng akong ot vWnNAEG oUXVOTNTEC OTO TOVLKO
aKOOYPapHO KL CUXVA CUVUTIAPXEL HE GAAEG SLATapayEG TNG aKoiG KoL TG YEVIKAC uyeia Tou
atépou. Adopd cuvoAikd mdvw and 11000 enayyeApatieq pouvoikol otnv EAA&Sa kot 3
ekaropplpla nayKoopiwe. NMapd tnv cuvexn npoonddeia HeEAETNG TwY Stadopwy nMapapeTpwy
NG, HéxpL onpepa Sev éxet avarntuxBel KAMoLo MPoyvwoTiKG HovTEéAo TN,

Itoyoc — Ixediaoudc MeAétng: H ocuykekpilpévn MEAETN elval pia KAWIKE peAETN XPOVIKNG
otyprg (cross-sectional observational clinical study) pe otéxo tnv Siepebvnon ¢ agiag

OUYKEKPIHEVWV QKOOUETPIKWY Sradikaouwv, tng mapodikrg petaBolric tou oudol axorig
(Temporary Threshold Shift f TTS) kat twv smnédwv npeotivng oto aipa W MPOHWY
Blodeiktwv akouotikrg BAABNG and pouotkr.

MeBobdoAoyia: Ztnv peAétn Ba cupneplAndBolv emayyeAUATIEG HOUOLKOL HE Kal Xwpig
npoPArfpata akorg (opddeg peAétng) kat LodplBuol uyLelg pn pouowkol (opdda eAéyxou). Ot
TPELG OUASEG CUHUETEXOVTWY B CUUMANPWOOUY EECELSIKEUHEVA ETUKUPWHEVE EPWTNHATOAOYLA
oXetka pe tnv S Blouv ékBeon toug oe uPnAd enineda fxou kat tnv Bapvtnta TBAVWY
QKOOAOYLKWY TOUG OUITTWHATWY. Q¢ Seikteg ékBaong, Ba urtoAoyilotolv Ta enineda tou TTS, o
XpOvog amokardotaocng tou kai n petaBoAn Twv emmédwv g mpeotivng oto aipa. Ot
ouppetéxovtes Ba unmoPAnBolv oe Tovikr akoopetpia, Tovikh akoopetpia umepuNAwyY
OUXVOTATWY, WTOOKOUOTIKEG  EKMOUMEG, EAEYXO  OKOUOTIKOU  Kat  EAatokoyAtakol
avtavakAaotikol Kkat Of aviyveuon mnpeotivng oto aipa péow ELISA. Ou petprioeg Oa
npayparonoinBolv oe CUYKEKPLUEVES XPOVIKES OTIYHES, TIPLV KOl HETE OO CURMETOXH TOUG OF
Siwpn pouowkn napdaotaon. Kata tny didpkela tng Ba dépouv npocwnikd Sooipetpo Wote va
Kataypadovral o€ Mpaypatiké xpovo ta enineda fxou ota onoia extiBevral (pehérn nediov).

AvdAuon AntoteAsopdrtwy: O Seikteg ékBaong Ba ouykptBolv petadl atduwv e (drag (within-
group) kat Stadopetikwy opddwy (between-groups). AAAnAocucyetioelg mou Ba peAetnBoulv
HEow ToAunapayovTikig naAwvdpounong nepapBavouv tny napodikh petaBoAr tou oudol
NG akofg ava@ Toviki ouxvotnta kot MeTaBolés twv emutédwv mpeotivng oto aipa,
QMOTEAECHATA TWV UNMOAOUTWY AKOOUETPIKWY SOKLHAoWWY Kat enineda npoowruiki¢ ékBeang ot
fxo kata tnv Stapkeila TG pouoiki napdotaocng. Zto povtéAo Ba cuunepapPdvoval Kat o
pakponpoBeopeq HETABANTEG OMWG CUCCWPEUON OKOUOTIKAG PBAAPNG METd amd SiadSoxikég
MOUOLKEG MAPACTACELG KAl HOVIUEG HeTaBoAEC Tou oudol akoric.

Evvololoyikd mAaigto: H avartugn evdg mpoyvwotikoy poviédou tng Bapnkoiag and pouoikn
elvat apeon mpotepatdtnTa yia tnv ouyxpovn akooloyia. H peAétn tng napodikig HeETaBoAng
tou ovdou NG akong (TTS) kat Twv emutédwy npeotivng oto aipa petd and ékBeon oe vPnAd
enineda riyou oe dropa pe SladopeTikd akooloylkd mpodid amotedel onueio kAeldi otnv
avamtugn evog TETOOU HOVTEAOU. H ouyKekplpévn HeEAETn amotedel tnv mpwtn peAétn
ouoxEtlong Tou TTS kat tng mpeotivng pe €kBeon oe Suvatr) pouoikr) otov avBpwmno. Ta
aroteAéopara nou Ba npokUPouv amnd tnv avdAuon dedopévwy, aTtoxevouv otnv andppubn A
enaAriBevon tn¢ undBeong nmMwg¢ to TTS Kai n mpeotivn pmopolv va XPNOLUEUOOUV WG
TPOYVWOTIKOG tapdyovrag KoxAlakng BAaBng mpwv autr yivel cupmrwpatikyg Kat wg Seiktng
aviyveuong ekelvwv Twv atépwy rou elval mo entppenrg os akouotikr BAGBn and pouoikn
Kat kat’ enékracn os Bépufo.
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(.3 General Considerations: Hearing loss is one of the leading causes of living years with disability and a
major problem for society, economy and public health. Exposure to high levels of noise and music is
one of the most common causes of hearing impairment in adults and adolescents. Music-induced
hearing loss (MIHL) is currently identified as a distinct clinical entity. It is defined as a gradually
developing high-frequency (HF) sensorineural hearing loss in response to exposure to loud music. It
concerns more than 11000 musicians in Greece and about 3 millions globally. Apart from musicians
and related professionals, a large amount of the general population is in high risk of losing their
hearing because of exposure to high levels of recreational music, as well. Although NIHL has been a
subject of scientific and social interest for three centuries, with the earliest studies on hearing
damage caused by noise dating back to as early as the 18th century, research on music exposure and
its effect on the auditory system starts much more recently (1960s). Till today no prognostic model
nor early screening tests (audiological or in blood serum) have been developed for MIHL.

Hypothesis: There are varied studies estimating the worth of different audiological tests in the
diagnostic approach of MIHL. Many of them have been assessing the correlation of Temporary
threshold shift (TTS), as identified in pure tone audiometry, Distortion Product Otoacoustic Emissions
(DPOAEs), Middle Ear Muscle Reflex (MEMR) and other parameters of each person’s audiological
profile with exposure to loud music. Moreover, recent scientific evidence in rodents and human
suggest that changes in blood levels of prestin, a protein exclusively found in the cochlea, have been
observed after exposure to hazardous noise or music, implying that prestin could serve as an
additional biomarker of cochlear damage. Nevertheless, no robust conclusions have been reached yet
and further study is warranted.

Aim - Study design: This is a cross sectional observational three-group field study which aims to
explore possible correlations between measures and characteristics of exposure to high levels of
music, prestin blood levels, Temporary Threshold Shift (TTS) and other parameters of participants’
audiological profile. Their worth as prognostic parameters or early biomarkers for MIHL will be
assessed.

Methodology: Study population will include professional musicians with and without hearing
problems (research group) and age- and sex-matched healthy non-musicians (control group). Specific
questionnaires concerning the severity of their hearing symptoms (Musicians Hearing Handicap Index
by A. Vardonikolaki, et al.) and their lifetime exposure to music and noise (The Noise Exposure
Structured Interview by H. Guest et al) will be used. Participants’ hearing will be assessed by means of
pure tone audiometry, high-frequency pure tone audiometry, DPOAEs, MEMR. Prestin levels in
blood will be analyzed with the help of ELISA. All measurements will be realized in specific time
instances before and after their exposure to a 2-hour music performance of their choice. During the
performance, a personal dosimeter will log seamlessly the levels of sound that participants are
being exposed to.

Data analysis: Outcome measures will be compared among participants of the same (within-group
analysis) and of different groups (between-groups). Multivariate regression will assess correlation
among TTS, prestin levels in blood, results of the other audiological tests and the individual levels of
exposure to music. Additionally, long-term hearing effects such as the appearance of PTS or impact
of repeated exposure over consecutive days will be assessed.

Proof of Concept: The development of a prognostic model with early and easy to assess biomarkers
of MIHL is of priority in modern audiology. The study of specific biomarkers in people with different
audiological profiles could be a key point in the development of such a model. This specific study is
the first one estimating the correlation of exposure to loud music with varied audiological
measurements, such as TTS, and with prestin blood levels. It aims in verifying or rejecting the
hypothesis that these parameters could serve under specific conditions as early biomarkers of
asymptomatic cochlear damage and as screening tests for identifying those people that are more
susceptible in developing a permanent hearing disorder.
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