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Abstract

The study is focus on factors related to hearing efficiency of discotheque
workers in Chonburi Province. A retrospective study is designed to collect the data.
Six discotheque buildings and workers in Muang district, Sriracha , and Pattaya are
conducted the sound pressure level measurement, interview and audiometry. There
are 192 workers participated in their study. They are devided into case and
compare group. The workers in the groups consist of 152 and 40 respectively

The results of the study revealed that most of the workers had mild hearing
loss in their right and left ears average at 54.7% and 49.5% . The duration of
frquency at 4000 — 8000 Hz showed that 77% of cases had normal hearing. The
audio;ﬁétry_ measurement of frequency at 250, 500 , 1000 , 2000 , 4000 , 6000 and
8000 Hz , sh(;vilé‘d 1that the capacity of the right ears was better than the left ears.

Most of the workers ~who had -hearing loss showed the greatest diference had

normaf ear~at 2000 — 6000 Hz frequency range. The comparative of the audiometry
result at 50042000 Hz revea]éa the compare group that the normal left ear of the
case group was 5.9% and the normal. right ear of the compare group was 23.0%
However, their was no significant difference of the hearing loss shown at 8000 Hz.
Howeyer , the measurement of the frequency at 250, 500, 1000, 2000 , 4000 , 6000
" and 8000 Hz had shown the significant difference. The correlation of age , sex

duration , and characteristic of noise exposure etc., did not show a significant

difference of hearing . The leq values ranged from 93.0 — 111.4 dB(A) .
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WiAndunmeseyetadismduly vy Wesndnasirlifanimiiatewe Organ of Cort
azWf Basilar Membrane anma unmeanailidnmey  nstgn 3 Tuenausnandls
(Acoustic trauma) yazhigruidandlduifnueruitesmssunn  Fenandunniu
anilrifianiadesdssunouluynasniaan (Tinnitus) (Phoon et al, 1993)

aryRe (Tinnitus) W4 Ehuenslimndfinulfiave fusufidudarideee o
TiimeunisAngiiesiieniseanniia Tinnitus nguARETaTLR 647 AL
wudniduan 151 au (233 wlefidd) fdemmgae  IeefleimsyBeneddne 424
waftdusl  usr S 30 Lﬂﬂﬁ%uﬁamﬁﬁmmm%ﬁ fiflennssunousanisaunumg
Tnsdwviuaznraumun (Phoon et al , 1993) sanpdasiunisdnenisgaidanislddulungs
vhousitfen nazgndnluadll  HesnmedunaigndeiiduaiL@apausl Alaau
94.9 - 106.7 dB(A) 41U 31 AL nudenanaziiemegry e iduudedeiianninse
maunandae (Gunderson et al, 1997) Femngeeiusziinnieuieclsiuegiuses
wanlunsduiadesdving dudunisdnedsaifiudauausFiandiuou 22 au wudaildns
81 wlafifusd Ausseermsradtiayte uiaNMeEuTAIRAR 5-25 W uazd iy 76 wef
MU Auanaannamdanisdidiaidiea 40 - 60 Wil (Yassi et al, 1993)

T
S - ~

e

24 nalnmaldBudas
T e dhunfeniifeananudussieuseeniaarenasdumdly ialEAanis
wAmulasnudLsTIInAgin uazFRAILAN T IR Laz e Ereclana
~gesna MliiRnadude mmﬁLﬁmﬁﬂnﬁmmwmﬁﬂfg?mdw 20 - 20,000 Hz \figeny
o v snenfuiladeegldd widleargunniu auswnsaluntsfufladesge 7 azen
MIFNAAL m'mﬁ'mmLﬁmﬁum:m“lﬁﬁu'lui?mﬂs:éﬁuﬁ'uﬂﬂ?:udw 125 - 8,000 Hz usl

TNAMUDIRUALYARETING 500 - 2,000 Hz (Gasaway, 1994)
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( 22 meEAmALAsETsINENLBINTS ALY
yiszneudae 3 daulug) ) Ae yiuuen dunane uazdilu yiunenazifudouiniu

@eannmeuen  chwdesyauiaientay  Feagrzwdrnyfunenuazduly (Herington and
Morse, 1995)

1. yauuen (Extemal Ear) tszneudasiy deswy uazifiaufiny Huednozdanuisy
@en finlinadesness) paudmandgdemnrmuinidiautay (Tympanic Membrane)
urdlseedeadngydaunan Tnerioldenacinuntalnaieenlsam 25 - 35 fad
wms ussifisirgudananaiezinn 7-9 w. dnsacresluyazidunsegnéawviaiusneiomnd
Iusnanaziiuefeesdatumsiudeud Sviuihfideauenfianresdesing e
ufioy Thadiarina Afafumenuaryiunan Hfnunsla ssfaunas (Raffle etal , 1995)

L S 4
o <t

2. yj#funana (Middle Ear) il ﬁ::ﬁL?iﬂur’w’quﬁmzudwm%uuﬂnxmmg%unmq e
“1mg%unﬂ'mzl.ﬂu‘iwa‘a AnesiAmsaiu Eustachian tube WAY Nasopharynx  ATUUAIRA
ffunszan Mastoid deufayazilidusingudnanalszanns 9 w. fnanidanfyaziunszgn
il 1 3y ﬁﬂna‘:gnﬁi’ﬂu (Malleus) ¥4 (incus) Tnaus (Stapes) dauilangzesnszgninau
azowaguumisinegdld  (Oval  window) uﬂné'\n{":n'm‘l.uu%unawﬁqﬁviaqmmﬁﬂu
(Eustachian tube) ithaiasearnyfunaisldlnesniing uactnsayn swhifuaeiud

e funa T WivinduasudiussenAnieuan (Raffle, et al, 1995)

3. wﬁ"u‘lu (Inner Ear) g%u‘luﬂs:nﬂué’iw Vestibule futiilunmsiauas adtns
sufiuman (Cochlear) auaneg 2 2 sau Fufhuadaariiianuddtyatnann dsznaudos
- radu (Hair Cell) Uszunns 17,000 11ad hiadanzitmhaifuaougdn nelueianzguli
wetfiaasingn Endolymph agjsm 1 A asnalustmmianiiasiudsessdunanui
BN ']ﬁju %m:i"ymmf’iqm?mmdwgm fupnmiinaeUTonmNNaN  uasiTaduLiL
mm?{éi'm?mmdquﬂﬁﬂéjmfafi’m:gﬂﬁww Aadtazdady it Vestibular uazd
Tuiéfa Endolymph %ﬁﬂﬂiﬂléﬂg‘ﬂﬁdﬁﬂ Cochlear ARWIasMarRzddugyadhlds Organ of
Corti waumataznszfurasaunazdaudundanlliin  Taedulenlzamiunaui@n
atslafmunnaieuimsassadauaziumanszfunissalrzamnisigaulufgoutng
#3949 (Brain Stem) Aeuasdou Temporal lobe siall (Hawkin, 1971; Whittle and Robinson ,
1974 ; Bohne, 1976)
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2.3 uansznurandesiinadanalnnslAgiu (Auditory Effect)

ledudasimdnuniuten uyasiwnihisumndsadlludesy @esacia
Wianrduaziauiuioy uasdriaunduasiienillidinszgn 3 fu luydfunana sl
il undussiauasiniRnamsiadeuin uazlunseduaasauinliinanscuadszam
dorhluilszammeldtu. diinnsdudaiu@eioRfunnsgu

@mﬁwmﬁﬂﬂﬁﬁmamadmumﬂuu%u’lu ‘L‘ﬂmzﬁ;ns’l’uﬁ']mm“mﬁwﬁu?mmgm
aaafiuves (Cochlear) ;%\1LﬂHU?LQMﬁ?ULEﬁQﬂQﬂNﬁQGﬁﬂu filulsagoudanisidausin
Uszamyunnses dnazgouidenislduiiauiius 3,000 Hz vseanaazguidafiagud
3000, 4000, 6000 U3a 8000 Hz §& Fusgiranlarenusiazyana usnd1afudnegy
@ensidBuinazifinfinanud 4000 Hz mnﬁzﬁm Faililesnnimaduisn@asiiaaug 4000
Hz axfiauiilimegninanedhenduasdiuidoniu 7 niiinegydanisifiui@e
waNnauANTEY 1 i ﬂmmnﬁ’nmuzwNmﬂﬁmﬂ%m TN e LT O
uwsnagifangm wasfiaenlolunsgodelding

meldureamypinimeannisdudatueianuusaindndeci o W
Tangeyidansl¥iudiu Bemardo Ramazini EinuusWhihilsaaannsinenifoust ae.18 iile
Biumanil  Snsdrmnunsdidei@eiiilszdugandn 85 dBA) halrzmeauiy
auiny wudafitszanmnndn 30 Auauiidudain@eaiaiingtn (National Institute for
Occupatibnal Safety and Health, 1996) [MnnsANETeq National Institute wWuAdaLss 11w
Uz 3.2 % Miulsagryidenirld@uainnisiien (Moss and Parson, 1985) uazdass
anmslszquidamaiinmesdnireunialen n nquiaiinn dszimasiamefuaus e
Wien Tquien 2534 uazannisUsrguesdniseunsialan m npunsd drsmeBuids o
wenenem 2534 sz lFaglmaauannnnsdimadszmasiag  ialan wudh dawau
fhadhlmgrdunslitu. SSumnge 42 fme dudnsmaulngodanisié
halsemalneis AglaAndilaenlramenadueiunsldmenulindnemanse

~N - .

gussnn s idEuisuninihi@asunniacdeas: 3365 dwennsgryiBanisldBunuy
szamfuiludesnniasfanas 52.94 TR P T ST S 13.41 (N1,
| 2526) douilTinenLnasena TR wuddnsnisgyidunasdEuuuuniain@eaun
wiae Feuer 4272  wazmsgeydenislduiinnlszamiudaudeunnies fataz 57.28

(g , 2526) gaunuAnemrzuaanaredsayuuan ulssma lnawudy asgnaadin
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yiunanafesaz 65.8 uarlradrzamiudaudasinwsafasas 34.2 (gunt uszAly , 2529)

magyBensliinie  Widlawwsiilssnnmsdudadasislulsagaamnssutsziom

¥ t
AN ] Wi daunsaifiaainaingy ) fog il @edaainniiliniruanireid i

AUFITAN 7] Nriving @eeatnnisanas saviansduiadaasanthuiludu (Babish et
al, 1989)

aanmgulunitlesiulsagyi@enisidiuanmsinnniy OsHA Wiiuuauns

g T A, 1983 (29 CFR, 1996) rmmuaitinstlasiuuazmiupuiBeeduilatissiu@es

Aa (TWA,) fiundn 90 dB(A) uszmrsazillamnisayindnaslogiu fedssiunBedaiiunda

- 85 dB(A)

nsdudaiuBesdsTussduge 1 lussezinauu ) swnsoiWiialsagodanisls

< A dg o g : N
g Weadureadaudrivinsragadaunialuyiululd (Hawkins, 1971; Berger et al,

v o o a - i
1986) adalsimunisgy@enisldduie . SuamsAnsidnntaduidensesdninassd

o A o o o ) i ) Qs
gvinane iesanedudaiu@esds (Crown et al, 1934) wudnduwdasnagnelueduos

L

sifwesazifianisuadn - wdtainmedudainleis  iniduRasilamaldifiniuin

sandlautiassy Iinn1nzainsendiauniuun (Alexiou et al, 1986) wananviunrdudanu

A - X o e . ¥
Beedni q funreasfistunniemfeddadauegfulfuntlfuluben sefnhang

Tuden wazneguamaitudu (Cruickshanks, et al, 1998)

e

"/ o 2 o
2.4 hduifuasemaiamegouiamslaBusnnideess |

L

- ; A Qs o Qo i o’
- dszrauinedia o Willenmanasdictaiii@esds ananmundausin i 1

v H

REAIRINTMNUGAEMNITN LATRIANT N159719T PN INAAZIRENALFTAINENIWNA

1 1 o A L4 s Ly o = =
A 1ty amnanglusnesl antunviuin unf windu Ingaadn amedla  wazaniu

] v v
ternaunsaaliva whifu  dumsanataldiuannsdudaideasanniasieahs 3w

agjiutladuioumnanalsznisfiaeiis Aa (Medical Research Council , 1986; Ono, 1986; Rice,

1987)

2.4
242
243
244

FAUAINANTBUAEN (Intensity)
sraziaan N sdudaiden (Time Exposure)
A 19199y (Individual Sensitivity)

A (Sex)



-10-

2.4.5 JuresilfiiRau (Age)

246 %;u 7 (Others)

241 SEAUANNAIIRLREN
| rngtyLﬁanw‘lo’i’ﬁuqztﬁumnﬁumu?zré”ummﬁq TagannisAnemugnisduda
Feiiadin 1 0B e Winegrdensldiuiidude 1.6 dB meihendluiiil@oedeld
i1 75 dB fiAanud 250 , 500 Hz uazhitfin 70 dB Anaaudl 1000 , 2000, 4000 Hz &wi1sn
vinnlFleglinunisguidenisiiuiudardudadaswnurinlatann (qun |, 2538) nns
gudanrldfuaciuegfusnidn  Tnefldnefuiadediiauiigeasiitunmennn
ndrAAnn (g1, 2538)

OSHA (O/ccupational Safety and Health Administration) U8z ACGIH (American
Conference of Govemmental Industrial Hygienist) wiilszimAduigawiing 34 OSHA
AmuarsduResiiens WEuitedudalurazion 8 dalug azdaqllifiun 90 dB(A) hiayeym
WiduTadasdaiu 115 dB(A) uay ACGIH fmuarsdudaalifin 85 dB(A) musdU
douaumranundns neznmaussu tne Health and Safety Executive (HSE) T a. 1972 1
fvunAssiLdasssianis (Leg) Tunisinams 8 $alue Fachifiu 00 dB(A) (Osguthorpe
and Klein, 1991) 891a1R79MBeM AN IULITZNBLNTIRINTENINUFNUUALATARNT
fapani Avua WU Remngluanulszneumsiienafuiuasiladalin - Feodl
reinReaiigndldfuAndeiuliiu 80 dB(A)  unswsdwaziigndrwinendluannuiil
soiu@aaiund 140 aB(A) Bild nedudaiu@ends s uaziBasausdurzduge naln
nrldfuenalmuinenelk (Carter et al, 1984; Ono et al, 1986) flmenunsAnmszdy
m’mﬁmmﬁﬂ?ﬁﬁmd\xﬁqLﬁmmnLﬁﬂqmmuﬁ“tﬁmmuﬂ? il suslsminniesiy nans
LﬂuﬂummLﬂumuﬂu‘lwmﬂ?wwnum 1 1 (Uip, 1969) refuATIANIRBENAUSTTRA
uﬂua‘ﬁlmnuu mzmummm 91 daB(A) %mm Leq winrid 92.9 dB(A) (Lebo and Oliphant,
1968) mﬁ)mumﬂmmmmLmugﬁﬂ\iLﬁuqﬂn?mm?mmummw'knnum 7 wugdszain@en
ﬁdzjdﬁq 136 dB(A) (Wood and Lipscomb, 1972 : Rice et al , 1987) ?ﬁl\as‘:é‘fummmm?{mm
austiaAfisarniAasunluLyisasilredudedawiniu 88-93 dB(A) fAszduarn
MIGIgAWINAL 122 dB(A) (Kuras and Findley, 1974) AuREmatanETe s AusIAETe

&

1 Aidhitiesdiunnn saiaBaunasanningfiasneus wudalsziiaanudaunnndn 100
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dB(A) AnAtevisuingAndayanauLLyailL Srediidaeiegeie 100 dB(A) (Medical
Research Council, 1986) néafutn winssia@eanaawn 1 ﬁﬁqnw’luﬁ'lu&uﬁmagj
TTUIN 61-90 dB(A) AnLaREiIL 77 dB(A) (Bradley et al, 1987) TR N
Uszimileda musifleu wadnssdunussedasinsaanviafi 110 — 115 dB(A) (Ulrich
and Pinherio, 1974) #2maA&aITLNITANEIEY Dey %qwud'w:o’i’um'mﬁ’wmLﬁmmum‘?ﬂﬂu
fiszdunrmiagszwing 100 - 110 dB Inafidnadawiniu 110 dB (Dey, 1970) daumusis
UssmIninil uszeefinanih Devdumnusaeadesuuy Leq 2&{3v¥914 79 — 99 dB(A) AN
ATV 89.9 dB(A) soiszALIdnefannidnamasuazausianaaitinadu SRR
swdnmunnidlenaldfusunmeainnsduiadsanasis 1 FenegoyidanisidBuss
na1aandy “discotheque deafness” rildsdamideanashufalfing fan Leq 4 42
e Winiu 97 dB(A) uas Leq 40 dalie wini 87 dB(A) (Bickedike and Gregory, 1980)
wiNedsiEnsnaaluansziudanalnnirldiuly wtensumltiandufifuiten
Dalufalima  souisnisuamausising 1 desziindaduiaviniu 110 dB(A) (Catalano
and Levin, 1985)  aunz=ilafie 128 dB(A) (Katz et al, 1982) aMMsANEITZAIAINAIIE
deanachiRalfimalulrmaenimudszduaudiaziadamniy 105 dBA) (Liebel
ot al , 1996) TflAaage ] aziiuansznusanrg@anTliiuiiiiy - anmsdnen
fnmnsnegdanmsidBugesnudiuan 35,212 au Sefirzdunaiudesing 4 M Ae 85,
92, 94.5, 97, 100, 103.5 uaz 106.5 dB(A) wu'i'lﬁm?gtyLﬁﬂﬂ'}?‘lﬂ”ﬁmﬁu’%mﬂﬂd’uﬁaﬁu

seAnFeadannnau (Rep et al, 1979)

242  szazaan lUMSANHARLLIRES

nefideiudee  vwndudaluteszaznaviasin gy @anslduuuud
At awnsmneidhatngld aneniznsgdanrituinacistudn o Tudwneduda
" @83 2 Fatuausn LLﬂZLéE;LﬁN%uﬂﬂf\:ﬁ;mL?"mﬂﬂ'lu 4 -8 dale uazudann 8 dalusazluifl
msulAeulaanisidudndell  winfinsdudetu@aduszazioanou o sinlaedd
TamagniangidunnvinWiygoy@anisldBuuunninsli fafinansAnensduiai
Femuitiszunomiigs 7 lunguiaiu $1uau 141 au Adudeiu@oamsiun 8 3 wy
PilgnsmesrzuunsldBulaerinanegannn (Carter et al, 1984 ; Rice et al, 1987 ; National

Institute of Health, 1980 ; Nobel , 1991) uaznsldduaaaesnieluwna 10-150 wdanas
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Fufarden 10 <15 I WudemnidensanisldBuaranasuasidund (cooper, 1976) dailua
nsAnenaussnnnsidBudu AuReumlamszazinmnsfuia@u foi anme
AntasasussonwnsidBiueninauridtuay 83 mu Adudatui@esrzazionn 9 T wud
figme 13 wefidud  AfhulsagrydanislfBuwundaama (Temporary Threshold Shift)
(Axelsson and Lindgren , 1977) Qﬁé’uﬁaﬁmﬁmm 95 dB(A) 31l Jurzezioan 30 T wuda
fidmau 12 wWefimus andanom 508 Aw MAFUSUATEaNBRNG (Thiery, 1982) daunas
AmnganinGendiuou 45 au uasdszauiall §aau 113 au AfaueTlelW (HiF) wu
dwnduﬁﬁuﬁmﬁmﬁﬁmunfi'\ q:ﬁm’mLLmnﬁmaei'NﬁfIﬂé'lﬁ’rymmﬁﬁﬁumﬁuﬁﬁ’nﬁaL&'m
Tusraziaaitiasndn (Weat and Evans, 1990) ?:ﬂ:wmﬁﬁ’uﬁaﬁ'uLamﬁ’\amn%u‘luamuﬁ
sz Lmm:v‘iﬂﬁﬁm?gryLﬁﬂma“lﬁﬁmﬁumn’%’ué’wﬁqL‘ﬁum?ﬁnmmm
Salmivalli A TRsuTsUEsutszaznawing - fufedae 0- 51 Azl
nsgryidannslduFanas 33.3 SLUSINNTU 6 — 10 T fnegrydanisli@ubaans 49.1
srezian i 11 - 15 1 axiinegrydanaslétu Jaeas 63.8 szaznaiivne 16-20
sxiimsgryidenmsiitufenas 69.4 uszszaziaamicemminndd 20 1 aslimegoyidanisls
#u Yanas 75.3 mMufAL (Salmivalli, 1967)

”

243 anulaeasy (Individual Susceptibility) -
‘\\“ [ g } A ] o 1 [ ¥
wpfusiazau Alanainrenilimileudu Wy dnwzlasainy munvesy
sarayy Anqueey yiuden dunauazdule Tnsawazydiulni azliaouusnsing
! . w a4 & ey <X o oy '
TeNAHMiiaTesramMas uedaarfuves unauResinidasaasiiues 3winldiinasa
x A . ' ' M
maFuReiuangneii (Mori, 1985; Gerharddt et al, 1987) Taevia 7 ! aawlaveayugerd
v‘a. 74 4 s -\ - ~- - { 4 < Aw ‘J [ &£ o (74
azfusiumasmiifinagiresiunes Faihafuuniudaswmungereu Auinazwudng
— o o K X -
fimegrydan1?litiu azBufianad 3,000 Hz 1uld TneenasziinisgoRanisldtugegad
i - < g 1 ar 1 I ]
@210 3,000 , 4,000 ;6,000 e 8,000 Hz IuagiuAMIuANAluAr e ura:
3 ;“\ ) o :: 3, o 4 i
AU (Ward , 1980) AluszasfFidfuresmnisdudafenin wodwingaBanisldduiranud
v i ‘4 -4 P od ar 4
ginau Tasaniziiaaun 4,000 Hz  waziledudain@enirzazioaniu 7 asinWilinas

- W s o i o o p -
grusdanisldgunaudszAUsIaINI A 2,000, 1,000 WA 500 Hz (Fox, 1975)
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T 244 A
madhitladevitindndyianisldfunanssnuani@ads amnnisAnenalanisls
Sugminesanidtsusumtiiin@eai woihiidiiamasaiiesty  wanndr 10 T
dnruiedalurjazeglunguinAmamnnndnguinands (Rice et al , 1987)  McBride
wazpnWidnensgrdanslduiumsdudadesiaainguinausinaada wudy e
LilauuansnsiuesteiidadAtyneatiin (McBride et al, 1992) usl Hellstrom et al 16
AnnnsgapdenasiBiulunguifeousiinams 10 au waude 11 Al eianaann
wirpasulangin Teduia@ees 91 — 97 dB(A) Tuszazioan 1 Falug wudn WA
msgryifanisidBunnndunanie (Hellstrom et al, 1998) uaz Bradiey &meugiiiniend
nsfalsantsgauiBanisliiu. sowinawatnguaziwavde nudidnsnindudae e

ganduwatatuie Inediqiinisalludme 61 wlefinusd (Bradley et al, 1987)

245 Jevauififinu

] argaciinssemeldsLfunmeandneiumnaneis fATangundudaiudeeied
'iﬂmmflu‘la*ﬂﬂ?:mwi‘nﬂaLﬁmunwéﬂqLﬂawmLﬁmﬁqmnnfhﬂums;ﬁaﬂﬁa 31 Wi uazng
farguniuazgridanisliBuiannige siduflaand 8000 Hz feu (Falk, 1977) Taeiid
uansAnedmsudannsiduiiiiengsivg 4 M wodingueng 50 59 11 Ansdeumsldau
¥auaz 19 uaznguang 60 - 69 Il HdnsnndennnsléButenas 36 (Tawin, 1978) uanann
Hamud egiuanseiuaziipaailunsiifafeunnsiniudos  Saiinimnsaua
nguang 40 — 50 8 Sl lunsiuiadeeidacuimacdlsnssdaeiianny 60 - 8o 1
 (Amst, 1985) svgiimegridensldBuiiaangunniu lavaniFnguaseduazg
fuvesasgninans dnliRanegoudansdBufisziuaanuiige 1 WAZUUNIN TR NN
(Falk, 1977)

246 Buq - )

2.4.6.1 nsleFuanunalssinn
mmqﬂa‘:mm:ﬁ'\'lﬁtﬁmﬂs:mwi‘uﬁqgﬁmunwéﬂa dnifnananuTiANISURTE
siay (Ototoxic drug) Mliaayild vy enguadiivaadias Wiidue eilulnaln

918 awstindedu auandedu  uazueuRdaniidn Wil TeiisaeunirAnenaaes
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meFusnundedu  wernsduladasanisgrydenislitunudt aneluedancguiiv

mm:gnﬁ"nmﬂui\’qmnmﬂﬁs*ummmﬁﬁu 20 91 (Gannon et al , 1979)

2.4.6.2 NIGLAAT

meguipit  Dhuladaeoinidudenudoi vilednunaidenllfzvedi
{Rewa (Crowe et al, 1934; Dengerink et al, 1984) FsanmsAnmnassusanenaaadiflu
Tragr@anisldBuannnisgui’ Aifledsneudu suigeudni Ansnlunguilunjany 48 -
92 11 41u9u 3,753 Aus Tnensmsaaaussan s dfuea@aaiqninaaud 0.5, 1, 2 uas
4 KHz wuinguiiguipindnmnaniiulagy@emsidBunnndnguithiguipid 1.69 wih

(Cruickshanks et al, 1998)

2463 fiszRduTeiu@aewionn  inew 1ty nsddy asihbiRlanaiy
TragrydanisWWBunniu Wu nsdidadesds 7 annsfisihy elnadnsnaussonwnis
PiAureaeili 14 e AldlsRs wudn dRsiluminiiannn s 13 e adadledne
o 1 #e asdmngdwden dnsgydenirldfulesndmdte mstidluazrinliy
Hrmsefudiiteiln SnrgridenisléBunands ileaniifsme At (Keim, 1969) dau
Chung et al Annirldauresananu Ao 29,953 au eiltssdRinnsidduninen uas
hiflnsHeunsnflesudunmeadouyans wamsAnswudn  nstdwinlhiianisgoy@a
nsldublvinfuisesy tesnegryanisldBuasniumuszez itz sfinsieiu
(Chung et al , 1981)

2.4.6.4 msl¥gunsnillesiusunmadauyana

qﬂnﬁﬁﬂé\dﬁ’uﬁ’ummmnLﬁmsiﬁma“léﬁ’ﬁu arsanflurfinfinrewy uasiiqay figay
annaoldluanmafiilideaslugodhiiu 100 - 105 dB(A) fannndriidesdiRasauyun,
uazhnsdlenaWesasiionien q M 1wy SdFeefuiu 115 dBA) (5195 , 2538)
m’é‘ﬂqﬂ‘a{zﬁ’uﬁummﬂmnLﬁmﬁﬁﬂ?:aﬁﬁqu:ﬁfmﬁﬂﬁLﬁuﬁq%u?:udﬂqL‘&'mﬁeﬁug%u'lu il
waeTiaAeii 19U e 309 d18 wanedn it awnenanidesld 15 dB(A) ARawd
1000 Hz unzamdenld 25 dB(A) AAIUA 4000 Hz uazanrsAUReldAE e de

ANTNRENAY (Taylor and Wiliam , 1933)



-15-
2.5 pansevuve e lidinasenalnnslatiu (Extraauditory Effect)
o o o :l/ = -] U t73 t d’d
nedudariudasdarzasionii 7 duasiinain lhifalsaunendausing - Allnsnae
1 o L) o di o o o ¥ o a <

nea 1w Trannudilalings iesaniladudadui@asdaudoazin Wifiannuiaten
) o = oy 4 ~ o 8§ o 3
unmgazudsgefinuerasiunaffinessanin  azinansenuin idnsnisisiuaesialags
z o Ly .3 o o o < o 3/ o < v ::
s Arwiulsiingaan  medudaiufmsenn q Seaviniiifsalaausuisfingaudodu
duihirzdurainaairainaresiuduidenTuydulugudngas (MoriZono and Paparelia,
1978) 1Remativiinaintisunaunnsuauuduwnelen  a¥eanuimn sunaudss@ninmw
i anwersuaiudlsleg ulsadszamussngAnesuideanuld wenatniuded
uav Wiinlsaiaraauas fiennsiadnfinteniasisudy Bsaviala Bsanszimnzamnsdniay

ilusiie (Luthman and Robinson, 1992)

2.6 mauiilszianuainisgydunslagiu (Classification of Hearing Loss)

anrautdszinvasanisgo@andsTagiu wu 3 tsznlug) 4 Aa

1. maunAssunwsas (Conductive Hearing Loss) Lﬁﬂ%umnmmumsdm‘éswﬁm
mmg%uuﬂnzm%u'lugnmmu mmunws'mmmmLﬁﬂﬁ’msiiammﬂuan i yaniau '%14
fAFU nﬁ‘:qnu%unmwuuﬁq Wudu arwsofnwlesanlfdous eudud waznasingin
(Raffle et al, 1995) ma‘qmﬁﬂmﬂm"‘t‘mtmumfﬁﬂLﬁmunwéﬂqﬁ’u fidnsniniiagega Fany
1 il ulnwanunauinendeveuuiy Idamninii@asunniadenar 33.65 (au11,
2526) douiloeulzmennaumninedededlud ddnmnnin@eswnnies Yenaz 32.58
(neuifusi, 2626) uazdmsMnhsLAnseredtrmLNasaATME wudhiidRs

Fauay 42.72 mNAAL (§Lus , 2526)

2. UszamfuWaesunwsas (Sensorineural Hearing Loss) Wunsgaydanislé
= ‘ﬂ' : as 3 ‘ o3 = -31'
fullamnyiulunasifulscamiofadeunwses  Jaumsaonanugs, msdiaige
dsramBiufmunwieasidnda wlan nennfug Judu hiaansaine unaaals
Inamsfunlssnueansindn (Seaton et al, 1994) dasnisdansgoydanisidguann
drzamiviaBesunwsenis fsenunisAnen Adnslnanisasasussonimnislidues
AuIluvogten 471w 83 Au wudﬂﬂumuﬁﬂs:mm‘;Lﬁﬂumqa‘ 56 AU Fatay 67.47 (WK

UA% WAZATLT | 2528)  HNUNANITATIRANTIONNNITIATLYEIANILIRILYNFIR  4TU9
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154 AW WU Avuidnmnndulszamiuiadesunniesdenas 57.8 ity UAZWTT
Wt , 2532)

3. UszamWaidesunndasaniResna (Noise and Noise-inducedsHearing Loss;

NIHL)
1 a : =3 &' o ar -4

drzammeitafeunniesaniBesdaiuiniuanaadaunie uarauaigminans
ievannisdidaiu@eadannn 9 iy @eed@nleugeamnsy @iNNNTULaRd
ARATH IRENINAIAINIATEAEWINE SieeTie PonviaiBentiue (T (Raffie et al, 1995)

‘& 3 1 =y -

T Sataloff WinsndnlsagoyiBamsidiugtin NIHL annisdsznever@nilinest 7

&

 Aa

Zlhe

1. nsgru@enisléu ssulszemiuauf@niuadauszgninans
glaeinfiuszRdudaiui@aeiaunn 4 sreznainm 4
nsgryidanasldEn thdeamsnniuien q udeszazioaum
nsgey@enisléBu dndlanmsnniuafausn ludas 8 <10 TRduTades
negry@enis it ﬁ’nﬁluﬁs:ﬁ’ummﬁ@q *1 (3,000 - 6,000 Hz)

A ar 3 L4 ] g -3
pwdseAunsSusnAageydellunnd 75 wefirud

N~ o o A @ N

mrgruidsnisldBuaisasiidrfila1finRaudraaenannisfuiadasuds
(Seaton et al, 1994; Raffle et al, 1995)

2.7 MINIIR/NTIDMNNMSLAEY (Audiometry Monitoring) |

megruidsnisidtuin siudnlunandudeenfanudrdgyun ludaquiidufm

o v i ot ar o2 o '+ O ) ’ ] d L
susmnhieriitemaldFunisdudaiufesdanuuaaindiosie q Wy Beaarasdng
anlswugRamnes Measiar Sadln soiudaediianiBeunasviradesnusEsng 4 1w
= Aﬂi o <& d‘ o & a o <{
@enmaanniasaiunnndaadn  wseniunnmFEndoyarsuuuyis  nTusneauET
oy o Y -
Beamasluanuisiud - muiagsawssnislusondsenaunisialina Wi (Dey,
1970 ; Wood and Lipscomb , 1972 ;'R_iCe etal, 1987 ; West and Evan , 1990)
- i o ar ‘d ar o’ o

awmspeensgydamslduidrdngsznmanile Ae nsldfunisdudaidasdeann
= 4 o < ' 4 o < o
@eamaaiTalBmauATUsz VAN 7 TEPIENIUNMIANEIAIANTANMIANIIATAENITONN

nsldaulunguifanasifiongsondne 15 -23 W fuueo au Tuilszmauafiod  wud
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m?qtyﬁama‘"lﬁﬁutﬂﬂmﬁ'ﬂafgﬁs‘:ﬁummﬁq 20 dB MiA2NMA 6 KHz (West and Evan ,
1990)  dounsinmuansenurasdfadanusizasesnilugreie dmou 175 ey
20 - 29 T bl i hedelsayuazayn nguiesreR ldfa@aamas 120 A uaznguil
Lildadenas 55 Au wodr ngudiitadsawassaninlaadatinisgo@anisld@uun
ninguithilEfadnamaanney  Seinsgadamsléuluszdl 20 dB ewnnndid
AMNNE 4,000 Hz A7 8.4 wefidusl uazaaud 6,000 Hz dA 18.8 wafidusl Aud i
(Mori , 1985) fhuns@nenisdisaasussaniwnisifBusesilaaumiissinneing o (il az
rusunmeani@eiuansicllfios dudu nsdnsnlunguifanuniuia  Yeaueud
ool anaazlifusummaaniBesivlurziuanuigs Fernaduagiiszil 4,000 uaz
6,000 Hz N’mn'i'lﬁi‘::ﬁu 500, 1,000 W&z 2,000 Hz (Axelsson and Lindgren ; Bohne et al ,
1976 ; 1977 ; 1978 ) dmnwﬁnm‘lunq‘m}’ﬁaLﬁﬂmum‘?‘ﬂmaamﬂﬂnﬂumﬁu wudn
Smnsqeaydansldfuluszdunad 2 , 4 uss 8 KHz (Mcbride et al , 1992) uaznsgRY
@eneliBusesinausieainansnii Fegrydenisliiuilaend 3 - 6 kHz Hdangeds
52.5 wlefinus Tnefiyinedreaguensidtunnndrdeaitasaan yinedhedudaiy
Bendaanmausitianndadaeaan (Royster etal, 1991 ; Vittitow , 1994)  uazannsdnenin
aussonmmsldEulnemsdiden drsassieeinaussanmnsldiy  Tunguietiai
Guimfuichimalima nudaeninanadensgdanlitu agfisiu 4,000 Hz uey
matadesmadluRaliing 1 4ol uazanadfiszil 2,000 U8z 3,000 Hz WAL (Leibel
etal , 1996) ma‘zgfytﬁﬂm?‘lo’i’ﬁuﬁnquﬁmﬁu'luﬁw 3,000 - 6,000 Hz Wusufuusn sienaiiie
frsdudaiudasiailecden ¢ aoinWifansgaamsiaugnaniiiiaand 8,000 Hz
ATNAAL (Sataloff et al , 1984)

nwrgured OSHA Winvalhnedalsniiuinrsduaudaeade  wazdn
sussonwnnTiiu  WegAneuazeunurigndfiduiasu@aad (29 CFR 1910.95,
1996)

-7 - >‘§"’, . amA P Iy A:I
~-msaraasussonmnisiddudumedfiRiwedsoifivacuaunsalunsidgiun
ATINDENY 7] Te@tugns  Tsiianwsuthanndwiunistlasiurounulngodansls
a = ey ) :J o o o o
U munesguees OSHA Fljivunguindndadui@aeds  azfeslifunismsmasussn

N 4 o $ o
mumrlagiunielu 6 HauusAiid iy SeNasanNAITRTasNTIanmNg Idauazinll
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'l%’tﬂwiimgaﬁug'\u Q"i‘iﬁ:gnmm@f)’ﬂmm@ammmwnw‘lﬁﬁuﬁu azfadlidudaiinden
raumsamagusannsidau 14 falin nmmadmiuaosazfesnsadUfiRemids
fudeasiafiundi 85 dB thalszawndl finnsmreadnazdecnFanifaunanimniaasnssn
s dBuiuaffinnn wnusmnuAmulaswintu 10 dB Wennndnfisziunad
2,000, 3,000 W8z 4,000 Hz luyusazdng ﬂfm:ﬁﬂm?mw‘i’ﬁ%mw‘lu 30 Ju ( 26 CFR
1910.95 , 1996) g

iteq Audiometer AMRsamssnn A TIEET Lﬂﬂlﬁﬂﬁﬂ?‘@ﬂ%ﬁ?zﬁﬂﬂmmﬁuﬁ
safis szibme B dmaaeesludas 250 - 16,000 Hz azdasinmanlfuriugnias
maaxﬂémﬁaﬁau‘lﬁas‘imna uamsamadalurzalAswAsig y flunfegszwin 0 -25 dB
MMAaIN Audiometer AdmTaRatsgAiANzeguidanisliiy  uihisaus
fuuntilalddntuniinla (Mori , 1985 ; West and Evans , 1988 ; Liebel et al , 1996)
Ussmsidndryatraildumenmssussonmnisldiude  mswsioadamsades i
gaanmaziuileld  doiesnmnadasasfesdeiudadiuliewmalinisnnsguains
naammrisNrTaa e dBY  eneminnuissdua@ingg - RezRansnaindl
a7 ldBuassnninamieainiaineing 500 , 1,000, 2,000 Hz ideduiuacud
ssmssumniasnsninziuasuimerading - Geaslianumnargiuaes ANSI - 1996

o

N

bt 1)

MSUSEALAMUANSAMUNINGFIU ANSI - 1996

w25 dB Un# (Normal)
26 - 40 dB yiNrzAues (Mild)
- 41-55dB  yElasyALLuNg N (Moderate)
56 - 70 dB o yrlussdulunansdeudaaguus
(Moderately Severe)
71 -90 dB YANIZALIWUIN (Severe)
1 Nnd1 90 dB YANTZALTUUSN (Profound)

(Prince et al , 1997)




ro ]
unn 3

ant

ABALUUMSIRE
3.1 guuuunnsian
mMsAnuARl lunsadaitadmesistindaundi(retrospective study) Wi
Anniladtsing ) AlaoudniusifuniegruBenrléfunea@es WfdfiRenlusany
Usznaunsdsline lwandswinaais
TrauwknsAnesnidy 3 funeu Ae

¥
o’

Fupaudt 1 : vhmedunnllszi® Salszneudes sziBnsinews UrsiRnnsy
the ueslrsiRnsduiades uasnmniladesing ) Aflacadiusiunsgayidantsléau
lesamides T ifjima Fafhungusetnaresanmalznaundaling luandmin
1817 TnamsMuuudinmwal

funadl 2_; msmmadnsziinamimendosiusonalizneunisasiing luas
Fminta  nensWiAtesiednssiindg (sound level meter) unziAtasiAEeIazay
(noise dosimeter)

Funeudt 3 : TmmmmasussanmmsidBulnensietsnmaausanwnasliu
(audiometer) uazmatauylaanisld otoscope huflfiFemiduiungusetneesani
Ussnaumspalima lusndmdaga  uasiuiindeyssdunuunefumsiinmziiesils

WM sazILLTUANNIIAPIRT Ay

3.2 szmnsussngusiacing
3.2.1 dszenng

©

tsrnsdwmiunsAnenideiddinmsfalindaunda (Retrospective  study)  Aag]
UiiRouuanmadseneaumsaslfing Wandmdagay i 2 ngu ud

n) nguAn (cases group) Aefulfifeuluanmsznaunafaliing  uaziling

e J S o o 3 0 Qs ' o~

asmmagusTannTdL  MFFunstiaduangoniaamaansinnanisidtiudy - 3

sreunrlaBuRiAUAUNINNGT 25 dB(A)

1) nguulfeuiiey  (compare group) AefiifiRvuluanulszneunsialdme

- Qe o Qas e o ¥ e Y 1 <i o

uariinannsamagussnnmsldan  Jldfunsitiadesindinnnsaseanisidtiuge fsedu

4 a” 1 U O
nsladuniaoudutiaandTawingu 25 dB(A)
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3.2.2 WNAAIDENS .
Andugnulsznaunishalima  Tuasdwdateyd  innsAnidan
Tnamrqudineting anlsznaunisfaliing Aquau 6 amulsznaunms  Teduwiusinating

TnguAne w152 Au uazd et lunguuFauieniviaty 40 au audndy

3.2.3 I8msiaansiang
L= o ] ] ar - :’: ;J, Qs o oy d‘ ar d; e
mafensvatngmiundnmaiil  Wrsdunisld@uinmadnainiaTesnsaadn
< aacy 4 o e H or 1 1 o
g ddufifeuaulaniscdunisléiu Aflanwdursadaiasndnifewindu 25
t 3 o g 4 as «J o
aB(n) azfeduiunguulauiion warddUfiBaulanilszdunsldiuniianuiureades

wnndt 25 dB(A) Dalddudunguinem

|
3.3 aunsafuaniptasiiafldlunisifudaya
3.3.1 aunsoifldlunensramussnnwmsideiy , measaadacy , asaadnseai
\Rensia uazdnReeasanssezend

3.3.3.1 Wreamaaausson s lé8u (audiometer) Ei¥e SIEMENS $uSD 25 Serial
No. 040062 , 040063 uaz &ia TREMETRICS $u RA 500 Serial No. 972090 alélfumann
Peramsa AMNINTTIULEI ANSI-1969 FruFeeniautian 1y

3.3.3.2 Lﬂ?ﬂ\mmqu (otoscope) Lﬁﬂmm@@ﬁmuﬁﬁLﬁﬂ%(uu?mmu%uuﬂn

3.3.3.3 WraeinssALFuasa (sound level meter) e CASTLE U GA 121 Serial
No. 031180 , 03181 %@Hﬂ?ummtﬁmmNmummg'mﬁﬂuﬁmﬂ%

3.3.34 m?im'i'ml.ﬁﬂmmm:ﬂzmq {noise dosimeter) ﬁﬁﬂ METROSONICS ;}u dB

3100 Serial No. 5866 , 5867 uax 5868 T lfLlFuAduiRseArm IR naui 1

al
3.32 idasfiefdlunaifusiusudays
3.3.2.1 nudunend Jflilemaseungustazifundail
O dayaviald liun 7e ana sewwiineis - anounmnisausa sald  seiume

AN ithadie

1 t
' .

Y o e o = o 2 - o |
O faymneaiunlszdinisianslusinusyaniy  ldun SudEicen wwuni
e Falsmsinasiedu stazinanlunasindeuw nisligunsadllesiudunmadauypng

o - o , < } o
O faysnindudagusanuazdaquiu dud Tsanweduasiduludaqms T
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win miadnian AN vneeniy fulie Bivdenny deuanassniau TranaiAuane
st

O faysnsfuiafaauazns it

O %’aqaLf“{mﬁummﬁ’uﬁmzmuaﬁLi'n

3.3.2.2 uuuAMARNIINAMANT RN uesnuuaginanisamasusInn wnIT IR

3.3.2.3 fayansmmadnrssivifends aiaraudes lwaonulrsneunisisliins

34 mafusiusintays

1. Aunsainguifuieulusaudssneunsfsline Tnanmslfuuudiniend 39
Usznaudon feyadmiyraa Uszinisineu dszdintesdudaden uszuszd@inisndudos
luamnuazilaqiiv

2. gfimewldfunmme uazdasdesy  Tmsnasldgunsollunisdas uazmmay
(otoscope) temmagnIrdnisuIavflauiay Iygasiu vreudaynzy  waniuiinadlu
wuLWeFuNNTRIAY

3. funazimsmseaausmanmnir iy idhdundudfifeuldvnainnisdudad

;/ : 3 y A Qs
@endainuds  hidesnds 14 dalue doudasilmmasursanmandlafiu  Dudeelan
vfnndlndanulsznaunis ddnmumfuiedls Hifasrunauluussainialifiu 41 dBA)

4. RTIRANTIONINNTISEY (audiometry)  Taan1slfiATaamagussonImnT IR
(audiometer) TaedpszdunisifduaasninindamneiniadeniBanifgns i aaud 250

o . X . X

500, 1000 , 2000 , 4000 , 6000 , 8000 16000 Hz FNAWL Viagaay Bnsasaaylaediil

o [ 55 | ] =] ar
ANNEIUNGY uATRATNNTATAati RN _

o o & a s o = o
5. Amiuuinguanusznaunimaaling  uaziuuaqeasaianaziinimma
IngzAU

Benda

6. mradnszAudeasluanlsznaunnsialima  TaanisldieTes sound  level

- Y o R 9 o

meter waznanauninenisld octave band analyzer warifunndaysssluuuumaiunis
ZERLLTITEIN

- = b3 4’ . .
7. amAdadsnaszanscazanlaglEiATed noise dosimeter
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35 msuessidays

(1) AmageuAMugniisaudunal uazAmBannguAney AedufiRnuluaniu
Ussnaunsaalime  Annanismiaasussnnmnig ldauitiacuiannndn 25 dB(A) uay
nfuieuiiey Aeffifvuiiiuanismmesussaninnigldiy fiflrxFunrsutenndd
25 dB(A)

(2) dhdiasyaunaania

(3) ﬁuﬁn‘i”mu“aa\i‘luuduﬁmﬁmuaz‘f‘jLﬂm:ﬁmmﬁﬁﬁwm‘?lmﬂfauﬁqmm“ Tuldsunsu
SPSS/PC (Statistical for The Social Science / Personal Computer ) nsaasizvidaiyania
anmAuiveaniy 2 dou Aa '

(3.1)  Anmdayaiiluuasdeysnismsadnaussanmnslétn sz ALIF e
raetTiinsdng azinausluplanm Arud) Jaaz AamAieds uasdanudeg
wAsgLesiouls

(3.2) Anmamuduiususiasiladaiunrgoy@enisldiiv Tnansld  Chi-Square

Test, Correlation Coefficient , T-Test

—




dninnomyn umingisoyswe
UMY 0.48%09 9 903 2013

-03-
P
UNN 4
HANITANED

L 4
mAdaafiilidunrdnteaussonmeeenis1dau waznegaidenisliiiu dads
Mngadesiunisdudadaiinanssnusianislddurasdilsznanendn lusnnulszney
nsaalimaluenduinged asenaunimrnmcianudiugrzudnidadtsing 4 dunns

] 14
gru\denns s TeinantsAneswsialli

(4.1) dayaviall

| I o o 13 o
A1519% 1 : SnounazFonazaasulfiifieu Sumnnandayaia bl

it 719U
in
R TV | 68.8
VIIN | 60 31.2
a1y (i)
15-19 42 31.2
20-24 ' 80 41.7
20-24 ' 0 20.3
30-34 17 8.9
35" ‘ 14 89
KUNTNANSR 17
Timau 1.0
Tanm 128 66.7
A 58 30.2
wein 4
STALINSANE
Timau 1.0
tsrauAne 259, 0] 79 417
o TN

@7 249259
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=l ° } 74 £ 1A oe o 4 l:/ ]
A19299 1 : SmnuuazFesssrasifiiem Sauunaudeyaiall (de)

9 @ ° [

dayana iyl U SREAY
JaauAnE ) 47.9
dsznatleninsinndn 17 8.9
Weygysisaull 2 1.0

v of | =
sellatoausalAau (un) 2 1.0

Limay Y 73
< 2,999 55 28.6
3,000-5,999 102 53.1
6,000-8,999 17 “8
9,000 2

7.3

4 J < oy z ]
amaenn 1 wudusnnuffiiauiime 192 au dadlugjidhuweane Gag

az 68.8) Inafldnsdoumamadamand 2 : 2.1 dawdlugiilangsoudng 2024 1 Fewas

a7 sownmsuraiulaadlvn) Yeusr 667 UfiRenllssdunasine dszon

o 0 o 1 .,] ]
Aneuasfeednm Yeans 41.1 uackesas 47.9 sy uszdoulunjiinefiafese

inauatjszudn 3,000-5,999 uw (Faeas 53.1)

¥ S
0-8 5 26

9-14 138 719

15+ 49 255

] ) ) = ‘ ya Y o -~ ¥
FINANTIIN 2 WL ﬂﬂuqzuﬂ'\?ﬂ?’]’ﬁﬂu?fﬂﬂqWﬂ'\?‘lﬂﬂu HﬂﬂﬂmqquLﬂﬂUVIq

vuAR I FRsNAIIWILNINNGD 8 FqTie DeFasas 97.4
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d o " o pany, o o,
A919% 3 : SuanuazenazaesdUIReM SuunmusanisnsaaansTan s IdEu L

;) 4 )
TRAMNAFAN °]

- yun@ (liifiu 25 dB(A)) 49(25.5) 75(39.1)
- yiasntias (26-40 dB(A)) 105(54.7) 95(49.5)
- g e (41-55 dB(A) 21(10.9) 14(7.3)
- szl unaAeud e (56-70 dB(A) 8(4.2) 4(2.1)
- aﬁﬁﬂﬂﬂwm (71-90 dB(A)) 7(3.6) 42.1)
- YSTALIIUUN (> ;)0 dB(A) 2(1.0) 0
%N
s000-8000H: B =
- ﬁfaﬂmqss dB(A) 148(77.1) 1159(82.2)
- unnda 35 dB(A) 44(22.9) 33(17.2)

} 3 - AJ
AMNANTNA 3 ATWLIMANIIATIAANTIRNINAT IAER AN 500-2,000 Hz

weayidheduinf¥euss 25.5 uazyaniesas 39.1 GufiiReudeulugiiiacuiang

TszduyRadndes luyiredheuacdrmontisfanns 54.7 uaz 49.5 MUl uaswudms

nsmsaaanssonwnsidBulutasanud 4,000-8,000 Hz gufjifemdauluaiiiylndiva

Frateuazdaunn Feaas 77.1 uas 82.8 ANAGL
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| g < as o
P5197 4 : SmnuussFanszaagifiFnu Suunasnineaydag otoscope

1599AE otoscope

MSAS9IAYAAR otoscope WY

- lalfiszyy 3 1.6
- AmInfivieaasdng 3 0.5
- i InAdnedns 3 1.6
- Badnfdaeaan 4 2.1
- Unfirasdn 179 93.2
MMEMSIAYAIE otoscope WY

- laifisoy 4 1.6
- st 30 15.6
- e 12 6.3
- iflszy 14 7.3
<hiffiesasdne 133 69.3.
MEAT9AYA8 oloscope RLITIYUAMLAN

- laiglsxy 3 1.6
- fhiaaaeding 3

- f¥adine 4 1.6
- fidep9n 3 1.0
- bifiviaading 184 95.8
MSATIIYAE otoscope WU

- laidlsny 4 1.6
- w:aﬁ’mﬂaix’w 3 2.1
- negdindae 3

- nzgineman 4 1.6
- hinzqvissasdng 182 94.8
dasginisnsaansag otoscope

- Bondn@ 3 1.6
- nf 189 98.4
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] 1 v
AMNASWA 4 aznud JURTRWR TN msaysat otoscope Tiyuindna 2 4
E ¥
warhithpinman fe¥esas 93.2 uaz 95.8 AuddAl uazwudl ufyisaasdralinzgqilia

fataz 04.8
¥ .3 - ar
4.3) tlszaAnisving a3

= o o oy o ot o o
e 5 - Snouuariasazvedflfifau Suunaulrzdinnineulagqiiu

FI491
srgzIIRiTuautilaqiiu (i)
Taimau 71 37.0
1-3 79 411
1-3 27 14.1
1-3 15 7.8
LRUNAYN - ‘ S .
gl ' | 7 3.6
Linau 127 66.1
fatndeeniy 9 47
Ld3UAIPAR 3 1.6
UNfuRs/AITNNg 9 3.1
i-3 ] 1.6
fiLlei 7 3.1
ey dnfiutu 16 8.3
DIATAURT 1 5.7
tnfinuiaes : 3 2.1
rurudalusneinanulunsasiu (1) |
1-3 3 0.3
5 7 1.0
“-3 16 9.9
| 5 9 4.7
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d o . L o o oty o o 1]
A5 5 : SnauuarFenasaefufiiieu Sruunamszdfinasinnuiudaqiiu (de)

8 47 24.5
8 62 32.3
1 47 25.0
11 1 0.5
s 3 1.6
uaugrlusRndaulussesioauaimsineu
0 3 2.1
s 55 28.6
s 27 14.1
s 3 16
8 3 0.5
s 4 2.1
8 5 2.6
s 93 48.4
drusudalusindaulunsazii (gu.)

S 3 0.5
s 3 2.6
8 14 73
s 15 78
8 72 37.5
9 20 10.4
1 36 18.8
) 3 -
3 72 6.5
) 15 8.9
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=l > Lo oy o e o o ]
P59 5 ¢ buazFesasueaflfiiFeu Suunmmtszdinisineuulaqiiu (de)

szanmsyiuluilas
masigtnsaitlasiuyluiaaivinnuddng
- hidl 189 98.4
-hid 1.6
msldgiunsaidasiuy
-Lidl 189 97.4
- IAENANE ] 0.5
T e 2.1

AMANSNA 5 Az fufiReusuugiiszaznaninnuauisdaqiuag it
13 T Gewar 41.1) uavdaluniinemeguuunidin fefenas 66.1 uazdoulueydl
sundalemaiendhuiss g 8 daludulliedu Genss 83.9) fduouis
indiauluwsasfudesndt 8 dalisiedis (Feusz 18.2) unsdwwdnlunawivmalnd
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P =0.166
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(1. ' SD =2.99 SD =144 df = 190
p =0.813
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p =0.370
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73818 1(0.7) 0(0) X?=0.26
- o p =0.607
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p =0.036
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2.4 i 2 4 106(70.2) 27(71.1)
3.N13ATIRY AL |
otoscope W91y
ﬁﬁvxw)n
3.1 e 2 4 0(0) 0(0) - X*=1.29
3.2 Hets 3(2.0) 0(0) df=2
3.3 M 2(1.3) 0(0) p = 0.524
3.4 hifhia 2 4 146(96.7) 38(100.0)
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wnaithalni dounguAnmilineasienss 5.9 wisihuLing daufiaaui 4,000-8,000 Hz
nguiBeuifnifeuioma (Fesaz 97.5) Whalnd uaznguinunfesa: 71.7 hulnd 3

wpnAneiuateililndrAtynieada (p = 0.001)
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= ‘ ‘ ‘
A1919% 22 : nBeuifeunanisnsagussanmmsiiBuasadinensndwngudneue:

nguulFau oy
HANTSASIAANSTDNIN Fau(Eanar) ddd s
mslafusaawdnen | ngudnen | ngauSeuiiaw
1. HAMIAPIAENTTONTNANT
Galuganannd  500-
2,000 Hz
1.1 yunf 35(23.0) 40(100.0) X2 = 78.82
1.2 yiuidntiae 95(62.5) df =4
1.3 yhlalunan 14(9.2) ' p < 0.001
1.4 yingeAulunanaAaudn 4(2.6)
UL |
1.5 YADENTUUN 4(2.6)
1.6 YPNTEALIZUUN 0(0)
2 HANTATIRANTIAN NS IR
Slugasaanad 4,000-8,000
Hz
2.1 taendn 35 dB(A) 122(80.3) 37(92.5) X?=333
2.2 110041 35 dB(A) 30(19.7) 3(7.5) of=1
p =0.068

MmN 22 assidlddnsuBeudfisunenimamasussanwnsdureayding
297 ARWA 500 — 2,000 Hz sswdwnguinEnaznguuBouiftn wudnguaRsudeu
vusthaln® daungunemifincenas 23.0 Aifhulnd daufinaiud 2,000-8,000 Hz ngu
WRenfeReuiomn Geaas 92.5) Wulni wsznguAnieaas 80.3 huln@ Sananis

Aragussan T IdEueesie 2 nquliuansnaii
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a ) el v ool v W W
#1590 23 : ﬁ"lﬁlﬁﬂLlﬂ:ﬂ']lllﬂqL]Juu']ﬂ?ﬁquﬁlﬂ\jﬂﬁﬂ'T?7]ﬂﬂﬂuaui‘ﬁ‘ﬂﬂ'}wn'\'ﬂﬁﬂuﬂquﬂlq\i

at

2/ %4 1 <R ' x}
418 — I WNUIN mﬂ\mquﬁﬂmua:ﬂqmﬁﬁUMﬂU

mslatuRaefiszaunnuss (dB(A))
HANNSNARAL winete ¥i191
anssnnnislatiy | naalfaudiey | nquAnen | neaulFenfiey | ngadnm
AIMA 250 Hz X 3257 4483 30.71 40.14
SD 11.91 15.02 8.50 12.23
t -4.45 -5.22
df 158 77.66
P <0.001 <0.001
AT 260 Hz X 27.38 4483 28.88 42.23
SD 5.06 15.02 8.28 12.72
t 13.97 -8.01
df 172.41 93.15
P <0.001 <0.001
AYWR 1000 Hz X 20.25 38.16 - 19.38 32.85
SD 7.07 15.62 5.45 14.44
t -10.60 -9.27
df 142.78 167.97
P <0.001 <0.001
AYWD 1000 Hz X 15.63 31.09 14.87 24.34
sD 4.96 17.70 4.74 13.72
t -9.45 | -7.04
df 189.30 177.33
P <0.001 <0.001
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<l el oA ya O w
A9 23 : ﬂ']lﬂﬂﬂuﬂ:ﬂ']IJJENLnuuqﬁi’ﬂ"uﬂﬂ\iﬂﬂﬂ'lT’VlﬂﬂﬂuﬂNT?ﬂﬂ"lWﬂ'\i‘lﬂﬂuﬂ\nﬂﬂn\i

F1e1 — d19291 BRenguAnIURTnguLFELIREL (sia)

malaguReeNssduanaga (dB(A)
HRMSNARAY yinedhe winsan
aussamwmsiatu | ngaulfaufien | ndafnen | ndanBeudiey | ndadnun
MARABAYINER X 20.94 38.94 20.86 32.81
500,1000,2000 SD | 3.71 14.53 3.90 12.30
t -13.68 -10.19
of 189.95 184.31
P <0.001 <0.001
AT 4000 Hz X 19.75 38.04 19.49 27.63
SD 12.45 14.53 11.63 17.86
t -4.91 -3.45
df 92.22 89.62
p <0.001 0.001
AT 4000 Hz X 22.25 38.94 21.75 29.16
SD 9.40 14.53 12.94 18.83
t -6.71 -2.90
df 117.80 87.86
p <0001 0.005
AT 4000 Hz X 17.95 24.75 15.00 22,05
SD 10.80 17.25 9.27 17.63
t -3.05 -3.44
df 94.17 120.75
p 0.003 <0.001
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¥
ar

a . ; , ’
115190 23 : ﬂ%ﬂgﬂ LATAN vu'mLuummg'mummnammMﬂmmmmwm?%”Eumm’hq

U

4l - 419101 venguAnEuasngunFeuiiey (se)

mslagulRasfiseauanuss (dB(A))

HAMSVARAL yinedne yiean
aussaNNMSiagy | ngsufamdien | nda@nen | ndamaBauifing | nquAnmn
NeRAH 4000 X 19.79 30.72 18.93 26.52
6000,8000 SD 8.09 16.12 8.80 16.99
t -5.97 -3.88
df 127.31 122,66
P <0.001 <0.001

Ej ' 1 4 e A 1]
3INATIH 23 ATHLITT ANARELINANITATIAANTTONMNNTIREW 0 AYADFNS 7
paayinedrg - 40 sesnguAnmusznguulfamiauiiannuunnsiaiuetnaiiinddiy
NISADHA (p < 0.05)




-53-
=l ] o o or o~ .‘s: =y
AR 24 ¢ whsnfieudnafauarAndsauunas§arzALAATAGEN 15 o

ANNTAN 7] 2eaydne soudref fiReumATERLIINAES

ANAE (Hz) | miafaaaspanusaiidulatiu [dB(A)] YadATYN RO
WA EWAEN

250 43.1(16.5) 40.2(12.0) t = 1.26
df = 133.64

p-value = 0.210

200 43.1(16.5) 41.4(11.7) t = (.89
| df = 15343

. p-value = 0.377

1,000 35.2(17.2) 41.4(11.7) t = 1.03
| df = 148.04

p-value = 0.304

1,000 28.8(18.4) 40.2(12.8) t = 1.03
| of = 148.04

p-value = 0.304

1,000 31.9(19.3) 24.0(15.2) t = 3.07
df = 142.66

p-value = 0.003

1,000 35.0(17.8) 40.2(12.9) t = 3.63
df = 147.33

p-value <0.001

8,000 24.8(17.2) 20.0(13.8) t = 1.89

af = 188

p-value = 0.061

@ 1 A
naneiue) fiarurafuAsANDENILIUNIATEIL
o o . o ol d
AINANTNA 24 AzNUGIANRRETBITTALIANATNBNIAEL 01 Arudising 4 289y
1 L - = 1] 1 Qo =l A

dhebhasswinduiBoniwaas nazwandi bilaouunnsinaiu andunmanad 4,000
Hz uaz 6,000 Hz  IBUNATIBUAZIWAUIY  dRonuansraiuetwiifadrdynnaia
(p<0.05)
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4
o’ -~

< . 4 [] A Qs
P99 25 : ulitisuAefuuasAndaauuinsguresssAuANAnE ARy o

‘4 1 2 S o & =
ANMADIAN ) 189191 v ndUfiR AT RILIWARS

AMuD (Hz) | Aiefeaasaussiauldtu [dB(A)] dadrAtyMeana
LWATNE LNARELS
250 38.0(12.0) 38.2(12.6) t = 0N
df = 158

p-value = 0.914

2050 38.9(12.0) 38.2(12.6) t = (.69
df =190
p-value = 0.493

1,000 30.6(12.0) 38.2(12.9) t = (.60
df =190
p-value = 0.493

1,000 22.4(12.4) 22.3(14.3) t = 0.09
df = 199

p-value = 0.493

1,000 20 4(12.4) 20.3(14.3) t = 3.31
of = 189
p-value = 0.001

6,000 30.8(12.9) 22.3(14.3) t = 3.18
df = 142.84
p-value = 0.002

+,000 22.5(17.2) " 18.4(13.8) |t = 2.39
df = 189

p-value = 0.018

wanenve fisrlnadudeanaunigiu

aNANT 25 aznudAeATTesTzALAcLRTGY AL  Acudsing 7 199y
dramnszwinafufiRemae ez iflasuunnsinaiu aniduiinond 4,000
Hz 6,000 Hz U8 8,000 Hz  ARUWATBILAZINAWIIN  Hanuuansniuadwilad Aty
NNFNA (p < 0.05)
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=l o o § ar o
BS99 26 : LAPNHANITATATATSALIRNAsATa TR’ Sauunauanulssnaunas

Aalimannsasdn
Fasmudsznaunisialiing C uamMensIadRssAULAR[dB(A )]
1.4a7udssnaunisislima W7 1 99.5-111.4
' = o ) ‘4
2. aonudsznaun1sAgInInA wivh 2 93.0-95.4
3.0 uUsTnauNTARIHINA Wi 3 . 100.3-110
| 4.qomadsznaunsialfing wih 4 95.5-102.6
5.4nulsznaun1sAaliing i 5 ' 96.1-105.8
6.anmlsznaumsRsline wiii 6 S0 033-999. .

A < . £ o 4 o A - o
et aziulddn seaunBasnnmadaldlasnisldintesindas dasanu
v
- o 1 3 1 o .! s o ]
Usznaunsaalfimavia 6 wiwwuda danszdiu@ennreainlies ludearsudng 93.0-111.4
dB(A)
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d - o’ b 73 § s
AN 27 ¢ UAANHANITAIATALRENENIATaIALT N MR TR T AN TR AUR RN

(Noisedosimeter) Sruunaugamitsznaunishaliinanngadn

Fasonurlsznaumsaaliine %Dose* | TWA [dB(A)] | A1gedn [dB(A)™
1 gomilsznaumsRalfing wii 1

1.1 YAAST 1 Hi 853 Hi

1.2 s 2 Hi 85.1 1326
2 gomasznauniAsiing wi 2

2.1 )ARS7 1 184.8 81.7 Hi

2.2 jARRT 2 1834 81.7 Hi
3 anilsznaunisaaiing wiii 3

3.1 AR 1 Hi a7 131

3.2 ARAT 2 Hi 88.1 138.8
4. somalsznaunmsAslAng i 4

4.1 YARST 1 187.7 83.9 Hi

4.2 anaf 2 Hi 90.2 - Hi

4.3 1R 3 1975 | 842 12956
5.anmtlsznaun gl wish 5

5.1 ARST 1 Hi 87 Hi

5.2 yARST 2 Hi 88.1 132.6
6.a0malszneun 1RSI INA Wish 6

6.1 JAAST 1 Hi 87.5 110

6.2 ynAaT 2 Hi 86.3 110.5
LN/

* Aesg i OSHA AmvualfdnFinandeasaunldfy azdadhifuianss 100

1 A‘I o Q 44 %4
~ AnunasgueaslsyniAnsznssun ing Fevraasaaadtlunisinsnseiy

mazwndeu (18a9) nvualid ssiuBengegadadiiiu 140 dB(A)

Hi wanedy tBunnuiendrauuinndniasss 200

RINAITNA 27 azsiulfdnaniutlsznaunisfalinans 6 i liunndseazau

oA C" ar < 1 A L] g
rasufiRe R iFIRuAwnsg R OSHA Aun Reannndy Faaaz 100 uaslianm

- 1 al ar - 1
dszneunisfaliine 3 wimilssduBaegegaifiundt 140 dB(A)
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<
uni 5
nisadilae @51 uasUalguauus

minsneiilumine i @amnsiatindeunda (retrospective study) 34
ﬁnmlunziuﬁﬂﬁiﬁﬁu’luamuﬂsvnﬂums‘aa‘[ﬁmﬂ Tuaadmintay Souiuansing
fha 3 fumeu Ae nefuneafilssdi nensaaszAlANABNREN URZN1IAAENTT
mwns 1oL nquvwnm:rﬁnmu 2 neudaaiuie nguine Jumnaiefirduntslitu
fAilausanndr 25 dB(A) uazngunBauifiey %@Lﬂuéﬂﬁrﬁxﬁuﬁﬁizﬁun'\?‘lﬂ”ﬁuﬁﬁ
AUAITIRENGY 25 dB(A) ua:fiﬁmummﬂﬁoﬂzh\iﬁ’u‘lo"fmnmsﬁ”mLﬁﬂﬂfﬁﬂmséuﬁqaﬂﬁq
aonlszneumsialina dwau 6 wh dwegluansunaiies suneriten uasd
yien il SeiinguAnediuou 152 au unznguarLAmvtan Rendieu S1uau 40 Ay
uashmPiansieyalasfimmndnaendniud wisunien t- test Anawd feuss

T - $ -1
Anade wavdaisnnunasgiu JmsmsAnmamsoaglddl

5.1 aguuamsfnun

B deyaialy _

mmuwﬂgum'mmum 192 AY dfm‘lmgtﬂumﬁmﬂmﬂa" 68.8 ua*mﬁmyq
Youar 31.2 doulunjfiangroudne 2024 1 ilulanfenas 66.7 HUNR mumu’hacuum?
Anlssiutunfenes 479 uaciieelfrsudn 3,000-5,999 1M UAZUAIAINTIA
msmraaussanmmsidauludanad 500 — 2,000 Hz  wudrdauligimineuasd
arufiolniluszimiadnden Sulhagddennndidvan Sdener 547 uas
49.5 maddu doumsldiuludasnanud 4,000-8,000 Hz dauluajasziiyundluydredae
Fousy 77.1 uszydeaanfeuas 82.8 Auanay 'mndu@ﬂﬁiﬁmuﬁ’qnmqq:‘lmi"ummmq
yhaeATemmayY otoscope wudﬁmﬂmu'lnmﬁuﬂnﬁﬁa 2 419 fefaas 932 usvann
mrfumeaidssiflunimnouwnndr fufdfeussnnemeg uueunigiaaudaunn
%auaz 66.1 uasilrrazaaouauileqiuneutndis  eegluges 1-3 T defenas
1.1 usvirendluusiasfiannnd 8 doluedu Tull ffensz 839 uananilfowudn
TusiineisangUnsafleaty  Jeuas 9840 uszldineldqnsnlfingrannnieu
Youar 97.4  douludmalszaRninSuloetuedmiu wudrdaulunjiaailuninfesas
96.4 avmutennz 229 yimuan videRiminAneytenaz 146 viaeniufesas 13.5

[] v
walmiadniaufesas 5.7 awawiy ungudUfiFewidiaouialnfinoapin - wodd
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[] al g 173 al ar b4 %4 |
dnsunjazinaiiaomayanienas 74.5 Nidaedaluyfanas 41.1 UonyFeuas 34.4 Hua9
-1 13 ey Q‘
waaluaeananyfensy 9.4 uananinudnasdsssugifmendseruayfenas 18.2
nasfimRudowlugiiuliiaundnluasauaiyfousiiuiin uasyabifausinuia
ar as L = o’
5.1.2 aquuamsnsaadnszAuReniaiATasinden
o j p 2 -4 ar o - b d‘
HanAraadadeadaaaTamsaadanden AuunauanulssnaunsAsiinan
o : [} ] [] ' = ] a: A o = 4 1 ] '
A9IRTATIA 6 UV wuid unkedl 1 flawisd 6 HszduBeniafuayudaerzud 93.0 -111.4 0B
o o = e . o . o
(A) Tnsiuiai 1 Jezdudendi 95.4 — 99.3 dB(A) WA 2, 3, 4, 5 UAz 6 Aziissauideesa
agluia 99.3-95.4 dB(A) ,100.3-110 dB(A) , 95.5-102 dB(A) , 96.1-105.8 dB(A) UAZ
93.3-99.9 dB(A) ANNAAL

5.1.3 anuduRudssudneiladasing g fumsgyidamslagu

amnmsmmadnsursanmniridBufianud 250, 500,1000,2000,4000,6000
usz 8000 Hz reviayihtuazyzadioudn o Aswmdring q sussanwnsidBuseagann
azindthe dwsumsgoyAanasidTuszagludasnand 2000-6000 Hz uaitan e
WevsedLmnuddGuidimnanuifodedeuacyden  asmdnguinenasd

o o oo ) < ] '
srfupmAmGulFaulumnaudgaind lunguafenien

5.1.4 ulsuflsutladtsing ¢ ssudnquAnsuasnguulSeuien
v Ao -4 -~ 4 3 o <
andayadmalsc@nmiteululagit  Faudisreznanlumsminauaut
ar o a‘; ° ] [ 3 . L4 o o
tlaqifu  uasdmaudalansirenluisazdy sauianisldgunsailiasdiuyhunamineu
Unf sendenguaneuaznguiFaufeuidhifinouuanstaiu dowleyadusedfinag
wenduthelusinuastiaqisdonlsasing Wi win Iniadnian Ay daeeniis Y
o pu| <4 s [} J <3 : =
wian  uezqUiRmpiyvitednt:  rrudnnguAneuasngufanneunidthilaauunn
RN - at O & ' . o
efutuieaii uasdianFauieulssifinisusamainisidudoesing o du Didedsluy
X - - v Lo
yoa any Ndaudsziauiuennisniy Heansresnadluaeananny usiu iangu
AnsuarnguuBeundey biflaomusnsnei diudsafumsuBeuiauiadanisiud
iden waznsdBuianguAneuasnguuFaunieunudn bifinewusnsitaii wananiluda
snmsAnFaufsuntmmadeninanisld  otoscope  nguAnEMAznguiLTeL
o g el e o= W !
Weuibiflauuansafidndas
] ° .4 1
diavnisfouifaunanimsiagussanmnisiduseydingienanud  500-

¥
2000 Hz ssudvnquAnuaznguFeifeu wud nguuBsudauiunadulng dau
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neuAnmlfetenas 5.9 wimiuimiun® usznguAnsiesas 71.7 wuuln@ Jeusnsing
atailifadAtyn1aadia (p = 0.001)
dounansBeuieunanisamasussan s idfiutesaanfiaanadl - 500-2000
Hz szudwnguAnsuasnguiReuRay wudnguuBaudauiomathalnd - daunga
Anenfliedienas 23.0 Mifhlnd Foisseanguuansneustiilodrdgmieada doudl
AT 4000-8000 Hz nguuReniieufanas 92.5 Whalnd uaznguinuntenas 80.3 lu
Unf $manisamasussanmnirlduiesengubivansems wenfaunisumanismsa
aursanmmsldBu o arwising y i 250, 500,1000,2000,4000,6000 U&= 8000 Hz 184
Freuazynan mﬂqn@:uﬁnmLm:nziuuﬁ"ﬂnt’v’lﬂuﬁmmme&iﬂqﬁ'uﬂsmﬁﬁﬂﬁ'\é’rummﬁﬁ
p< 0.05 douAnaREIzALATMATGUIREY o AR 1 1euyiidrerecdlfrimen
roviamazausswande biflasmuansnaieniduiireisd 4,000 WaT 6,000 Hz 189
mﬂ*n'\ﬂuauwmmf\iﬁﬁmwumnsi'\\xﬁuﬂthﬁﬁ’ﬂﬁ'lﬁ'fummﬁﬁ (p < 0.05) daudaf
ANUATGUIABY 0 paufising o emydiremanssdinamamauazads iflaauuan
Anarfueniduiinanad 4,000, 6,000 uaz 8,000 Hz m«wmqﬂua:mwimﬁﬁﬁnfnuumnoi'm

fusehsiifuddtyneadd (p < 0.05)

5.2 MFANTNINRNISANE
APTELAEAREE i Bramasannanmudszneunisietine  Wusamn
fAnyIsenIrgountsidau Fofudnihufunsesegunimetineds negrydonisléiu
aniAeaR (noise induced hearing loss) a1dhuatiadanmavientastuagiu szaude
M smznaidudadeciets razuslunsien fuonkaeyiuuwsridades
aruizeaden  uaznaannemnadraussnn s dEuteanguiLfRawnelusn
Urzneumsdstimelusaduineaii wudddnmnsgydansldiudeudnmn
tifhiladeddyiduodegunm  FafufiRondadvgjasduwamennadimea
il uazaInnIAnERLdIARAEiANIE i ANME 250 ,500,1000,2000 Hz fvﬁﬁﬂﬂ
Ltazquﬁlﬂﬁﬂqquumﬂﬁiwﬁuﬂnﬁuﬁmmﬁ 4000,6000 WA 8000 Hz ATHAMMUANANAL
ataTTnAynaEdA iuBBaALnANENT89 Mc, Bride uazAnzidnmnsgrydanis
TRulunganinaus? wudd 2 wahifiaauuansinaiu (Mc Bride et al ,1992) ngugusznay

o J - 4 vl A L o~ i
adwiina1asfawinemdudaiifaanadizsiuaaudagarzuning 93.0-111.4 dB(A)
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t‘ ¥ o é 1 o 1'% ] - o ]
FaanANesTUNANITANEI929 Dey TWLINrziuAINMTeienaunsilay  HArnsisa)
7211413 100-110 dB(A)  (Dey,1970) daunusirilszinnduinil uazeefinan¥ dscdunony

o7 1

ANULIL Leq Bgjs=ud N 79-99 dB(A) (Bickedike and Gregory,1980) sYALRENAIAINANIG
ALNATTIUTINTINTIUNULAZ AT EANTRIAN FansduiaiuiBeamaciisy 1 il Az
v‘h‘lﬁgcyn,aﬂms‘lﬁﬁuﬁﬁﬂndw “discotheque deafness” 16 sjﬂﬁﬁﬁmudqu‘lmﬂq:ﬁmﬁqﬁ
e uandtedan dnliieuegiui Aaanrvaziname ez faiuasdes
fAuiaiudseiarsinnsing 7 innndn 8 alried deduiadedeidiazazionu
azi WA Funansznusegun iy | wigfiRedandnadanlunjastangnasineu
Aeudhaduageuing 1-3 1 RearaasinWinansdn binuaauuansitefuatedaa &
dunamsAnensdudadenusisiinnsAnsunguiaiu 141au wuthuasn 8 T wudy
fisnsnrgoy@enrldTugenn (Cater et al,1984 ; Rice et al, 1987 ; Nobel,1991) duiile
Fufaiuidesa 10-15 ’ﬂ'hJLtﬁqnﬂfim”ﬁuqzéuamaauazéuﬂqﬁ (Copper,1976) UAZEZAL
ALMAS T AR 1 ﬁtﬁuﬁﬁﬂuﬁqﬁﬁqﬁmﬁamsgmLﬁﬂms‘lﬁﬁu FepawiBiniisedu
ﬁﬂuﬁwgmmﬂlwﬂqamwﬁ 2000-6000 Hz %ﬁﬂﬂdqu‘m:ﬂﬁ’ﬂwudﬂﬂm:ﬁﬂmmmmm
Rensitulaediuiiaond 3000 Hz Full Tmmqq:_tﬂﬂuqurutﬁﬂ_n'w‘lﬂ"_ﬁuqqqmﬁ
3000, 4000, 6000 w3a 8000 Hz Al¥ Fetuegnmumnsnsludmanilosauusas
AU (Ward,1980)  dwilitesenguesdijifiruaraadfudunmaainifediuansnaii
renudditeguinasilenagudenisidfunnndiauenglentie 31 vir (Falk,1977)
wingugUitRulusnulsznaunisiaiimadis nadoulunjasilergeds 2024 1 fs
faess 66.7  uwazanHansANmudInguAnsussnguBaiauhiliacuunnseii
(p = 0.166) hwnimsdudaiuszAudannriglnmflastuyeraithuainfiareuyuesi
gy uacigayaunsnlflusnniidaseg ludaskifiu 100-105 dB(A) funndniaz
Fadldflasarpuny (a71q8,2538) wadfiRendnadaluniiidisngunsaiiiasiuyf
founz 984 uahiinetgunsnilesdisy Yeuss 97.4 Fwmsanmulsznaunasuiauied
gunsnilesiuyiusdIfiiR hifleuaodld ynlianna@asianmsduinfndenniein
Uszneufusoulszneumssing 7 lldesldWadafnislunmmsaussantnnsifiu
wihlaar 'aei'N‘ls‘ﬁmm'muan'\smmqammn'\wnﬂﬂ&ﬁuﬁ 25dB(A) f4 AIWE 250, 500,
1000, 2000, 4000 ,6000 UAT 8000 Hz 1h4 WUdN 4 AATMRGINEasusInn WA IdRY
gesnAndydne urznisgrdanisidBuazeslutasaand 2000-6000 Hz Tenenades

LA 4 4 ]
fiumansAneges West and Evan isnmanmasussonmwnisdeulungudfanasvie
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sulszinndng q Aieny 1523 3 wudnsgrudenislfiuasagiissiuaud 6 Kz
(West and Evan,1990)

mezasduasilhfuiiReulusonalsenaunsialimaidudaiudeaunsg
uazBeeausia o dawlugiitamafiazldfudunneg uszifianisgoansidudeung
g e iunsdudadedfgaivi ua:m:“ﬁqﬂnmiﬂmﬁuﬁummﬂmuuﬂﬂa&u
flanuesnnn Fufanedtesanusznaunisiingnaaasiulanedeiilanmas
angndnsldaulunguiUitivn mmsdwnndudai@esiannasinfiianirgoy e
mslifuuunnasld  wensmifuudanedrnasmsagussaninnasBBuszdaiidtugn
Saitinnsfuiatudasuasiud@asdaiundy 85 dB(A) RanunsaRazannisfuai@es
Tnamsdansiinadsanss mawlasuulasnasiwsdanis IEUNNTUYUAEUNTTRNY
Tumdaesing samanszaziaanlumsion uaspessangunmaiileatiy azinldanns
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