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MR & ERAT ? ¥ LM (normal distribution) ZEWRME ? SUAGRRIESESS T RIS A
ERFHEEMERRT BN > EEBENEABNEE#E 5 R o A HIE
RETRERBABIMES Y EREL RIS TENEASE T MBS o B
St ST B b L BRI M S Y AT AR L T » BIDL AR 2 B S 2 B 1 A
EERTRINE  HRERREESEIRER S HRERRER/D » DIEESEY
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MEIE A (The Pure-Tone Audiometer ) BB {E WA —HE o BE{HHE
Wi g2 E TS M % X (tuning forks) » AELKEREEENIET (pure
tones) o PFEEHEFRAMRE  BEIRESBFEHESS B8, DRSS HHESE
B o

—MREIHEREFAKEE (air conductin) H-E¥ (bone conduction) 75
HIRWE » MELE N ERAZTRTHEERM (portable) » 77 EBIBHZ (pure
tones) SHENEBIEREBASW o RN EE—-BaE 125,250,500,750,1000,1500,
2000,3000,4000,6000K 8000Hz o ETES00-6000H2 2 R &% E (intensities) £
~10dBZ(110dB » Ti#£125,250 5 8000H z iy % B HI#E % o
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o B — B TSR R Reger (1952) AR BeKesy (1947) BB AT M BLSK BL T . © £ B By
s g5 ATEBEE(EEEE (tone) BF - HUBZTBHBE - ARBRAEIIRY - MlLEASE HBE
BB EEEERE AR RS c ALY ABRESWARERZEEEITE > &
o e 45 B AEAS FE AL UALTE (pure tones) » FURRE ST EEMSRIERPFE
EPE ©

7 HeF R 1 B AR S8 @ B AR LB M AO4E R > EL7E100-10, 000H 246 B 7T 5 Byt
B R B o UM AR A B T R IR R M AR T ATV ©

U AT EEN B P ERMEENEE o B HASIEAEHE R HEE
WEFRZ °

iR ISE AR BE TR A BN BRE A (MEEIMENER) R
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BAr o Hz
% B z H = BB Y O OE
e2ErAE | 18| 125,250,500,1K, 2K, 4K, 8K 250,500, 1K, 2K, 4K
17 250,500, 1K, 2K, 4K, 8K 250,500,1K,2K,4K
mrsEH | I3 500, 1K, 2K, 4K
IT#Y 1X, 4K

(EBE IR (R i) 22500 a4H o X 2EHA 1 (K% B8) &
gEA A (RH) o HEENEERERE I T RAR ©

HBAr o Hz

2R IR | KErsEE 1.5k, 3K, 6K
BHEE 1.5, 3K, 6K, 8K

FRAIE | KEAEE 3K, 6K, 8K
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ISOEEHE R UM & ER (H7J1S-1982) FrflE My BT8R MBS hA7%E (Hearing Level) | »
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MEER EOA%E ENEA BEEE BEOAME EhEs

HZ dB dB HZ dB dB
125 0 — 5 125 4+ 5 0
250 0 —10 250 +10 0
500 0 -10 500 410 0
1000 0 -10 1000 +10 0
1500 0 ~10 1500 +10 0
2000 0 ~10 2000 +10 0
3000 0 — 5 3000 + 5 0
4000 0 - 5 4000 + 5 0
6000 0 - 5 6000 + 5 0
8000 0 - 5 8000 + 5 0

RHFRREERZGHHIECKREMTENREERNT | BEZHEER250,500,100
0,2000,4000,800002% o & SEFR ik 2T 2 B 100002 B AAMIER, » B/ NEWFAEA » DI
FOBR—BAr » MU R H B/ N TEME (MFTEE S/ Z 54508 » HI1000H,
Z BRI MER45dB) > $R#:$12000,4000,8000Hz , 8000H 2352 46 B [E1HI 1000Hz o 5 1100
OHz T i {18 BRI 2K AT il 2 ML 22 45 & 5ABP R A (B4 1500 > 250Hz » £1000Hz;:2 85 7 Bl
TEARIN =R 2 B o 7100002546 W12 22438 1 0dBLL_E HUEF I 20008z » 5 1, 200082
R R P ZEEAE - SABLAPYHIFF HI 10000z » 35 H 32 E# 8 10dBLL 1 » HIFFHI4000Hz » 4%
DEIEHE o

BAOBRIERE » BEHEHR 3 S~ I 4 5% ~ I 6 AR » AN
BETE R G RE P FE 4 o

3o (A+B+C) /3

43%: (A+2B+C) /4

60%: (A+2B+2C+D) /6
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- RETH R RUATR Y A8 R B (AT )
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3. — RS R E L KB REAIER BT 5 (PR bR
BEE-HEZER

B~ EREAW

(B)RAWEREAR

1095 FEBgh - A ISKKEEFER » AIRBEIREBBRAT - HBRZEK
FE RO > 1583.5% o LT ERBRMATT o

— BAOREREES (BRR])
INFHEBREAMNEBEIIFRTREILTREET - RERBHALHI8K » KRB
TR ~ BALER105K o 3B AW MR AR RIS S iR < BB ©

TN BORERBRR

USERBEAXREKE (RR2) » SBREEIRECRBEEARACER LR
9,966 AK » | FBI06 AR » KEGTESZ, 000 AKLELT » #4580% o

DN REEFARE(RRS)  SBRCBREFEAERAZER - BRTAR1400
TT o BARE60TE » AR E400ZE 499702 8 » #9:539%

ENBORESRS

H BT 2 M EE /3t (Pure Tone Audiometer) » BRI ES » &
FBERAEGSI-10 ~ GSI-16 ~ Amplaid 455~ Beltone 109~ Beltone 120 ~ DANAC-31 -~
DANAC-35 » HAh40 : Rion AA-67 ~ Madsen-Midimate ~ Flonix-3100 ~ J Morita M-70~
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BONESRE - ERERS » BOB/NMRE  RERBEAETSE (&) » #4
B ESNEESRATHANS IR  EREBUEFSTANXEETE S FEE R
e FTDARIPERESR AR o ET R b BHPEHRD » RERBRFEHEHR o Bk
o mE LNEIRES > BEFSSEY » HEERNESE THIEE o
1 hHE B ANS TR o
2. BG8E
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4 HIER SRR AR SR ERE o
BEIRIERDL (RFL) » RO EHIIE » HT55%K - 1582.4% o FIREIRE &
BE-REBAE-R» ZREER  AEHB—ERE—K » HRBPLE o RET/E2 3
T BRTBDHBHETEHE
EHBL R, o BT P e S S A A B TE T - (AR S M e 5 A
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—REJA (AERERIERE ) K [ECEHEERKRE » WBHERE S HEE o

s BORESE
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FHHYBEBEWTS0R 1. 5K He (B o WIEIE R RS i E S S > BE D IESEE
— % 5% 1Kk— 2K—>4K—8K— 1K—500—250Hz o

ANBOREAND

ARFAEIIREEE > SEHBEIRENBLOA » 27 A 5 BB o

EBREEEIREAT (RE5) » HIABAFRE » DEBIAZRS » 5545
BBei59.3 % > BE2AFL2K > HEIAH 105K » REIAE2K » BESAELR o

RIORENBZZRER(AEC) » WHARBESETL » EEA S » D%
HFRBERERS » 600 > HMBHAMRREIA » FREHBAREIA » TE
ANEEBISM R B AEMSIE T2 » WA LR L8 o

BOREAB BRI (RET) » WHAGRISAA » HMHeE A S it
OABRIBEEIARE L i > Feob 15 A B IBETE S Er st 2 JsTE » 30 A ply Eo Al B2 p £t
Al BB RIS ARG - B - AP - BERE - EEEE - SR
TREEE ~ FEBET - KRB RIS B SS RS o A h R EE
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ZRIMOBRESR  —CEREZHENKE o B A RERNRERHBHERR
A —FEEEIE  BEREAE R  EREEE MR WEE TR - YR RET
2o DUBR IERER R o

NRBOREERE
BEREsE I eEEEE (RRY) » ABOHRMEAMEE » H80FKMEBT.9%
EEBEREEERIOR ) ZEEHEFHEIR
EREERRTHERE (RE10) > KEGEHIE - EEHUREESS
9% > HIE T RN (RE1) » BPEARZERSE » KEHRPFERA—X > 3£
175 » HRB—E/RH—K » $£11K
B REE Y NGRS R R AEWEREAREREEZ = NS
FHEERERTB S HERETHET °
FEFES > BHREZERAZEREER » ABNH30-40BB(A)ZH » MBFFLERER
B30dB(A)BLT (A7) » INERWBA0BAUT (BE) RIS ERIREZERZ
YRR > JEL/3/ R H125-SKHz R EARBREE » M LRERREME » AIWE
43dB(A) o :
B — IR TE R A R R R - I B AR - B SRR - W
TR £56 0 B A SRR TR 0 BB o
EAREEME (RE12) » KFE (87.9%) HREEEE  HEIKEECRE
S EE A ESELER o
EiME R KR (REI13) » KIBE (91.2%) HEFERHEE » ERK
ZEER G o
EmEErEE (RE) » SBEHZZREAR » 50258 E8FRE » K
A1 ZE3EE 2 [ » JL48FAGD2.7% ©

N BOmEsaEER (RRIS)

R EREES AR EORESE S > SEEEITRIT BRI RESERT
y BEEESREBEENKE » SCETORBEMIT > (582 4% o KRB EMWERE
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EWNINRE > HIOR » 542, 9% o HA MBS | REBRCHERES  BEH
it BRI > REFEH CBRSRERERE - BERERD 7 BRIERE « B
MERDREWR) - SRINERE > RENTREIER » 0% 5 — % 50 2 A58
(S ESEIE

(ROF 7 # &2 3R

ROEE—-BEZI7

DEBEAIRAANBSREM > SRAE2IREE - FE KB - HE135Re b
TR o

BRI WRME—BUE MR RRL6 o MEEREEL, 571K » HhgEs
F{H3,0257 > {566.18% > REESHER 1,546 » 1533.82% > (RBESE 2 WIS (EH
P WSSO/ BHE » (EREHIE KRB 12.82% » HI0ORABHE > 1521009 o

SRR OWERME-BE  BERS 80.65 % BES 27.50 % o 45 A% (80
0096 L E) ~ B#E(70-79.99%) ~ C#H(60-69.99%) ~ D# (50-59.99 %) ~E#
(<50.009) FARMBHEE (RELT) » KEHER B R CRIM » 5515185 (37.5% ) % 1
oK (31.25%) o HARDAHO6HK(12.50%) » EH55(10.429%) A#HA4%(8.33%) o

BANRE-HEEEETESHRAT (RR18) » BBHSKTAMIK > BE
SR > CHEZER | ¥ERBIUL2RP » CHIK » DMK | BEEE2TR S » A#H2% > B
125 > CRATHR » D3R » EMSK ; MEHKEBEIRT » AS1% » B#Hl% > CH
45> DAE2EK > EMIR BB IRBEM  BE—RASNBETES SRS C
iH o '

BT R » EANEE - ERROREU RS L HERSNES » FrERES
BERRFE2EMET0 %Ll L% » 3HE225R (45.8% ) » H B oh (S IR b » HI1520
K> MT0%LATEA26HK(54.2%) » B HIE B EIRHEMRT0% B ELTHR » (577
8% o

S L B ¥

—\RBOREREHEE
| S WPeATE A 2 BT ESE  HEMESAREELES - BECREARBEEE
BRI  BEREMBHMZRER » KNS —ERE—X > EHESEEE |
NIE = H R BRI TREZLE o
2. KER G B b B8 AR A ARG A SRR B TR v - 152 250,500, 1K, 2K, 4K, 8K Hz
FAMEHEEE » JEEF S 1K— 248K 1K—>500—250 o
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3 AR > HHEIREARMOA » HP2TASEARPIEE o SHEkKE
TRHREAS  BIABSAFRE » UEBIABERERS » 1559.3% - BEARZE
AR MER RBEEEES  (H4T. N TEEEU—EEAFEERS » £656.2%
o W E ARG > £38.7% MREARGZREIREIIM

4 EAREE S REE  KEH(87.9%) BEARESE o ERSREFWEAIME(93.4%
VEERIE » [EEE42 9% 2 BEEEHNE > HPHR %RPENE—RK
191 2% v hE s A EHER  ERREEC RIS ERMZZRER E
KA (52. 7% )EIEIFZH ©

5.4 B H AT 2 BB RE T - R EERRERS CEMRE  HRBE

HAEREERSRE o

NEBOgEZE

1. BB SR E— RS REERE66. 18U FE2EE

9 M e B S Y B — B R 580 . 65% » B{EES27.50% » KERFAEC0~T09% 2 ©
3 & ERpEE R E R SRRSO HERERRS o frARERRET

HEBEMETI0% LA EBER225A545.8%

GE - RPEEIREBRERECER  FAFE TR !
1A Y AAEOEERIESF  ZHH LM BROREST
2 EHMERCKE | BHIRIE  KIEEE -
3. ZHFE HBRE . EHNKE » BRURARRBRETER ©
A MEECBENE | ER - BEF
SHELL B > ATHEUT A
| FRAREMSEINE (ERE LA ESEEEEERE)  RENEERILD
1,250,500, 1K, 2K, 4K , 6K , 8KHz%% S\ fE#E R » B8250,500, 1K, 2K, 3K, 4K, 6K, BKHzZ& /\
fEsEEs > 1K, 2KHz B %2818 » 3K, 4K, 6KHzE B » MR FIE T B 1KH2 B AR A
% 2K— (3K—>4K)— 4K—6K—8K— 1KHz » 35t IKHz BE R 3 1KH 222 22 7E 4= SABHI A8 7
W500—>250(—125) » 1KHz:Z fEEL27K AR » #5 1KHz (RTHIBE 431 )2 2= 10dB
DA B RI2KHZ » A0 HAEHE o MVEERE125 ~ 250H2 VT & HE o 4k HETE A4 < IR
25 4 [ BV P A BB P SIAR R » i SeESEAR T E G 750, 1.5K, SKHz Al mEAHlE
s — i DURIEARE . H TR E R EREE - HEREMBEREFEENSK, 4,
6KHzFEANLARIER o B RAERE T EEBBEHREF T LA
ZHIE T A EERERNY > URZUFFIREE ZREHE - AREFFT
EEZ P 2 R E R o
2 BEJIM A SR TR E S IE AR HOMEREYE » — AT O R IESRH 4152 > 4103B AT
E (B&K), I1SOZNBS-9A, IECR303, Rion Cu-01, QuestAA-188%% (FEHEIZKIF : B&K,
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Audiological Test Equipment o Rion,Artificial Ear Model Cu0lQuest Audiometer
Calibration Systems) o
HRTEALMEETREC S  BTHRERESES Bl » B EREeE
BERIETI(E
3.ZMEBLEZHR » THBRBHETE » HIEFSKE o
A BIREZAZ ERMERT » BEBHIEC » FEHEHREAESI~60% o BERELF
FE30dB(A)EATF » BAIRBEFEAIIB(A) LT o HIS T8 » MERISOZHE » 681
/3BT H125-8KHz B 4EA H|MER o
W %%@ﬁ%@%&%ﬁﬁ%%%%ﬁ%%ﬁﬁﬁﬁAﬁﬁ[6WM+NWM
X 2+2000Hz X 2+ 4000Hz)/6=30dB o
— IR MR BRI HE e SRR IR B B 4R 46 S ST AR B T (OB (Shift) 2 1890 sk
B - B BT AR RS SR EIT » R RIAS 3:30dBHUS 2 Y o (B R E R R
ABRZ BB TIERAT ? BB A 1548 » HI30BBRERE ? BB ASH:204B » HE25
dB? AN 30dBRIRME B A AR ? Wit » WEASHETEABENRECEY » Bas e
VNI E > BB REIAL o 1T EBRE 4 B e B I P A B T B R SR BT FLL=4F
RORFRIERIZ B A ML 0% M » DR BREEEITEs 8% o

B &

L BB B ERBAHHREER > RS HRREST THA (BI5Re) BEhME
ZHEWGE ) DR AR RE N R E - MRS ET R M T S R
W 2% o

2 RFCIHBBRATH - EE (MR2 - BE%) SRS R B TSR E
RTINS - BRI LISH ~6 0 o

3. MR REE KRR R BRI, W B R R R o

L RERIBREEEEEETRENE GEERERAT) ST28E

S RERNMEHRRESRHE » WHEFHKIE » DURER A R

6 BEMAERBERITEIRE SRR E R THMT o

% F X B

1.Durrant JD, Lovrinic JH(1984):Bases of Hearing Science. (ed 2) Baltimore,
MD, Williams & Wilkins.

2.American Academy of Otolaryngology Committee on Hearing and Eguilibrium
and the American Council of Otolaryngology Com mittee on the Medical
Aspects of Noise:Guide for the evaluation of hearing handicap(1979). JAMA2
91:2055-2059.
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3.Lightfoot C (1965 ) : Contribution to the study of auditory fatigue. J of
Occumen. 7:595.

4 Rosowaski JJ (1991) :The effects of external-and meddle-ear filtering on

anditory threshold and noise-induced hearing loss.] Acoust soc of Am. 90:
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9 BFEAS(F81) | MM HREEBES TENBEAZER » AFEE > 19(1):61-75.
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% 1 EORERMGHEERERT R

BT OR O WkE HmA wWhkB RWAH O BRXK
& b B 10 £ R 2 B &M 3
= 3 &R - AW 2
BB %R 6 B R 2 a %W 4
T 2 [ 2 ¥ &M 3
[ 1 B 3 =0 5}
" F &% 4 B XK 2 & b T 18
¥ 1t B 4 1t # & 4 T 11
B & & 2 ¥ W R - & & 91
% 2 BREIRERGE
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(%38 : mode = 5 dB)

B b w ® =z % {E FEB2EE & &
wmEE RO "R & AN R
No. % No. % No. 9% No % No %

01 12 20.00 3 5.00 15 25.00 45 75.00 60 100.00
02 67 27.92 18 7.50 85 35.42 155 64.58 240 100.00
03 25 10.42 43 17.92 68 28.33 172 71.67 240 100.00
04 15 6.25 43 17.92 58 24.17 182 175.83 240 100.00
05 8 12.70 12 19.05 20 31.75 43 68.25 63 100.00
06 6 7.50 23 28.75 29 36.25 51 63.75 80 100.00
07 24 30.00 5 6.25 29 36.25 51 63.75 80 100.00
08 6 10.00 6 10.00 12 20.00 48 80.00 60 100.00
09 9 11.54 25 32.05 34 43.59 44 56.41 78 100.00
10 3 7492 15 24.59 18 29.51 43 70.49 61 100.00
11 8 10.00 17 21.25 25 31.25 55 68.75 80 100.00
12 15 19.74 6 7.80 21 27.63 55 72.37 76 100.00
13 13 16.25 9 11.25 22 27.50 58 72.50 80 100.00
14 9 11.25 38 47.50 47 58.75 33 41.25 80 100.00
15 11 14.47 14 18.42 25 32.89 51 67.11 76 100.00
16 8 11.43 25 35.71 33 47.14 37 52.86 70 100.00
17 8 11.59 8 11.5 16 23.19 53 76.81 69 100.00
18 9 12.86 9 12.86 18 25.71 52 74.29 70 100.00
19 8 10.00 13 16.25 21 26.25 59 73.75 80 100.00
20 3 375 28 35.00 31 38.75 49 61.25 80 100.00
21 5 9208 131 54.58 136 56.67 104 43.33 240 100.00
22 8 10.00 18 22.50 26 32.50 54 67.50 80 100.00
23 5 6925 11 13.75 16 20.00 64 80.00 80 100.00
24 7 875 19 23.75 26 32.50 54 67.50 80 100.00
25 3 375 19 23.75 22 27.50 58 72.50 80 100.00
26 7 875 11 13.75 18 22.50 62 77.50 80 100.00
27 37 46.25 9 11.25 46 57.50 34 42.50 80 100.00
28 9 286 20 41.43 31 44.29 39 55.71 70 100.00
29 15 18.75 15 18.75 30 37.50 50 62.50 80 100.00
30 44 55.00 14 17.50 58 72.50 22 27.50 80 100.00
31 19 23.75 7 875 26 32.50 54 67.50 . 80 100.00
39 12 5.53 30 13.82 42 19.35 175 80.65 217 100.00
33 22 27.50 7 875 29 36.25 51 63.75 80 100.00
34 1 1,25 24 30.00 25 31.25 55 68.75 80 100.00
35 1 1.39 21 29.17 22 30.56 50 69.44 72 100.00
36 14 17.50 9 11.25 23 28.75 57 71.25 80 100.00
37 6 822 21 28.77 27 36.99 46 63.01 73 100.00
38 1 1.43 13 18.57 14 20.00 56 80.00 70 100.00
39 11 13.75 11 13.75 22 27.50 58 72.50 80 100.00
40 31 42.47 4 5.48 35 47.95 38 52.05 73 100.00
41 24 36.92 8 12.31 32 49.23 33 50.77 65 100.00
42 9 9250 20 25.00 22 27.50 58 72.50 80 100.00
43 9 928 34 48.57 36 51.43 34 48.57 70 100.00
44 13 19.12 17 25.00 30 44.12 38 55.88 68 100.00
45 4 500 14 17.50 18 22.50 62 77.50 80 100.00
46 5 6.25 12 15.00 17 21.25 63 78.75 80 100.00
47 9 12.86 10 14.29 19 27.14 51 72.86 70 100.00
48 9 375 62 25.83 71 29.58 169 70.42 240 100.00

&3 586 12.82 960 21.00 1546 33.82 3025 66.18 4571 100.00
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The pilot study on the prevalence survey of the hear-
ing loss among labors--The standardization of hearing
examination and laboratory

Huang, Chyan-Chyuan; Wu Troneng; Huang Jong Tsun

The main purpose of the pilot study was to investigate the hearing thresh-
old among labors in order to determine their hearing loss. The study investi-
gated the hearing examination laboratory equipments and hearing examination
process in the 109 hospitals which were appointed by the Council of Labor
Affairs to be responsible for the health examination of labors.

The hearing examination equipment questionnaire designed by the researcher
were mailed to 109 hospitals.The standardization testing of hear-ing examina-
tion was done by the same individuals in 48 selected hospitals which had good
equipments.

The main findings included:
1.The survey of hearing examination equipment:

(1) Most hospitals calibrated their examination equipments once a year by in-
strument manufacturers,

(2) Most hospitals adopted air-conducted pure tone hearing exapgination to
test the following six frequencies:250,500,1k,2k,4k,and 8khz.

(3) Most hospitals (59.3%) had one examiner.Only 38.7% of the exam iners
(not including physicians) had participated related training.

(4) Most laboratories (87.9%) were individual examination laboratories.
Only 42.9% of the hospitals periodically examined the noise levels inside
and outside their laboratories.In addition, 91.2% of the laboratories had
air-condition.The area of most laboratories (52.7%) were between 1 and 3
pings(i.e.,1 ping is an area of 6 feet square.

(5) The main quality control measure done by the hospitals was the peri-
odical calibration of hearing examination equipment,
2.The standardization testing of the hearing :

(1).In the aspect of consistence of the hearing examination values, 66.18% of
the hospitals matched the reference values.The highest value of consist ence
was 80.65%,the lowest was 27.5%,and most ranged between 60% and 70%.

(2).The hearing examination values of medical centers and area hospitals had
higher level of consistence. Among all the investigated hospitals, 45.8% of the
hospitals matched 70% and more of reference values.
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