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Application of auditory steady-state response threshold in diagnosis of occupational noise-induced hearing loss

Wang Jian", Yang Aichu, Xiao Minghui, Liang Xiaoyang, Huang Weixin, Guo Jijun
( *# . School of Public Health, Shanxi Medical University, Taiyuan 030001, China)

Abstract: Objective To study the correlations between thresholds of auditory steady-state responses ( ASSR) and pure
tone audiometry ( PTA) in patients with occupational noise-induced hearing loss, thereby provide a scientific basis for
improving the accuracy of the diagnosis of occupational noise-induced deafness and the identification of pseudo deaf. Methods
One hundred and seventeen patients diagnosed as occupational noise-induced hearing loss were selected and two examinations of
ASSR and PTA were carried out, respectively, then, the thresholds at different frequencies were obtained. The PTA and ASSR
thresholds for each frequency were obtained. Results The results showed that the median values of the differences between PTA
and ASSR thresholds were 6 dB HL., 1 dB HL., -2 dB HL and 4 dB HL at 0.5 kHz, 1 kHz, 2 kHz and 4 kHz, respectively,
the differences were obviously statistically significant ( P<0.01). The correlation coefficient of the thresholds from two tests at
0.5, 1, 2 and 4 kHz were 0.46, 0.75, 0. 82 and 0. 83, respectively, which showed good linear correlation relationship ( P<
0.05). Conclusion The results suggested that the ASSR thresholds were well-correlated with that of PTA, ASSR could be
used as one of the objective methods for hearing evaluation.

Key words: auditory steady-state response ( ASSR); pure tone audiometry ( PTA ); occupational noise-induced

hearing loss

W R ARSI AR AR, HE W N B
2005—2014 4FAY 10 4F[], [ Py D PR I 7 28 932 W
BIECF 249 DL B AF 24.96% 1 LE 1 3 32 BLAT Y
(B MRS 28T (GBZ 49—2014) #lsE, Wi h
VEE LAl & W B G 25 R R A AR, al o Dy
(pure tone audiometry, PTA) Zj A3z ) E MR N
Jrsgi, PEORAE R IR RE, i, TIAK
SRRy, b WA LT AL 55 23 ) S I ) 2
TELAT, BET 2 W B W M i T R (auditory
brainstem response, ABR) 9K 1] DL % b Sz ik A7 F6x

Wi B
E&mHE:

2017-02-09; fEEIRHEL. 2017-09-04
[ Z B I E  (2014BA112B00)

EZE®@N: TH (1990—), ¥, BELosd, FEAFBRE
I PREFF 5T

BEEE.
@ 126. com,

), EAREIN, WS, E-mail; 13682237960

BRI IIIEOC, AP e 2 A58 S T IS v 6 A2 T
W RS ER , W ek AN (auditory steady-state re-
sponse, ASSR) A& VRAM 73X 5 AU BRIG, BEE %
Wb 25 H A2 A6 1 A SR B T B B, LAk, ASSR
FA I ) | A S o B v AR, R
SNZHFEIN N, ASSR BI{HS PTA BI{HA —E A H
MR ARSI A Y B ST A S 1, B UE PTA
5 ASSR Y B{EARGME:, e AL ASSR S 1 5 40
TUTERCER, At 2 WOl R 2 4R A0
ISRV NIDBLIVEN ST
1 XM&E5H%
1.1 X%

2015 4F 3 J1 22015 4F 12 H ORI T2tz fitk
e A4 S DL D M MR 7 2 A A 117 ) (234 HHL)
R 21~59 %, F1139.8 & A BE R TR



- 416 - RE T ESZE 2017 4E 12 A% 30 %55 6 i

Chinese J Ind Med Dec 2017, Vol. 30 No. 6

KF34FE, AEPrifE,
MERGRES; (2) MHIE
(3) LHEMHZYT,

1.2 A&

GPRIT F1 A kR E AL (PEZZ RN Astera)
SMART EP Wriiifs & FL AV (Intellegent Hearing 73 H]),
E-A-RLINK 3B AU AXH-ZE (3M A n]), FRigEE
JEHLM i ( Lead-LOK A ®]), Fr e HL B¢ i B &
[ARGAITREE
1.3 HiE
1.3.1 PTA  FIHZERMERNFF LRI Astera i R
Wriit, #eBR (O 2E gl ST I E T ) AR
FHY (GB/T 7583—1987) Fl{ 72 MW )7y 4S5
A ST R EEAM L)Y (GB/T 16403—1996) A
RER, hEAEER T HLRFEE T A AR
WEFRE T % R Hughson-Westlake 35 (B FFH%, [
10 7+ 5 3%) Wik, BT,

1.3.2 ASSR ¥ SMART EP Wyt A& Ha {57 {3 4t
R T5~110 Hz, PR (FFREN) 505010 0.5
kHz, 1 kHz, 2 kHz, 4 kHz, {3 ASSR i 5% o Az
BTAHIE R SELR, WML NS, B
RS M, 3 D A Y 1 B 30 ~300 Hz, 6 dB/
FERE, B BS 1 25 K 105 4%, Fh ik 5 1% ik &y 31
v, HEIHBH R <3 kQ, A UIC 3 1 024 4~ i JE
W, 8 AMIRILTE 8 192 MFEA, 43 16 NS,
ARG 512 A, BRI ]y 754 ms, BT
FAHEETE] 12. 064 s, F 5 THAEPLE 16 ~ 64 WA 45
ROPETEE NG BOFHIE, R F R KRS
TR A A TG ASSR RGN, LIRS 2 76 bR
Briba e = N AT, R E IR R RNE, AT e ]
95% 1) L BERFER TAARLA A, o, AR5 D K 52 482 e
JRFTT, RBR AT Jr ol W TR A, RCE
E-A-RLINK 3B #lfi A H-ZE4 75, MM 0.5
kHz. 1 kHz, 2 kHz, 4 kHz, iCsSCE-AHN H{EH, H
ENIHE R GBZ 49—2014 W4T,

1.4 Br2Eam

Bl R SPSS 22. 0 K AFHATGE T, Ak
MR Spearman FRAH K, AT A IES M T &
GBI AL DU AR IR R IR A 2 5 bR
M2 bk FHAES 8L Kruskal-Wallis H 4856 #6556
JKAE a= 0.05 (XU)

2 #R
2.1 —iEM
AR FE AR 117 B P e s 4 R 35 v 5

(1) T ME, FFW ., i,
SRS A T S5

101 ) (202 H) . & 16 il (32 H), BWihEE, # .
WO PR M 7 2 R A0 A 90 4] (180 H-) | 21
Bl (42 H-) 6B (12 H), 2l i 2% B 4 s A
4 kHz Wy SINAUE Y 734 W2 1,
1 PTAESEAN 4 kHz VT BEATBUERY M dB HL
L3 ei3
HEr Py Ps, P,s  HEL Py Py, P

RE AH 76 29 33 39 14 31 34 37

G
ez

fHifna

HE 76 29 31.5 35 14 27 32 34

R AH 20 4 47 52 1 41*
HH 20 42 45 52 1 41"
wE AH 5 58 69 81 1 59 *
HFE 5 6l 64 78 1 60"

W x4 PTA SES ST BN AE
2.2 BEM 2T

234 HHAY PTA 55 ASSR Ml = 22 5 0 2540 i
160.5 kHz, 1 kHz, 2 kHz, 4 kHz B F 6 Bk vk
6 dB HL.1 dB HL., -2 dB HL., 4 dB HL, L\ EFifp
Wr(HZ 227, ., mEEATIE, 2REsT
S (P>0.05), W2,
g2 R HHEYI PTA 5 ASSR R{EZ M A dB HL

LRI

Vi1 HAL

0.5kHz 1 kHz 2 kHz 4 kHz
B 180 3.5 1 -2 4
i 42 6 1 1 4
il 12 -4 1 5.5 11.5
&t 234 6 1 -2 4
X2 {a 2.98 2.66 0. 40 0.19
Pl 0.23 0.27 0. 82 0.90

2.3  BEAFHEE T

234 HH Y ASSR B 5 PTA BI{E7E 0.5 kHz,
1 kHz, 2 kHz, 4 kHz BU#H & RECN 0.46, 0.75,
0.82, 0.83, BERMISCE R 4F, FLKEE MR A,
ARG R, 2R ASHEE L (P<0.05),
TR PR T SRR B BN, M R ER
B, ERWASIFEL (P<0.05), I

*3,
3 PTA FfH 5 ASSR BIEARGHELILE (1)
Vi HE 0. 5kHz 1 kHz 2 kHz 4 kHz
BE 180 0.35 0.70 0.77 0. 82
i 42 0. 69 0.78 0. 80 0. 87
GiN) 3 12 0.75 0.85 0.93 0.71
it 234 0.46 0.75 0.82 0. 83




RETESZE 2017 4F 12 A58 30 %55 6 1

Chinese J Ind Med Dec 2017, Vol. 30 No. 6 - 417 -

2.4 BERIESH
Wz 4 o, 760 ASSR Fiill PTA f4 [a] )9 )5 F2
i 0.5kHz, 1kHz | 2 kHz, 4 kHz AYBRE REUKIK
J90.41, 0.66, 0.71, 0.69, A4 % Wi K Hy#a
ZRAGITFE L (P<0.01),
R4 ASSR BTN PTA BIEAY 81T 434

R EIRREC) SREREIR R (D) W RERE(R?) P

0.5 kHz 0.77 0. 64 3.24 0.41 <0.01

1 kHz 0.85 0.81 6.51 0. 66 <0.01

2 kHz 0.91 0. 84 4.70 0.71 <0.01

4 kHz 0.85 0.83 6.16 0.69 <0.01
3 itig

Fi 8 GBZ 49—2014 e, ROl P R 75 252 112 W
Gy B LAAEE MW S5 A AR , 38 5 B B A R
Wi 4 kHz Wy B IAUE T2 W29, BI#5 ) 0.5 kHz
1 kHz | 2 kHz, 4 kHz 3t 4 R | HAj ASSR #% &
AT R RN Eak 4 AR | SO ABESE 0 #r E ok
4 ML FETE ASSR 5 PTA Z LR,

ASSR 2 F L0 3 i a0 s B i A S i 7
FR e s E R TE 1~ 200 Hz A9 35 8l 4l 355 &
ARSI HL S, N AL 5 RIS S5 AR A A R
TEMIRR , WA FIR I AR 2k, DA IR A
AR50 1) XoF B AR A TR ], PR R RS A i
LSRN QN TINE N e o S oy £ [ (Y VA <6
ASSR'™ , HHFFHE 7, #E ASSR 5 PTA B {H 1)
— M, UT ) A2 N B — B B SR T IR
N ZETI, RIFFEIRATHE B EPOL TS 2 R
T PR R SRR

RIERARIES | 5~10 & 1F# JLE AR %
(0.5 kHz, 1 kHz . 2 kHz, 4 kHz) PTA 5 ASSR [
214 11. 23 ~16.50 dB HL, Lins 2451,
EH M 0.5 kHz, 1 kHz | 2 kHz, 4 kHz &R
ASSR HE &y H 262 Wy S {6, Kk 11 dB HL, 14
dB HL, 9 dB HL, 10 dB HL, AH#FFE45H Has, 1
b P R R R A vk B B 2 25 2 R AW AS 4
A, AR A B R E R -2~6 dB HL, 2%
SR/ INT SCERHGE 1 R L SN o AR
G HIFBNARIZ W57 33, FE#E T EWAE T
AR, A ARF RS KN S8 A %,

AR A, . h, HEBRH ASSR 5 PTA 1)
EZ 22 g L, BT RS R RS
Wy Sy S BN, ASSR s I (3 7 2 30 4 W 15 ) X0
A HF R AT RRSR Y, R MR R 2R R B R D,
HAEE T 25 SRR b S WL B ST Sk, i, ™

KRR GBZ 49—2014 1I2WiLHR, RIYIT Iy 45 R A
S EELLE AT EOULIIT G A Al Y
WIS L R A R LEE, W 2 4

575, ASSR 5 PTA {H7E 0.5 kHz, 1 kHz, 2 kHz,

4 kHZHER AT — € IIARDCHE . ARFSES R BN, BT XA

Ay S A ASSR 5 PTA RPN, L

EAEAR AT AR ARG, i HLRE & e i3 m, A

RPEBHG R . 0.5 kHz AbRARC R AT /N T oAb S

R, H 5 R AT RE SR AR I 100 45 ) 52 PR S5 Wk 75 5 il Y

B A O A A S R

BEHIT 0.5 kHz 7585 B AL AR08 M s 48, A

I A2 TE IR AR B 22 I B 5 21 . AT

BIR, SWRNTHE T BRI E, MXREE

BB, SRR P E FREER ARG A 38

RS, SR A SR, TTELAT ASSR J2

W AR PTA B {E 2 5 19 Fe B i g n . S48 ASSR

JEATREAE R K R Sk 1Y — i ) & LT A 4R

PRI SR A e e P v, 2 WL, T8y H A

WE 3G e AR B ZE g #E O B T RE i

ASSR HPPAG SZAG# Y FL ST 1K, B2 H iR Y

JC ASSR 1 PTA IEH ARESMERAMSHAE, Bl

AN 2 AR A D 2 WA T I 5 12, Ao &5

MRREM AR LLE G 230, BULHLIE )52 A A DL Y

FLST 7K, B2 TR

SEH -

(1] XUREAT, BTk, TLHRAR . R e o6 3 IR 2 T B e
HxHE (1], PEZ2FE R, 2003, 13 (12): 56-59

(2] e NRSERIE PAH . PA:#5F B0 A5 4 2005 4F 3 [ BRI 55
Biiie LAEAS B & 4 J5 & # LAE [ EB/OL]. 2006-04-24. hitp: //
www. nthfpc. gov. en.

[3] i NRILMEE R AR A ERRS . T 2014 41
BT I T AE 1% WY 38 R [ EB/OL]. 2015-12-03. http: //www.
nhfpc. gov. en.

[4] 22260 . WrsEifs R i [M]. dbat. ANRZEREE A,
2015; 211.

[5] Perez Abalo MC, Savio G, Torres A, et al. Steady state responses to
multiple amplitude-modulated tones: an optimized method to test fre-
quency-specific thresholds in hearing-impaired children and normal-
hearing subjects [J]. Ear Hear, 2001, 22 (3); 200-211.

[6] Rance G, Rickards FW, Cohen LT, et al. The automated prediction
of hearing thresholds in sleeping subjects using auditory steady-state
evoked potentials [J]. Ear Hear, 1995, 16 (5): 499-507.

[7] Rance G, Dowell RC, Rickards FW, et al. Steady-state evoked po-
tential and behavioral hearing thresholds in a group of children with ab-
sent click-evoked auditory brain stem response [J]. Ear Hear, 1998,
19 (19): 48-61.

(T#HF 454 W)



- 454 - RE T ESZE 2017 4E 12 A% 30 %55 6 i

Chinese J Ind Med Dec 2017, Vol. 30 No. 6

LR B I W RS TE AP ETF, 76 13~ 14 D AR E 45—
ANETIE . ARHEA [RIAS B IR ), % S AR Hb #E47 720
HEFZMT, 6 MM RERFHIHEN (F=6.12,
P<0.01), 13~14HRE—A g, 19~36 MHHH T

A LA,

215
210
5 205
i 200
2 105
45 190
§ 185

180

9-10 1112 13-14 15-16 17118 19-36
[l pgm ) ()

B 1 Al i B 1] Hb HE R 28 fh i 3

LR RN, EEXTOR . AT, MR, B
BERREE . B, BREC . MIHER, SREEREN. P
B MR IRFER . WLEFR 22 RA Sl 2¢ 2 3, *t
RBC, Hb, HCT SRR F G5 L,

116 BIFR W AH 66 1, ANWAH 24 6] AT 26 6, WA
AWARA AT AL ¢ K25, HANM, L0 ani R A, i/
M. LLAMML A TERE . PRI pH FLEF S ARG 56, 25445
¥ E Y (P<0.05, ¢ H2r9kh-2.71, -3.85, 3.57,
-2.60, 2.68, 3.09),

3 iTig

HRAR ORI Bk e . R ER A Rk, %
ANIZE 104, BETA 2 IRABW T ITAETARKA, BEE
FREIR R BRI AR, 2 Hb s, M5 [ i
TN B RRIRE A, DABCR A g T R, R R
BB AN . TAE, %, EEEiEas

AR YRS 2 R %, RO Ko It 21 2 A R O 4 R Y G
MR, 5 E N AT R SRR, Al RS AR TR

WEH R, HIBFTFERIN & AR RS F %A X

B AR A A AR AU A, R A, B s R

EARbRA — SR, (HNT LT A M, i 21 2R RN 4L 40 A s AR

AHBXR (P>0.05),
SIASMEERIN, e L0AE 4 e 0 B e A A AL

Y, AMBERMKER (9~104H), MEEHTE 11~

1240A I B2 (P<0.05), 19~36 4 H &2 & ik

(212.86 ¢/ L), B T MBI bR, HABEAG TR AR W R

INHEE BT TRHERS TG, 45 G S E R R, #— P iE T

NAAE i AR A B P R A AT A 3 22 2 — Fh D RE A I,

TN 22 0] LB R I VA44SR ) AR SR 4L AU
AR, ML A, AR, PLEF, R

REA. B (HE) MaR, =E SR 0SB0 h

UK, S — 8 O BOK S AR R 13 ~ 14

A AAVE R R, LABK 1k & R AT A3 20 I & A, PRIE

TR T ) B AR

S 230k

[1] pAReBE2o =R A EE R E =R SR . 3w EN
g, RS WibRE [T]. SR ES%%E, 2010, 20 (1)
9-11.

[2] #Ip95 1 1 2013 ) 2355 . PUEIDAITRTER (mESEE T
ADRBETAESR ) s [Z].

[3] #gfe, Tk, SEH, 5. mEEIEE B U AR Y
MAEAEEE [J]. HEIERES, 2006, 10 (36): 14-15.

[4] MIRZE, mEH, 2R, % . SR DAEREER (M]. dbat.
NRZEE W RFE, 2014, 91-121 .

[5] WAL, AL . HRKERSE TSRS (1], W
B 22 SCERE ., 2003 , 9 (6): 656-657.

[6] WL, Wiker, BWAk, 5. FBO0 455 A GBS & 1
WX ERER I (1], Bk S5 {ERE, 2010, 26 (14) . 1561-1567

(k8% 47 1)

(8] Ay, XMRAS, ZEWiMy, 55 . \EWILEZHRSHELBM 5ad
DWEI s AR DG [T]. DR R H Sk iR 4= 4%, 2007, 21
(2): 133-135.

[9] Lins OG, Picton TW, Boucher BL, et al. Frequency specific audiom-
etry using steady-state responses [ J]. Ear Hear, 1996, 17 (2):
81-96.

[10] E2E, FHH], 22488 RS G MR 0T S8 AR 28 I i I
Ll W B[ ). e E R A e Sk AN RE, 2010, 17
(12): 650-652.

[11] BHIF . ZWFays & AL 547 R 00 W B4 R 76 T H- 848
AJUHEWT I 2E DA RN A [A]. hARE 2 B
S LU L SN A 25 . A B H LI Sk AR AR 2R
SPEESCLS [C]. hEES 2 hAE B % 2 H B kL S5k
Rorex, 2012: 2.

[12] VE3CHE . IR 4 A ZMA 80T 5075 & AL s i [D].
TRERIR, 2010.

[13] Picton TW, Dimitrijevic A, Perez AM. Estimating audiometric

thresholds using auditory steady-state responses [J]. J AM Acad Au-
diol, 2005, 16 (3): 140-156.

[14] Swanepoel D, Steyn K. Establishing normal hearing for infants with
the auditory steady-state response [ J]. S Afr J Commun Disord,
2005, 52 (3): 36-39.

[15] BB, &4 . PR ILE BT E 5825 S B {5 5 415 Ur
BARSCHE R ST ()], I R He 2 0 AL 2 7R, 2006, 20 (7).
329-330.

[16] Dimitrijevic A, John MS, Van Roon P, et al. Estimating the audio-
gram using mutiple auditory steady-state evoked responses [J]. J Am
Acad Audiol, 2002, 13 (4): 205-224.

[17] Roberson JB, Rourk C, Stidham KR. Auditory steady-state response
testing in children: evaluation of new technology [J]. J Curr Opin
Otolaryngol Head&Neck Surg, 2003, 129 (1). 378-382.

[18] John MS, Purcell DW, Dimitrijevic A, et al. Advantages and
caveats when recording steady-state responses to multiple stimuli [J].

J Am Acad Audiol, 2002, 13 (5): 246-259.



	201706002
	002

