Otology

Establishment

Check for

updates
Korean J Otorhinolaryngol-Head Neck Surg 2020;63(1):14-20 / elSSN 2092-6529
https://doi.org/10.3342/kjorl-hns.2019.00290

of Normative Data for Auditory

Brainstem Responses in White Noise Condition

Saea Kim" ,» Sunghwa You" , Yeoju Kim" , and Woojae Han">

'Laboratory of Hearing and Technology, Division of Speech Pathology and Audiology,
*Research Institute of Audiology and Speech Pathology, College of Natural Sciences, Hallym University, Chuncheon, Korea

L 03 RS Y) A Ante) BE

gy

Received  April 24,2019
Revised June 8, 2019
Accepted  June 20, 2019
Address for correspondence
Woojae Han, PhD

Laboratory of Hearing and
Technology, College of Natural
Sciences, Hallym University,
#8603 Natural Science Building,
1 Hallym Daehak-gil,
Chuncheon 24252, Korea

Tel +82-33-248-2216

Fax +82-33-256-3420

E-mail woojachan@hallym.ac.kr

A

PoF2 . Bk - el

Yehetin Aoluksioyst HearT AGA,' 2ol 328k, ? Hzelofol e’

= 12,3
94

Background and Objectives Recently, researchers have been interested in auditory brain-
stem response (ABR) under noisy condition for better diagnosis of the hidden hearing loss. How-
ever, there is no normative data conducted from a simple noise condition for the clinical setting
yet. The purpose of the present study was to compare the data of ABR under quiet condition
with those under noisy conditions and to confirm the feasibility of these data in the clinic.
Subjects and Method A total of 104 young listeners with normal hearing (53 female and 51
male) participated. After completing the hearing screening tests, they were given the ABR
measure with 75 dB nHL click stimulus under quiet condition, and with a level of 85 dB nHL
white noise via a speaker. Absolute latencies and amplitudes of the waves were statistically
compared against test condition and gender.
Results There was a significant difference of the latency and amplitude between the quiet
and noisy conditions. Under the noise, the absolute latencies of the waves I-V were delayed,
and their amplitudes were smaller compared to the quiet condition. Such patterns were re-
vealed in both female and male subjects. However, the females had shorter latencies and larger
amplitudes than the male participants regardless of noise.
Conclusion We confirmed stable ABR data using simple white noise setting. In the follow-
ing study, patients with various pathologies should be applied for the ABR under noisy condi-
tion and have their data standardized according to sensitivity and specificity.
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Table 1. Summary of five previous studies under noisy experimental condition in terms of methods (subjects and stimuli) and results

(absolute latency and amplitude)

Latency (ms) Amplitude (uV)

Researchers Subjects Stimuli
| 1l \ | 1l Vv
Goftt and 10 female with Click stimuli (105 dB pSPL) 1.73  4.02 6.21 0.19 0.35
Hughes® normal hearing mixed broadband noise (75 dB SPL) (0.25) (0.39) (0.47) (0.19) 0.12)
(mean age: 17.8ys)
Owen and 10 normal Click stimuli (97 dB pSPL) 6.52
Burkard” hearing mixed broadband noise (75 dB SPL) (0.53)
Beattie and 10 normal hearing Click stimuli (95 dB SPL) 6.97 0.242
Spence'” (mean age: 24 ys) mixed 2 kHz notched noise (65 dB nHL) (0.11) (0.56)
Beattie et al.'” 10 normal hearing Click stimuli (65 dB nHL) mixed 4 kHz notched 6.30 0.149
(mean age: 23 ys) noise (65 dB nHL; 2.0 octave bandwidth) (0.20) (0.46)
Weihing and 15 female with Click stimuli (60 dB SL; insert earphone 6.43 0.41
Musiek'? normal hearing with open dome ); white noise (55 dB SPL) (0.5¢) 0.27)

(mean age: 21.57 ys) presented two speakers located + 45°

azimuth, 55 inches

All measurements are means and standard deviations. EM: effective masking (effectively defined by the transducer characteris-
tics), nHL: The mean behavioral click threshold was designated as 0 dB nHL, pSPL: peak or peak equivalent SPL
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Table 2. Auditory brainstem responses testing conditions in the
present study

Apparatus Value
Stimulus frequency 100—3000 Hz
Stimulus type 100 ps Click
Stimulus level 75 dB SPL
Artifact rejection +15mV
Electrode impedance 5kQ
Sweep 2048
Rate 7.7 kHz

Prendergast 5'79] A Al AAIGE 2890 7w
85 dBn HLZ, A=2-2] 3712} H]LO}@E o 10d
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Noise via speaker

For stimuli

For noise

Fig. 1. Image of auditory brainstem response testing condition (A) and the tip-trode (gold foil) condition for the white noise insertion (B)

used in the present study.

Table 3. Average value and its standard deviation of absolute latency and amplitude for the waves |, Ill, and V in quiet and noisy condition

Latency (ms)

Amplitude (uV)

| Ii \ [ I \Y V/I ratio
Female Q  1.42(0.10) 3.75(0.13) 5.54 (0.25) 0.13 (0.05) 0.22 (0.06) 0.21 (0.08) 2.30 (2.80)
(n=58) N 1.68 (0.17) 3.84(0.17) 5.96 (0.25) 0.08 (0.04) 0.18 (0.05) 0.11 (0.09) 2.13(2.78)
Male Q 1.56(0.10) 3.83(0.12) 5.69 (0.22) 0.12 (0.04) 0.19 (0.06) 0.16 (0.07) 1.72 (2.86)
(n=51) N 1.71 (0.19) 4.03 (0.15) 6.11 (0.24) 0.08 (0.05) 0.15(0.05) 0.09 (0.06) 2.28 (2.67)

A level of click stimulus and white noise: 75 and 85 dB nHL. Q: quiet condition, N: noisy condition
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Table 4. A statistical summary of latency and amplitude for the wave | as the test conditions and gender

Type Il sum of squares df Mean square F value
Condition (quiet vs. noise) 3.567 1 3.567 107.000*
Gender (female vs. male) 0.000 1 0.000 0.004
Latency Condition x gender 3.567 1 0.008 0.238
Error 12.800 384 0.033
Total 16.367 387 3.608
Condition (quiet vs. noise) 0.147 1 0.147 51.160*
Gender (female vs. male) 5.704E-5 1 5.704E-5 0.020
Amplitude Condition x gender 0.000 1 0.000 0.063
Error 1.026 358 0.003
Total 1.173 361 10.655
*0<0.001
Table 5. A statistical summary of latency and amplitude for the wave V as the test conditions and gender
Type Il sum of squares df Mean square F value
Condition (quiet vs. noise) 15.429 1 15.429 265.905*
Gender (female vs. male) 2.029 1 2.029 34.967*
Latency Condition x gender 0.001 1 0.001 0.017
Error 19.961 344 0.058
Total 37.420 347 17.517
Condition (quiet vs. noise) 0.554 1 0.554 104.709*
Gender (female vs. male) 0.124 1 0.124 23.452*
Amplitude Condition x gender 0.013 1 0.013 2.412
Error 1.578 298 0.005
Total 2.269 301 0.696
%0 <0.001
(F=23452, p<0.001). A= A & AA| F57e AAd 7+ & 7] Aol FE7| k= ZZo A & o Fogfch
o) A2go BAZ 02 Gofulsh LekA] ksiek o2 Sol, 2§ AT Ha ATES] Wave VO H
o HEZL 047 pv, 2 A Aake] M= 019 W= 1 A}
= o= 028 Vol eH(Fig. 20), 283} Aol Aal
59 Bt AFo] F Y wWo| Hasto] M3 AFE0 &
2 A= 104989 WA A AojEe e R & A9 % Zpol= 0.19 uVeltH(Fig. 2D).
0] AA Gk Aol uhE M) Hef BE] 1 AolEE olssl] 98| FAIHC R ATEL Shy
o} A%0| Ants skl shgirk Aol AXE 2 AWEE, Gottel Hughes® ATolAE Saut AXSAY
S 2719 A ATk U Gl E o dolim A Yol 223 SR AL vlwstel HALISe] 11
2 ook ofedt AR Aol Adkgleo] sYskel WSS EASHITE Vil 3 o] HEV]= 6.21 msE 0.66 ms
o, 01449 A= AN Hwste] £ o B2 Al A SIS A& 035 uwWE 0.16 uV A=sigitk 545k
719 & o & AES veich Fe] 258 &3e Owen¥} Burkard”2] AtollA] w3t
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HlasEd, A o FE7|E Husileh 2950 2 kHz =2 255 &%
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Quiet condition

Latency (ms)
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1

1 5 previous studies
[ Data of present study

2.0

Amplitude (uV)
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0.5 + .

==

C 0.0

Noisy condition

| =

2.0

0.5 +

D o0

Fig. 2. Data comparison of the latency and amplitude between the present study and the previous studies.®"® Absolute latency at the
quiet (A), absolute latency at the noise (B), amplitude at the quiet (C), amplitude at the noise (D).
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