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The Relationship between the Change of Otoacoustic
Emission and Temporary Threshold Shift
after Broad Band Noise Stimulation
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Background and Objectives A distortion product otoacoustic emission (DPOAE) is a non-
invasive method which is commonly used to assess the hearing function of the cochlea and to
reflect objective information of specific frequency in the cochlea. We hypothesize that after ap-
plying a broad band noise (BBN), the outer hair cell’s function will change and cause reduction in
the amplitude of DPOAEs and signal to noise ratio (SNR).

Subjects and Method We performed the examination on 40 subjects (80 ears) who have a
normal hearing function. DPOAEs were recorded before and after BBN stimulation (intensity: 90

dB HL, duration: 10 minutes).

Results  After the BBN stimulation, the amplitude of DPOAEs and SNR were decreased at
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all frequencies. The amplitude of DPOAEs and SNR decreased 0.3-1.6 dB SPL, 0.6-1.5 dB SPL,
respectively. Decreases in the amplitude had statistical significances after 3 and 6 minutes in 1

kHz, 3 and 6 minutes in 2 kHz, immediately after noise exposure, and after 3 and 6 minutes in 6
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covered within 12 minutes.

Conclusion

sensorineural hearing loss.
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kHz. However, the SNR changes had statistical significance only after 3 minutes in 1 kHz. After
the stimulation, pure tone threshold at 4 kHz increased 3.2£3.9 dB HL. After the BBN ex-
posure, the amplitude of DPOAEs and SNR decreased at all frequencies and most of them re-

These results suggest that DPOAE could be a clinically useful method for the
purpose of screening, managing and assessing the prognosis of acoustic trauma and noise induced
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Table 1. The mean values of amplitude at each test, measured before and after broad band noise stimulation

Stimulation (kHz)

Time 1 2 4 6

Before 9.0+4.6 9.5+5.1 7.1%68 10.2+6.7
Immediately 8.5+54 92+54 62%7.6 8.4+8.2%
After 3 min 7.9+5.6% 8.7+£5.9* 7.0%7.1 8.7+£7.9*
After 6 min 7.9+£6.3* 8.7+£5.9* 72*6.4 8.9+8.7*
After 9 min 8.4+5.1 9.0E5.1 7.116.8 9.4%+78
After 12 min 8.8+5.1 9.0%5.1 7.0£6.5 9.6+7.8
#0<0.05 mean+S.D. dB SPL
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Table 3. The number of the case according to the temporary thresh-
old shift (TTS) recovery time

Time
(Minutes) 2 5 8 11 14 14<
No. of ear 28 14 13 15 5 5

Table 4. The relationship between change of amplitude, signal to
noise ratio (SNR) and temporary threshold shift (TTS), TTS recov-
ery time after broad band noise stimulation

Factor TTS TTS recovery time
Amplitude No significant No significant
(p=0.68) (p=0.45)
SNR Significant* Significant*
(p=0.001) (p=0.019)
#p<0.05

Table 2. The mean values of signal to noise ratio (SNR) at each test, measured before and after broad band noise stimulation

Stimulation (kHz)

Time ! 2 4 2
Before 16.3£6.3 20.5+6.2 19.5+7.4 22.1+73
Immediately 148+7.6 19.9+7.3 19.1£8.5 20.6+9.1
After 3 min 14.2+7.5* 19.8+£7.2 19.6+84 20.3+9.1
After 6 min 144177 19.6£7.0 19.5+7.3 21.2+9.8
After 9 min 15.0+6.2 20.2+5.6 19.4+7.4 21.5+84
After 12 min 149+6.4 19.3+6.0 19.2+7.0 21.3+8.5
xp<0.05 mean=£S.D. dB SPL
Amplitude -~
n - 23 SNR
22 -
10
21
9 20 L
dBHL 8 @ |
- 18+
17 " .
6 -m Before stimulation & Before stimulafion
-A- Immediately 16 - -A- Immediately
5L stimulation 5L stimulation
4 | | | ! 14 | | ! !
1 2 4 6 1 2 4 6

Frequency (kHz)

Frequency (kHz)

Fig. 1. The mean value of distortion product otoacoustic emissions (DPOAE) amplitude, signal to noise ratio (SNR) according to before

and after broad band noise stimulation.
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