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—ABSTRACT —

Background and Objectives : To compare correlation between the pure tone audiometry (PTA), the auditory
brainstem response (ABR) and the auditory steady-state response (ASSR) for the assessment of hearing disabil-
ity in adults. Subjects and Methods : One hundred sixty adult patients who underwent ASSR for the disability
evaluation of hearing from 2010 to 2016 were enrolled to this study. Correlations between PTA, ABR and
ASSR thresholds were analyzed. Results : Both ABR and ABBR showed a positive linear correlation with the
average hearing threshold of PTA, but the correlation between ASSR and PTA was significantly higher than
that between ABR and ABR. The highest correlation between ASSR and PTA was observed at an average of 2
kHz; ABR and PTA at 4 kHz. The lowest correlation between ASSR and PTA was observed at an average of 4
kHz ; ABR and PTA at 0.5 kHz. Conclusions : Compared to ABR, ASSR showed greater correlation with PTA
to assess the hearing disability in adults. ASSR can provide additional audiometric information for accurately
predicting the hearing level. (J Clinical Otolaryngol 2017;28:192-198)

KEY WORDS : Pure tone audiometry - Auditory brainstem response - Auditory steady-state response -
Auditory threshold.
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Table 1. Distribution of patients by hearing disability grade of Korea

Grade Audiometric cut-off* No. (subjects) No. (ears)
2nd >90 dB in both ears 17 34
3th >80 dB in both ears 16 32
4th item 1 >70 dB in both ears 45 90
4th item 2 <50% in both ears’ 7 14
5th >60 dB in both ears 58 116
6th >40 dB in one ear and >80 dB in the other 17 34
Total 160 320

# . Pure-tone averages of é values at 500, 1,000 (x2), 2,000 (x2), 4,000 Hz, T

audiometry
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Table 2. Distribution of 320 ears by hearing loss severity
Mean threshold* No.

>40 and <60 dB 23 (7.2%)

>60 and <70 dB 116 (36.2%)
>70 and <80 dB 88 (27.5%)
>80 and <90 dB 45 (14.1%)
>90 dB 48 (15.0%)

* . Pure-tone averages of 6 values at 500, 1,000 (x2),
2,000 (% 2), 4,000 Hz
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Table 3. Relationships between thresholds of tests by hearing loss severity

Mean threshold PTA vs. ABR PTA vs. ASSR ABR vs. ASSR

>40 and <60 dB n.s n.s r=0.49*

>60 and <70 dB n.s n.s r=0.48*

>70 and <80 dB n.s n.s r=0.56*

>80 and <%0 dB n.s n.s r=0.75"

>90 dB n.s n.s r=0.83"
* 1 p<0.05, T : p<0.001. PTA : pure fone audiometry, ABR : auditory brainstem response, ASSR : auditory steady-
state response, n.s : no significance (p>0.05)
Table 4. Relationships between thresholds of tests by audiogram shape

Audiogram shape No. (Ears) PTA vs. ABR PTA vs. ASSR ABR vs. ASSR

Flat 165 r=0.49* r=0.52" r=0.68*

Descending 72 r=0.29* r=0.58" r=0.51"

The others 83 r=0.45* r=0.541 r=0.62"

Totall 320 r=0.48" r=0.56" r=0.73"
%1 p<0.05 T : p<0.001. Flat includes all threshold differences <10 dB at two adjacent frequencies and descend-

ing includes any threshold differences >20 dB at two adjacent frequencies or >15 dB consecutively. PTA : pure
tone audiometry, ABR : auditory brainstem response, ASSR : auditory steady-state response

Table 5. Relationships between thresholds of tests by each frequency

Frequency PTA vs. ABR PTA vs. ASSR ABR vs. ASSR
0.5 kHz r=0.33* r=0.54" r=0.55"
1 kHz r=0.45" r=0.56" r=0.68"
2 kHz r=0.43" r=0.58* r=0.69°
4 kHz r=0.48" r=0.44* r=0.64"
Average r=0.48" r=0.56" r=0.737
# 1 p<0.05 T : p<0.001. PTA : pure tone audiometry, ABR : auditory brainstem response, ASSR : auditory steady-

state response
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