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Background and Objectives There is no clear standard for the difference in the thresholds
of auditory brainstem response (ABR) and pure tone audiometry (PTA) when using ABR to
evaluate the reliability of PTA. Therefore, we assessed the difference in the thresholds of ABR
and PTA for each frequency. Consequently, we present here the actual difference values be-
tween the two tests that can be used as a reference in the clinic.

Subjects and Method We retrospectively assessed the audiometry results of 129 ears. Ears
in which the hearing thresholds of each frequency continuously declined were classified as the
downward group. We compared the average of differences between the two tests by frequen-
cy. The differences were compared for each hearing level from 50 dB or higher.

Results For all ears, the appropriate range of difference value was +5 dB at 2 kHz. At 1 kHz,
the ABR threshold was 10 dB higher than PTA, and it was 10 dB less than PTA at 4 kHz. In
the downward group, the difference value increased by 10 dB at 1 kHz and 4 kHz. In the sub-
groups at each hearing level, the difference value showed similar results (p<0.05).
Conclusion The difference in the threshold, regardless of the severity or tendency of hearing
loss, was the smallest at 2 kHz and the range was +5 dB. ABR was 10 dB higher at 1 kHz and
and 10 dB lower at 4 kHz than PTA. In the downward group, the difference at 1 kHz and 4
kHz increased by 10 dB each. Korean J Otorhinolaryngol-Head Neck Surg 2023;66(1):7-14
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Ears completed hearing Exclusion criteria:

1) 6FA threshold >80 dB (n=34)

2) Unresponsive to at least one
threshold of 1, 2, and 4 kHz
frequencies (n=29)

3) Threshold difference between
PTA and SRT tests >15 dB (n=3)

impairment tests
(n=202)

—

Ears included

in this study
(n=129) 4) Difference between each of
the three PTA thresholds at 1, 2,
L and 4 kHz frequencies >10 dB
(n=7)

Downward group

(ears in which the hearing
thresholds of each frequency
continuously declined)
(n=40)

Fig. 1. Summary of the data collection. PTA, pure tone audiome-
try; SRT, speech reception threshold; 6FA, average of six frequen-
cies which is measured by following formula: {(500 Hz+[2x1
kHz]+[2x2 kHz]+4 kHz)/6}.
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Table 1. Demographic data of all ears

Downward Non-downward

Characteristics (':”jg;s) group group
(n=40) (n=89)
Age (year) 73.99 74.23 73.89
Sex
Male 98 (76.00) 35 (87.50) 63 (70.79)
Female 41 (24.00) 5(12.50) 26 (29.21)
Hearing loss* (dB)
90 6 (4.65) 1(2.50) 5(5.62)
80 20 (15.50) 7 (17.50) 13 (14.61)
70 51 (39.53) 18 (45.00) 33 (37.08)
60 46 (35.66) 11 (27.50) 35(39.33)
50 6 (4.65) 3(7.50) 3(3.37)

Data are presented as n (%). *hearing loss which is measured
by auditory brainstem response

dB), 500 Hz, 1, 2, 4 kHzE B3t 65298+ IA] Zpolgk
3.27 dB)olAe} vl asto] 71 f-2J51A Atol7t A ﬁii
UFERTH95% 41277k -1.68~0.37, p<0.001) (Table 2).

ABR %] 80 dB2} 90 dB7} 23He TLgoll= 26719] 717}
Z3EQ) Orri 4 kHzolA ABR 92]3ko] PTA 9x|gkech
1.92 dB W2 7o =2 gRIEglen, o]= 1 kHz (B 94
207k 12.31 dB), 2 kHz (Fat 9A] 2po|gk: 6.92 dB)ollA]
of wlwsto] 7h [-oskA 2tol7F ATH95% AlZ|E1k:
-6.61~2.76, p<0.001) (Table 2). 70, 60, 50 dB F& 1&oj
A= 25 2 kHzolA ABRIF PTA 9A|gHe] zfol7t 714
FolsH A2 Aoz Yt 70 dB 1EolA+= ABR
327} 078 dB =943L(95% A7k -1.05~2.62, p<0.00),
60 dB L&A= ABR®] 1.56 dB 2¢kom(95% Al=]4L7}:
-3.38~0.27, p<0.001), 50 dBollAl&= ABR®] 2.50 dB W&
2 FRIBFITHO% Al1E 7Y ~7.54~2.54, p<0.001) (Table 2).

sl or E5dE 4 A T 407100A4=, 2 kHzolA
ABRO] 9x]gto] PTART} (021 dB =2 A0 & FRlEgle
M(95% AlZTL7k -1.90~2.32, p<0.001), 1 kHz (B 9
2tolgk: 13.17 dB), 4 kHz (H4+ 9X] &Folgk: -15.17 dB)|
A€} vl asto] §-oJskA zfo]7} % aiEHTable 3.

Sheke W 8o 285, 3EH, 62O A 71X B
2|7k ABR OﬂXIsEH Afol= 354 Oﬂﬂ%kow ABR ¥
27} 0.60 dB o W& Ao g Yelyton] 2EH(H4 9%
2tolgk: ~748 dB), 6 H(Hw 92| Zfolgh: 554 dB)2} H]
wsto] 71 f-oJskA Zpo7F AATHO5% A=k -1.98~
0.78, p<0.001) (Table 3).

stk 3 7] 5 80 dB2} 90 dB7} EjhE Al
oA, 2 kHz S350l 4] ABR €2)5ko] PTAo| HIE| 2.29
dB &2 7o & Yelgon o] | kHz (Bt 93| 2ozt

3 1%

www.kjorl.org 9



Korean J Otorhinolaryngol-Head Neck Surg 1 2023;66(1):7-14

Table 2. Difference in threshold value for each frequency between ABR test and PTA in all ears

Frequency Mean* SD 95% confidence interval F p-value Scheffe
1 kHz (a) 5.48 9.96 3.74-7.21 73.580 <0.001 a,c>b
2 kHz (b) 0.44 7.4 -0.81-1.68
4kHz (c) -7.88 9.44 -9.53—-6.24
2FA (a) -3.72 6.76 -4.90—-2.54 38.799 <0.001 a,c>b
3FA (b) -0.65 5.87 -1.68-0.37
6FA (c) 3.27 6.50 2.13—4.40
>80 dB 12.021 <0.001 ab>c
1 kHz (a) 12.31 11.53 7.65-16.96
2 kHz (b) 6.92 8.23 3.60-10.25
4kHz (c) -1.92 11.59 -6.61-2.76
70 dB 68.051 <0.001 a,c>b
1 kHz (a) 8.43 7.90 6.21-10.65
2 kHz (b) 0.78 6.53 -1.05-2.62
4 kHz (c) 9.58 8.87 -12.07--7.08
60 dB 17.579 <0.001 a,c>b
1 kHz (@) -3.22 4.28 -4.50—-1.95
2 kHz (b) -1.56 6.15 -3.38-0.27
4 kHz (c) -8.59 7.05 -10.68—-6.50
50 dB 6.073 0.012 a,c>b
1 kHz (a) 472 11.18 -7.01-16.45
2 kHz (b) -2.50 4.80 -7.54-2.54
4 kHz (c) -10.89 7.63 -19.04—-2.74

*the mean value was expressed as the ABR threshold minus PTA threshold. ABR, auditory brainstem response; PTA, pure tone au-
diometry; SD, standard deviation; 2FA, average of two frequencies which is measured by following formula: ([2 kHz+4 kHz]/2);
3FA, average of three frequencies which is measured by following formula: ([1 kHz+2 kHz+4 kHz]/3); 6FA, average of six frequen-
cies which is measured by following formula: {(500 Hz+[2 x 1 kHz]+[2 % 2 kHz] +4 kHz)/6}

1708 dB), 4 kHz (Bt ] Z}olgh: -14.38 dB)of| A<} v
ato] F-olaiA 2bo7F HAcH95% A= T7E: -6.46~11.04,
p<0.001). 70 dB 1E3} 50-60 dB LEoIA%E BE 2 kHz
Fubgo 4 ABR HX|gko] ZH7F 1.48 dB (95% Al=|+H7k
-1.36~4.32, p<0.001), -2.62 dB (95% A1=7-7}: -4.87~-0.36,
p<0.001)2] Zfo|& 7H o84 ZFo|7F A {TH(Table 3).

slgFgoR HRd A AlLlgt 8970 Y| vlateFs
W FellAle] A3k 2 kHz F+ubrol| 4 ABR 9Jx3ko] PTA
)3} 045 dB -2 20 & ERIERIA, o]= 1 kHz (Ft
A| Zbolgk: 1.91 dB), 4 kHz (<t &3] 2Fogh: -4.72 dB)%}
Hasto] 7H §-ofskA| ZFol7h AUTHI5% A=t -1.14~
2.04, p<0.001) (Table 4).

vy 3 A IFolA FueEe B Y IR
A= ABR 927} 3% Bt HA|gkol Hlsl 079 dB %
2 7o) M f-oJstA A2 ztolql A& e H(95%
AZT7E -2.18~0.60, p<0.001), 28-S B -2.13 dB, 6
Ho 213 dB2] Z}o|E HITHTable 4).

vlsleFy WAgel Al ¥ 1F Ak, 70 dB LE 50-
60 dB 15ollA B 2 kHz FubroflA] 7H folsiA 22

10

2tolE Hl=d], 70 dB LFol4= ABRO| 040 dB =85S
H(95% A1=|77E -2.07~2.88), 50-60 dB 130l 4= 3.55 dB
IQItH95% AlZ 7k -5.12~-1.98). H¥HH 80 dB2} 90 dB
o] 23 o)A 4 kHzolAl ABR 9|7} 3.61 dB
o =2 Ao = 7P Aozt Aglont FAA Fode Al
th(95% A&7k -0.87~8.09, p=0.144) (Table 4).

PTAS} ABR A 7F 3924 A3t A FollA+= 1, 2,
4 kHz Fob 25 fou)gh A7 9190 2 kHz
A ARAG 0445, IS 06672 & AAL 7H AT} =
A vebetth otk Y-S 7H A AdellAls, 2 kHzolA
AXRAS 0,549, A= 07419300 w8l 4 kHzolA 23A
220727, A= 08530 2, 2 kHzE =2 AFAS Ho)
L} 4 kHzol| A B} 52 A3S YepdS S1E 4= A%
TH(Table 5).
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Table 3. Difference in threshold value for each frequency between ABR test and PTA in downward group

Frequency Mean* SD 95% confidence interval F p-value Scheffe
1 kHz (a) 13.17 8.15 10.56—15.77 168.332 <0.001 a,c>b
2 kHz (b) 0.21 6.59 -1.90-2.32
4kHz (c) -15.17 5.78 -17.02—-13.32
2FA (a) -7.48 4.57 -8.94—-6.02 74.101 <0.001 a,c>b
3FA (b) -0.60 431 -1.98-0.78
6FA (c) 5.54 5.41 3.81-7.27
>80 dB 36.815 <0.001 a,c>b
1 kHz (a) 17.08 3.99 14.57-19.60
2 kHz (b) 2.29 10.46 -6.46—11.04
4kHz (c) -14.38 5.19 -18.71--10.04
70 dB 133.401 <0.001 a,c>b
1 kHz (a) 14.17 5.86 11.25-17.08
2 kHz (b) 1.48 5.71 -1.36—4.32
4kHz (c) -16.57 5.44 -19.28—-13.87
50-60 dB 60.181 <0.001 a,c>b
1 kHz (@) 6.79 411 4.41-9.16
2 kHz (b) -2.62 3.91 -4.87—-0.36
4kHz (c) -13.81 6.49 -17.55—-10.06

*the mean value was expressed as the ABR threshold minus PTA threshold. ABR, auditory brainstem response; PTA, pure tfone au-
diometry; SD, standard deviation; 2FA, average of two frequencies which is measured by following formula: ([2 kHz+4 kHz]/2);
3FA, average of three frequencies which is measured by following formula: ([1 kHz+2 kHz+4 kHz]/3); 6FA, average of six frequen-
cies which is measured by following formula: {(500 Hz+[2 x 1 kHz]+[2 x 2 kHz]+4 kHz)/é}

Table 4. Difference in threshold value for each frequency between auditory brainstem response test and pure tone audiometry in non-
downward group

Frequency Mean* SD 95% confidence interval F p-value Scheffe
1 kHz (a) 1.91 8.96 0.02-3.80 14.983 <0.001 a,c>b
2 kHz (b) 0.45 7.54 -1.14-2.04
4kHz (c) -4.72 8.89 -6.59—-2.85
2FA (a) -2.13 6.97 -3.60—-0.67 9.068 <0.001 a,c>b
3FA (b) -0.79 6.60 -2.18-0.60
6FA (c) 2.13 6.92 0.67-3.59
>80 dB 2.013 0.144 a, c=b
1 kHz (a) 7.96 9.86 3.06—12.87
2 kHz (b) 8.98 6.32 5.84-12.12
4 kHz (c) 3.61 9.01 -0.87-8.09
70 dB 18.544 <0.001 a,c>b
1 kHz (@) 5.30 7.11 2.78-7.83
2 kHz (b) 0.40 6.98 -2.07-2.88
4kHz (c) -5.76 8.04 -8.61--2.91
50-60 dB 5.498 0.005 a,c>b
1 kHz (@) -3.90 6.29 -5.97—-1.84
2 kHz (b) -3.55 4.78 -5.12—-1.98
4 kHz (c) -7.76 7.12 -10.11--5.42

*the mean value was expressed as the ABR threshold minus PTA threshold. ABR, auditory brainstem response; PTA, pure tone au-
diometry; SD, standard deviation; 2FA, average of two frequencies which is measured by following formula: ([2 kHz+4 kHz]/2);
3FA, average of three frequencies which is measured by following formula: ([1 kHz+2 kHz+4 kHz]/3); 6FA, average of six frequen-
cies which is measured by following formula: {(500 Hz+[2 x 1 kHz]+[2 % 2 kHz] +4 kHz)/6}
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Table 5. Correlation analysis and simple linear regression analy-
sis between pure tone audiometry and auditory brainstem re-
sponse test threshold

Requency R? Correlation coefficient p-value
All ears

1 kHz 0.198 0.445 <0.001

2 kHz 0.445 0.667 <0.001

4 kHz 0.330 0.575 <0.001

2FA 0.499 0.707 <0.001

3FA 0.595 0.772 <0.001

6FA 0.504 0.710 <0.001
Downward type

1 kHz 0.284 0.553 <0.001

2 kHz 0.549 0.741 <0.001

4 kHz 0.727 0.853 <0.001
Non-downward type

1 kHz 0.267 0.516 <0.001

2 kHz 0.407 0.638 <0.001

4 kHz 0.308 0.555 <0.001

2FA, average of two frequencies which is measured by follow-
ing formula: ([2 kHz+4 kHz]/2); 3FA, average of three frequen-
cies which is measured by following formula: ([1 kHz+2 kHz+4
kHz]/3); éFA, average of six frequencies which is measured by
following formula: {(500 Hz+[2 x 1 kHz]+[2 x 2 kHz] +4 kHz)/6}
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