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Background and Objectives Patients with hearing loss and tinnitus experience difficulty
in engaging in daily conversations. However, only few studies have examined how tinnitus af-
fects individual speech discrimination to comprehend speech. This study aimed to analyze the
correlation between tinnitus frequency and speech discrimination in patients with hearing

loss and tinnitus.

Subjects and Method A total of 275 ears with hearing impairment were retrospectively an-
alyzed via audiometry and tinnitogram. The ears were divided into three groups depending on
the frequency of their tinnitus. Average pure tone audiometry (PTA), hearing threshold of tin-
nitus frequency, speech discrimination test (SDT), degree of discrepancy between tinnitus
frequency and worst PTA frequency were collected and compared among the three groups.
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Results No significant difference was observed in PTA in the three patient groups. Hearing
threshold of tinnitus frequency was the highest at 78.27 dB in the high-frequency group and
the lowest at 45.14 dB in the low-frequency group. SDT was significantly lower (53.69%) in
the low-frequency group. The correlation between tinnitus loudness and SDT was the stron-
gest in the low-frequency group. The degree of discrepancy between tinnitus frequency and
worst PTA frequency was also significantly observed in the low-frequency group.
Conclusion Patients who are severely affected by tinnitus are found to have significant dis-
crepancy between tinnitus frequency and worst PTA frequency, indicating decreased SDT.
Korean J Otorhinolaryngol-Head Neck Surg 2023;66(3):156-61
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PTA+ AudioStar Pro (GSI, Eden Prairie, MN, USA)E
ARR-f, H-e-Alof| 4] 125 Hz, 250 Hz, 500 Hz, 1 kHz, 2 kHz,
3 kHz, 4 kHz, 6 kHz, 8 kHz2| 979 Fut4 o=z &
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EARs completed hearing
impairment tests and Tinnitogram
(n=2158)

Hearing loss >80 dB or
hearing <40 dB
(n=1851)

A4

| SDT=100% or SDT=0%
(n=32)

Y
‘ EARs included in study (n=275) ‘

m

Low-frequency tinnitus
(n=70)

Mid-frequency tinnitus
(n=95)

High-frequency tinnitus
(n=110)

Fig. 1. Summary of the data collection. Low frequency contains
125, 250, 500 Hz. Mid frequency contains 1, 2, 3 kHz. High fre-
quency contains 4, 6, 8 kHz. SDT, speech discrimination test.
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(5.26%)°19.0H, ool Sl Fuh9] Wt HY AA|=
57.84 dB, 6525 PTA B2 53.52 dBYith Fukof o]
go] 2= F19o] Hit ol 654, A EEE= HAJo] 931
(84.54%), oo 17H(1545%)0]90H, o]Ho] Sl Fu
4=0] Wt Y AR = 7827 dB, 654 PTA B2 52.35
At Al ollAl ool Sl Fubee] B HY 93
£ vluel ey AFutae ol [-oleHA 7 AL, it
4= oA sl 7HE ZAth(p=0.005). Al FollA HEe
v Wl il A SEabaegtol| Al 625 Hal PTAZF 7H =982

250 HzQal, oAt 22 Z|3kskqich o] tiadate] Aemola U A 2 7+e] Ha 2ol ¢19lth(p=0.067) (Table 1).
71 <t ?% A E Hol= b= 8 kHzRIAL, 524} 9= A Fabae FollA] ZHke] ol SR E Ptk vk 2o
2 eFetolS wf 2RlEl= Arghk 70]th. ATt 9] o) SHREE Ht2 53.69%, 5 Far 9
B 4L SPSS Statistics 25.0 IBM Corp., Armonk, B2 58%, 1150t o] B2 63.04%3c) 125, 250,
NY, USA) 20 AFgalict Fub 25 7F 624 500 Hzoll 3lgsts AFutsy 9] o] SR E Hat kol
PTA B4t o|Ho] Sal= Zul4o] A oz, o]eHAE 53.69%= 71 W k=g, o] 1, 2, 3 kHzo| 358l
Hat, o]y Fubpet AgElo] 7HY QF & Fupeto] Y Fube (gl 58.00%)1 4, 6, 8 kHzoll dfEsh= il
2] Hlmoll= AYuix] EAME A (one-way analysis of vari- =3} (T4 63.04%) T} vlasto] S-o8kA gro] wat
ance)% AHBEIAL, Z2Fe] SFutkgs fAqTo] o] A7]9F  THO5% AL 48.83-58.54, p<0.002) (Table 2).
Ol SHREE Alo]o] TS B4 ol AAdEAS Z}7ko] A| Fubar oA o] A7)ef ol g mE THAY
”o}‘ﬂE} RE TAA F948E p<0055 712 B7F A Ayl S5 ol ARAS 0147, A
sFTh -0.383, ALk ol A= A7 A= 0.077, AIS= -0.277
Table 1. Demographic data of all ears
All ears Subgroups
(n=275) Low (n=70) Mid (n=95) High (n=110) p-value
Age (year) 66.2+12.54 69.87+11.78 65.23+12.65 65+12.55 0.017
Sex
Male 243 (88.36) 60 (85.71) 90 (94.73) 93 (84.54)
Female 32(11.63) 10 (14.28) 5(5.26) 17 (15.45)
Tinnitus-PTA*(dB) 62.78+19.89 45.14+17.32 57.84+14.80 78.27+12.39 0.005
PTA (dB) 53.60+9.34 55.68+10.04 53.52+9.38 52.35+8.66 0.067

Data are presented as n (%). Low subgroup contains 125, 250, 500 Hz. Mid subgroup contains 1, 2, 3 kHz. High subgroup contains
4, 6, 8 kHz. *hearing threshold of finnitus frequency. PTA, pure tone audiometry

158



Table 2. Difference in SDT between each frequency
95% ClI F

Frequency Mean=SD p-value Scheffe

Low (a)  53.69£20.36 48.83—58.54
Mid (b) 58.00+15.68 54.81-61.19 6.479 0.002 b,c>a
High (c)  63.04+16.40 59.94—66.14

Low-frequency contains 125, 250, 500 Hz. Mid-frequency con-
tains 1, 2, 3 kHz. High-frequency contains 4, 6, 8 kHz. SDT,
speech discrimination test; SD, standard deviation; Cl, confi-
dence interval

Table 3. Correlation analysis and simple linear regression analy-
sis between loudness of tinnitus and SDT in each frequency

Frequency R? SOl eIl p-value
coefficient
Low (a) 0.376 -0.613 <0.001
Mid (b) 0.147 -0.383 <0.001
High (c) 0.077 -0.277 0.003

Low-frequency contains 125, 250, 500 Hz. Mid-frequency con-
tains 1, 2, 3 kHz. High-frequency contains 4, 6, 8 kHz. SDT,
speech discrimination test

Table 4. Difference in discrepancy between tinnitus frequency
and frequency of the worst PTA in each frequency*

Frequency Meant+SD 95% Cl F p-value Scheffe
Low (a) 6.69+1.460 6.34-7.03
Mid (b) 3.53+£1.262 3.27-3.78 511.654 0.005 b,c<a
High (c) 0.81+0.953  0.63-0.99

Low-frequency contains 125, 250, 500 Hz. Mid-frequency con-
tains 1, 2, 3 kHz. High-frequency contains 4, 6, 8 kHz. *we re-
placed frequency with number;125 Hz=1, 250 Hz=2, 500 Hz=3,
1 kHz=4, 2 kHz=5, 3 kHz=6, 4 kHz=7, 6 kHz=8, 8 kHz=9; Tthe mean
value was expressed as the replaced tinnitus frequency minus
replaced frequency of the worst PTA. PTA, pure tone audiom-
etry; SD, standard deviation; Cl, confidence interval

of| vJsf] A4 FLof| A= AAAS 0.376, AUAIS -0.631
&2 Apukgs oA o]ge] A27)9f o] SR EAAF 7] &
o] A7t 7V]‘ A HrebdtH(Table 3).

o|fo] Sef= Fukpe} Aeo] 7MY ¢t & Tl &
YA & vt 7&4—} ATk Fof| A= 2bo] o] Hatol 6.69,
I oA Apole] Hto] 3.53, ST ol A=
2to] o] Hato] 0.810]81tE. A=k FLof|A] ool S
Fuppel o] 7HA oF & Fukpeto] EUA| F=7t 3
ot 6.69% 7H A Ugt=Tl, ol S dat L Futa
w1} v aste] §-0J5HA| =2 3ol THO5% A= 7T 6.34-
7.03, p<0.005) (Table 4).
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