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Background and Objectives Tinnitus retraining therapy (TRT) is a well-known effective
method for tinnitus management by retraining the brain to achieve habituation of tinnitus. The
mobile device based TRT can let both clinicians and patients be free from time and space limita-
tions and secure cost-effectiveness. The study aimed to investigate whether the mobile-based TRT
is inferior or not to the conventional TRT in treatment outcomes for chronic subjective tinnitus.
Subjects and Method A prospective randomized controlled trial was conducted in a single
tertiary hospital. Adult patients with chronic subjective tinnitus were enrolled. Pure tone audi-
ometry, State-Trait Anxiety Inventory [(STAI), axisl and axis2], Beck Depression Inventory,
Pittsburgh Sleep Quality Index, and a survey for TRT were evaluated. Tinnitus Handicap In-
ventory (THI), Visual Analog Scale (VAS) of tinnitus, and Tnnitogram were compared at the
start, then at one month and three months of the treatment. The mobile group was subdivided
into the treatment effective group and the refractory group. Demographics, baseline tinnitus
severity, and therapy compliance were comparatively analyzed.

Results A total of 19 patients for the mobile-based TRT and 21 patients for the conventional
TRT were enrolled. THI scores and Tinnitus scores using VAS were significantly reduced in
the mobile group after the treatment. Furthermore, THI and STAI were significantly more im-
proved in the conventional group than in the mobile-based TRT at one and three months of the
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treatment. Also, the effective group of the mobile device based TRT was statistically younger
than the refractory group and had a higher understanding of the treatment method.

Conclusion The mobile-based TRT could improve THI and VAS scores of tinnitus at one
and three months of treatment. However, the conventional TRT showed better outcome than
the Mobile-based TRT with respect to THI scores. The mobile-based TRT can be one of dif-
ferent potential options that clinicians can apply to tinnitus patients who cannot follow the
conventional TRT or limited candidate. Further improvement of the mobile device based TRT
would be needed. Korean J Otorhinolaryngol-Head Neck Surg 2023;66(5):302-7
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Assessed for eligibility (n=76)

Randomized (n=61)

Allocated mobile
based TRT (n=31)

Allocated
convential TRT (n=30)

Lost to follow-up
(n=12) (n=9)

Analyzed (n=19) Analyzed (n=21)

Fig. 1. Flow diagram of the patients enrolled in study. TRT, tinnitus
retraining therapy.

Lost to follow-up
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Table 1. Demographic data of enrolled subjects

Mobile based Conventional

RT(=19) TR (n=21) Pvole
M:F 6:13 10:11 0.313
Age (year) 56.7+t9.0 54.0+13.4 0.480
PTA (dB)
Right 19.5+13.6 19.0+9.7 0.550
Left 17.4+9.7 17.5+10.6 0.551
HTA (dB)
Right 29.3+19.5 27.9+16.1 0.810
Left 30.2+17.2 27.9+17.4 0.685
Tinnitus location
Unilateral 10 (52.6) 8(38.1)
Bilateral 9 (47.4) 3(61.9)
Tinnitus pitch
Pure tone
14 (73.7) 3(61.9)
Narrow band
1(5.3) 1(4.8)
Undetectable/
4(21.1) 7 (33.3)
unmatched

Data are presented as mean + standard deviation or n (%).
TRT, tinnitus refraining therapy; PTA, pure tone average for
500 Hz, 1 kHz, 2 kHz, and 4 kHz; HTA, high tone average for 3 kHz,
4 kHz, and 8 kHz
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Table 2. Initial characteristics of the tinnitus score and question-
naires

Mobile based Conventional

TRT TRT p-value
VAS score total 19.2+8.6 20.0+8.5 0.777
Loudness (1-10) 55+2.0 5.6+2.1 0.891
Awareness (1-10) 57+29 53+3.0 0.644
Annoyance (1-10) 45+3.0 52+25 0.398
Impact of life (1-10) 3.4+29 3.8+2.3 0.645
THI (total) 26.8+15.0 43.0+24.0 0.019*
Functional 12.2+7.0 19.0+£10.6 0.028*
Emotional 8.0+5.8 15.0+9.3 0.009*
Catastrophic 6.6+4.3 9.0+£6.2 0.175
STAI
X1 38.6 (7.0) 46.2 (10.1) 0.011*
X2 39.9 (7.4) 49.0(11.2) 0.006*
BDI 8.4 (5.2) 14.9 (10.8) 0.026*
PSQI 7.5(3.3) 8.3 (4.7) 0.523

Data are presented as mean + standard deviation or n (%).
*o < 0.05. TRT, tinnitus retraining therapy; VAS, Visual Analog
Scale; THI, Tinnitus Handicap Inventory; STAI, State-Trait Anxiety
Inventory; X1, axis1; X2, axis2; BDI, Beck Depression Inventory;
PSQI, Pittsburgh Sleep Quality Index
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Table 3. Treatment response* of 1 months after mobile based tinnitus retraining therapy

Mobile based TRT p-value Conventional TRT p-value

VAS score (initial vs. 1 month)

Total 5.00£6.62 0.004* 2.33+£5.62 0.071
Awareness (1-10) 1.00+2.92 0.153 0.29+2.03 0.526
Annoyance (1-10) 1.32+£2.24 0.020* 1.14+2.41 0.0421
Loudness (1-10) 1.16+1.71 0.008* 0.19£1.99 0.666
Impact of life (1-10) 1.53£2.80 0.029* 0.71£1.74 0.074

THI (initial vs. 1 month)

Total 3.68+8.39 0.072 13.62+17.67 0.002f
Functional 2.11£5.44 0.109 4.67+8.13 0.016"
Emotional 0.63+4.17 0.517 5.62+6.77 0.001*
Catastrophic 0.95+3.42 0.243 3.33+5.49 0.0117

Data are presented as mean = standard deviation. *freatment response: difference between initial VAS score and score after
freatment; 10 <0.05. TRT, tinnitus refraining therapy; VAS, Visual Analog Scale; THI, Tinnitus Handicap Inventory

Table 4. Treatment response* of 3 months after mobile based tinnitus retraining therapy

Mobile based TRT p-value Conventional TRT p-value

VAS score (initial vs. 3 months)

Total 4.24+6.06 0.007* 1.90+6.83 0.216

Awareness 1.26+£2.40 0.034* -0.05£2.73 0.937

Annoyance 1.11£2.16 0.038* 0.86+2.43 0.122

Loudness 0.92+2.07 0.068 0.81+1.81 0.053

Impact of life 0.95+2.72 0.146 0.29+2.31 0.576
THI (initial vs. 3 months)

Total 2.68+£10.56 0.283 11.14+15.62 0.004t

Functional 1.16£5.18 0.343 4.86+7.55 0.008"

Emotional 1.05+£3.73 0.235 3.71£5.49 0.006"

Catastrophic 1.26+4.07 0.193 2.57+5.73 0.053
STAI

X1 -2.47+9.70 0.281 5.45+10.20 0.0271

X2 -2.11+£7.66 0.246 3.75+7.43 0.036f
BDI 1.21£4.10 0.215 0.90+5.11 0.440
PsQl 0.32+2.54 0.594 0.30+2.36 0.577

Data are presented as mean + standard deviation. *freatment response: difference between initial VAS score and score after
freatment; o < 0.05. TRT, tinnitus retraining therapy; VAS, Visual Analog Scale; THI, Tinnitus Handicap Inventory; STAI, State-Trait
Anxiety Inventory; X1, axis1; X2, axis2; BDI, Beck Depression Inventory; PSQI, Pittsburgh Sleep Quality Index
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