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Abstract

Background and Aim: Tinnitus is a subjective
auditory symptom referred to the perception of
sound in the absence of external stimuli, and
there is no definite treatment for it. Rehabilitation
methods and laser therapy have been recommen-
ded used for its management. This study aimed
to investigate the photobiological effects of low-
level laser therapy (LLLT) and tinnitus retraining
therapy (TRT) in patients with acoustic trauma-
induced tinnitus.

Methods: This clinical trial was conducted on 60
patients suffering from acoustic trauma-induced
tinnitus for more than six months, divided into
three groups of LLLT, TRT and LLLT + TRT.
The Persian version of tinnitus handicap inven-
tory (P-THI), visual analog scale (VAS), and
loudness match (LM) scale were used to collect
data. The collected data were analyzed in SPSS
version.22 software. The effect of time, group
and time x group on the scores of VAS, LM,
P-THI and its subscales were examined.
Results: There was a statistically significant diff-
erence between LLLT + TRT and LLLT groups
after intervention in terms of LM (p = 0.002) and
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VAS (p =0.001) variables, but no statistical sig-
nificance for P-THI and its subscales (p = 0.442)
was found.

Conclusion: Combination of LLLT and TRT, as
a therapeutic protocol, is recommended due to
their remarkable effects in reducing acoustic
trauma-induced tinnitus symptoms. The use of
LLLT method alone, however, is not recommen-
ded due to its lower effects.
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Introduction

Tinnitus is one of the most common distressing
diseases of the auditory system, especially
among the personnel of military and industrial
sectors. In this disorder, the person involuntarily
perceives a sound with no external origin either
in one or both ears. Tinnitus can lead to sleep
disturbances, impaired concentration, stress,
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anxiety, etc. [1,2]. The sound can stem from the
middle ear, the cochlea, the brainstem or the
central nervous system. Rather than a disease,
tinnitus is an indicator of a problem in central or
peripheral nervous systems. Exposure to sound
and acoustic trauma are the most prevalent repor-
ted causes of tinnitus [3]. Tinnitus has been the
subject of many studies, especially those conduc-
ted on the military personnel. In a prospective
study by Nondahl et al., the prevalence of tinnitus
in United States was reported 9%, of which 2%
was reported intolerable [4]. Folmer et al. investi-
gated the prevalence of tinnitus among US sol-
diers and veterans using the National Health and
Nutrition Examination Survey data. They repor-
ted a prevalence of 8.8% and 6.1% in individuals
with high and low noise exposure, respectively
[5]. MacGregor et al. investigated the prevalence
of tinnitus among the US soldiers who were pre-
sent in Afghanistan and lIraq wars zones. They
reported a prevalence of 19.1% and 31.3 % in
first and second health evaluations, respectively
[6]. Tinnitus is a challenging problem in patients
with hearing impairments. So far, no definite
treatment was introduced for it. Regarding the
high prevalence of tinnitus, determining thera-
peutic protocols for tinnitus is essential.

Although many pharmacological treatment
methods such as anxiety medications, antidepre-
ssants, sedatives and dietary supplements have
been studied, their use was only able to reduce
the symptoms and have not been a definitive
treatment method [2,7,8]. Hence, to reduce or
terminate the symptoms, therapeutic and rehabi-
litation methods such as tinnitus retraining the-
rapy (TRT), sound therapy, cognitive behavioral
therapy (CBT), biofeedback, electrical stimula-
tion and laser therapy [9-11] have been proposed.
By using these methods in paraclinical wards,
the symptoms can somehow be mitigated or even
temporarily or permanently terminated. Now-
adays, laser therapy is widely used for diagnostic
and therapeutic purposes. The low-level laser
therapy (LLLT) is a method that is used for
treatment and rehabilitation of tinnitus in pati-
ents. The LLLT is also used for sudden sensori-
neural hearing loss, Meniere's disease and bala-
nce impairments [12,13]. With direct effect on
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rapid regeneration of hair cells, the LLLT can
improve the symptoms or prevent the additional
cell damage. In this method, the wavelength is
irradiated in a way that allows the photons to pass
through the tissue and stimulate the targeted
cells. In this process, the laser photons are absor-
bed by the cell and, since photons are biologic
stimuli, stimulate the cells to induce biological
responses that can help by improving blood
circulation and cell regeneration [14,15]. The
TRT is a rehabilitation method consisted of
psychological counseling and sound therapy. By
reducing the intensity of tinnitus, sound therapy
facilitates the habituation process, while coun-
seling aims to reclassify the tinnitus symptoms
into either ineffective or negative effects for
adaptation to tinnitus by inducing changes in the
mechanisms responsible for transferring signal
(tinnitus or external sound in case of misophonia)
from the auditory system to the limbic and auto-
nomic nervous systems, and through this, remove
signal-induced reactions without attempting to
directly attenuate the tinnitus source or tinnitus/
misophonia-evoked reactions. In counseling, the
patient is trained about neurophysiological patt-
ern of tinnitus, receives detailed information to
reduce patient concerns and is prepared for the
adaptation process (Fig. 1) [11,14,16,17].

Given the wide and successful application of
lasers in medical fields [18], and notable effects
of TRT in tinnitus rehabilitation, this study aims
to investigate the effectiveness of LLLT com-
bined with TRT in tinnitus patients. Due to the
different mechanisms of the two methods (LLLT
is effective in regenerating damaged cells and
TRT help with the process of tinnitus habitu-
ation), their combination may have a significant
effect on the treatment of tinnitus.

Methods

Participants

This study was conducted from March 2020 to
February 2021 in the Department of Ear, Nose
and Throat (ENT), Imam Reza Hospital in Iran.
Participants were 60 patients with tinnitus aged
20—60 years who had experienced various levels
of noise and acoustic trauma. They reported
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Fig. 1. The neurophysiological model of
tinnitus.

either unilateral or bilateral tinnitus in the past six
months due to presence in war zones and military
services. The majority of them had experienced
one or more sessions of medication therapy using
sedatives and dietary supplements (e.g. vitamin
B1 and ginkgo derivatives). Five subjects had
received incomplete auditory and tinnitus rehabi-
litation services and 10 had not received any
treatment. The inclusion criteria were normal
tympanic membrane condition under otoscopy,
no any complication neither in middle ear nor in
the outer ear canal under otoscopy and tympano-
metry tests, no complications in the inner ear
(e.g. Meniere's syndrome, perilymphatic fistula,
and superior semicircular canal dehiscence synd-
rome), experiencing subjective tinnitus caused
by acoustic trauma, no any health problems (e.g.
neurologic diseases, severe panic disorders, men-
tal disorders, drug/alcohol abuse), and receiving
no medication or rehabilitation for tinnitus in
the past three months. Violating one of inclusion
criteria leads to the exclusion from the study. The
hearing threshold of participants was < 25 dB HL
from 500 to 2000 Hz and their hearing loss was
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in a range of 2545 dB HL (mild to moderate) at
3000—-8000 Hz frequency [2].

Procedure

Medical examination was first conducted by an
ENT specialist to check the conditions of the
outer (for earwax), and middle ears (for otitis
media), medication use, family history and other
diseases in patients that can affect the study
outcome. Next, all eligible participants were
referred to an audiologist for audiologic testing,
completing questionnaires, and receiving LLLT
and TRT. Audiologic tests included pure-tone
audiometry using an audiometer (AT235, Inter-
acoustics, Denmark) and TDH39 headphones,
tympanometry using a tympanometer (AD229 e,
Interacoustics, Denmark), ipsilateral and contra-
lateral acoustic reflexes, tinnitus assessments,
and the impact of tinnitus on social and emo-
tional functions. Then, the tinnitus-related imp-
airments were measured using Persian version of
tinnitus handicap inventory (P-THI) [19], and
visual analog scale (VAS), while the tinnitus
loudness was measured by loudness match (LM)
scale. Tinnitus assessments included the determi-
nation of pitch-matching (PM), minimum mask-
ing level (MML), and residual inhibition (RI)
(Table 1). Most participants in the study reported
a PM close to audiometry frequencies of hearing
loss. Their LM was 0—10, and their MML was
reported 5-30 dB SL. With a Cronbach's alpha
coefficient of 0.93, the P-THI measures the
impact of tinnitus on a patient's daily life. This
questionnaire consists of 25 items and three
subscales of functional (11 items), emotional (9
items), and catastrophic (5 items) [20]. The VAS
is used for the evaluation of cognitive impair-
ments that cannot be directly measured. Using
this test, the patients were asked to rate their
tinnitus on a scale from 0 to 100. All assessments
were conducted before and after intervention.
The audiologic tests and P-THI took 20 and 40
min to complete, respectively. Then, the
participants were randomly divided into three
groups of LLLT, TRT and LLLT + TRT. In the
LLLT group, a low-powered laser (5 mW power
and 650 nm wavelength) was irradiated to the
target area for 20 min (15 min through the ear
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Table 1. Pitch-matching, loudness-matching, minimum-masking-level, and residual inhibition in low-

level laser therapy, tinnitus retraining therapy, and low-level laser therapy and tinnitus retraining

therapy groups
LLLT (pre/post) TRT (pre/post) TRT & LLLT (pre/post)
W oe @ W oW oE e b e & 0
SPL)  SPL) SPL)  SPL) SPL)  SPL)

1 6/6 6/4 1010 ++ 3N 52 15/5 A & 1010 ++
2 m 53 1515 4+ m 5/3 10/0 A 66N 8/ 1010 ++
3 6/8 8/6 1055 A 66N 6/3 15/0 A 44 3 1510 4+
4 38414 /5 1510 4+ 8/8 6/4 15/0 A 64 62 10/5 A
5 4/4 53 5/5 A o5 e 10/0 - 36N 612 1515 4+
6 8/8 53 5/10 A 44 8/3 10/5 o+ 66 5/ 2010 -+
7 6/8 6/4 1010 ++ N 63 5/10 A 34, 8 2525 -+
8 8/8 6/4 15/5 - 6/6 6/3 15/5 A 66 63 10/5 e
9 33 8/6 5/10 A HAN  6l4 20/5 4 66N 502 1510 ++
10 4&6/8 75 1010 ++ 6/6 713 10/0 A a6 62 1510 4+
11 44 5/4 1520 4+ 8/8 5/3 10/5 A 88 62 1010 4+
12 2844 86 2020 -+ 8N/BN 713 15/5 o+ 8N/ 51 5/5 e
13 4N 42 1010 ++ 48N 53 15/5 ++ g/‘g‘N 8/5 10/5 -
o0& e 15/5 4 6/6 6l4 15/5 - 88 62 5/10 A
15 33 75 1055 e+ 44 6/3 10/0 A 86 62 15/5 e
16 44 53 5/5 i+ 05, 8 255 A 4AN 82 1510 ++
17 6NI6 6/4 1010 ++ 6/6 5/3 25/5 I+ 66 62 2010 -+
18 e 717 20125 - 8/8 6l4 10/0 A 33 6P 2510 4+
19 ANBN 77 2020 - 406 714 15/5 A 33N 63 30125 4+
20 44 6/3 1515 4+ 8/6 714 3000 I+ R 10/5 -
21 606 8/5 5/10 A JINE g 20/5 A a4 6 15/5 A
22 8BN 55 1055 + 44 77 15/5 A HAN T2 1510 -+
23 6N 05 1010 4+ 6... 500 10/0 A 66N 812 1075 A
24 ME& s 15115 4+ 66 62 5/10 I+
25 88N 3 1010 ++

LLLT; low-level laser therapy, TRT; tinnitus retraining therapy, PM; pitch-matching, LM; loudness match, MML; minimum masking level, RI;

residual inhibition, (+); complete and partial residual inhibition reports were considered positive, (-); absent and rebound residual inhibition were
reported negative
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Fig. 2. Low-level laser device (Tinnitool
DiskMark GmbH) used in current study.

canal and 5 min through the mastoid bone) at 20
sessions over 60 days (3-day intervals) [21].
Using a portable device (TinniTool, DiskMark
GmbH, Switzerland) (Fig. 2).

For the patient convenience, they received ins-
tructions on how to use the device to continue the
therapy at home and were asked to report online
on how and how long they used the device. In the
TRT group, participants first become familiar
with the neurophysiological patterns of tinnitus.
The therapeutic principles for tinnitus including
counseling and discussion about habituation,
control and fitting of hearing aids were explained
to them. A comprehensive plan to eliminate the
negative associations of tinnitus and facilitate
the adaptation process was also established for
them by providing information about the invol-
ved mechanisms and the subsequent anxiety [22].
The predominant cause of negative associations
generated by tinnitus is the unawareness of the
patient or inappropriate counseling that can lead
to fear and anxiety [23,24]. The counseling inclu-
ded: a) explaining about the results of auditory
tests, b) describing the functions of peripheral
and central auditory systems, limbic system,
and autonomic nervous system, c) relating these

http://avr.tums.ac.ir
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functions to the patient's condition, d) explaining
about the tinnitus habituation and how to achieve
it, ) explaining about the effect of sound the-
rapy, and f) answering to the patient's questions
about the neurophysiological patterns of tinnitus
[22,23]. Given that all participants were suffering
from a degree of hearing loss at frequencies >
3000 Hz, ranging from mild to moderate, sound
therapy was carried out as a substantial part of
TRT for the patients while walking using Berna-
fon Zerena 1 receiver-in-the-canal (RIC) model
made in Switzerland. This model has the most
appropriate frequency amplification and cove-
rage with the least amount of feedback for high
frequency effects and, thus, is a suitable model
for the participants [22,25]. The RIC hearing aids
are suitable for reducing the occlusion effect.
Two hearing aid programs were used for each
participant in this group. The first program con-
sists of amplified ambient noise and speech sou-
nds used in a noisy environment. The second pro-
gram consists of a broadband white noise used in
a quiet environment.

Statistical analysis

At the end of the study, two participants failed
to continue the study. The remaining 58 parti-
cipants included 19 in the LLLT group, 19 in
the TRT group, and 20 inthe LLLT + TRT group.
To examine the mean difference between the
study groups before and after the intervention,
repeated measure ANOVA was performed. To
know where was the difference between the three
groups, Tukey’s post hoc test was carried out.
The significance level was set at 0.05 for all
analyses conducted in SPSS 22 software.

Results

Of 58 participants, 14 had unilateral tinnitus and
44 had bilateral tinnitus (32 experiencing it in the
right ear and 40 in the left ear). The mean age of
participants was 41 + 10 years (ranged 21-59
years) with a mean tinnitus duration of 4 + 2
years. Based on the VAS results, a total decrease
of 48.4% in tinnitus loudness was observed
after intervention (31.8 + 13.9) compared to
pre-intervention value (59.7 + 12.9). The greatest
tinnitus loudness reduction (75%) was observed

Aud Vestib Res (2021);30(3):209-219.
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Fig. 3. Mean and standard deviation of the visual analog scale and loudness matching in two groups of
total subject and subject using low-level laser therapy and tinnitus retraining therapy intervention.
VAS; visual analog scale, LM; loudness match.

in the LLLT + TRT group (58.8 £ 17.4 reduced
to 20.6 £ 8.3). The reduction was also observed
in the LM after intervention (3.2 = 1.4) compared
to the pre-intervention value (6.2 = 1). The LM
reduction was higher in the LLLT + TRT group
(6.3 £ 1.1 reduced to 2.2 + 0.9), which had a
significant correlation with the VAS score (Fig.
3).

The results of ANOVA showed that the effect
of time (F(1,69) = 416.05, p < 0.001), group (F(,69
=7.2,p=0.001) and time x group (F,69) = 23.6,
p < 0.001) was statistically significant on the
VAS score. The results of Tukey’s post hoc test
showed a statistically significant difference
between LLLT + TRT and LLLT (p =0.001) and
between LLLT + TRT and TRT (p = 0.038)
groups, while no statistically significant diffe-
rence was observed between LLLT and TRT
groups (p = 0.48) (Fig. 4).

Regarding the LM, the findings also showed the
statistically significant effects of time (F(,69) =
619.9, p < 0.001), group (Fe,69) = 6.5, p = 0.002)
and time x group (F2,69) = 33.9, p < 0.001). The
results of Tukey’s post hoc test showed a
statistically significant difference between LLLT
+ TRT and LLLT groups (p = 0.002), while no
statistically significant difference was observed

Aud Vestib Res (2021):30(3):209-219.

between LLLT + TRT and TRT (p = 0.344) and
between LLLT and TRT (p = 0.088) groups.
Since both LM and VAS score are associated
with tinnitus loudness, their Pearson correlation
coefficient was measured which was positive and
significant (r = 0.881, p < 0.001).

The results showed a significant decrease in the
P-THI score and its subscales after intervention.
The mean total P-THI score before intervention
was 52.4 + 14.3 reduced to 32.9 * 14.7 after the
intervention. This reduction was greater in LLLT
+ TRT group (54.6 + 11.7 reduced to 27.9 + 11.6)
(Fig. 5). For the overall P-THI, the findings
revealed that the effects of time (F(,55 = 202.7,
p < 0.001) and time x group (Fess = 9.3,
p < 0.001) was statistically significant while the
effect of group was not statistically significant
(Fass = 1.1, p > 0.323). The results of Tukey’s
post hoc test showed no statistically significant
difference between LLLT + TRT and LLLT
(p = 0.442) and between LLLT + TRT and TRT
(p = 0.982) groups. Regarding the subscales of
P-THI, the results showed that the effect of time
on catastrophic (F,55 = 132.1, p < 0.001), emo-
tional (Fs5 = 148.7, p < 0.001) and functional
(F,55 = 110.2, p < 0.001) responses were statis-
tically significant. The effect of group was not
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Fig. 4. Comparing the results of visual analog scale for low-level laser therapy, tinnitus retraining the-
rapy and low-level laser therapy and tinnitus retraining therapy groups before and after intervention.
As shown in the figure, there is significant difference between low-level laser therapy and tinnitus
retraining therapy and low-level laser therapy groups (*** = p < 0.05) and this difference between the
low-level laser therapy and tinnitus retraining therapy groups after intervention is not significant (* =
p > 0.05). VAS; visual analog scale, LLLT; low-level laser therapy, TRT; tinnitus retraining therapy.

statistically significant on catastrophic (F(,s5) =
0.8, p =0.433), emotional (F(2,55 =0.3,p=0.681)
and functional (Fs5 = 0.2, p = 0.787) responses.
However, the interaction effect of time and group
on catastrophic (Fess) = 3.4, p = 0.038),
emotional (Fes5 = 8, p = 0.001) and functional
(Fess) = 4.5, p = 0.014) responses were statis-
tically significant.

With respect to the subscales of P-THI, the res-
ults of Tukey’s post hoc test showed no statis-
tically significant difference between LLLT +
TRT and LLLT (Pca = 0.816, Pr= 0.847, Pe =
0.795) and between LLLT + TRT and TRT (Pca
=0.758, Pr=0.941, Pe = 0.855) groups.

Discussion

The current study investigated three clinical
methods of LLLT, TRT and combined LLLT and
TRT in patients suffering from tinnitus caused by
acoustic trauma. The participants reported vari-
ous degrees of tinnitus with a duration of more
than one year and loudness of > 3 dB SL under
LM evaluation. Sound therapy was conducted on
these patients using RIC hearing aids. The results
indicated the positive effects of all three methods
in removing sensitivity to tinnitus, reducing its

http://avr.tums.ac.ir

symptoms, and improving the psychological con-
ditions of patients. Based on the LM and VAS
score, a statistically significant decrease in tinn-
itus loudness was found after intervention in all
three groups. Decreased loudness can reduce the
annoyance caused by tinnitus, improve sleep
quality, and reduce stress [16,17]. In this study, a
total decrease of 48.4% in tinnitus loudness was
reported in all groups after interventions. This is
consistent with the findings of Dmirkol et al.,
Shiomi et al., Gungor et al. and Montazeri et al.
who suggested that LLLT can be a valuable and
effective method in improving the tinnitus symp-
toms [26-29]. One of the strengths of the current
study was the use of higher number of LLLT
sessions compared to other studies. In other
words, additional routine sessions per week can
be more beneficial for patient recovery.

The direct simulation effect of laser on the ions
in cells increases the amount of energy or ade-
nosine triphosphate (ATP) required to activate
sodium-potassium pump. After a tissue damage,
the membrane potential is rapidly declined
and the neurons become depolarized quickly.
This process results in pain perception and
tissue dysfunction. Laser therapy improves the

Aud Vestib Res (2021);30(3):209-219.
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Fig. 5. Mean and standard deviation of the tinnitus handicap inventory in two groups of total subject
and subject using low-level laser therapy and tinnitus retraining therapy intervention. P-THI; Persian
version of tinnitus handicap inventory, LLLT; low-level laser therapy, TRT; tinnitus retraining
therapy.

metabolism of body and promotes blood flow to
the damaged tissue, contributing to cell regene-
ration [14,30,31]. Moreover, biological induction
by laser therapy is conducive to cell division and
activation of specific immune-defense molecules
through simulation of immune system. Laser the-
rapy, by affecting optical receivers (hemoglobin,
porphyrins and cyclic nucleotides) and reacting
to red light spectrum, simulates the changes in
metabolism and structure of DNA, RNA and
proteins. These changes subsequently lead to the
synthesis of intermediate compounds such as free
radicals and oxidized radicals which are essential
for secondary reactions of cell regenerative pro-
cess [9]. Therefore, these mechanisms under-
lying the cell-regeneration effects of laser may
explain the effect of LLLT in improving tinnitus
symptoms. It should be mentioned that a hearing
loss of < 50 dB HL was one of the inclusion
criteria in our study, since the outer hair cells may
be impaired at this level of hearing loss which
can make the regeneration and recovery con-
ditions difficult, terminate active augmentation
of cochlea, and impair auditory efferent system

Aud Vestib Res (2021):30(3):209-219.

[32].

Other study method was TRT which consists of
two components, psychological counseling and
sound therapy. In sound therapy, the adaptation
of patient to tinnitus is facilitated using appro-
priate sounds. Limbic and autonomic nervous
systems are involved in this adaptation process.
If a person perceives tinnitus without having
a negative reaction to it, the tinnitus signal will
be constrained to the auditory system, but if it
spreads to the limbic and autonomic nervous
systems by activating the sympathetic part of the
autonomic system, it will evoke several negative
reactions such as annoyance, anxiety, and panic
and triggers survival reflexes resulting in dec-
reased quality of life [22,23].TRT works inde-
pendent of the cause of the tinnitus, and the habi-
tuation of the reaction to the tinnitus occurs out-
side the central auditory pathways. Therefore, the
etiology of tinnitus is irrelevant, and TRT can be
successfully used for any type of tinnitus, e.g.
bilateral, unilateral, continuous, or intermittent,
as well as for somatosounds [22]. Habituation
cannot be achieved to dangerous or threatening
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stimuli or may be achieved with difficulty which
evoke strong emotional reactions (negative or
positive). Therefore, the primary goal of counse-
ling in TRT is the reclassification of tinnitus
signal to the category of neutral stimuli. This is
achieved by teaching the mechanisms of tinnitus
and its nature, although it may evoke strong
negative reactions affecting the quality of life of
the patients. Tinnitus patients usually have poor
understanding of tinnitus and it remains a mys-
tery for them. Therefore, demystification of tinn-
itus and providing patients with sufficient know-
ledge is important [22]. Since there is no tool for
controlling unconscious areas of the brain, the
negative associations of tinnitus can be reduced
by providing the patient with information about
the mechanisms of tinnitus and the ensuing stress
[34]. Generally, the main cause of such negative
associations is the lack of knowledge of tinnitus
mechanism and its origin in patients. Therefore,
providing patients with the right information can
greatly mitigate the fear and anxiety in them, and
inform them how to manage their mental prob-
lems [22]. Patients feel more relaxed after expre-
ssing their problems and receiving appropriate
feedback. Perhaps, one of the reasons for the
success of TRT is the use of counseling.

Sound therapy is another component of TRT
[22,23] which was presented to the patients in the
TRT and LLLT + TRT groups using hearing aids
(two manual fitting programs using white noise
presentation and sound amplification). The pati-
ents reported the significant reduction of the
annoying symptoms of tinnitus. Their handicap
caused by tinnitus was measured using the P-THI
whose results showed a significant decrease in
the P-THI score and its subscales. The study
participants were not candidate to use hearing
aids since their hearing loss was mild to moderate
at high frequencies. Fitting hearing aids can
enhance the auditory input, reduce the difficulty
and efforts to hear the speech, and increase the
quality of life of patients. Combination hearing
devices (combining sound generators and hear-
ing aids) are preferable option for sound therapy
to be used along with enrichment of environ-
mental sounds [22]. In people with hearing loss,
sound generators are not used alone, as they can
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make the understanding of speech even more
difficult. Such devices can make tinnitus even
worse due to an increase in the strain to hear and
understand the speech [22]. According to the res-
ults of this study, achieving an optimal habitu-
ation process can be attributed to the sound the-
rapy program using partial noise or amplifying
sound [22,33]. The results of this study were con-
sistent with the findings of Shekhawat et al., Ser-
eda et al., Ricketts et al. and Lee et al. One dis-
advantage of these studies is the lack of attention
to the adverse effects of tinnitus and the beha-
vioral and psychological aspects of tinnitus pati-
ents [11,35-37]. We not only used sound therapy
by acoustic tools but also considered the beha-
vioral and psychological aspects of patients by
counseling them [38]. Our results were also con-
sistent with the findings of Nemade et al. and
Reddy et al. in terms of using TRT [17,39]. One
disadvantage of our study compared to these stu-
dies was the shorter duration of TRT (three mon-
ths). Perhaps more permanent habituation can be
achieved by using the TRT for a longer period.

Conclusion

The low-level laser therapy (LLLT) and tinnitus
retraining therapy (TRT) are beneficial, indivi-
dually or combined; however, the use of LLLT
alone do not have a significant advantage over
TRT and combined LLLT and TRT. For treat-
ment of tinnitus, the combined approach is more
effective. Since no definite treatment is available
for tinnitus, application of all safe methods that
can lead to complete or partial improvement of
tinnitus symptoms can be helpful for the patients,
but each patient has different responses to them.
Therefore, a comprehensive therapeutic protocol
is needed for treatment of tinnitus caused by
acoustic trauma.
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