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Introduction Tinnitus has been shown to decrease the quality of life of a person. 
Being a less understood domain of the medical field, there are no definitive established 
therapies that can be applied to all patients of tinnitus. The current study is an effort 
to evaluate the effectiveness of the Tinnitus Relief device in the patients of tinnitus.
Aim To evaluate the effectiveness of Tinnitus Relief device TRx in treatment of 
tinnitus.
Methods A prospective study involving 67 participants suffering from tinnitus was 
conducted in a clinical setup at Delhi, Chandigarh, and Mumbai. These participants 
were subjected to pure tone audiometry (PTA) and an interview using Tinnitus Hand-
icap Inventory (THI) questionnaire. These participants were advised to use Tinnitus 
Relief device TR201, TR301, TR401 for more than 6 to 10 months. Improvement in 
tinnitus in terms of percentage, questions pertaining to THI, and overall improvement 
in life (subjective) were evaluated after discontinuation of the use of the device in each 
participant.
Results It was found that there was significant improvement in mean THI score, fol-
lowing treatment with Tinnitus Relief TRx. This device was also able to completely 
alleviate 5 out of 12 associated complaints of tinnitus. No association could be found 
between the use of Tinnitus Relief therapy and hearing loss.
Conclusion Tinnitus Relief TRx can emerge as an effective tool for treatment of the 
tinnitus and can improve the life of the sufferer.
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Introduction
Tinnitus or has been one of the less explored conditions in 
the field of medicine. It is defined as the conscious perception 
of sound in absence of external stimulus. This condition can 
be classified as primary or secondary. The exact causation 
of the primary (or subjective) tinnitus has not been identi-
fied. However, literature suggests that tinnitus is most com-
monly observed among patients of hearing loss.1 One of the 
major risk factors responsible for tinnitus is “exposure to loud 
noise.”1 Primary tinnitus can only be perceived by the suffering 
patient. It cannot be detected by the examiner with or without 

amplification. However, changes have been observed in the 
electroencephalography (EEG) or magnetoencephalography 
signals from the patients of primary tinnitus, which mostly 
indicates involvement of temporal lobe of the brain.2 It has 
been believed that, it is the absence of auditory stimulus in 
hearing loss, which triggers altered sensations resulting in tin-
nitus. The secondary tinnitus has been linked to various organ-
ic conditions pertaining to anatomical structure of middle ear 
or blood vessel. Essentially, the sound of secondary tinnitus 
can be perceived by the examiner, with or without amplifi-
cation. Tinnitus has been described as number of expressions 
such as wheezing, humming, ticking, and sound of a cricket.
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Data on the exact burden of tinnitus are not available in 
India. Various studies conducted in western countries have 
revealed prevalence of tinnitus as between 8% and 15%.3 Some 
studies have also indicated its prevalence as high as 25%.4 
Although the incidence of tinnitus varies within different age 
groups, there are clear evidences available which indicate a 
rise in the incidence of tinnitus with presbycusis and aging.5 
When the burden is estimated in sheer  number of persons 
suffering from the tinnitus, it reaches to 40 to 50 million peo-
ple worldwide. Approximately 5% of them experience severe 
debilitating effect of tinnitus.6

The tinnitus has been known to decrease the quality of 
life by causing stress, annoyance, anxiety, and disturbances 
in the sleep. The degree of its effect on the life of a patient 
depends on the severity. There have been cases where tinni-
tus has led to depression and ultimately suicidal tendencies.7

The instrumental quantification is almost impossible in 
cases of primary tinnitus. Even in cases of secondary tinni-
tus, the mental or psychological effects cannot be measured 
by the conventional available instruments. For the same, 
tools such as Tinnitus Handicap Inventory (THI) have been 
designed to measure the level of handicap imparted by the 
tinnitus.8

At this juncture, according to the cause and severity of the 
tinnitus, multiple therapies are available and several of them 
are still being evaluated for effectiveness. It can be safely said 
that treatment of tinnitus is still an enigma for medical field. 
The large basket of treatment modalities includes auditory 
stimulation with sound enrichment, implantable devices, 
behavior therapy, pharmacological therapy, tinnitus retrain-
ing therapy, surgical correction of structural abnormalities of 
blood vessels, neuromodulation, counseling, and many more 
which are under research. However, the effectiveness of these 
treatments has shown variations in different research stud-
ies. None of them can be labeled as a definitive treatment for 
primary tinnitus. The sound therapy or masking has failed 
to show enough evidence of its effectiveness in treatment 
of tinnitus.9 A study conducted by Ahmed and Khater have 
shown cochlear implant as an effective method to suppress 
tinnitus.10 Cognitive behavioral therapy has shown positive 
effects on alleviating annoyance caused by tinnitus, but it 
has not been effective in suppression of tinnitus.11 Pharma-
cotherapy and surgical corrections have been effective in 
secondary tinnitus, but they have not revealed their role in 
suppressing primary tinnitus. Tinnitus retraining therapy 
(TRT) is a combination of counseling and sound therapy. Pre-
vious studies have demonstrated that TRT has been effective 
in reducing the interference of tinnitus in patients’ life. How-
ever, it could remove tinnitus completely in approximately 
20% of the patients.12

Current study was based on a newly developed Tinnitus 
Relief TRx, which can be a potential tool in management of 
the tinnitus. It is a noninvasive device, which requires min-
imal training for effective use. Being easy and handy device, 
it is suitable for patients of all ages and educational classes. 
However, before applying the device in clinical management, 
there is requirement of research to evaluate its effectiveness. 

Present study aimed to evaluate and quantify the effective-
ness of Tinnitus Relief TRx in treatment of tinnitus.

Methods
Present study was a prospective study among patients diag-
nosed with tinnitus. The study was conducted from 10 June 
2017 to 8 April 2019. DrSpectra clinic is a tertiary level health 
care center, located at Delhi, Chandigarh, and Mumbai. A 
purposive sampling method was adopted for selection of a 
cohort of 67 patients suffering from tinnitus. At the time of 
enrolment, interviews were conducted to collect baseline 
information using a prestructured questionnaire. The ques-
tionnaire included sociodemographic information, informa-
tion regarding associated problems, and questions to calcu-
late THI. They were also subjected to Pure tone audiometry 
(PTA) for both ears. These patients were advised to use Tin-
nitus Relief TRx for more than 6 months. However, the actual 
use of the device by patients varied. After the discontinua-
tion of the use of device, each of these patients was inter-
viewed. At the time of follow-up interview, they were asked 
about the improvement in tinnitus in terms of percentage, 
questions pertaining to THI, and overall improvement in life 
(subjective). Four of the study participants were subjected to 
follow-up PTA as per the indication.

An informed consent was ensured from each patient 
before enrolment into the study.
Inclusion criteria:

 • This study is for primary tinnitus (or subjective).
 • Male and female patients with age 18 years or more.
 • Diagnosed with tinnitus (both recent onset and 

persistent).
 • Without any long history of clinical psychiatric illness 

before tinnitus started or history of treatment with/
consumption of psychotropic drugs.

Exclusion criteria

 • Patients with profound hearing loss
 • Patients with history or evidence of significant brain 

malformation or neoplasm, head injury, cerebral vas-
cular events, seizure, and neurodegenerative disorder 
affecting the brain or prior brain surgery.

Tinnitus Relief Device
Tinnitus Relief Device (Innoflaps Remedy Pvt Ltd, Delhi, 
India) is a small medical device (a tinnitus relief device) that 
looks like a mobile and coupled via comfortable, high-quality 
medical earphones. The device delivers a pattern of acoustic 
stimuli designed to retrain the neural pathways and is cus-
tomized for your hearing and tinnitus. A treatment program 
that includes ongoing personalized support, education, and 
monitoring from an expert who specializes in tinnitus.

Ethical Clearance
Current study was conducted by individuals, in guidance of 
innovators and senior doctors. The Tinnitus Relief device, 
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used for this study is developed by Innoflaps remedy Pvt. Ltd. 
(Clinic Name is Drspectra) and it has been filed for patent, 
which is under review. It is a class IIA device and the other 
study is also conducted by institution. This device is used for 
external use which is safe for humans.

Tinnitus Handicap Inventory (THI)8: THI is a questionnaire 
to identify and quantify handicap experienced by the patient 
because of tinnitus. It consists of 25 questions, for which the 
responses are recorded using the Likert scale. Each response 
is given appropriate score and a total is obtained at the end 
of questionnaire. Based on this total, the person was catego-
rized as below (►Table 1).

Statistical Analysis
The data were analyzed using the SPSS 25 software (Reseapro 
Scientific Services (P) Ltd., Bhubaneswar, India). The results 
were expressed in frequencies, percentage, mean, and standard 
deviation (SD). Paired t-test and Chi square test were applied 
appropriately to assess the association between variables.

Results
The study included 47 (70.1%) females and 20 (29.9%) males 
(►Table 2). It was found in PTA that the mean hearing loss 
among study participants was almost similar in both ears 
(with 35.4 dB [dB] in right ear and 36.5 dB in left ear). Mean 
age of the study sample was 40.6 years with standard devia-
tion of 17.1 years. The majority of the study sample was con-
stituted by the age group of 16 to 30 years (32.8%), followed 
by age group of 31 to 45 years (28.4%). The median duration 
of the tinnitus among study participants was 8 months. 
Majority of the study participants were suffering from tinni-
tus for 7 to 12 months (31.3%). Majority (95.5%) of the partic-
ipants were mild to catastrophic handicap according to THI. 
Out of them most of them were classified as severe handicap 
(34.3%).

Tinnitus was described with various terms by the study 
participants (►Fig.  1). For example, maximum participants 
(31) described tinnitus as “whistling” sound. Least number of 
participants (2) described it as a “sound of blowing air.” Many 
of them described tinnitus with even more than one term.

The mean baseline THI score was found to be 57.2 with 
standard deviation of 21.6. After using Tinnitus Relief TRx, the 
mean THI score had decreased to 30.9 with standard devia-
tion of 20.7. Paired t-test was applied to assess the difference 
between these two values and the difference was found to be 
significant (p < 0.05). So, it can be deduced from this result 

Table 1  Tinnitus severity category

THI score Category

0–16 Slight or no handicap (Grade 1)

18–36 Mild handicap (Grade 2)

38–56 Moderate handicap (Grade 3)

58–76 Severe handicap (Grade 4)

78–100 Catastrophic handicap (Grade 5)

Table 2  Characteristics of the study sample at the time of 
enrolment

Characteristics Value

Gender

Male (number/percentage) 20 (29.9%)

Female (number/percentage) 47 (70.1%)

Hearing loss (in decibels)

PTA-Right ear (mean ± SD) 35.4 ± 22.2

PTA-Left Ear (mean ± SD) 36.5 ± 22.0

Age distribution (in completed years)

Less than 16 2 (3.0%)

16–30 22 (32.8%)

31–45 19 (28.4%)

46–60 16 (23.9%)

More than 60 8 (11.9%)

Mean age (mean ± SD) in completed years 40.6 ± 17.1

Duration of tinnitus (in completed months)#

≤ 6 14 (20.9%)

7–12 21 (31.3%)

13–18 8 (11.9%)

19–24 9 (13.4%)

≥25 12 (17.9%)

THI categories

Slight or no handicap 3 (4.5)

Mild handicap 11 (16.4)

Moderate handicap 17 (25.4)

Severe handicap 23 (34.3)

Catastrophic handicap 13 (19.4)
#The duration of tinnitus was unknown among 3 patients.

Fig. 1 Types of tinnitus experienced by the study participants before 
treatment (N = 67).

that treatment with Tinnitus Relief TRx significantly reduces 
the level of handicap amongst patients of tinnitus (►Table 3).

Further analysis was done to assess the effect of duration 
of treatment on the improvement in THI scores. The findings 
of the same are in ►Table 4.

During data analysis, the study group was divided, based 
on the duration of treatment, into two groups—those who 
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Table 3  THI scores before and after treatment

THI score Mean ± SD p-Value*

Before treatment 57.2 ± 21.6 <0.05 (significant)

After treatment 30.9 ± 20.7

*Paired t-test.

Table 4  Improvement in hearing among patients (after 
treatment)

PTA before 
treatment (dB) 
(mean ± SD)

PTA after 
treatment (dB) 
(mean ± SD)

p-Value*

Right ear 48.44 ± 37.42 39.24 ± 33.08 0.40847

Left ear 37.96 ± 19.44 25.98 ± 13.49 0.24825

*Paired t-test.

Table 5  Comparison of THI before treatment and after treatment in two groups of patients based on duration of treatment

THI Treatment received for ≤ 2 months p-Value Treatment received 
for > 2 months

p-Value

Before treatment 58.82 ± 19.469 <0.05 56.68 ± 22.488 <0.05

After treatment 32.35 ± 24.731 30.40 ± 19.445

*Paired t Test

Table 6  Comparison of subjective improvement (in percentage) and pre and post differences in two groups based on the treat-
ment duration

Treatment received 
for ≤ 2 months

Treatment received 
for > 2 months

p-Value 
(paired t-test)

Percentage improvement 60.00 ± 33.54 64.1 ± 26.35 0.607

Difference between THI scores of pretreatment and 
post-treatment phase

26.28 ± 21.15 26.47 ± 19.07 0.972

group and 26.4 in the second group. Again, no statistical differ-
ence could be found between these two values.

As evident from the ►Table 7, the most common problem 
associated with tinnitus was irritation (76.1%) followed by 
heaviness in the head (55.2%). After treatment, 100% improve-
ment was observed in the complaints of heaviness in ears, 
difficulty in concentration, vertigo, anger, and depression.

As evident from ►Fig. 2, there was improvement in terms 
of severity of handicap categories after treatment with Tinni-
tus Relief TRx. Maximum improvement (24.9%) was observed 
among patients who were severely handicap before treatment, 
followed by those who were catastrophic handicap (17.9%).

Table 7  Comparison of problems associated with tinnitus be-
fore and after treatment

Problem Before treatment 
frequency (%)

After treatment 
frequency (%)

Anxiety 3 (4.5) 1 (1.4)

Difficulty in 
concentration

24 (35.8) 0 (0.0)

Heaviness in 
head

37 (55.2) 3 (4.5)

Heaviness in 
the ear

7 (10.4) 0 (0.0)

Difficulty in 
hearing

20 (29.9) 5 (7.5)

Hyperacusis 6 (9.0) 1 (1.4)

Irritation 51 (76.1) 16 (23.9)

Sleep 
disturbances

41 (61.2) 4 (6.0)

Vertigo 4 (6.0) 0 (0.0)

Headache 13 (19.4) 2 (3.0)

Anger 1 (1.4) 0 (0.0)

Depression 1 (1.5) 0 (0.0)

received treatment for 2 months or less and those who 
received treatment for more than 2 months. The mean THI 
score of both the groups were explored before and after 
treatment and comparisons were done. It was found that 
there was significant improvement in THI scores in both the 
groups.

Four patients were subjected to PTA after the end of treat-
ment according to indications (►Table 5). Although improve-
ment in the hearing was observed in both ears, statistically 
significant difference could not be found.

The mean of subjective (percentage) improvement in tinni-
tus were compared between two groups defined based on the 
treatment duration (►Table 6). The mean improvement in tinni-
tus was approximately 60% among the first group of those who 
received treatment for 2 months or less. The mean improvement 
in tinnitus was approximately 64% among the second group 
of those who received treatment for more than 2 months. No 
statistical difference could be found between these two values. 
Similarly, the mean difference of THI scores between pre- and 
posttreatment was found. It was approximately 26.2 in the first 
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Discussion

Numerous researches have shown that tinnitus is mostly 
associated with high-frequency hearing loss (HL), which 
is seen in presbycusis.13 Current study showed that tin-
nitus was most commonly seen in the age group of 16 
to 30 years (32.8%), followed by the age group of 31 to 
45 years (28.4%). Current study did not have the adequate 
representation of geriatric population to validate this find-
ing. The average hearing loss in present study was found to 
be around 35 to 36 dB. This pattern is comparable with the 
findings of Langguth et al.14

In the present study, the most common type of tinni-
tus experienced by the study participants was “whistling” 
sound. An India-based research study conducted by Makar 
et al found “buzzing” as the most common type of tinnitus 
sound, followed by “whistling.”15 The mean HL in the study 
subject was approximately 35 dB. However, the mean HL in 
the referred study was approximately 53dB. The mean THI 
score before treatment with Tinnitus Relief TRx was found to 
be 57.2 with standard deviation of 21.6. In the study conduct-
ed to evaluate the effectiveness of sound therapy, the mean 
baseline THI was 55.8, which is comparable with the current 
study. In the current study mean duration of treatment was 
around 7 months.16 After treatment, the mean THI score was 
reduced to 30.9. This finding is comparable to the findings 
by Suzuki et al, who showed reduction of THI score to 29.6 
after 6 months. However, the current study failed to show the 
effect of duration of treatment on THI score, as it is limited by 
single follow-up.16

Current study showed that pretreatment THI score of 
57.2 ± 21.6 (mean ± SD) decreased to 30.9 ± 20.7, which is 
improvement of almost 26.3 points or 46%. In comparison, tin-
nitus retreatment therapy with narrow band sound showed 
decrease in THI score from 48.25 ± 25.56 to 42.00 ± 29.55.17 
So it can be seen that Tinnitus Relief TRx has better effect than 
TRT. In the same study significant improvement was seen in 
case of therapy with broadband sound (from 54.22 ± 22.41 to 
35.11 ± 22.44). Similar results were also found by S. Goel and 
S. Gupta who could observe 56% improvement in THI scores 
following treatment with Tinnitus Relief device.18

Another study conducted by Simonetti et al evaluated the 
effect of fractal tone on THI.19 They showed decrease in THI 
from 45.17 ± 11.84 to 25.60 ± 4.77, which is ~43.3% improve-
ment. Compared with that, in the similar duration current 
study demonstrated improvement of 46% in THI score. Neu-
romodulation is also a recognized treatment modality for 
tinnitus. A study conducted at the University Medical Cen-
ter Groningen, the Netherlands, evaluated the effect of direct 
stimulation of cochlear nerve on tinnitus.20 They found that 
after 49 months, the reduction in THI was 24 ± 26. In compar-
ison, Tinnitus Relief device has demonstrated mean decrease 
of 26.3 points in mean therapy duration of 7 months. Use of 
Tinnitus Relief device is a noninvasive method, which gives it 
an added advantage.

In the present study, no significant improvement in PTA 
was found with significant improvement in THI score. This 
suggests that there is no statistically significant effect of 
Tinnitus Relief TRx on the hearing of the patient. The pres-
ent study also revealed that the Tinnitus Relief device was 
able to relieve 5 out of 12 problems which were associated 
with tinnitus before treatment. This effect is reflected in the 
improvement of quality of life in terms of improvement in 
THI scores.

Present study demonstrated improvement in the level 
of handicap (determined by THI scores) following Tinnitus 
Relief TRx. Similar improvement was also observed by S. 
Goel and S. Gupta.18 In a study conducted by Ho Yun Lee 
revealed that there was reduction of THI score of ~28.69 
points following bifrontal transcranial direct current 
stimulation.21

Recently new treatment options have emerged in form of 
repetitive transcranial magnetic stimulation and deep brain 
stimulation. However, most of them are still under investi-
gation for their effect. Formanek et al found that there was 
no significant effect of repetitive transcranial magnetic 
stimulation on THI.21 Past research has demonstrated signif-
icant reduction in THI by deep brain stimulation, but being 
an experimental and invasive procedure, its effectiveness is 
under debate.22

Limitations of the Study
The sample size of the present study was small to generalize 
its findings. More research is required to confirm the findings 
of current study. The representation of geriatric population 
was inadequate in the present study. So, it may be biased to 
generalize the findings in the geriatric population.

Conclusion
Tinnitus Relief device (Innoflaps Remedy Pvt Ltd, Delhi, 
India) was found to be an effective tool to treat the tinni-
tus, especially in terms of level of handicap. When compared 
with other established and experimental therapies, Tinnitus 
Relief TRx was found to be more effective. This device was 
also effective in alleviating the complaints associated with 
tinnitus. All feedbacks of the patients are available on our 
YouTube channel (www.youtube.com/drspectra).

Fig. 2 Severity of tinnitus based on THI before and after treatment 
with Tinnitus relief device.
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