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Brief Communication
Pink noise: a potential sound therapy for tinnitus
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Abstract: At present, traditional music therapy based on “white noise” is commonly used to treat tinnitus patients. 
This study aims to apply “pink noise”, which has a more balanced frequency distribution than white noise, to the 
field of tinnitus rehabilitation treatment to study its inhibitory effect on tinnitus. Fractal technology (fractal math-
ematics) was used to generate semi-repetitive tones as the basic tone of music therapy. This clinical study recruited 
43 adult tinnitus patients with varying degrees of hearing loss as the study subjects. All patients received fractal 
music therapy with hearing aids. The study evaluated the Tinnitus Handicap Inventory (THI) of patients’ usage and 
tested the indicators with paired sample T-tests. The results indicate that “pink noise” is effective in the treatment 
of tinnitus, and the differences in the scores are statistically significant before and after treatment (P<0.05). In ad-
dition, by comparing the tone spectra of “white noise” and “pink noise”, we found that the frequency component 
power of “pink noise” is mainly concentrated in the middle and low frequency range. Its slope is -3 dB/Oct, which 
means that the frequency decays downwards as the ratio increases. In this study, a tinnitus music therapy based 
on the “pink noise” tone was developed, which mainly solved the awkward problem of no specific drugs or special 
tinnitus treatment equipment. At the same time, it helps to accelerate the development of related medical devices 
and improve the quality of life of tinnitus patients.
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Introduction

Epidemiologic studies in Europe and America 
show that the incidence of tinnitus is 10%~15% 
[1-3]. At present, in the field of audiology, the 
traditional therapies for treating tinnitus mainly 
include habituation therapy and tinnitus mask-
ing therapy [3-7], and research has shown that 
music therapy is more suitable for managing 
patient status [8-11]. However, current tradi-
tional therapies and music therapies are most-
ly based on “white noise” to interfere with tin-
nitus, which may lead to long-term hearing 
impairment. The frequency component power 
of “pink noise” is mainly distributed in the mid-
dle and low frequency range, with a slope of -3 
dB/Oct (Figure 1), and its waveform is fractal, 
which has good effects in alleviating tinnitus 
troubles and obstacles [12]. Therefore, this 
study is the first to use music therapy based on 
semi-replicated “pink noise” as the basic tone 
to simulate the sound of waterfalls or rain, to 

use hearing aids to generate fractal tones to 
optimize tinnitus rehabilitation performance; 
and to evaluate the therapeutic effect of “pink 
tone” by using the THI score before and after 
use.

Method

From 2014 to 2022, two institutions, the 
Otolaryngology Department of the Second 
Affiliated Hospital of Xinjiang Medical Univer- 
sity and the Otolaryngology Hospital of Urumqi 
Ophthalmology Department, conducted multi-
center clinical studies to evaluate the efficacy 
of hearing aids based on “fractal tones”. 
Zhongshan Hospital affiliated with Fudan Uni- 
versity was responsible for overall experimen- 
tal design and data analysis. This experiment 
selected 43 adult tinnitus patients with vary- 
ing degrees of hearing loss as research sam-
ples. All patients in this experiment signed 
informed consent forms, and the experiment 
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has obtained ethical approval from the relevant 
ethics committee.

Firstly, we determined the basic information of 
the patient. The patient should be over 14 
years old, regardless of gender. We inquired 
about the patient’s past disease history and 
relevant medication treatment records, wheth-
er they have used hearing aids, age of selec-
tion, and past wearing status, whether there 
are abnormalities in the ears, and whether th- 
ey have undergone ear surgery. Secondly, pure 
tone audiometry, imaging diagnosis, and tinni-
tus scale diagnosis were performed on the 
patients to conduct preliminary screening. The 
patients were required to have no organic 
lesions, and the imaging diagnosis was sub- 
jective tinnitus. The average pure tone hearing 
loss was ≤70 dB HL, and the THI score was  
>18 points. Finally, the patient must not su- 
ffer from objective tinnitus caused by organic 
lesions, was not a patient with cochlear deaf-
ness disease, did not have congenital or trau-
matic ear deformities, was not experiencing 
earache, headache, auditory hypersensitivity, 
severe or chronic dizziness, was not a patient 
with external or middle ear inflammation or 
external ear canal eczema, did not undergo ear 
drainage surgery within 90 days, did not sud-
denly experience unilateral ear hearing loss 
within 90 days, and the patient should not have 
cognitive impairment Mental and psychological 
disorders, epileptic symptoms, serious infec-
tious diseases, or participation in other similar 
studies or inability to cooperate with the study. 
The patient must have sufficient cognitive and 

comprehension abilities for the experiment and 
sign an informed consent form. If any of the 
above conditions were not met, the experimen-
tal cases were not included.

We proposed corresponding targeted treat-
ment programs for tinnitus patients with differ-
ent levels of tinnitus. Targeted therapy is based 
on tinnitus retraining therapy (TRT) and cogni-
tive behavioral therapy (CBT). The treatment 
procedure is as follows: (1) Hearing assess-
ment and tinnitus assessment (THI survey as- 
sessment); (2) Judgement of tinnitus degree; 
(3) Formulation of appropriate treatment plans; 
(4) Consultation (tinnitus mechanism, relation-
ship between tinnitus and deafness, factors 
affecting tinnitus, and answering user ques-
tions); (5) Adjustment (adjusting the volume of 
the hearing aid according to the patient’s  
hearing); (6) Stress management (guided relax-
ation exercises based on user experience); (7) 
Interviews (evaluating THI at 1, 3, and 6 mon- 
ths after treatment; providing guidance for the 
next steps based on the final results). Then we 
evaluated the efficacy of tinnitus in patients 1 
month, 3 months, and 6 months after treat-
ment (Figure 2).

This part of the experiment was analyzed using 
SPSS11.0 software. The THI score of tinnitus 
patients wearing trial insurance products was 
the main efficacy index. The THI scores at 1, 3, 
and 6 months after treatment were recorded  
as THI1, THI2, and THI3, respectively. The mean 
(M) and standard deviation (SD) of THI were  
calculated, and the measured values were 

Figure 1. Image shows the sound spectrum using “white noise” (A) and “pink noise” (B) as the basic tunes.
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expressed as mean ± SEM. Paired sample 
t-tests were used to analyze the changes in  
THI scores of the subjects after treatment. A 
P-value of less than 0.05 was considered sta-
tistically significant.

Results

The THI scores of patients in each sample 
decreased significantly after treatment (Figure 
3), and the P value by paired sample T-test of 

on semi-replicated “pink noise” as the basic 
tone. This tone exerts predictable pressure on 
music, but it is not repeatable. Its stimulating 
tone is similar but not completely the same, 
which can reduce the patient’s boredom dur- 
ing long-term use and provides good expected 
therapeutic effects. At the same time, this tone 
is designed based on fractal technology, which 
can meet the individual needs of tinnitus 
patients, such as the adjustment of music 
rhythm and sound intensity.

Figure 2. Flow chart of tinnitus rehabilitation treatment.

Figure 3. Tinnitus Handicap Inventory scores of individual patients at differ-
ent stages.

THI scores at 1, 3, and 6 
months after treatment show- 
ed a significantly lower P-value 
than 0.05 (Table 1).

Discussion

The music therapy based on 
“pink noise” in this study  
can effectively treat tinnitus, 
which is consistent with the 
conclusion recognized by in- 
ternational audiologists that 
fractal music is superior to 
“white noise” for tinnitus treat-
ment [13].

This study focuses more on 
the development of tinnitus 
rehabilitation products based 
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The product of this study combines fractal 
tones with hearing aids, endowing it with wear-
able characteristics. This makes it convenient 
for patients to use anytime and anywhere. This 
device can also be shared by several people 
(not simultaneously). Before use, it is neces-
sary to provide instructions for tinnitus prod-
ucts to patients so that the products can better 
meet their needs.

However, our study is not without limitations. 
First, we had access to a limited sample size, 
which may have affected the gereralizability  
of this work. Second, further neurophysiologic 
research and extensive clinical observation are 
needed before this becomes a routine treat-
ment for tinnitus in clinical diagnosis. In our 
future work, in order to rule out bias caused  
by unobserved characteristics to the greatest 
extent, we need to appropriately expand the 
sample size and improve the clinical obser- 
vation.

In summary, this study extends the research on 
“white noise” and focuses on effectiveness of 
pink noise for treatment assistance for tinnitus 
patients and application innovation. The tinni-
tus treatment products and services developed 
in this study serve mainly to address the cur-
rent lack of specific drugs for tinnitus treatment 
and the lack of specialized equipment. At the 
same time, it can accelerate the development 
of domestic medical devices in China, greatly 
reduce the cost of using equipment and instru-
ments, make the product affordable for more 
people, and improve the quality of life for tinni-
tus patients.
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