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INTRODUCTION
Subjective tinnitus refers to the patient’s self-perception of 

abnormal sounds in the skull or ear without external 
interference.1,2 With ongoing advancements in medical 
technology, researchers have established that chronic subjective 
tinnitus is associated with abnormal hearing and cognitive 
difficulties. However, there is currently a scarcity of studies on 
chronic subjective tinnitus, leaving the characteristics of 
cognitive impairment in tinnitus patients unclear.3,4 

Currently, a majority of patients with chronic subjective 
tinnitus exhibit clinical symptoms such as anxiety, depression, 
insomnia, and other non-auditory manifestations. The 
inquiry into potential hearing impairment in tinnitus patients 
with normal hearing is a significant focus in the medical 
field. The conventional pure tone test is subject to various 
influencing factors during the detection process, leading to 
substantial controversy among medical practitioners 
regarding its accuracy.5,6 Thus, this study explores a more 
refined examination method to address these concerns. 

In this context, our study aims to offer a compelling 
rationale for the critical significance of diagnosing and treating 
chronic subjective tinnitus. Through a concise review of 
existing literature, we aimed to establish a framework for our 
research, highlighting the imperative for inventive diagnostic 
approaches in this complex domain. The current study focuses 
on examining the application of multimodal sound therapy in 
combination with fine examination for the clinical diagnosis of 
patients afflicted by chronic subjective tinnitus.

ABSTRACT
Background • In chronic subjective tinnitus, existing 
therapeutic approaches often fall short. This study 
addresses this gap by exploring the efficacy of multimodal 
sound therapy guided by fine examination. The study 
focused on providing a scientific foundation for more 
accurate auditory evaluation, offering novel insights into 
managing tinnitus-related disabilities.
Objective • This study aimed to assess the effectiveness of 
multimodal sound therapy, guided by fine examination, in 
the clinical diagnosis of chronic subjective tinnitus. 
Methods • A total of 100 patients with chronic subjective 
tinnitus treated in our hospital from March 2018 to March 
2019 were selected as study subjects. They were divided 
into an experimental group and a control group based on 
the order of admission. The experimental group (n=50) 
received treatment involving various complex sounds, 
while the control group (n=50) received drug therapy. 
Fine examination was conducted in both groups, and 
tinnitus disability was compared. Additionally, the tinnitus  

disability scale score, Pittsburgh sleep quality index, and 
Hamilton depression and anxiety scale score were 
compared between the two groups. 
Results • After three months of treatment, the experimental 
group demonstrated noteworthy improvements compared to 
the control group. Significant reductions in tinnitus disability 
(P < .05), along with notable enhancements in sleep quality 
(P < .05), and decreased scores for depression and anxiety (P 
< .05) were observed in the experimental group, highlighting 
the efficacy of multimodal sound therapy in addressing these 
aspects of chronic subjective tinnitus. 
Conclusions • Fine examination serves as a scientific 
foundation for the auditory evaluation of tinnitus patients, 
facilitating more precise localization of the tinnitus point. 
Multimodal sound therapy demonstrates a notable impact 
on chronic subjective tinnitus, warranting further 
exploration and widespread application. (Altern Ther 
Health Med. [E-pub ahead of print.])
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tinnitus characteristics. All patients underwent pure tone 
audiometry, which involved incremental increases by 5 and 
decreased by 10, followed by a 1/24 octave adjustment. The 
initial tinnitus frequency was determined based on the 
examination results, setting the foundation for the subsequent 
steps in the process.7,8 

Frequency Determination. Following the initial 
assessment, the refined examination focused on determining 
the central frequency of tinnitus. This critical step, informed 
by the examination results, further shaped the course of the 
investigation and allowed for precise identification.8 

Testing Range Utilization. A testing range of 1/3 frequency 
doubling before and after the central frequency was strategically 
utilized to achieve accuracy. This approach provided a 
comprehensive exploration of the frequency spectrum, 
enhancing the effectiveness of the examination process. 

Patient-Centric Testing. A 1/24 frequency doubling 
hearing test was performed within this range. Patients 
actively participated in the refined examination process. 
Guided by their examination results, they were presented 
with three test sounds at the central frequency, allowing them 
to select the sound that closely matched their perceived 
tinnitus sound. This patient-centric approach added a 
valuable dimension to the assessment. 

Iterative Detection Process. The chosen test sound 
became the new center, initiating a repetitive detection 
process to narrow down the tinnitus frequency range further. 
This iterative method, guided by patient input, aimed to 
pinpoint the characteristics of the tinnitus precisely. 

Loudness Determination. Patients played a crucial role 
in determining tinnitus loudness. Through active 
participation, they repeatedly confirmed the test sound that 
closely matched their perceived tinnitus frequency. This 
iterative approach facilitated a nuanced understanding of the 
loudness variations associated with tinnitus. 

Adherence to Protocols: Ensuring Precision and 
Consistency. The entire refined examination process adhered 
thoroughly to established protocols [9-10]. This commitment 
ensured not only precision in the assessment but also 
consistency across all stages of the examination. Detailed 
information on the equipment used and testing protocols are 
included in this study. This transparency aims to enhance 
clarity for readers and researchers and promotes replicability 
of the refined pure tone detection process.

Experimental Group: Targeted Sound Therapy Approach
In the experimental group, a targeted sound therapy 

approach was implemented with the primary goal of 
alleviating tinnitus symptoms.

Therapeutic Protocol. The therapeutic protocol involved 
a thorough combination of distinct sounds, carefully curated 
to address the nuanced experiences of tinnitus. This 
multifaceted composition included narrow band noise 
dominated by the tinnitus frequency, natural sounds 
harmonizing with the primary tone of tinnitus, and 
personalized relaxation music chosen by patients themselves. 

MATERIALS AND METHODS
Study Design

The research employed a comparative study design, and 
a total of 100 patients with chronic subjective tinnitus treated 
in our hospital from March 2018 to March 2019 were selected 
as study subjects. They were divided into an experimental 
group and a control group based on the order of admission. 
The experimental group (n=50) received treatment involving 
various complex sounds, while the control group (n=50) 
received drug therapy. This study received approval from the 
Ethics Committee of our hospital, marked by the ethics 
approval number ETH-2023-00789. Informed consent was 
obtained from all patients in the experimental group, and 
their families were briefed on the study’s purpose, with 
signed confirmation of their willingness to participate.

Demographic and Clinical Characteristics of Patients
The control group consisted of 23 males and 27 females, with 

an age range of 41 to 72 years and a mean age of (56.39±2.71) 
years. The duration of the disease ranged from 6 months to 3 
years, with an average duration of (1.09±1.31) years. On the other 
hand, the experimental group included 26 males and 24 females, 
with an age range of 43 to 77 years and a mean age of (57.16±2.22) 
years. The disease duration for the experimental group ranged 
from 9 months to 3 years, with an average duration of (1.06±1.24) 
years. This well-structured design allowed for a comprehensive 
examination of the impact of multimodal sound therapy, 
considering variations in age, gender, and disease duration 
between the control and experimental groups.

Inclusion and Exclusion Criteria
Inclusion criteria were as follows: (1) patients meeting 

the diagnostic criteria for chronic subjective tinnitus; (2) 
demonstrating well-functioning middle ears; (3) lacking a 
history of surgical trauma; (4) exhibiting normal cognitive 
behavior were eligible for inclusion in this study. Exclusion 
criteria were as follows: (1) patients unable to undergo 
tinnitus and hearing tests; (2) those with objective tinnitus; 
(3) individuals with significant comorbidities were excluded 
from participation. These criteria aimed to ensure the 
suitability and reliability of the study’s outcomes. 

Sample Size Determination
A careful power analysis aimed at guaranteeing statistical 

robustness in identifying clinically significant differences 
between the experimental and control groups was conducted. 
The power analysis suggests the selection of a sample size of 100 
patients. This chosen sample size strikes a balance between 
statistical rigor, the practicality of implementation, and the 
overarching goal of providing substantial and meaningful 
contributions to the field of chronic subjective tinnitus research.

Refined Pure Tone Detection for Accurate Tinnitus 
Assessment

Audiometric Precision. The refined pure tone detection 
process aimed for accurate audiometric precision in assessing 
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essential instrument for a nuanced understanding and 
effective addressing of these challenges. 

Statistical Analysis
The entire dataset underwent comprehensive processing 

using SPSS 21.0. (International Business Machines, Corp., 
Armonk, NY, USA). Measurement data were rigorously 
examined through t tests and presented as mean ± standard 
deviation (x̄ ± s). Counting data underwent χ2 testing and 
were expressed as [n (%)]. A significance level (alpha) of 0.05 
was established for hypothesis testing. Statistical significance 
was attributed to results with P < .05, ensuring a robust 
evaluation of the study’s outcomes. 

RESULTS
Tinnitus Impact Distribution Across THI Scale Categories

Examining the distribution proportion of the THI scale 
revealed that patients experiencing mild and moderate 
tinnitus constituted the largest proportion, contrasting with 
those facing catastrophic tinnitus (Table 1). 

Distribution of Tinnitus Main Tone Frequencies
The analysis focused on the distribution of individuals 

according to their tinnitus main tone frequencies, revealing a 
predominant occurrence among those with high frequencies, 
refer to Table 2. This observation sheds light on the prevalence 
of tinnitus frequencies within the studied population, 
contributing valuable insights into the diverse tonal 
characteristics experienced by participants. 

Tinnitus Disability Scale Scores
Initially, there was no significant difference in scores 

between the two groups before treatment. However, three 
months post-treatment, the scores of the Tinnitus Disability 
Scale in the experimental group showed a notable and 
statistically significant reduction compared to those in the 

Creating Therapeutic Profiles. Guided by the results of 
a refined examination, compound sounds were intricately 
combined to form diverse therapeutic profiles. This innovative 
approach aimed to create a synergistic effect, tailoring the 
intervention to the individualized needs of each participant. 
Therapeutic sessions unfolded in serene and quiet 
environments, optimizing concentration. The deliberate 
duration of each session was set at 15 minutes, ensuring a 
focused intervention while maintaining a manageable and 
patient-friendly approach. 

Post-Treatment Assessment. After each treatment 
session, patients’ subjective experiences were carefully 
recorded. This post-treatment assessment served the dual 
purpose of capturing immediate impacts and gathering 
invaluable insights from patients. This ongoing feedback 
facilitated adjustments and optimization of the sound therapy 
approach for continuous improvement.11-13 

Control Group: Pharmaceutical Intervention
In the control group, patients underwent treatment with 

pharmaceutical interventions, primarily encompassing drugs 
aimed at improving inner ear microcirculation and 
neurotrophic drugs. Patients in the control group received a 
daily dosage of 10ml of normal saline and 10 micrograms of 
alprostadil (manufacturer: Beijing Taide Pharmaceutical Co., 
Ltd.; Guo Yao Zhun Zi: H10980023; specification: 5mg). 
Additionally, they were administered 250ml of 50% glucose 
and 250mg of Xueshuantong (manufacturer: Guangdong 
Zhongsheng Pharmaceutical Co., Ltd.; Guo Yao Zhun Zi: 
Z20030017; specification: 0.5g × 30 capsules). Following two 
weeks of continuous administration of these drugs, patients 
received 250ml of glucose (50%) and 10mg of dexamethasone 
(manufacturer: Tianjin Tianyao Pharmaceutical Co., Ltd.; 
Guo Yao Zhun Zi: H20033; specification: 0.75mg*50 tablets) 
for three consecutive days.14-16 

Observation Indicators
In evaluating the impact of tinnitus, a comprehensive set 

of observation indicators was employed. The comparison 
between the two groups encompassed (1) the tinnitus 
disability scale score, (2) the Pittsburgh sleep quality index 
(PSQI), and (3) the Hamilton depression (HAM-D) and 
anxiety (HAM-A) scale score. Additionally, the Tinnitus 
Handicap Inventory (THI) scale was utilized to analyze the 
degree of tinnitus, offering valuable insights into its 
multifaceted effects. 

Tinnitus Handicap Inventory (THI) Scale. The THI 
scale played an important role in measuring the extent of 
tinnitus impact on individuals. This standardized and concise 
tool provided a systematic framework for individuals to 
articulate the influence of tinnitus on their emotional, 
cognitive, and functional well-being. Beyond its immediate 
clinical utility, THI scores guided personalized treatment 
plans, tracked changes over time, and contributed valuable 
data to ongoing research initiatives. Recognizing the diverse 
challenges posed by tinnitus, the THI scale emerged as an 

Table 1. Distribution of Tinnitus Severity Grades in THI 
Scale [n (%)]

THI scale Proportion
Grade 1 (Slight) 31% (31/100)
Grade 2 (Mild) 40% (40/100)
Grade 3 (Moderate) 23% (23/100)
Grade 4 (Severe) 4% (4/100)
Grade 5 (Catastrophic) 2% (2/100)

Note: THI: Tinnitus Handicap Inventory. The proportions represent the 
distribution of individuals in each grade on the THI scale, calculated as a 
percentage of the total sample size (n=100).

Table 2. Proportional Distribution of Individuals with 
Different Tinnitus Frequencies [n (%)]

Tinnitus Frequency Proportion
Low Frequency (<1000Hz) 4% (4/100)
Intermediate Frequency  (1000-3000Hz) 9% (9/100)
High Frequency (>3000Hz) 87% (87/100)

Note: The table presents the proportional distribution of individuals based 
on different tinnitus frequencies, calculated as a percentage of the total 
sample size (n=100). 
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control group (P < .05), as illustrated in Figure 1. This 
observation highlights the efficacy of the applied therapeutic 
interventions in mitigating tinnitus-related disability in the 
experimental group. 

Pittsburgh Sleep Quality Index (PSQI) Scores
At the three-month mark post-treatment, the PSQI 

scores for the experimental cases demonstrated a significant 
decrease in comparison to the control cases (P < .05), as 
illustrated in Figure 2. This finding indicates a positive 
impact of the therapeutic interventions on sleep quality 
within the experimental group. 

Hamilton Depression Scale  (HAM-D) Scores
After treatment, the experimental group exhibited a 

markedly lower score on the HAM-D compared to the 
control group (P < .05), as depicted in Figure. 3. This 
significant reduction suggests a positive impact of the 
therapeutic interventions on alleviating depressive symptoms 
within the experimental group. 

Hamilton Anxiety Scale (HAM-A) Scores
Patients in the experimental group demonstrated a 

significantly lower score on the HAM-A Scale compared to 
the control group (P < .05), as shown in Figure 4. This 
notable decrease highlights the effectiveness of the applied 
interventions in mitigating anxiety symptoms within the 
experimental group. 

DISCUSSION
The emergence and diagnosis of tinnitus encompasses 

the auditory pathway and extends to the central nervous 

Figure 1. Comparison of Tinnitus Disability Scale Scores Before 
and After Treatment in Experimental and Control Groups

ano statistical difference before treatment (t = 0.249, P = .803) 
bno significant difference at 10 days after treatment (t = 1.396, P = .165). 
csignificant differences in tinnitus disability scores between the two groups 3 
months after treatment (t = 16.622, P = .000).

Note: The abscissa represents the treatment duration, while the ordinate 
indicates the score on the Tinnitus Disability Scale. The scores of the 
Tinnitus Disability Scale before treatment, at 10 days, and 3 months after 
treatment in the experimental group were (44.3 ± 2.4), (40.2 ± 1.1), and 
(20.5 ± 4.3), respectively. The corresponding scores in the control group 
were (44.2 ± 1.5), (40.6 ± 1.7), and (33.1 ± 3.2), respectively. 

a

b

c

Figure 2. Comparison of Pittsburgh Sleep Quality Index 
Scores Before and After Treatment in Experimental and 
Control Groups

ano statistical difference before treatment (t=1.784, P = .077)
bno significant difference at 10 days after treatment (t=1.634, P = .105). 
cdenotes significant differences in PSQI scores between the two groups 3 
months after treatment (t=10.407, P = .000) 

Note: The abscissa represents the treatment duration, and the ordinate 
indicates the score on the Pittsburgh Sleep Quality Index (PSQI). The PSQI 
scores for patients in the experimental group before treatment, at 10 days, 
and 3 months after treatment were (17.1 ± 2.9), (13.7 ± 2.6), and (9.4 ± 2.3), 
respectively. The corresponding scores in the control group were (18.1 ± 
2.7), (14.6 ± 2.9), and (15.2 ± 3.2), respectively. 

a

b c

Figure 3. Comparison of Hamilton Depression Scale Scores 
Before and After Treatment in Experimental and Control Groups

a

b

ano significant difference before treatment (t = 0.865, P = .389)
bsignificant difference in HAM-D scale scores between the two groups after 
treatment (t = 12.919, P = .000).

Note: The abscissa represents the treatment duration, while the ordinate 
indicates the score on the HAM-D Scale. The scores of the HAM-D Scale 
before and after treatment in the experimental group were (51.5 ± 5.3) and 
(40.5 ± 3.6), respectively. In the control group, the corresponding scores 
were (52.4 ± 5.1) and (49.3 ± 3.2), respectively. 
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However, the scores of the HAM-A Scale and HAM-D 
Scale in the experimental group were significantly lower than 
those in the control group (P < .05), indicating a notable 
alleviation of anxiety and depression following treatment. 
Parnell et al.23 highlighted a significant reduction in the 
tinnitus disability score among patients with chronic 
subjective tinnitus after compound sound treatment, aligning 
with the findings of our study. 

The results of our study hold substantial implications for 
clinical practice and patient care. The efficacy of multiple 
complex sound therapy, guided by fine examination, indicates 
the potential for adopting a patient-centered approach in 
managing chronic subjective tinnitus. Clinicians could 
contemplate the integration of this intervention to not only 
enhance auditory evaluation precision but also promote 
overall patient well-being. In addition to alleviating tinnitus 
symptoms, this approach has the potential to enhance both 
sleep quality and emotional well-being. 

Our study presents a promising strategy to elevate the 
clinical management of chronic subjective tinnitus by 
ingeniously merging fine examination with multiple complex 
sound therapies. The observed improvements in tinnitus 
disability and overall well-being underscore the potential 
positive influence of this innovative intervention. 

Study Limitations
While our study provides valuable insights into the 

clinical effectiveness of fine examination-guided multiple 
compound sound therapy for chronic subjective tinnitus, 
certain limitations should be acknowledged. Firstly, the 
study’s sample size may impact the generalizability of the 
findings to a broader population. Additionally, the relatively 
short follow-up period of three months limits our ability to 
assess the long-term sustainability of the observed 
improvements. Furthermore, the absence of a placebo-
controlled group could introduce potential biases. Future 
research with larger, diverse samples, longer follow-up 
durations, and rigorous control groups would contribute to a 
more comprehensive understanding of the intervention’s 
effectiveness and its applicability in varied clinical contexts.

CONCLUSION
In summary, our study underscores the clinical efficacy 

of fine examination-guided multiple compound sound 
therapy for chronic subjective tinnitus. The pivotal findings 
reveal a noteworthy decrease in tinnitus disability, enhanced 
sleep quality, and reduced depression and anxiety scores 
within the experimental group. These outcomes underscore 
the significance of a personalized approach in addressing the 
multifaceted impact of tinnitus on patients’ lives, highlighting 
the potential for improved quality of life through tailored 
interventions. The results advocate for the integration of fine 
examination into tinnitus management strategies, promoting 
a more patient-centered approach.

system outside the auditory pathway.17-19 While some 
researchers assert that audiological and psychological tests 
may not directly influence therapeutic outcomes, assessing 
these systems aids doctors in identifying the underlying 
causes of tinnitus, enabling targeted treatment for patients. 
Traditional audiological examinations, despite their utility, 
often fail to accurately assess the severity of tinnitus.20,21 

Contrarily, fine examination proves efficient in detecting 
hidden hearing loss and precisely determining the sites of 
tinnitus in patients. This process enables doctors to formulate 
more accurate and tailored treatment plans.22 Multi-
compound sound involves the tinnitus sound by incorporating 
narrow band noise at its core, blending it with background 
music and natural sounds. This integration of three distinct 
frequencies results in a compound sound, allowing doctors 
to formulate diverse sound treatment schemes based on the 
specific tinnitus characteristics of individual patients. This 
treatment not only alleviates patients’ perception of tinnitus 
and improves their mood but also achieves these outcomes 
within a short treatment period, contributing to higher 
patient satisfaction. 

In this study, individuals with mild and moderate 
tinnitus constitute a larger proportion, whereas those with 
catastrophic tinnitus represent only a small fraction, 
comprising merely 2% of the total participants. Additionally, 
a substantial majority, accounting for 87% of the total, 
reported high-frequency tinnitus. The PSQI score and 
tinnitus disability score of the experimental group were 
significantly lower than those of the control group (P < .05), 
signifying a considerable improvement in both tinnitus 
symptoms and sleep quality within the experimental group.

Figure 4. Comparison of Hamilton Anxiety Scale Scores 
Before and After Treatment in Experimental and Control 
Groups

aNo significant difference before treatment (t = 0.778, P = .439)
bindicates a significant difference in HAM-A Scale scores between the two 
groups after treatment (t = 13.902, P = .000).

Note: The abscissa represents the treatment duration, while the ordinate 
indicates the score on the Hamilton Anxiety Scale. The scores of the HAM-A 
Scale before and after treatment in the experimental group were (61.5 ± 4.1) 
and (40.3 ± 4.1), respectively. In the control group, the corresponding scores 
were (62.1 ± 3.6) and (51.7 ± 4.1), respectively. 

a

b
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