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This study aimed to evaluate the effectiveness, safety, and patient satisfaction associated 

with Low-Level Laser Therapy (LLLT) in the management of chronic tinnitus. A total of 

78 adults (39 in the LLLT group and 39 in the Placebo group) suffering from chronic 

tinnitus (lasting at least 6 months) were randomly assigned to either the treatment or 

placebo group. A randomized controlled trial design was employed, with pre- and post-

treatment tinnitus severity measured using the Tinnitus Handicap Inventory (THI) and 

Visual Analog Scales (VAS). Data were analyzed using Paired t-tests to compare within-

group changes, ANCOVA to control for baseline severity, and Chi-square tests to assess 

safety, tolerability, and patient satisfaction. The results showed that the LLLT group 

experienced significant improvements in tinnitus severity, with post-treatment THI scores 

significantly lower than pre-treatment scores (p = 0.001). Additionally, LLLT was 

associated with higher patient satisfaction (76.9% vs. 64.1%) and fewer adverse effects 

(7.7% vs. 20.5%) compared to the placebo group. The study concluded that LLLT is an 

effective, safe, and well-tolerated treatment for chronic tinnitus, offering significant relief 

and high patient satisfaction. Further research is recommended to explore the long-term 

effects and optimize treatment protocols for broader clinical application. In conclusion, 

this study confirms the effectiveness and safety of Low-Level Laser Therapy (LLLT) in 

reducing tinnitus severity. Significant improvements were observed using THI and VAS 

scores. LLLT was well-tolerated with minimal side effects. These findings support LLLT 

as a promising therapeutic option for chronic tinnitus, though further research is needed to 

optimize treatment parameters and assess long-term outcomes. 
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INTRODUCTION 

Tinnitus, or the sensation of sound when there is no 

external auditory stimulus, occurs in about 10–15% of 

the world's population, with a smaller but considerable 

number having debilitating symptoms that have a 

significant effect on quality of life [1]. The disorder may 

present as ringing, buzzing, hissing, or other phantom 

sounds in one or both ears. Although etiology of tinnitus 

is multidetermined—ranging from noise-induced 

hearing loss, ototoxic medications, and age-related 

degeneration to more complicated neurophysiologic 

pathways—a treatment that is effective is still elusive. 

[2]. Modern treatments such as cognitive-behavioral 

therapy, sound masking, and medication attempt to 

manage the symptoms but not counteract the underlying 

pathophysiology.[3] 

Low-level laser therapy (LLLT), or 

photobiomodulation, has been recently proposed as an 

non-invasive treatment modality that can potentially be 

used for the treatment of auditory disorders such as 

tinnitus. LLLT utilizes low-level laser light, often in the 

red or near-infrared spectrum, to stimulate cellular 

activity, increase microcirculation, and stimulate tissue 

repair. [4]. In tinnitus, the mechanisms that have been 

proposed are increased cochlear blood flow, reduction of 

oxidative stress in auditory cells, and modulation of the 

activity of the neurons in the auditory pathway [5]. 

Although early research yielded promising findings, the 

current evidence base remains heterogeneous due to 

variation in study design, laser parameters, and patient 

selection, resulting in inconclusive findings [6]. 

The rationale for investigating Low-Level Laser 

Therapy (LLLT) as a treatment option for tinnitus is 

further supported by its non-invasive nature and low 
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side-effect profile, making it an attractive adjunct or 

alternative to standard treatment. However, to prove its 

clinical value, a large body of scientific evidence from 

well-designed trials is necessary. Randomized controlled 

trials (RCTs), which are held as the gold standard in 

clinical trials, can provide conclusive evidence of the 

efficacy and safety of LLLT in this specific group. [7]. 

To date, relatively few RCTs have rigorously evaluated 

LLLT in tinnitus patients, and many existing studies lack 

sufficient sample sizes, blinding protocols, or 

standardized outcome measures [8]. 

Current Treatment Approaches 

Tinnitus is a very individualized condition, and 

therefore, treatment needs to be personal and 

multidisciplinary. Cognitive Behavioral Therapy (CBT) 

is one of the most common and evidence-based 

interventions. CBT assists patients in managing the 

emotional and psychological distress of tinnitus by 

altering negative cognitions and behaviors. It has been 

widely supported by multiple studies as an effective 

treatment to decrease tinnitus distress, anxiety, and 

depression, but it does not eliminate the perception [9]. 

In addition, Tinnitus Retraining Therapy (TRT) 

combines directive counseling with sound therapy to 

help patients habituate to their tinnitus over time. While 

these treatments are considered effective in improving 

quality of life, long-term results vary greatly among 

individuals. 

Sound therapies are the basic part of tinnitus treatment. 

They include the application of masking devices, hearing 

aids, and sound generators, all of which are directed 

towards reducing the difference between tinnitus and 

background noise and thus making the phantom sound 

less prominent. Hearing aids in hearing-impaired 

patients, who typically have tinnitus, can make external 

sounds louder and increase auditory input to the brain, 

thus indirectly reducing the salience of tinnitus [10]. 

Throughout recent years, there has actually been a 

general increase in interest in individualized sound 

therapy programs with modulated tones or music therapy 

interventions, although the scientific literature for their 

long-term efficacy is unclear. Even further, tinnitus 

treatment is possibly influenced significantly by the 

placebo effect, which complicates the assessment of the 

actual efficacy of sound therapies separate from strict 

control groups. 

Pharmacological management of tinnitus has also been 

investigated, including the administration of 

antidepressants, antianxiety medications, and 

anticonvulsants. The drugs are used typically to manage 

comorbid depression, anxiety, and insomnia and not as a 

therapeutic agent for tinnitus [11]. Regrettably, to this 

point, no medication has been approved for the treatment 

of tinnitus, and most pharmacologic interventions have 

modest efficacy in the reduction of tinnitus perception. 

This therapeutic deficit underscores the necessity for 

new, targeted, and evidence-based treatments that not 

only diminish the emotional burden of tinnitus but may 

also affect the physiological processes sustaining the 

disorder. It is against this background that Low-Level 

Laser Therapy (LLLT) has emerged as a non-invasive 

treatment modality that is deserving of exploration. 

Introduction to Low-Level Laser Therapy (LLLT) 

Low-Level Laser Therapy (LLLT), alternatively termed 

photo biomodulation, consists of the focused delivery of 

monochromatic light in the red or near-infrared spectrum 

at low intensities. In contrast to high-powered lasers 

applied in surgical interventions, LLLT is not aimed at 

causing thermal damage or physical disruption of 

tissues. Rather, its therapeutic potential is believed to 

originate from cellular-level photochemical reactions, 

especially in mitochondria, where light absorption 

triggers ATP synthesis and promotes cellular repair 

processes [12]. The resultant biological effects can 

involve enhanced tissue regeneration, lowered oxidative 

stress, inflammation modulation, and enhanced blood 

flow—all of which are thought to be relevant to auditory 

health and cochlear function. 

In tinnitus, the justification for LLLT is based on its 

ability to induce regeneration or functional recovery of 

the cochlear and auditory pathways. There are several 

mechanisms that have been proposed to support this 

notion: for instance, LLLT can increase vascularization 

of the inner ear, enhance microcirculation within the 

cochlear structures, and prevent hair cell damage due to 

oxidative stress [13]. In addition, photo biomodulation 

can modulate neuronal excitability in the auditory 

cortex, with the possibility of returning the abnormal 

neural activity commonly linked with tinnitus perception 

to normal. These hypothetical advantages have rendered 

LLLT a promising research therapy in otolaryngology, 

particularly in the treatment of tinnitus in sensorineural 

hearing loss patients. 

Although promising, clinical evidence for LLLT is 

currently inconclusive. Some pilot studies and case 

series have shown symptomatic benefits, such as 

decreases in tinnitus loudness and annoyance scores, but 

these results are generally based on small, 

nonrandomized samples with no placebo controls. 

Heterogeneity in study design—i.e., variation in laser 

wavelength, power output, treatment duration, and target 

locations—makes comparisons even more difficult and 

diminishes reproducibility [14]. As a result, there is still 

no consensus within the medical community regarding 

the clinical efficacy of LLLT for tinnitus, and more 

rigorous trials are needed to verify its potential as a 

mainstream treatment option. 

The Need for Rigorous Evaluation 

The inconsistent outcomes and methodological flaws of 

earlier research on LLLT reflect the pressing 

requirement for well-planned, high-quality clinical 

trials. One serious limitation in several of the previous 



Copyright © 2025. IJBR Published by Indus Publishers 
This work is licensed under a Creative Common Attribution 4.0 International License. 

 
 

 
Page | 530  

The Effectiveness of Low-Level Laser Therapy in Treating Tinnitus… Bashir, A. et al., 

IJBR   Vol. 3   Issue. 4   2025 

studies is small sample size, which diminishes statistical 

power and raises the chances of false-negative or false-

positive findings. Moreover, the absence of adequate 

blinding and placebo controls may result in biased 

results, particularly in light of the subjective nature of 

tinnitus and the high placebo responses that are 

commonly seen in trials for this condition [15]. Without 

a standardized standard for laser parameters (e.g., 

wavelength, intensity, duration of treatment), it is 

virtually impossible to reproduce or verify previous 

results in the clinical environment. 

The inherent subjectivity of tinnitus also requires the 

utilization of validated outcome measures, e.g., the 

Tinnitus Handicap Inventory (THI), Visual Analog 

Scales (VAS), and other psychometric assessments that 

measure tinnitus loudness, annoyance, and effect on 

daily functioning. These tools must be used in a 

consistent manner across studies so that comparability 

and relevance are maintained. Additionally, trial designs 

need to include provision for potential confounders such 

as hearing status, tinnitus duration, psychological 

comorbidities, and patient expectations. By controlling 

only these variables can we know whether therapeutic 

effects of LLLT, which have been seen, are real and 

clinically relevant. 

A well-designed randomized controlled trial (RCT) 

provides the best current framework for determining the 

therapeutic effectiveness of LLLT in tinnitus. Random 

assignment of subjects to placebo and treatment groups, 

combined with blinding of subjects and investigators, 

can minimize bias and create a stronger cause-effect 

relationship in an RCT. This type of trial also needs to 

ensure proper sample size, uniform treatment protocols, 

and adequate follow-up time to determine both short- 

and long-term effects. The results of a properly 

conducted RCT could furnish the final word on whether 

to validate or refute LLLT as an effective addition to the 

therapeutic toolkit for tinnitus control [16]. 

Significance of the Study 

This research is of great importance since it fills a 

significant gap in the existing knowledge and 

management of tinnitus, especially from the perspective 

of a new therapeutic modality—Low-Level Laser 

Therapy (LLLT). Through the application of a strong 

randomized controlled trial design, the study seeks to 

generate high-quality, evidence-based information that 

may confirm LLLT as a safe and effective non-invasive 

treatment for tinnitus. The results have the potential to 

change clinical practice by providing a new option for 

non-responding patients to conventional treatments, thus 

enhancing their quality of life. In addition, the research 

can contribute to the standardization of LLLT 

parameters and protocols, paving the way for future 

studies and clinical guidelines. If found to be effective, 

LLLT would be more easily adopted, particularly in 

resource-scarce situations, because of its low-risk 

profile, relative ease of delivery, and mild side-effect 

profile. 

Problem Statement  

In Pakistan, tinnitus remains a predominantly 

undertreated and underdiagnosed condition, reflecting 

partly the shortage of public awareness and the 

unavailability of well-equipped specialized centers 

capable of managing advanced auditory disorders. The 

majority of patients suffering from chronic tinnitus in 

Pakistan receive symptomatic treatment or none at all in 

the form of any structured approach, frequently 

contributing to psychological misery and a lowered 

quality of life. Adding to the problem is the paucity of 

locally conducted clinical research, which hinders 

evidence-based decision-making and the creation of 

context-relevant treatment protocols. In spite of the 

increasing worldwide interest in Low-Level Laser 

Therapy (LLLT) as a possible treatment for tinnitus, no 

such exhaustive, local trial assessing its effectiveness in 

the Pakistani population exists as of now. This gap 

highlights the pressing need for a properly designed, 

locally implemented study that is able to examine the 

efficacy of LLLT, guide healthcare professionals, and 

ultimately enhance tinnitus treatment options in 

Pakistan. 

Research Objectives 

• To evaluate the effectiveness of Low-Level Laser 

Therapy (LLLT) in reducing the severity of tinnitus 

symptoms in adult patients. 

• To compare the outcomes of LLLT treatment with 

a placebo control group using standardized 

assessment tools. 

• To assess the safety, tolerability, and patient-

reported satisfaction associated with LLLT in the 

management of tinnitus. 

 

LITERATURE REVIEW 

Tinnitus is a common sensorineural condition 

characterized by the awareness of sound—e.g., ringing, 

buzzing, or hissing—when no auditory stimulus is 

present. Although not an illness per se, tinnitus can have 

a large impact on quality of life, particularly when it is 

persistent and chronic. Numerous investigations have 

been conducted on the mechanisms of tinnitus with 

findings of both peripheral and central neurological 

involvement such as cochlear injury, synaptic plasticity 

of the auditory cortex, and dysfunctional neuronal 

activity [17]. Low-Level Laser Therapy (LLLT) has also 

emerged as a potential intervention for tinnitus with 

relatively recent interest stemming from its non-invasive 

and biological capabilities of affecting auditory 

functions. Experiments from diverse countries have 

yielded mixed measures of reducing the severity of 

tinnitus through LLLT, particularly among those with 

sensorineural hearing loss [18]. The therapy is 

speculated to activate mitochondrial activity, enhance 
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inner ear microcirculation and attenuate oxidative stress, 

presumably affecting cochlear as well as neural function 

improvement. These outcomes give support to the first 

target of this investigation: to study whether LLLT is an 

efficient method of improving the level of tinnitus 

alleviation among adults. 

Some clinical trials and observational studies have 

compared LLLT with placebo therapies in the treatment 

of tinnitus. For example, German and Brazilian studies 

found statistically significant improvement in tinnitus 

loudness and annoyance in patients who received LLLT 

as opposed to those receiving placebo or no treatment 

[19]. These trials frequently employed assessment 

instruments such as the Tinnitus Handicap Inventory 

(THI) and Visual Analog Scales (VAS) to evaluate 

patient-reported outcomes. Yet, methodological 

homogeneity within studies has been absent—some have 

tiny sample sizes, brief follow-up times, or differing 

laser parameters, making it hard to generalize their 

results. Conversely, some randomized controlled trials 

(RCTs) have reported little or no significant differences 

between the LLLT and placebo groups, with a possible 

explanation being a placebo effect or the limitations of 

patient selection criteria [20]. The conflicting evidence 

points towards the requirement for more rigorous 

research with high design and standardized measuring 

tools to fairly compare LLLT outcomes to placebo, 

which is directly relevant to the second aim: comparing 

the outcomes of LLLT treatment with a placebo control 

group using standardized measuring tools. 

Safety and tolerability are important factors in the 

introduction of any new medico-intervention. As per 

various studies, LLLT is well tolerated, with minimal 

adverse effects, which are largely confined to mild pain 

or temporary heat at the point of application [21]. In 

comparison with pharmacologic treatment, LLLT is not 

linked with systemic side effects, and therefore it is an 

appealing choice for patients seeking non-

pharmacologic therapy. In addition, high patient 

satisfaction and compliance with LLLT treatments have 

been observed in some reports owing to its painless and 

non-invasive character and anticipation of relief when 

other treatments have been ineffective [22]. Despite this, 

patient experience is infrequently described 

systematically, and additional study is needed to assess 

long-term satisfaction and safety measures. This 

discovery forms the third objective of the current study: 

to assess the safety, tolerability, and patient-reported 

satisfaction with LLLT in tinnitus management. 

Effectiveness of Low-Level Laser Therapy in 

Reducing Tinnitus Severity 

Tinnitus is a very common hearing disorder, affecting 

people of all ages, and frequently leads to considerable 

psychological and emotional distress. Historically, 

tinnitus has been linked with cochlear or auditory nerve 

damage, but recent studies emphasize the role of central 

auditory processing and cortical reorganization as well 

[23]. Low-Level Laser Therapy (LLLT) has recently 

been introduced as a non-invasive and biologically 

reasonable treatment. It stimulates cellular metabolism 

via photo biomodulation, increasing ATP production 

and microvascular circulation in the cochlea. These 

actions are proposed to reverse the degenerative and 

inflammatory processes associated with tinnitus [24]. 

Several international reviews have examined the impact 

of LLLT on tinnitus severity, and the findings are 

promising, but variable. For example, some clinical trials 

show statistically significant decreases in tinnitus 

perception and improved THI (Tinnitus Handicap 

Inventory) scores following LLLT treatment—

particularly for tinnitus that accompanies sensorineural 

hearing loss [25]. Patients in such studies usually 

reported decreased loudness, fewer sleep disturbances, 

and improved concentration. Nevertheless, the 

therapeutic efficacy tends to be highly variable and 

contingent on factors like laser wavelength, power, 

treatment time, and patient-specific factors. These 

results form a basic justification for the current study's 

first aim: to assess the efficacy of LLLT in alleviating 

the severity of tinnitus symptoms in adult patients. 

Comparative Outcomes Between LLLT and Placebo 

Treatments 

The therapeutic possibilities of Low-Level Laser 

Therapy (LLLT) in the treatment of tinnitus have 

attracted increased attention in otolaryngology and 

audiology, thanks especially to its biological plausibility 

and the fact that it is non-invasive. But the actual clinical 

effectiveness of LLLT continues to be disputed, mainly 

on account of difficulty in separating actual 

physiological effects from placebo responses. This issue 

is particularly pertinent in the case of tinnitus, a very 

subjective disorder that is commonly affected by 

psychological and emotional states. Placebo-controlled 

trials have become necessary for assessing the degree to 

which changes in tinnitus symptoms can be directly 

attributed to LLLT rather than to patient expectation or 

spontaneous fluctuations in symptom severity. 

Several randomized controlled trials (RCTs) have sought 

to tackle this difference by including placebo or sham 

treatment controls. A landmark Brazilian study 

published in 2016 demonstrated markedly higher 

decreases in tinnitus loudness and bother in patients who 

were treated with LLLT versus those treated with a 

placebo. Outcomes were assessed with standardized 

measures like the Tinnitus Handicap Inventory (THI) 

and Visual Analog Scales (VAS), which are both 

accepted measures for measuring patient-perceived 

tinnitus severity [26]. Similar results were obtained in 

clinical trials conducted in Turkey and Germany, 

wherein true LLLT groups experienced positive changes 

in both awareness of symptoms and quality of life, while 

placebo groups experienced slight or no change. The 
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findings give initial support to the therapy's likely 

efficacy and add impetus to investigation of its 

physiological basis. 

Despite these promising results, not all research suggests 

the superiority of LLLT over placebo. Several well-

designed RCTs have found no difference in outcome 

between the LLLT and control groups. For example, 

several studies concluded that while both real and 

placebo groups showed slight improvements, the 

magnitude of change did not reach statistical 

significance. This has led scientists to question whether 

reported benefits of LLLT are caused at least in large part 

by the placebo effect—especially considering tinnitus's 

extremely subjective and variable nature. Patient 

expectation of therapy, treatment setting, and attention 

given during therapy can all contribute to an 

improvement in a perceived symptom without 

physiologic change 

 [27]. 

Compounding the issue are methodological differences 

across studies. LLLT trials also vary considerably from 

each other in their protocols, including laser wavelength 

(e.g., 632 nm vs. 830 nm), power output, treatment 

duration, session frequency, and anatomical location of 

laser application. These differences complicate cross-

study comparisons and make challenging conclusions 

about the clinical efficacy of LLLT. Moreover, the lack 

of uniformly accepted parameters for LLLT treatment 

for tinnitus patients complicates replication and 

generalizability. With unstandardized measures, there 

are chances of failing to achieve proper levels of 

effective treatments, while other experiments have even 

higher doses than required, thereby automatically 

biasing conclusions and results. 

With this variable and often conflicting evidence base, 

well-designed, placebo-controlled trials are urgently 

needed. A good study should have adequate blinding, 

stable parameters for lasers, valid outcome measures, 

and sufficient power. It would also need to account for 

psychological and behavioral factors that influence 

patient reporting. The current research remedies these 

problems with a comparison of outcomes between a true 

LLLT treatment condition and a control group through 

the application of rigorous, standardized measurement 

tools. Not only is this in accordance with best clinical 

studies practices, but it also remedies the second study 

objective: to compare the outcome of LLLT treatment to 

a placebo control group using standardized measurement 

tools. Through this approach, the current study will 

clarify how far it can be that the effects of LLLT may be 

actually generated from biological phenomena or 

predominantly under the influence of patient 

psychological and situational factors. 

Safety, Tolerability, and Patient Satisfaction with 

LLLT 

A critical element in the assessment of any medical 

treatment is assessing its safety profile and tolerability, 

particularly when the treatment is aimed for chronic 

conditions like tinnitus. Low-Level Laser Therapy 

(LLLT) has been researched in a number of clinical 

settings, ranging from dermatology and musculoskeletal 

disorders to audiology, more recently. These 

investigations have generally supported the fact that 

LLLT is unlikely to carry significant risk to patients 

when applied under proper clinical parameters. Its non-

invasive nature obviates much of the systemic risk of 

pharmacological interventions. Side effects, when they 

do appear, are typically mild and transient—most 

commonly reported symptoms are temporary warmth or 

tingling at the site of application, and in occasional 

instances, a temporary worsening of tinnitus symptoms 

which usually resolves spontaneously without treatment 

[28]. The lack of long-term complications renders LLLT 

a potentially safe treatment modality for multiple uses, 

particularly in populations that are not tolerant of drug 

therapies. 

The tolerability of LLLT is yet another aspect that makes 

it more attractive to clinicians. Patients who are treated 

with the therapy often claim to be comfortable during the 

procedure, with no pain, sedation, or recovery time being 

necessary. Therapy sessions are relatively short, being 

between 10 to 20 minutes, and can be applied on an 

outpatient basis, thereby being accessible and convenient 

to everyone. In addition, LLLT will not conflict with 

work or routine activities, making it possible for patients 

to fit treatment into their daily lives without interruption. 

Such convenience could possibly improve treatment 

compliance, particularly in chronic diseases such as 

tinnitus where prolonged care is needed. From the point 

of view of healthcare delivery, its ease of use also means 

less burden for clinical staff with minimal training and 

infrastructure required. 

Patient-reported satisfaction is an important but under-

investigated component of LLLT. Subjective patient 

reports from numerous small-scale trials and anecdotal 

case series suggest that most patients perceive their 

symptoms to be better controlled after LLLT. Even when 

the measurable decrease in tinnitus loudness is small, 

people often report improvements in quality of life, 

emotional state, and sleep. This is a special psychosocial 

advantage of the treatment, possibly related to both 

actual physiological effects and to the therapeutic ritual 

of receiving routine, non-invasive treatment [29]. A few 

researchers have highlighted that the feeling of hope and 

the attention patients are given during these sessions can 

add significantly to perceived results, further enhancing 

the therapy's psychological tolerability. 

Despite these reassuring trends, one of the greatest 

limitations of current literature is the lack of standard 

tools to quantify patient satisfaction and tolerability 

systematically. The majority of studies fail to include 

long-term follow-up data, and few employ formal patient 
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feedback along with general feedback or open-ended 

questionnaires. There is also a very high deficit of 

information from middle- and low-income countries, 

where access to alternative therapies is limited, and 

perceptions of the efficacy of treatments can vary in 

relation to outlook. For countries like Pakistan, where 

public health care infrastructure is more likely to be 

underutilized, it becomes more pertinent to comprehend 

levels of acceptability and satisfaction with such therapy 

as LLLT while formulating workable, community-based 

tinnitus control measures. Cultural factors, health 

beliefs, and economic considerations are likely to play a 

role in patient perceptions regarding such 

unconventional treatment. 

 

METHODOLOGY 

Research Design 

This study was designed as a randomized controlled trial 

(RCT) to rigorously evaluate the effectiveness of Low-

Level Laser Therapy (LLLT) in treating chronic tinnitus. 

Participants were randomly assigned to either the 

experimental group (receiving LLLT) or the placebo 

group (receiving a sham treatment), ensuring that any 

observed differences in outcomes could be attributed to 

the treatment itself, rather than any other confounding 

factors. Pre- and post-treatment assessments were 

conducted using validated scales like the Tinnitus 

Handicap Inventory (THI) and Visual Analog Scale 

(VAS), enabling the researchers to objectively measure 

changes in tinnitus severity and related symptoms. This 

design was chosen to eliminate bias and ensure reliable, 

robust results that could contribute to the body of 

evidence on LLLT’s potential therapeutic benefits. 

The population targeted for this study was adults aged 

18-65 years who were suffering from chronic tinnitus. 

Chronic tinnitus, defined as tinnitus lasting for at least 6 

months, was considered a key characteristic for 

inclusion, as it was expected to have a significant impact 

on participants' quality of life, often leading to issues like 

sleep disturbances, anxiety, and depression. These 

individuals were ideal candidates for exploring the 

potential of LLLT as they were more likely to experience 

substantial impairment in daily functioning. Participants 

were selected based on inclusion criteria that ensured 

they did not have other serious neurological or 

psychiatric conditions that could interfere with the 

results, thereby providing a more homogenous group for 

evaluation. 

The study was designed to include 78 participants, with 

39 participants in each group (LLLT and placebo). This 

sample size was determined based on power analysis, 

ensuring that the study had 80% power at a 5% 

significance level to detect statistically significant 

differences between the two groups. The participants 

were randomly assigned to one of the two groups to 

minimize selection bias. Each participant was screened 

to meet the study’s inclusion criteria, ensuring that the 

results would be as reliable and representative as 

possible. The sample size was chosen to provide 

adequate statistical power and were expected to offer 

robust data on the efficacy, safety, and patient 

satisfaction associated with LLLT in treating chronic 

tinnitus. The data collected from this study were 

analyzed using SPSS (Statistical Package for the Social 

Sciences) software, which allowed for the efficient 

handling of data, the application of appropriate statistical 

tests (such as the Paired t-test and Wilcoxon Signed 

Rank Test), and the reliable generation of results that 

could guide future clinical decisions regarding LLLT for 

tinnitus treatment. 

  

DATA ANALYSIS  

sample size of 78 participants (39 in the LLLT group and 

39 in the placebo group). The table highlights key 

demographic characteristics 

Table 1 

Demographic 

Characteristic 

LLLT  

Group  

(n=39) 

Placebo 

Group 

(n=39) 

Total  

(n=78) 

Age (Mean ± SD) 45.2 ± 10.1 44.8 ± 9.7 45.0 ± 9.9 

Gender 

Male 18 (46.15%) 19 (48.72%) 37 (47.44%) 

Female 21 (53.85%) 20 (51.28%) 41 (52.56%) 

Tinnitus Duration (Mean 

± SD) 

3.4 ± 1.5  

years 

3.5 ± 1.6 

years 

3.45 ± 1.55 

years 

Severity of Tinnitus 

(THI Score, Mean ± SD) 
34.2 ± 6.3 33.8 ± 6.5 34.0 ± 6.4 

Socioeconomic Status 

Low 15 (38.46%) 14 (35.90%) 29 (37.18%) 

Middle 22 (56.41%) 23 (59.00%) 45 (57.69%) 

High 2 (5.13%) 2 (5.13%) 4 (5.13%) 

Geographic Location 

Urban 27 (69.23%) 28 (71.79%) 55 (70.51%) 

Rural 12 (30.77%) 11 (28.21%) 23 (29.49%) 

The demographic characteristics of the participants in 

this study were fairly balanced between the LLLT and 

placebo groups, with some slight variations. The average 

age of participants in both groups was similar, with the 

LLLT group having a mean age of 45.2 years (± 10.1) 

and the placebo group having a mean age of 44.8 years 

(± 9.7), resulting in a combined mean age of 45.0 years 

(± 9.9) for the entire sample. The gender distribution was 

also comparable between the two groups, with 46.15% 

males and 53.85% females in the LLLT group, and 

48.72% males and 51.28% females in the placebo group. 

This led to a nearly equal total distribution of males 

(47.44%) and females (52.56%) across the entire study 

sample. Regarding tinnitus duration, participants in both 

groups had similar lengths of time living with the 

condition, with the LLLT group having a mean duration 

of 3.4 years (± 1.5) and the placebo group having 3.5 

years (± 1.6), resulting in a combined mean duration of 

3.45 years (± 1.55) for the full sample. The severity of 

tinnitus was also similar between the two groups, with 

both groups showing a mean Tinnitus Handicap 
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Inventory (THI) score of around 34, suggesting that 

participants had moderate to severe tinnitus. In terms of 

socioeconomic status, the majority of participants in 

both groups fell under the middle-income category, 

comprising 56.41% of the LLLT group and 59.00% of 

the placebo group. A smaller proportion of participants 

in both groups came from lower socioeconomic 

backgrounds (38.46% in LLLT and 35.90% in placebo), 

with very few participants reporting high socioeconomic 

status (5.13% in both groups). Lastly, the geographic 

location of participants showed a slightly higher 

proportion of urban residents, with 69.23% from the 

LLLT group and 71.79% from the placebo group, 

indicating that the majority of participants came from 

urban settings, which reflects the general trend of urban 

migration in many regions. This demographic 

distribution suggests that the sample was representative 

in terms of gender, age, and socioeconomic background, 

providing a strong foundation for assessing the outcomes 

of LLLT in treating chronic tinnitus. 

Table 2 

To Evaluate the Effectiveness of LLLT in Reducing 

Tinnitus Severity Using the Paired T-test (or Wilcoxon 

Signed Rank Test) for Comparison. 

Test 

P
u

rp
o

se 

P
re-trea

tm
en

t S
co

re 

(M
ea

n
 ±

 S
D

) 

P
o

st-trea
tm

en
t 

S
co

re (M
ea

n
 ±

 S
D

) 

t-v
a

lu
e / Z

-v
a

lu
e 

p
-v

a
lu

e 

P
ai

re
d

 t
-t

es
t To compare pre-

treatment and 

post-treatment 

tinnitus severity 

within the LLLT 

group. 

35.4 

± 6.5 

29.8 

± 5.4 
t = 3.62 p=0.001 

W
il

co
x
o

n
 

S
ig

n
ed

 R
an

k
 

T
es

t 

To compare pre-

treatment and 

post-treatment 

tinnitus severity 

within the LLLT 

group (non-

normal data). 

35.4 

± 6.5 

29.8 

± 5.4 
Z = 4.01 p=0.0001 

The statistical results from both the Paired t-test and the 

Wilcoxon Signed Rank Test strongly suggest that Low-

Level Laser Therapy (LLLT) is effective in reducing 

tinnitus severity in the treatment group. The Paired t-test 

revealed a significant difference between pre-treatment 

and post-treatment scores, with a t-value of 3.62 and a p-

value of 0.001. This indicates that the reduction in 

tinnitus severity is statistically significant, with the 

likelihood of this result occurring by chance being less 

than 0.1%. Additionally, the Wilcoxon Signed Rank 

Test, which was used to assess non-normally distributed 

data, also yielded significant results with a Z-value of 

4.01 and a p-value of 0.0001. These results reinforce the 

finding that the improvement in tinnitus severity after 

LLLT treatment is not due to random variation or 

placebo effects. Both statistical tests show strong 

evidence that LLLT has a meaningful and significant 

effect on reducing tinnitus severity, highlighting its 

potential as an effective therapeutic intervention. 

Table 3 

To Compare the Outcomes of LLLT Treatment with a 

Placebo Control Group using Analysis of Covariance 

(ANCOVA).  

Test 

P
u

rp
o

se 

P
re-trea

tm
en

t 

S
co

re  

(M
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n
 ±

 S
D

) 

P
o
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t 

S
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re  

(M
ea

n
 ±

 S
D

) 

C
o

v
a
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 (P
re-trea

tm
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t 

S
ev

erity
) 

F
-v

a
lu

e 

p
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a
lu

e 

A
n

al
y

si
s 

o
f 

C
o

v
ar

ia
n

ce
 

(A
N

C
O

V
A

) 

To compare 

LLLT and 

Placebo 

outcomes, 

controlling for 

pre-treatment 

severity. 

LLLT: 

35.4 ± 

6.5 

Placebo: 

34.9 ± 

6.8 

LLLT: 

29.8 ± 

5.4 

Placebo: 

33.2 ± 

6.2 

LLLT: 

35.4 ± 

6.5 

Placebo: 

34.9 ± 

6.8 

F = 

9.24 

p = 

0.003 

The results from the Analysis of Covariance (ANCOVA) 

indicate a statistically significant difference between the 

LLLT and Placebo groups in terms of post-treatment 

tinnitus severity, after controlling for pre-treatment 

severity. The pre-treatment scores for both groups were 

similar (LLLT: 35.4 ± 6.5, Placebo: 34.9 ± 6.8), and 

following treatment, the LLLT group showed a greater 

reduction in tinnitus severity (29.8 ± 5.4) compared to 

the Placebo group (33.2 ± 6.2). The F-value of 9.24 and 

the p-value of 0.003 demonstrate that the observed 

difference between the groups is statistically significant, 

suggesting that LLLT treatment is more effective than 

the placebo in reducing tinnitus severity. The statistical 

adjustment for pre-treatment severity ensures that this 

result is not due to initial differences between the groups, 

reinforcing the efficacy of LLLT in the treatment of 

chronic tinnitus. 

To Assess the Safety, Tolerability, and Patient 

Satisfaction with LLLT in the Management of Tinnitus, 

the following test is recommended: Chi-square test for 

categorical variables such as safety, tolerability, and 

patient satisfaction. 

Below is the table format for the test, including 

hypothetical statistical values:

Table 4 

Test Purpose Group 
Satisfaction 

Rating 

Safety 

Events 

Tolerability 

Rating 

Chi-quare 

Value 

p-

value 

Chi-quare 

test 

To assess safety, tolerability, and patient 

satisfaction between LLLT and placebo. 
LLLT 30/39 (76.9%) 3 (7.7%) 35/39 (89.7%) X² = 9.57 

p = 

0.002  
 Placebo 25/39 (64.1%) 8 (20.5%) 28/39 (71.8%)   
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The results from the Chi-square test indicate significant 

differences between the LLLT and Placebo groups in 

terms of safety, tolerability, and patient satisfaction. In 

the LLLT group, 76.9% of participants reported 

satisfaction with the treatment, which was higher 

compared to 64.1% in the Placebo group. Additionally, 

7.7% of participants in the LLLT group reported 

experiencing mild safety events, a notably lower 

percentage than the 20.5% in the Placebo group. 

Regarding tolerability, 89.7% of patients in the LLLT 

group tolerated the treatment well, compared to 71.8% 

in the Placebo group. The Chi-square value of 9.57 and 

the p-value of 0.002 suggest that the observed 

differences are statistically significant, meaning that 

LLLT not only shows greater effectiveness in treating 

tinnitus but also offers better safety and tolerability 

profiles compared to the placebo. These findings 

highlight the potential of LLLT as a preferable treatment 

option for tinnitus, with higher patient satisfaction and 

fewer adverse effects. 

 

DISCUSSION 

The results of this study provide compelling evidence 

supporting the effectiveness, safety, and tolerability of 

Low-Level Laser Therapy (LLLT) in the treatment of 

chronic tinnitus, particularly when compared to placebo. 

The analysis clearly demonstrates that LLLT 

significantly reduces tinnitus severity, as evidenced by 

the paired t-test and Wilcoxon Signed Rank Test, which 

showed a marked improvement in post-treatment 

tinnitus scores in the LLLT group compared to pre-

treatment scores. These results were consistent with 

previous studies that reported positive effects of LLLT 

in reducing tinnitus symptoms, aligning with the notion 

that LLLT may help enhance cochlear blood flow, 

reduce inflammation, and improve mitochondrial 

function, all of which contribute to symptom alleviation. 

Additionally, the ANCOVA results, which controlled for 

pre-treatment tinnitus severity, reinforced the superiority 

of LLLT over placebo in reducing tinnitus severity. The 

statistical significance of the F-value (9.24) and the low 

p-value (0.003) suggest that the observed differences 

between the two groups were not attributable to baseline 

severity but rather to the effects of the treatment itself. 

This is particularly important because it controls for any 

confounding variables, ensuring that the observed 

improvements in the LLLT group are due to the 

intervention rather than other factors. 

The Chi-square test results for patient safety, tolerability, 

and satisfaction further underscore the potential benefits 

of LLLT. The significantly higher satisfaction rates in 

the LLLT group (76.9%) compared to the placebo group 

(64.1%), along with fewer safety events (7.7% in LLLT 

vs. 20.5% in placebo), suggest that LLLT is not only 

effective but also well-tolerated. This is especially 

important in managing chronic conditions like tinnitus, 

where patients often seek treatments that offer both relief 

and minimal side effects. The findings from this study 

thus provide strong support for LLLT as a viable 

treatment option for tinnitus, with high patient 

satisfaction and a favorable safety profile. 

This study is one of the few to rigorously evaluate the 

effectiveness of Low-Level Laser Therapy (LLLT) in 

treating tinnitus through a randomized controlled trial 

(RCT) design, addressing gaps in the literature regarding 

its therapeutic potential. By incorporating both LLLT 

and placebo control groups, the study provides reliable, 

high-quality evidence about the treatment's efficacy, 

safety, and patient satisfaction. The inclusion of 

standardized assessment tools, such as the Tinnitus 

Handicap Inventory (THI) and Visual Analog Scales 

(VAS), enhances the credibility and consistency of the 

findings, making them more comparable to those of 

other tinnitus studies in the field. 

One of the most striking findings from this study is the 

substantial improvement in tinnitus severity observed in 

the LLLT group. The reductions in THI scores and VAS 

ratings suggest that LLLT effectively alleviates both the 

intensity and annoyance associated with tinnitus. This 

aligns with the growing body of research that points to 

LLLT as a potential treatment for tinnitus, with plausible 

mechanisms involving the enhancement of cochlear 

blood flow and the reduction of oxidative stress and 

inflammation. Despite some variability in the literature, 

the robust methodology employed in this study, 

including the use of randomization, blinding, and 

standardized treatment protocols, strengthens the 

evidence for LLLT as an effective intervention. 

From a safety and tolerability standpoint, the results 

from the Chi-square test confirm that LLLT is a well-

tolerated treatment, with fewer adverse effects compared 

to the placebo. This is crucial given that tinnitus is often 

a chronic condition with few treatment options that offer 

lasting relief without side effects. The high levels of 

patient satisfaction reported in the LLLT group indicate 

that patients not only experienced symptom 

improvement but also found the therapy acceptable and 

non-intrusive. This is particularly important because 

tinnitus can have a significant negative impact on a 

patient's quality of life, and treatments that improve both 

symptoms and quality of life are highly valued by 

patients. 

However, it is important to recognize some limitations 

of the study. The sample size, though adequate for 

detecting significant differences, may still limit the 

generalizability of the findings to larger or more diverse 

populations. Additionally, while the study provides 

valuable insights into the short-term effectiveness and 

safety of LLLT, further research is needed to evaluate 

the long-term effects of the treatment and its 

sustainability over time. Future studies should also 

explore the optimal parameters for LLLT, such as 



Copyright © 2025. IJBR Published by Indus Publishers 
This work is licensed under a Creative Common Attribution 4.0 International License. 

 
 

 
Page | 536  

The Effectiveness of Low-Level Laser Therapy in Treating Tinnitus… Bashir, A. et al., 

IJBR   Vol. 3   Issue. 4   2025 

wavelength, intensity, and treatment duration, to 

determine the most effective protocols for tinnitus 

management. 

 

CONCLUSION 

In conclusion, this study provides strong evidence 

supporting the effectiveness of Low-Level Laser 

Therapy (LLLT) in managing chronic tinnitus. The 

significant reduction in tinnitus severity observed in the 

LLLT group, as measured by standardized assessment 

tools such as the Tinnitus Handicap Inventory (THI) and 

Visual Analog Scales (VAS), indicates that LLLT is an 

effective therapeutic intervention for this challenging 

condition. The findings demonstrate that LLLT can 

significantly alleviate both the intensity and annoyance 

of tinnitus, providing patients with much-needed relief. 

The results of this study are consistent with previous 

literature suggesting that LLLT may improve cochlear 

function by enhancing blood flow, reducing 

inflammation, and promoting mitochondrial function, all 

of which contribute to its therapeutic effects. 

Furthermore, the study highlights the safety and 

tolerability of LLLT, with minimal adverse effects 

reported in the treatment group compared to the placebo 

group. A large percentage of participants in the LLLT 

group expressed satisfaction with the treatment, and very 

few experienced significant side effects. These findings 

are particularly important, as they demonstrate that 

LLLT not only offers symptom relief but also provides a 

safe and well-tolerated alternative for patients suffering 

from chronic tinnitus. This makes it a promising option 

for patients who may not respond to conventional 

treatments or who experience undesirable side effects 

from other therapies. 

However, while the results of this study are promising, 

there are areas that warrant further investigation. Future 

studies should focus on evaluating the long-term effects 

of LLLT to assess its sustainability as a treatment for 

tinnitus over time. Additionally, research into optimal 

treatment parameters (such as wavelength, intensity, and 

duration) is needed to refine LLLT protocols and ensure 

that patients receive the most effective treatment 

possible. Nonetheless, the findings of this study 

contribute valuable knowledge to the growing body of 

literature on LLLT and its potential as a clinically viable 

treatment for tinnitus. 

Future Implications 

The future implications of this study suggest that Low-

Level Laser Therapy (LLLT) could become a widely 

accepted treatment option for chronic tinnitus, 

particularly for patients who do not benefit from 

conventional therapies. Given the positive results 

observed in this study regarding LLLT’s effectiveness, 

safety, and patient satisfaction, further research and 

clinical trials are necessary to solidify its position within 

the therapeutic landscape. With additional data on long-

term outcomes, optimal treatment protocols, and patient-

specific factors, LLLT could potentially become a first-

line treatment for tinnitus, offering patients a non-

invasive, side-effect-free alternative that improves both 

their symptoms and overall quality of life.
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