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Abstract 

Hidden hearing loss (HHL) refers to auditory dysfunction that occurs despite normal pure-tone 

audiometric thresholds. Young adults with normal audiograms frequently report difficulty understanding 

speech in noisy environments, listening fatigue, and reduced sound clarity—symptoms not explained by 

conventional hearing assessments. Increasing evidence suggests that cochlear synaptopathy, characterized 

by damage to synapses between inner hair cells and auditory nerve fibers, may underlie these perceptual 

deficits. This review synthesizes current literature on the mechanisms, clinical manifestations, diagnostic 

challenges, and controversies surrounding hidden hearing loss in young adults. Behavioral, 

electrophysiological, and extended audiometric findings are examined, with emphasis on speech-in-noise 

perception and auditory brainstem response measures. Although animal studies provide strong support for 

cochlear synaptopathy, evidence in human populations remains mixed. The review highlights the need for 

standardized diagnostic protocols and longitudinal research to better understand the prevalence and 

clinical implications of hidden hearing loss in young adults with normal audiograms. 
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Introduction 

Pure-tone audiometry has long been considered the gold standard for evaluating hearing sensitivity. 

However, growing clinical evidence indicates that individuals with audiometric thresholds within normal 

limits may still experience significant auditory difficulties, particularly in challenging listening 

environments. This condition, often termed hidden hearing loss (HHL), has gained increasing attention in 

audiology research over the past decade. 

Hidden hearing loss is commonly reported among young adults exposed to recreational or occupational 

noise, such as music concerts, personal listening devices, and industrial environments. These individuals 

often complain of difficulty understanding speech in noise, auditory fatigue, and reduced listening clarity, 

despite normal results on standard audiometric tests. Such findings challenge the adequacy of conventional 

hearing assessments and suggest the presence of underlying neural deficits not captured by threshold-

based measures. 

 

Pathophysiology of Hidden Hearing Loss 

Cochlear Synaptopathy 

Cochlear synaptopathy refers to the loss or degeneration of synaptic connections between inner hair cells 

(IHCs) and auditory nerve fibers. Animal studies have demonstrated that noise exposure can result in 

http://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR260168757 Volume 8, Issue 1, January-February 2026 2 

 

significant synaptic loss without permanent damage to hair cells or elevation of hearing thresholds. These 

findings suggest that neural damage may persist even after apparent recovery of auditory sensitivity. 

Low-spontaneous-rate auditory nerve fibers, which play a crucial role in encoding sounds at 

suprathreshold levels and in noisy environments, appear particularly vulnerable to synaptic damage. The 

selective loss of these fibers may explain why individuals with HHL struggle with complex auditory tasks 

despite normal pure-tone thresholds. 

Suprathreshold Auditory Processing Deficits 

Synaptic loss primarily affects the auditory system’s ability to process temporal and spectral cues required 

for speech perception in noise. Extended high-frequency hearing loss, often undetected in conventional 

audiometry, may also serve as an early indicator of cochlear damage and has been associated with noise 

exposure in young adults. 

 

Clinical and Behavioral Manifestations 

Speech-in-Noise Difficulties 

One of the most consistent behavioral features of hidden hearing loss is reduced speech perception in 

noisy or reverberant environments. Speech-in-noise tests such as the Quick Speech-in-Noise (QuickSIN) 

test and the Bamford–Kowal–Bench Speech-in-Noise (BKB-SIN) test frequently reveal deficits in 

individuals with suspected HHL. 

Additional Listening Complaints 

In addition to speech-in-noise difficulties, individuals with hidden hearing loss may report increased 

listening effort, auditory fatigue, tinnitus, and sound intolerance. These symptoms can significantly impact 

academic performance, occupational functioning, and overall quality of life. 

 

Evidence from Human Studies 

Electrophysiological Findings 

Electrophysiological measures, particularly auditory brainstem response (ABR), have been explored as 

potential markers of cochlear synaptopathy in humans. Reduced wave I amplitudes of the ABR have been 

reported in some noise-exposed individuals with normal audiograms, suggesting reduced auditory nerve 

activity. 

However, several studies have failed to replicate these findings consistently, raising questions about the 

sensitivity and reliability of ABR measures for detecting synaptopathy in human populations. 

Behavioral Correlates and Noise Exposure 

Behavioral studies examining the relationship between self-reported noise exposure, speech-in-noise 

performance, and electrophysiological measures have produced mixed results. While some research 

supports an association between noise exposure and auditory processing deficits, other studies emphasize 

the contribution of cognitive factors such as attention and working memory. 

 

Diagnostic Challenges 

Limitations of Conventional Audiometry 

Pure-tone audiometry assesses threshold sensitivity but does not evaluate suprathreshold auditory 

processing or neural integrity. As a result, individuals with hidden hearing loss may be misclassified as 

having normal hearing. 
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Emerging Diagnostic Tools 

Proposed diagnostic approaches for HHL include extended high-frequency audiometry, speech-in-noise 

testing, electrocochleography, and advanced auditory evoked potentials. While promising, these tools lack 

standardized clinical protocols and normative data. 

Controversies and Current Debates 

The existence and clinical significance of cochlear synaptopathy in humans remain debated. While animal 

models provide compelling evidence, translating these findings to human populations is challenging due 

to variability in noise exposure, biological susceptibility, and cognitive influences on auditory perception. 

Future Directions 

Future research should prioritize longitudinal designs to track neural and perceptual changes over time, 

develop sensitive and reliable biomarkers of synaptopathy, and establish standardized test batteries for 

clinical use. Understanding individual vulnerability factors may also improve early identification and 

intervention. 

 

Conclusion 

Hidden hearing loss highlights a critical gap in traditional hearing assessment by demonstrating that 

normal audiograms do not guarantee normal auditory function. Although cochlear synaptopathy is a 

plausible underlying mechanism, further research is needed to clarify its role in human auditory 

perception. Improved diagnostic strategies are essential for addressing the needs of young adults with 

unexplained listening difficulties. 
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