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Figure 1. Thisillustration depicts a woman experiencing musical hallucinations.

Introduction
Auditory hallucinations, also known as paracusia, occur when the brain perceives sounds without

any external source.”* This condition is complex and often misunderstood, carrying significant
implications for an individual’ s well-being. The experiences associated with these hallucinations
can vary widely, ranging from simple sounds—such as clicks or bells—to more elaborate
perceptions like voices or music. The emergence of these phantom sounds is driven by intricate
brain mechanisms, ultimately influencing individuals responses.

While these hallucinations are frequently linked to psychotic disorders or substance use, they can
also manifest in various contexts, including hearing loss, sensory deprivation, and neurol ogical

conditions.* ® For instance, patients with vestibular migraines may experience fleeting whispers or

musical fragments as their symptoms progress. Similarly, older adults with along-standing history
of hearing loss, without any signs of mental health issues, may hear afamiliar tune or melody from
their past asif it iscoming from their surroundings.
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Moreover, it isimportant to differentiate auditory hallucinations from musical tinnitus—aterm that
often misrepresents the underlying mechanisms and the nature of the experience. Audiologists,
often the first professionals to evaluate patients reporting these complex symptoms, must have a
comprehensive understanding of auditory hallucinations, particularly musical ones, for accurate
diagnosis and effective management.

Mapping Auditory Hallucinations: Classification Systems and
Common Causes

The current literature on auditory hallucinations relevant to audiologistsis limited, and no
universally accepted classification system exists. In research, auditory hallucinations are generally
classified based on the nature and content of the perceived sounds, and divided into two main

categories: simple and complex forms.” * Simple Auditory Hallucinations involve perceiving basic,
non-verbal, and unstructured sounds such as clicks, bells, whistling or hissing, which can resemble

tinnitus and may be challenging to differentiate from it.>® The distinction between these symptoms
typically relies on identifying the underlying etiology or associated conditions. Complex Auditory
Hallucinations involve perceiving intricate sounds such as music and voices. Asfor smple
auditory hallucinations, they can be perceived either unilaterally or bilaterally, and may seem to
originate either from inside the head or from the external environment. Let’ sfirst look at auditory

hallucinations involving the perception of music.’

Musical Hallucinations (MH), also called Musical Ear Syndrome, are characterized by the

perception of melodies and songs without any external source.”****° Unlike simple auditory

hallucinations, MH often presents as well-defined and detailed musical experiences that are often

familiar to the individual.*” These hallucinations can include many sounds, including beloved tunes
from childhood like nursery rhymes, folk songs, church hymns, and even commercial jingles.
Many patients also report hearing instrumental harmonies, rhythmic patterns, and distorted sounds
similar to an out-of-tune radio station. Their duration and intensity can vary, with some individuals
experiencing brief episodes, while others report chronic, persistent symptoms that are typically

perceived as intrusive and distressing.”™

MH needs to be distinguished from earworms and musical imagery. Earworms are catchy
fragments of songs that involuntarily repeat in the mind but eventually fade, while musical imagery
involves the intentional and conscious recall of music. Both phenomena are common and

considered part of normal human experience in the general population.” ** Moseley et al.,
conducted a survey to differentiate these auditory experiences. Their findings indicated that MH
are less frequent than earworms and characterized by minimal lyrical content. Additionally,
musicians may underreport their MH due to their training and familiarity with musical imagery,
making it difficult for them to differentiate between voluntary imagery and involuntary
hallucinations.

The most common cause of MH is significant and progressive hearing loss and sensory
deprivation, particularly in older adults. However, it has also been documented in younger
individuals with conditions such as otosclerosis, where symptoms subsided following successful

8,14,15

surgical intervention and improvement in hearing. A similar phenomenon occurs in the visual
domain, known by vision care professionals as Charles Bonnet syndrome, which involves smple
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to complex visual hallucinationsin older adults with substantial vision loss.” MH can be classified
into two main categories:

e Primary (Idiopathic) MH: These occur without a specific underlying cause and may be
associated with risk factors such as hearing loss, tinnitus, sensory deprivation, advanced age, and

social isolation/loneliness.*>"%*>1*°

¢ Secondary (Symptomatic) M H: These hallucinations are often linked to identifiable conditions
such as traumatic brain injury, stroke, neurological disorders (e.g., vestibular migraines, temporal

lobe epilepsy), neurodegenerative conditions, infections, and autoimmune conditions.**"**

Although less common, these hallucinations can a so be associated with psychiatric disorders
(e.g., schizophrenia, bipolar disorder), sleep disorders, medications affecting the central nervous

system, and substance use or withdrawal.”** Additionally, they may occur due to medical

5,6,17,20

interventions, including cochlear implant surgery and deep brain stimulation. For a
comprehensive overview of these associated causes, please refer to Figure 2.
Type of Musical
Hallucinations (MH) Associated Causes
Primary (Idiopathic) MH - Hearing loss
- Tinnitus
- Advanced age
- Sensory deprivation
- Social isolation, loneliness
Secondary (Symptomatic) - Neurological conditions (e.g., stroke, tumors, traumatic brain injuries, focal
MH brain lesions)

- Neurological disorders (e.g., vestibular migraines, temporal lobe epilepsy)
- Neurodegenerative diseases (e.g., Parkinson’s, fronto-temporal dementia)
- Psychiatric disorders (e.g., schizophrenia, bipolar disorder, PTSD)

- Sleep disorders (e.g., insomnia, Exploding Head Syndrome, narcolepsy)

- Certain medications {e.g., high doses of anticholinergics, antidepressants,
antipsychotics, corticosteroids)

- Substance use or withdrawal (e.g., amphetamines, cocaine, LSD, psilocybin,
MDMA, mescaline)

- Medical interventions (e.g., cochlear implant surgery, temporal lobe resection,
deep brain stimulation, electroconvulsive therapy)

- Infections (e.g., Lyme disease, Listeria)

- Autoimmune conditions (e.g., Hashimoto's encephalopathy)

Figure 2: Musical Hallucinations (MH) and Associated Causes

Auditory Verbal Hallucinations (AVH) are characterized by the perception of spoken words,

speech, voices, or conversations without any external source**% % AVH can be both familiar
and unfamiliar, with some individuals hearing recognizable voices, such as those of friends or
family, while others encounter entirely new voices. The nature and content of these hallucinations
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can vary widely, ranging from brief fragments of speech to more elaborate interactions, including
voices that converse with, comment on, or command the individual. Like MH, AVH can vary

21,23

significantly in severity, but are debilitating for most affected individuals.

These hallucinations are most commonly linked to psychiatric disorders, including schizophrenia,
bipolar disorder, mood disorders, personality disorders, post-traumatic stress disorder, and sleep

disorders.****?* They can aso occur in substance-related conditions, both during use and

withdrawal, particularly with hallucinogens (e.g., LSD, psilocybin) and stimulants (e.g.,
amphetamines, cocaine). Although less frequent, AVH are also reported in neurodegenerative
diseases such as advanced-stage L ewy body dementia and Parkinson’ s disease-related delirium,

where they are often regarded as cornerstone symptoms of the condition.**?*

list of associated causes, refer to Figure 3.

For a comprehensive

Type of Auditory Verbal
Hallucinations (AVH) Associated Causes
Primary (ldiopathic) AVH - Social isolation
- Loneliness
- Severe stress
- Lack of sleep
- Sensory deprivation, reduced stimulation
Secondary - Psychiatric disorders (e.g., schizophrenia, bipolar disorder, major depressive
(Symptomatic) AVH disorder with psychotic features, schizoaffective disorder, post-traumatic stress

disorder)

- Personality disorders (e.q., schizotypal personality disorder, borderline
personality disorder)

- Sleep disorders (e.g., narcolepsy, insomnia, sleep apnea, hypnagogic and
hypnopompic states)

- Certain medications (e.g., high doses of antipsychotics, anticholinergics,
antidepressants, corticosteroids)

- Substance use or withdrawal (e.g., alcohol, amphetamines, cocaine, LSD,
psilocybin, MDMA, mescaline)

- Neurological conditions such as stroke, tumors, traumatic brain injuries, and
focal brain lesions affecting regions like the temporal and frontal lobes,
thalamus, hippocampus, and basal ganglia

- Neurodegenerative diseases including Lewy body dementia and Parkinson's

disease,

Figure 3: Auditory Verba Hallucinations (AVH) and Associated Causes

Auditory hallucinations can be understood as existing on a continuum, ranging from everyday
perceptual experiences (e.g., earworms, musical imagery) to conditions like tinnitus and more

10,24

complex clinical issueslike MH and AVH.™ This perspective aso highlights that, although
tinnitus and MH are commonly linked to hearing loss and AVH to psychiatric conditions, al three
can occur in the same patient or in succession. This overlap indicates that these symptoms may

29,32

exist along a spectrum rather than as distinct categories.” ™ Although classifying auditory
hallucinations as either psychiatric or non-psychiatric may oversimplify the issue, this distinction
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can still help clinicians make appropriate referrals.

Epidemiological Insights: Understanding the Prevalence of
Auditory Hallucinations

Auditory hallucinations, including MH and AVH, are more common than often recognized.
Epidemiological studies suggest that 10-15% of the general population may experience occasional

auditory hallucinations.>*** Among these, AVH are significantly more prevalent than MH,

especialy in psychiatric conditions, with 75% of individuals with schizophrenia and 40% of those

with PTSD.?* It is hypothesized that MH are less reported and documented than AVH due to
factors such as limited awareness, unclear definitions, and a predominant focus on AVH in clinical

and research settings.”

A comprehensive observational study by Linszen et al., found that MH and AV H are prevalent
among older adults with hearing loss, particularly those with severe deficits. The study revealed
that 16.2% of individuals with hearing loss experienced auditory hallucinationsin the past four
weeks, increasing to 24% in those with severe hearing loss, compared to 5.8% in those without
hearing loss. Additionally, 80.6% of those with auditory hallucinations aso experienced tinnitus,
compared to 70.3% in those without hallucinations. Finaly, auditory hallucinations, including both
MH and AVH, are reported more frequently by females, with an overall female-to-male ratio of

approximately 2:1. The reasons for this gender difference remain unclear.*®

Comparative Clinical Presentations of MH and Tinnitus

Musical hallucinations (MH) and tinnitus often co-occur and can both be triggered by risk factors
such as advanced age, hearing loss, and sensory deprivation. Due to their high prevalence among
individuals with MH, some researchers posit a link between tinnitus and the development of these
hallucinations. However, both conditions differ significantly in their cognitive and emotional
impacts and their implications for diagnosis and treatment. Tinnitusis generally experienced as a
persistent, simple, and often unfamiliar internal sound, while MH are characterized by complex,
often familiar music or songs perceived as coming from the environment. While 15-20% of
individuals with tinnitus report bothersome symptoms that can affect their quality of life, most
individuals with MH face distress, fear, and embarrassment, as these hallucinations often challenge

3,13,34-36

their sense of reality. Due to concerns about stigma, many individuals with MH may feel
reluctant to disclose their experiences. As Oliver Sacks insightfully describesin Musicophilia:

Tales of Music and the Brain®":

“ People with musical hallucinations will often search for an external source—aradio, a
neighbor’ stelevision, or a band in the street—and only when they fail to find any such external
source do they realize that the source must be within themselves. They might describe it as a tape
recorder, a jukebox, or an iPod in the brain—something autonomous with its own will, not felt to
be a controllable, integral part of the self. The existence of such phenomena in one's head can
evoke bewilderment and, not infrequently, fear. Thereis often concern that one might be going
mad, or that the phantom music could signal a serious underlying condition such as a tumor,
stroke, or dementia. Such fears often inhibit people from acknowledging their hallucinations; this
reluctance may partly explain why MH have long been considered rare, though it is now
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under stood that thisis not the case.”

Neural Mechanisms behind MH: A Complex Symphony of
Brain Activity

The exact neural mechanisms underlying MH in older adults with long-standing hearing loss and
no psychiatric abnormalities remain poorly understood. However, it iswidely recognized that

hearing loss and sensory deprivation are significant risk factors, particularly in that population.®**

Prolonged hearing loss initiates a cascade of neurophysiological changes that impact both auditory

processing and cognitive function.®* Asthe brain is exposed to repeated and diminished auditory
input, it undergoes mal adaptive changes—such as the reorganization of neural pathways and
alterations in cortical thickness—that can result in the perception of phantom sounds, including

music.”* In the absence of external sounds, the brain compensates by increasing activity not only

in auditory processing areas, such as the superior temporal cortex, but also in regions linked to
memory, attention, and emotional regulation, including the hippocampus, amygdala, and prefrontal

cortex.™ This overcompensation engages stored musical memories to fill the gap, leading to the
generation of “phantom” music.

Although an extensive body of research has examined auditory verbal hallucinations (AVH)
associated with psychiatric conditions, there has been comparatively less focus on the neural
mechanisms underlying MH in individuals with hearing loss, particularly through neuroimaging

9,11,44-48

techniques. Studies employing Positron Emission Tomography (PET) and functional
Magnetic Resonance Imaging (fMRI) have provided key insights into the brains of those
experiencing MH, confirming the specific regions activated during these events. Asillustrated in
Figure 4, findings indicate increased metabolic activity and enhanced connectivity in areas such as
the prefrontal, medial, and superior temporal cortex, which are critical for memory and auditory

processing.* Research further reveals an overlap between the brain regionsinvolved in music
perception and those activated during MH, suggesting that shared neural pathways may underlie
both experiences. In contrast, AVH engage distinct circuits related to speech and language

processing, including Broca's area, Heschl’s gyrus, and Wernicke's area.**** Studies indicate that,
in musically untrained individuals, the brain’ s right hemisphere is typically more active during
musical processing, in contrast to musicians, who tend to show greater engagement in the |eft

hemisphere.*** This shift suggests that musicians may process music similarly to language,
utilizing analytical and syntactical aspects, as both music and speech share cognitive and neural

resources.” ™
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Figure 4. Neuroimaging analysesin a case of MH. Adapted from Cavaliere et al., “ Fronto-Temporal
Circuitsin Musical Hallucinations: A PET-MR Case Study,” Frontiersin Human Neuroscience, 2018.
Licensed under CC BY 4.0. Thisfigureincludes PET scans compared to controls, showing brain
activation in different views (A—C); structural MRI results highlighting cortical thickness (D), agliotic
spot in the frontal region (E), and the uncinate fascicle reconstruction (F); and functional MRI activation
during beep, unknown, and known musical stimuli (G-).

In addition to hearing loss and sensory deprivation, structural brain lesions can contribute to MH

by disrupting normal auditory processing >"**°. Lesions resulting from stroke or traumatic brain

injury can cause localized damage in critical brain regions, such as the auditory cortex,
hippocampus, and amygdala. This damage affects the brain’s ability to process and interpret
auditory information accurately, potentially leading to the generation of phantom music.

In neurodegenerative diseases like Parkinson’ s disease, MH can occur, although they are less

27,28

common than visual or AVH and may present alongside symptoms such as delirium.
Parkinson’s disease is characterized by abnormal protein deposits known as Lewy bodiesin brain
regions related to motor control and cognition, leading to progressive motor dysfunction and
cognitive decline, which can impact areas involved in auditory perception and memory. Delirium,
an acute and reversible state of severe mental confusion, can occur in individuals with Parkinson's
due to various factors, including medication side effects, infections, or metabolic imbalances. This
state can exacerbate sensory processing issues, contributing to the experience of MH.

Finally, neurological disorders such as vestibular migraines and temporal |obe epilepsy (TLE) are

also associated with MH.*"* Vestibular migraines involve complex brain function changes that
lead to headaches, aura, and sensory disturbances, including transient MH caused by cortical
spreading depression, which disrupts normal sensory processing. TLE, characterized by recurrent
seizures and auras, often resultsin MH due to abnormal bouts of electrical activity affecting
auditory processing in the temporal 1obes.
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Guidelines for Effective Assessment and Management of MH
Detailed Case History. Proper diagnosis of MH is based on a comprehensive history-

taking."**"*** This should involve questions about the nature of the hallucinations, including
whether they involve voices, melodies, songs, or non-verbal sounds and their origin—whether
organic or related to psychiatric conditions. It is aso important to inquire about associated
symptoms and their progression. Are there early warning signs like an “aura’ or postdrome
symptoms such as headaches or fatigue as seen in vestibular migraines or TLE? Family history is
also critical, especially regarding hearing loss, mental health conditions or dementia. Recent
physical health, medications, or emotional status changes should also be explored. Gathering this
information will help determine if areferral to a specialist, such as aneurologist, ENT, or
psychiatrist, is needed for more precise diagnosis and treatment.

Audiological Evaluation. Given that long-term hearing loss is amgjor factor in MH, a
comprehensive hearing evaluation is essential to determine the extent and impact of the loss. If
hearing lossisidentified, fitting and recommending hearing aids is a critical first step in managing

8,1856,59-61
MH.

Hearing Aid Verification. For patients already using hearing aids, verifying the hearing aid output
through real-ear measurementsis essential, as sensory deprivation is a known risk and aggravating
factor for MH. In many cases, patients with recent onset of MH may have hearing aids set below
prescriptive gain targets, such as NAL-NL2. Ensuring optimal amplification can help mitigate the
impact of MH. Additionally, patients may not be using their hearing aids as consistently as
advised. Therefore, counselling on proper usageis critical to enhancing both hearing outcomes and
Symptom management.

Informational Counselling. Informational counselling plays avital role in managing MH.
Educating patients to help them understand and normalize their symptoms can effectively reduce

stress and anxiety, and provide reassurance.® This approach also promotes the development of

more effective coping strategies.”* Given the likely bi-directional relationship between MH-
related distress and mental well-being, poor mental health can intensify how patients perceive the
severity of MH. Increased stress and feelings of annoyance, shame, and frustration may worsen
concerns and distress about the symptoms and treatments. Helping patients understand this two-

62-64

way relationship could lead to more effective management of their mental health and MH.
Regular follow-up appointments are important for monitoring progress and adjusting the
management plan as needed. If anxiety or depression persists, referring patients to a cognitive
behavioral therapy specialist could be beneficial. Additionally, consulting with primary care
physicians to explore medical treatments for managing stress and anxiety can further support
patient care.

Sound Therapy. If MH persists despite appropriate hearing aid adjustments, sound therapy,
similar to tinnitus management techniques, should be considered. This approach may involve
sound enrichment strategies at home or sound therapy programs integrated into hearing aids. In a
2010 study by Y utaka and colleagues, AVH in two patients were significantly reduced within a
month of sound therapy combined with medication, with no recurrence observed for 31 and 17

months, respectively.”
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By addressing the various facets of MH, audiologists can offer more comprehensive care and
ensure that patients receive the appropriate treatment and support for their conditions.
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