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Introduction
Auditory hallucinations, the perception of sounds, voices, or other 

auditory experiences without an external source, are one of the most striking 
and complex phenomena in both psychiatry and neuroscience. These 
experiences are most commonly associated with psychiatric disorders such as 
schizophrenia, but they can also occur in a variety of other conditions, including 
mood disorders, neurodegenerative diseases, epilepsy, and even in healthy 
individuals under extreme stress or sleep deprivation. Auditory hallucinations 
can range from hearing familiar voices or sounds to experiencing disturbing 
or alien voices, and they can have a profound impact on a person's emotional 
and psychological well-being. Understanding auditory hallucinations has long 
been a challenge for clinicians and researchers alike, as these experiences are 
deeply subjective, highly variable, and often resistant to simple explanations. 
However, advances in neuroimaging techniques and psychological research 
have provided valuable insights into the underlying mechanisms and cognitive 
processes that contribute to the experience of these hallucinations. Brain 
imaging tools, such as Functional Magnetic Resonance Imaging (fMRI) and 
Positron Emission Tomography (PET), have enabled scientists to identify 
brain regions and neural circuits involved in auditory hallucinations, revealing 
alterations in areas responsible for auditory processing, self-monitoring, and 
the integration of sensory information. From a psychological perspective, 
auditory hallucinations are often explored through cognitive models that focus 
on how perceptual, attentional, and interpretive processes may contribute to 
the misperception of sounds. Psychological theories, including those related to 
attention bias, cognitive vulnerability, and the role of emotional distress, have 
also shed light on why certain individuals may be more prone to hearing voices 
or sounds. Factors such as heightened emotional arousal, a predisposition 
to intrusive thoughts, or difficulty distinguishing between internally generated 
thoughts and external stimuli can all contribute to the emergence of auditory 
hallucinations. This introduction will explore the current understanding of 
auditory hallucinations through the lens of both neuroimaging studies and 
psychological theories. By synthesizing findings from these diverse research 
domains, we gain a more comprehensive understanding of the factors that 
influence the onset and experience of auditory hallucinations, as well as their 
implications for mental health treatment and intervention strategies. With 
continued research, both neurobiological and psychological, there is growing 
hope that better diagnostic tools and more effective therapeutic approaches 
will emerge to help individuals affected by these troubling experiences [1].

Description
Auditory hallucinations, often characterized by hearing voices, sounds, or 

words without an external auditory stimulus, are one of the most enigmatic 
and distressing experiences associated with psychiatric and neurological 
conditions. These hallucinations are most commonly linked to disorders 

such as schizophrenia, but they can also appear in individuals with mood 
disorders, such as bipolar disorder or major depression, as well as in those 
with epilepsy, dementia, and even in the general population under certain 
stress conditions. The nature of auditory hallucinations varies greatly; some 
individuals report hearing clear, distinct voices that may comment on their 
actions, offer commands, or engage in conversations, while others may hear 
less coherent sounds or non-verbal auditory phenomena, such as buzzing or 
ringing. The study of auditory hallucinations has been particularly challenging 
due to their subjective nature. What one person experiences may differ 
greatly from another's, and these experiences are deeply personal, shaped by 
individual cognitive, emotional, and neural factors. However, recent advances 
in both neuroimaging techniques and psychological theories have provided 
deeper insights into the mechanisms that underlie these hallucinations, helping 
researchers and clinicians understand why they occur, how they manifest, and 
what can be done to treat them. From a neuroimaging perspective, the study 
of auditory hallucinations has revealed significant insights into the brain areas 
involved in their onset. Brain imaging techniques such as functional Magnetic 
Resonance Imaging (fMRI) and positron emission tomography (PET) have 
shown that auditory hallucinations are often linked to abnormal activity in 
regions of the brain involved in auditory processing, notably the auditory cortex 
in the temporal lobes. Interestingly, research has indicated that individuals 
who experience auditory hallucinations show increased activity in the primary 
auditory cortex, even in the absence of external sounds. Additionally, there 
is often dysfunction in the paracingulate cortex, which is involved in self-
monitoring and distinguishing between internally generated thoughts and 
external stimuli. This finding suggests that individuals who experience auditory 
hallucinations may have difficulty distinguishing between their own internal 
voice or thoughts and external auditory input, contributing to the experience of 
hearing voices that feel "real." [2].

Further research has identified that disruptions in higher-level cognitive 
processes—such as attention, memory, and emotional regulation—are 
also significant contributors to auditory hallucinations. Prefrontal cortical 
regions, which help regulate attention and interpret sensory input, often show 
abnormal activity in individuals who experience hallucinations, leading to 
impaired filtering of irrelevant stimuli. This inability to filter out non-essential 
information may cause the brain to "fill in the gaps," leading to the perception 
of voices or sounds where none exist. Other regions, including the parietal 
lobes (which help integrate sensory information) and the thalamus (which 
acts as a relay station for sensory signals), may also be involved in the 
complex neurobiological process that produces auditory hallucinations. On the 
psychological side, cognitive models have been instrumental in understanding 
the mental processes behind auditory hallucinations. The cognitive model 
of hallucinations suggests that the experience is not merely a result of 
brain dysfunction, but also involves how individuals perceive and interpret 
their internal mental state. For instance, cognitive factors such as attention 
bias where individuals are more likely to focus on and interpret ambiguous 
sensory stimuli as threatening or meaningful can contribute to the onset of 
hallucinations. Individuals with a predisposition to hypervigilance or anxiety 
may be more likely to misinterpret benign internal thoughts as external voices, 
especially when they are stressed or emotionally overwhelmed. Research 
also points to the role of memory and attributional styles in the development 
of auditory hallucinations. People who experience these hallucinations often 
have a tendency to attribute internal experiences (such as a fleeting thought 
or an internal monologue) to an external source. This source monitoring 
error where a person wrongly attributes their thoughts to an external origin 
can lead to the perception of voices that are not really there. Additionally, 
emotional distress plays a crucial role in the intensity and frequency of auditory 
hallucinations. Negative emotional states, such as depression, fear, or trauma, 
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can act as triggers for hallucinations or worsen their impact. This is particularly 
relevant in conditions like Post-Traumatic Stress Disorder (PTSD), where 
survivors of trauma often experience intrusive auditory hallucinations linked 
to their traumatic experiences. Furthermore, psychological interventions that 
address the cognitive and emotional components of hallucinations have shown 
promise. Cognitive-Behavioral Therapy (CBT), for example, aims to help 
individuals reframe their interpretations of hallucinations, reduce anxiety about 
the experience, and develop healthier coping mechanisms. Techniques such 
as cognitive restructuring, mindfulness, and reality testing are commonly used 
to help individuals challenge the validity of their hallucinations and learn to 
distinguish them from reality. By combining these psychological strategies with 
neurobiological understanding, it becomes possible to offer more personalized 
and effective treatments for individuals experiencing auditory hallucinations [3].

Auditory hallucinations, commonly experienced in conditions such as 
schizophrenia, bipolar disorder, and certain neurological disorders, represent 
a complex interplay between sensory processing, cognitive function, and 
emotional regulation. These phenomena, where individuals hear sounds or 
voices that are not externally present, have long intrigued researchers and 
clinicians alike. Neuroimaging and psychological studies have provided 
significant insights into the underlying mechanisms of auditory hallucinations, 
offering valuable clues about how these experiences arise, how they 
are perceived, and how they can be managed. From a neuroimaging 
perspective, functional MRI, Positron Emission Tomography (PET), and 
Electroencephalography (EEG) have been instrumental in revealing 
alterations in brain activity associated with auditory hallucinations. One of the 
most consistent findings across studies is the abnormal activity in the auditory 
cortex, specifically the primary auditory areas, such as the superior temporal 
gyrus, even when no external auditory stimuli are present. This suggests that 
auditory hallucinations may result from a disconnection between perceptual 
and cognitive processes in the brain. In addition to the auditory cortex, there 
is evidence of altered activity in regions responsible for higher-order cognitive 
functions, such as the prefrontal cortex and the temporal lobes, which may 
reflect the brain's struggle to distinguish between internal and external stimuli. 
Furthermore, abnormalities in the connectivity between these brain regions 
especially in the Default Mode Network (DMN) and the salience network—have 
been implicated in the misattribution of sensory information and the vividness 
of auditory experiences. Psychological studies have also enriched our 
understanding of auditory hallucinations by shedding light on the cognitive and 
emotional factors that shape these experiences. Cognitive models of auditory 
hallucinations emphasize the role of dysfunctional beliefs and attentional 
biases. For example, individuals who experience hallucinations often exhibit 
increased monitoring of their internal thoughts and external environment, 
which may make them more susceptible to misperceiving their own inner 
speech as external voices. Emotional dysregulation, including anxiety, stress, 
and affective instability, can further exacerbate these experiences. The 
emotional content of hallucinations, such as the presence of commanding or 
critical voices, may be influenced by underlying feelings of fear, guilt, or self-
worth, highlighting the interaction between emotional distress and cognitive 
distortions [4].

Recent studies also emphasize the heterogeneity of auditory 
hallucinations. Not all individuals with hallucinations experience them in 
the same way, and factors such as the frequency, content, and emotional 
valence of the voices can vary widely. The nature of the hallucinations may be 
influenced by the individual’s mental health condition, their coping strategies, 
and the social or cultural context in which they live. Understanding these 
individual differences is crucial for developing more personalized treatment 
strategies. Looking toward the future, there are several important directions 
for both research and clinical practice in understanding and addressing 
auditory hallucinations. One key area of future research is the development 
of more refined neuroimaging techniques, particularly those that can offer 
insights into the dynamic processes underlying auditory hallucinations. 
Advances in functional connectivity analysis and real-time neuroimaging might 
help unravel how different brain regions communicate during hallucinations 
and identify the critical junctures where this communication goes awry. 
Additionally, more longitudinal studies are needed to explore how the brain’s 
response to auditory hallucinations evolves over time and whether these 

neural patterns can serve as biomarkers for predicting treatment response 
or prognosis. Another promising avenue is the application of Transcranial 
Magnetic Stimulation (TMS) and other neuromodulation techniques to target 
the auditory cortex and other brain areas involved in hallucinations. Early 
studies have shown some promise in reducing the frequency and intensity 
of auditory hallucinations, but further research is required to optimize these 
interventions and understand their mechanisms of action. Likewise, Cognitive-
Behavioral Therapies (CBT) tailored to individuals experiencing auditory 
hallucinations have shown potential in addressing the distressing nature of 
these experiences, helping individuals reframe their interpretations of the 
voices and reduce their emotional impact. Future research should focus 
on improving the efficacy of these psychological interventions, potentially 
integrating them with neurobiological treatments to enhance outcomes. Finally, 
considering the heterogeneity of auditory hallucinations, future studies should 
prioritize a more individualized, person-centered approach. This might involve 
exploring the influence of genetic, environmental, and psychological factors 
that shape the experience of auditory hallucinations. A deeper understanding 
of the diverse ways in which individuals experience hallucinations could lead to 
more targeted and effective interventions, as well as better outcomes in terms 
of symptom reduction and quality of life. The neurobiological and psychological 
models of auditory hallucinations are complementary, and together, they 
provide a more complete picture of this complex phenomenon. Neuroimaging 
studies have uncovered the brain regions involved in hallucinations, showing 
how dysfunctional neural circuits contribute to the perception of sound in the 
absence of external stimuli. Psychological models, on the other hand, shed 
light on the cognitive and emotional factors that can influence or exacerbate 
hallucinations. The interaction between the brain's structure and function and 
an individual's cognitive processes helps explain why auditory hallucinations 
are so varied in nature and so challenging to treat [5].

Conclusion 
In conclusion, the experience of auditory hallucinations is a multifaceted 

phenomenon that involves complex interactions between neural, cognitive, and 
emotional factors. Advances in neuroimaging and psychological research have 
provided critical insights into the brain regions and cognitive processes that 
contribute to hallucinations, as well as the ways in which these experiences 
impact an individual's sense of reality. By continuing to integrate findings from 
both neurobiological and psychological domains, researchers and clinicians 
are improving our understanding of auditory hallucinations and developing 
more effective, personalized interventions for those who experience them. As 
our knowledge of the underlying mechanisms grows, there is hope that more 
targeted treatments will emerge, offering relief for individuals struggling with 
these distressing and often debilitating experiences.
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