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Abstract 

Misophonia is a pattern of aberrant sound perception that is defined by atypical 

emotional, neurophysiological, and behavioral reactivity to specific pattern-based 

trigger sounds (Brout et al., 2018). Those with misophonia exhibit increased arousal 

of the sympathetic nervous system, coupled with emotional distress, when in the 

presence of trigger sounds (Edelstein et al. 2013). We propose that individuals who 

experience this phenomenon may have difficulty in filtering out irrelevant stimuli, 

such that repetitive and otherwise banal sounds cannot be ignored. Thus, the 

current study recorded responses to pairs of repeated stimuli from participants 

across the misophonic severity spectrum in order to gain a measure of the degree to 

which misophonic experiences are associated with the ability to suppress the 

representation of repeated sounds. We found that misophonic symptom severity was 

associated with self-reports of early phase inhibition, but evidence of a relationship 

to objective measures of gating was less clear. These findings lay key groundwork 

on the relationship between aberrant early phase processing and misophonia from 

which future studies can expand on.  

Keywords: Misophonia, Sensory gating capacity, P50 suppression, Dual-click 

paradigm, Repetition suppression  
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Summary for Lay Audience 

The role of inhibition can often go unnoticed when doing simple tasks, such as 

conversing with a friend while at work. In this example, your brain is suppressing 

irrelevant information, such as other conversations, in order to focus on your friend. 

While at least part of the mechanism responsible for the suppression is efficient in 

typical populations, some individuals struggle to successfully filter out irrelevant 

information, and are described as having poor sensory gating capacity. In the 

laboratory setting, sensory gating can be assessed by using a dual-click paradigm - 

a task that can probe an individual’s ability to suppress repeated stimuli by 

presenting repeated identical tones and determining if a participant’s brain responds 

less to the second tone, reflecting effective sensory gating. While this assessment 

has been used to examine gating capacity in neurotypical individuals and those with 

disorders like ADHD, it has yet to be used to explore sound processing in people 

with misophonia. Misophonia is a psychological condition where individuals cannot 

tolerate certain sounds to the point where they exhibit intense negative emotional 

reactions coupled with a salient fight or flight response. Misophonic ‘triggers’, or 

sounds that elicit the misophonic experience, tend to be repetitive in nature, 

suggesting that those with misophonia may have difficulty suppressing repetitive 

sensory information. Accordingly, the current study seeks to bridge the gap in the 

literature by administering the dual-click paradigm to determine whether those who 

exhibit more severe misophonic symptoms exhibit sensory gating deficits in 

comparison to those who do not. Because it is understudied and poorly understood, 

an individual cannot be formally diagnosed with misophonia, meaning that those 

suffering cannot follow an empirically supported treatment option. Better 

understanding the deficits that underlie the experience of misophonia will help 

establish diagnostic tools and inform therapeutic interventions.  
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Chapter 1: Introduction 

Imagine you are writing a crucial exam that you have been working towards for 

months. You get into the exam room filled with other students and start writing, 

but you find it difficult to attend to the questions because you are continuously 

distracted by the sounds that your classmates are making. The coughing from 

one classmate to the left, sniffling to the right, and pen clicking behind you cause 

a deeply negative and aversive reaction, coupled with a feeling of anger, 

annoyance, disgust, and rage, so much so that you cannot focus on the task at 

hand. This example highlights an intense case of Misophonia – a sound 

intolerance condition in which certain sounds can trigger extreme atypically 

aversive reactions. While misophonic triggers tend to be human-based orofacial 

sounds such as coughing, sniffling, and heavy breathing, individuals with 

misophonia routinely endorse repetitive sounds among their most common 

misophonic triggers, suggesting a potential deficit in inhibiting sensory 

information (Enzler et al., 2021). Most individuals suppress irrelevant sensory 

information with little effort; however, some struggle due to poor sensory gating. 

Sensory gating is an early-phase inhibitory process by which irrelevant stimuli 

are suppressed by the brain so that more behaviorally relevant stimuli retain 

priority access to perceptual and cognitive functions (Freedman et al., 1987). 

Poor early phase inhibition or sensory gating could cause an excess of sensory 

information in the misophonic brain, leading to aberrant auditory processing and 

contributing to the atypical reaction to trigger sounds. A pattern of atypical 

sensory gating has been found to be associated with psychological disorders, 

including obsessive-compulsive disorder (OCD; Kang et al., 2013; Bannon et al., 

2002), attention-deficit/hyperactivity disorder (ADHD; Micoulaud-Franchi et al., 

2019; Lei et al., 2015), and schizophrenia (Shen et al., 2020; Shaw et al., 2020). 

Notably, misophonia has been found to be comorbid with both OCD and ADHD 

(Schröder et al., 2013), and the condition shares strong similarities with 

components of the schizophrenic experience. Thus, the current study seeks to 

assess sensory gating across the misophonic sensitivity spectrum by analyzing 
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self-report data as well as electroencephalographic (EEG) activity in response to 

an auditory dual-click paradigm (Braff & Light, 2005). This will address the gap in 

the literature on the relationship between sensory gating and misophonia and will 

strengthen our understanding of potential neural markers for this understudied 

condition. 

1.1 What is Misophonia?  

1.1.1 Characterizing Misophonia 

Misophonia is a unique sensory phenomenon in which certain sounds (hereafter 

referred to as triggers) elicit atypically intense and emotional responses. These 

responses primarily manifest as anger and/or disgust, but tend to also involve 

other prevailing emotions, including irritation, stress and anxiety, aggravation, a 

feeling of being trapped, and impatience (Rouw & Erfanian, 2018). In the 

presence of trigger sounds, those with misophonia exhibit increased arousal of 

the sympathetic nervous system, or a “fight or flight” reaction, coupled with the 

emotions mentioned (Edelstein et al. 2013; Schröder et al., 2019).  

Notably, misophonic triggers are predominantly repetitive human-based sounds. 

Sounds generated during eating, such as chewing, lip smacking, swallowing, and 

throat noises (Bernstein et al., 2013; Kumar et al., 2014, 2017; Zhou et al., 2017), 

as well as nasal sounds, like breathing, nose blowing, sniffling, and coughing 

(Wu et al., 2014; Zhou et al., 2017) comprise the most commonly reported 

misophonia triggers. Interestingly, different triggers tend to elicit different 

emotions, the most common one being a feeling of irritation towards loud 

chewing and heavy breathing (Vitoratou et al., 2023). Additionally, the context in 

which these triggers occur is noteworthy; misophonic reactions tend to be 

stronger when the triggers manifest in familiar settings, such as within groups of 

family and friends, or within occupational and educational environments 

(McGuire et al., 2015; Schneider & Arch, 2017). This suggests a cognitive link, or 

a link with appraisals in latter stages of auditory processing, between misophonic 

trigger sounds and the corresponding aversive reactions.  
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While many of these orofacial triggers are repetitive in nature, misophonics also 

endorse a number of other repetitive sounds (e.g., pen clicking, keyboard 

tapping, fingernail tapping, etc.) as particularly likely to elicit a misophonic 

reaction and rate them as significantly more unpleasant than control participants 

(Colucci, 2015; McGuire et al., 2015; Reid et al., 2016; Schröder et al., 2014; 

Vidal et al., 2017; Wu et al., 2014; Zhou et al., 2017; Enzler et al., 2021). 

Conversely, these studies typically find no differences between individuals with 

and without misophonia in ratings of typically pleasant (birds chirping, lake, 

fountain) and typically unpleasant (fork on a plate, fingernails on a chalkboard) 

sounds, confirming that the experience of misophonia is unique to trigger sounds, 

and does not present as an aversion to sound more generally. Indeed, the 

repetitive nature of so many common triggers raises a question as to whether 

those with misophonia exhibit differences in processing repetitive stimuli, or faulty 

sensory gating. 

1.1.2 Cognitive Effects of Misophonia 

Individuals with misophonia display deficits in cognition and attention in the 

presence of trigger sounds (Daniels et al., 2020; Frank et al., 2020; Sanchez & 

Silva, 2019). For example, misophonics show slower reaction times and poorer 

accuracy on a Stroop task (i.e., are slower/less accurate at attending to and 

reporting the colour of a word while ignoring its semantic content) than control 

participants when in the presence of common trigger sounds (Daniels et al., 

2020). In contrast, no difference in response time or accuracy is observed 

between groups in the presence of typically unpleasant or neutral sounds. 

Additionally, the severity of an individual’s sensitivity to trigger sounds has been 

shown to uniquely correlate with deficits in reading comprehension in the 

presence of those sounds (Raymond & Butler, 2024). Collectively, these findings 

suggest that individuals with misophonia experience impairments to cognitive 

functions in the presence of trigger sounds. These impairments likely underscore 

reports that individuals with misophonia feel as though their sound sensitivities 

impede their overall functioning and sense of well-being (Ferrer-Torres et al., 
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2022). Moreover, the coping mechanisms that individuals with misophonia often 

employ (e.g., wearing sound cancelling headphones, mimicry of human-

produced sounds, avoidance of environments in which triggers are often present) 

may further disrupt their ability to perform in professional or educational 

endeavors, which can lead to substantial impediments in social connections. The 

social, cognitive, and emotional consequences of misophonia highlight the 

urgency for further research on the condition. 

1.1.3 Onset and Prevalence of Misophonia  

The literature is largely undecided regarding the age at which the symptoms of 

misophonia first appear. An early survey of 42 individuals with misophonia found 

that the mean age for misophonic onset was 13 years (Schröder et al., 2013). 

However, more recent reviews suggest that misophonia may onset anytime 

during childhood, adolescence, or even in adulthood (Aryal & Prabhu, 2022), with 

a slightly larger proportion of studies suggesting onset occurs during 

adolescence (from 12 to 18 years of age; Potgieter et al., 2019). However, there 

remain a number of significant challenges to accurately determining the age of 

onset and prevalence of misophonia. Foremost, there are no standardized 

diagnostic criteria for misophonia, and the available literature uses a broad range 

of measures ranging from self-reports to diagnostic interviews. Additionally, 

misophonia often occurs alongside other hearing and mental health disorders, 

and its prevalence may be underestimated due to its potential to mimic other 

hearing-related conditions (Jastreboff & Jastreboff, 2014). As a result, 

misophonia is often regarded as an underdiagnosed disorder. The lack of 

concordance across surveys and the existing challenges to diagnosis further 

emphasize the need to better understand the nature of this disorder.  

Several survey studies have attempted to quantify the prevalence of misophonia 

in the general population. While results have varied, the available estimates 

suggest that a significant portion of the population has experienced symptoms. 

One study of 483 undergraduate students noted that 22.8% of respondents 
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frequently or always experienced sensitivity or irritation due to specific sounds 

like eating, repetitive tapping, or nasal noises (Enzler et al., 2021; Wu et al., 

2014). A more recent study of medical school students reported that 49.1% of 

their 336 respondents reported misophonia symptoms with clinical significance 

(Naylor et al., 2021). However, it should be noted that this study found a 

significantly higher prevalence than previous studies, and that 37% showed mild 

misophonia, 12% showed moderate, and only 0.3% showed severe levels of 

misophonia (Naylor et al., 2021). There is no evidence to support sex differences 

in the prevalence of the misophonic experience (Ferrer-Torres et al., 2022).  

1.1.4 Misophonia and Other Audiological Disorders  

Misophonia frequently manifests simultaneously with related audiological 

conditions such as tinnitus, hyperacusis, and phonophobia. As a result, it is 

crucial to outline the differences between misophonia and these conditions for 

accurate investigation, diagnosis, and treatment (Aryal, 2022). Hyperacusis and 

misophonia both involve sensitivity to sound (Ferrer-Torres et al., 2022), and are 

sometimes considered under the umbrella of reduced sound tolerance disorders. 

While hyperacusis and misophonia can co-occur, they are functionally separable 

in that hyperacusis describes an enhanced sensitivity to a broad range of sound 

frequencies and volume levels, whereas misophonia centers on the subjective 

response to specific trigger sounds (Pienkowski et al., 2014). Misophonia is also 

distinct from phonophobia, which describes individuals who experience anxious 

and fearful reactions to specific sounds; misophonia most often manifests as 

anger and/or disgust (Schröder et al., 2013) with misophonics rarely suggesting 

they are fearful of their triggers. In short, misophonia shares some features with 

other audiological diagnoses, but presents as a distinct sound tolerance disorder. 

Additional research surrounding specific biomarkers of misophonia will help 

further distinguish the disorder and facilitate better differential diagnosis and 

treatment. 
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1.1.5 Misophonia and Other Psychological Disorders  

The literature shows that misophonia is comorbid with, and is in some ways 

similar to, both ADHD and OCD (See Potgieter, 2019 for review). For example, 

one study of over 800 patients suggested that roughly 50% of individuals with 

misophonia also displayed symptoms of OCD (Cusack et al., 2018). Specifically, 

both conditions involve an overwhelming preoccupation with certain stimuli that is 

experienced as intrusive and unwanted thoughts, and individuals often employ 

strategies to avoid distress triggered by these thoughts (Schröder et al, 2013; 

Cusack et al., 2018). However, a more recent study of 575 individuals with 

misophonia documented lower comorbidity rates, reporting that 26% of 

participants exhibited traits of OCD, 10% showed evidence of mood disorders, 

5% had ADHD, and 3% showed traits consistent with autism spectrum disorder 

(Jager et al., 2020). Importantly, in contrast to OCD, misophonics do not tend to 

perform compulsions to reduce their negative feelings in response to their trigger 

sounds, suggesting that while the two disorders may be comorbid, the 

experience of misophonia is not adequately explained by the presence of OCD.  

1.1.6 Diagnosing Misophonia 

While a number of tools have been developed over the past two decades, there 

is currently no agreed-upon measure or battery of measures for the diagnosis of 

misophonia. Because it is a sound tolerance disorder, many individuals 

experiencing misophonia may first seek diagnosis and/or treatment from a 

clinical audiologist. However, because there is no clear audiological discrepancy 

in those with misophonia, audiological evaluations are not currently considered to 

be a reliable approach to diagnosis (Ferrer-Torres et al., 2022). Instead, a 

complete clinical evaluation through a psychologist/psychiatrist is seen as the 

most comprehensive method for ensuring that what one suffers is truly 

misophonia and not a related disorder (Palumbo et al., 2018). Tools like the Duke 

Misophonia Interview (Guetta et al., 2022) help facilitate this type of detailed 

evaluation, and borrow their structure from widely used and psychometrically 
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validated clinical interviews, including the Clinician-Administered PTSD Scale for 

DSM-5 and the Anxiety Disorders Interview Schedule for DSM-5. However, these 

measures are time consuming and require clinical expertise to administer and 

score. Fortunately, a number of self-report instruments have been developed to 

measure misophonic sensitivity.  

1.1.6.1 The MisoQuest 

The MisoQuest (Siepsiak et al., 2020) is a misophonia self-report questionnaire 

that was constructed to assess the following seven domains of the misophonic 

experience: reaction to specific sounds, an occurrence of reaction, emotional 

reactions, control of emotional reactions, attitude to own reactions, avoidance, 

and daily functioning. The finalized questionnaire comprises 14 items each rated 

on a scale of 1 (I definitely do not agree) to 5 (I definitely agree; Appendix A), 

with scores greater than 61/70 being described as clinically meaningful (Siepsiak 

et al., 2020). Importantly, a recent study suggests that the English translation of 

the MisoQuest has good discriminant and convergent validity, good test-retest 

reliability, and demonstrates that individual scores correlate with the scale of the 

impacts that trigger sounds have on cognitive function (Raymond and Butler, 

2024). Scores on the MisoQuest are strongly associated with the Selective 

Sound Sensitivity Syndrome Scale (S-Five; Vitoratou et al., 2021), reflecting 

good convergent validity. In addition, the study found that MisoQuest scores are 

only moderately associated with measures of anxiety and hypersensitivity; 

however, these associations could be interpreted by comorbidities with these 

conditions rather than a flaw in the assessment itself. The results of this 

investigation reinforced that the MisoQuest specifically tests for misophonia and 

not comorbid conditions such as OCD or more general hypersensitivity 

conditions (Raymond and Butler, 2024). In this way, the MisoQuest differs from 

other popular self-report measures (e.g., the Amsterdam misophonia scale [A-

MISO-S; Schröder et al., 2013] or the misophonia quotient [MQ; 5 Wu et al., 

2014]), which were adapted from OCD assessments based on an early 

mischaracterization of misophonia.  
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1.1.7 Summary  

The past two decades have provided studies and diagnostic tools that give us an 

idea of the onset, prevalence, and distinctiveness of the misophonic experience. 

However, the literature is still growing, and the lack of a formal diagnostic 

procedure prevents us from drawing conclusions with confidence. This further 

emphasizes the need for investigations on potential markers for misophonia, 

including objective measures that may complement self-reports. Although the 

literature is sparce, a few studies have begun to identify neurological and 

physiological patterns that seem to be unique to misophonia. 

1.2 Physiological Markers of Misophonia and Associated Deficits  

1.2.1 Atypical Sound-Emotion Association 

Trigger sounds often induce an autonomic response in individuals with 

misophonia that manifests as increased skin conductance and, in more severe 

cases, elevated blood pressure and heart rate, feelings of physical pain, and 

difficulty breathing (Edelstein et al., 2013; Schröder et al., 2019) as well as 

increased heart rate (Schröder et al., 2019). Importantly, this increased arousal is 

unique to trigger sounds, and the magnitude of the response is correlated with 

how intensely aversive the sound was reported to be (Edelstein et al., 2013). 

Accordingly, functional imaging has revealed that trigger sounds evoke activity in 

the anterior insular (Kumar et al., 2017; Schröder et al., 2019) and anterior 

cingulate cortices (Schröder et al., 2019), as well as heightened connectivity 

between the anterior insula and brain regions responsible for emotion regulation, 

such as the ventromedial prefrontal cortex (vmPFC), the hippocampus, and the 

amygdala (Kumar et al., 2017). Additionally, trigger sounds have been 

associated with the right superior temporal cortex (Schröder et al., 2019), 

increased orbitofrontal cortex connectivity, and increased interaction between the 

mid-cingulate and primary auditory cortex in comparison to controls (Cerliani & 

Rouw, 2020).  
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The anterior insula is a key component of the salience network, which plays a 

role in attributing salience to external stimuli and directing attention towards them 

(Garfinkel & Critchley, 2013). Similarly, the superior temporal cortex and anterior 

cingulate have both been associated with the allocation of auditory attention. 

Thus, the increased activity observed across these brain areas points to an 

overactivation of the network responsible for detecting and selecting emotionally 

relevant sensory information. Moreover, that patterns of atypical 

activity/connectivity are specific to trigger sounds further supports the idea that 

misophonia is characterized by exaggerated responses to specific stimuli rather 

than a generalized emotion disorder or aversion to sound.  

1.2.2 The Potential Role of Aberrant Bottom-up Processing in Misophonia  

In individuals with misophonia, trigger sounds evoke increased activity in auditory 

cortex relative to non-trigger sounds (Kumar et al., 2017), suggesting the system 

may be hypersensitized to specific sounds. One potential explanation involves a 

deficit in inhibiting and filtering out behaviorally irrelevant sensory information in 

early phases of auditory processing, which in turn contributes to aberrant higher-

order processing. This idea is supported by the fact that individuals with 

misophonia endorse repetitive orofacial and non-orofacial sounds among the 

most common trigger sounds (see section 1.1.1), including many that are easily 

ignored by individuals without these sensitivities. While the mechanisms 

underlying this potential hypersensitivity in misophonia remain unclear, analyzing 

whether misophonics exhibit difficulty in inhibiting irrelevant sounds would 

progress the notion that poor inhibition in the misophonic brain may be 

contributing to hypersensitivity. 

1.2.3 An Overview of Inhibition  

As we move through the world we are constantly bombarded by sensory inputs. 

In order to focus on the most behaviorally relevant stimuli in our environments, 

we must suppress the representations of the majority of these inputs. Thus, 

inhibitory mechanisms are essential to processing and integrating sensory 
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information effectively. With respect to auditory perception, inhibition can occur 

across several levels within the hierarchy of processing. The earliest form of 

inhibition involves filtering out unnecessary information before it gets processed 

extensively by attentional and cognitive functions (Freedman et al., 1987). This 

process has been termed ‘sensory gating’. Signals that are allowed through the 

‘gate’ can subsequently be inhibited via cognitive inhibition (Harnishfeger, 1995) 

– the mental process of diminishing or eliminating information that has been 

encoded but has thereafter been deemed irrelevant. This level of inhibition 

involves cognitive appraisal, while sensory gating is thought to be more 

automatic. Finally, behavioral inhibition describes the process by which the 

behavioral response elicited by an external stimulus is inhibited after conscious 

perception (Harnishfeger, 1995). While each of these processes in critical to 

selecting and acting upon stimuli in the environment, the current thesis focuses 

on early sensory gating of sounds. 

1.2.4 Measuring Sensory Gating  

Reduced sensory gating has been shown to be related to difficulty sleeping 

(Milner et al., 2009), differences in social skills (Ebishima et al., 2019), cognitive 

impairments (Park et al., 2015), and attentional difficulties (Jones et al., 2016). 

Not surprisingly, there has been growing interest in ways to quantify gating 

across populations and individuals. There are various ways to operationalize 

sensory gating capacity in humans and in animals; however, there remains a lack 

of consensus regarding which established physiological measure of sensory 

gating might best be used for assessing clinical populations (Schulz et al., 2022).  

The sensory gating inventory (SGI) is a self-report measure that attempts to 

capture self-perceived sensory gating capacity. This measure was developed to 

evaluate an individual’s perceived ability to filter irrelevant sensory information 

and focus on relevant environmental cues (Bailey et al., 2021). Because sensory 

gating deficits are known to be associated with psychopathologies, the SGI has 

been used as a diagnostic tool for disorders such as ADHD, OCD, and ASD. 
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However, to facilitate more efficient clinical and laboratory use of this inventory, a 

shortened version was subsequently developed (Bailey et al., 2021). Exploratory 

factor analysis suggested that the SGI was heavily influenced by a general factor 

across the original four dimensions; thus, a 10-item unidimensional subset of the 

SGI (the SGI-B) was created (Bailey et al., 2021). When administered, higher 

scores on this inventory reflect poorer self-perceived sensory gating capacity.  

One way we can objectively operationalize a potential neural mechanism 

underlying poor self-perceived sensory gating is through the use of 

electroencephalography (EEG). EEG records the electrical activity of populations 

of neurons via electrodes placed onto the scalp that capture changes in voltage 

potential caused by the generation of action potentials in the underlying neural 

tissue (Müller-Putz, 2021). Event-related potentials (ERPs) are a key component 

of EEG studies and can be used to measure the brain's response to specific 

stimuli by examining the average patterns of activity evoked by those stimuli 

across multiple presentations. The sub-millisecond temporal precision of EEG 

makes it a particularly valuable tool to study processes like sensory gating, which 

occur in close proximity to the onset of sounds.  

Sound-evoked ERPs are characterized by a sequence of peaks occurring 50ms 

(P50), 100ms (N100), and 200ms (P200) after stimulus onset (Lijffijt et al., 2009). 

The P50 peak is thought to reflect the brain’s initial step of safeguarding cognitive 

processes by preventing irrelevant information from overwhelming and interfering 

with higher-order thinking (i.e., sensory gating; Freedman, Waldo, Bickford-

Wimer, & Nagamoto, 1991; Hsieh, Liu, Chiu, Hwu, & Chen, 2004). In contrast, 

later components including the N100 and P200 are thought to reflect 

mechanisms related to the triggering and allocation of attention (Lijffijt et al., 

2009). Thus, examining patterns of evoked potentials may inform the nature of 

any underlying deficits in sound processing. 

Several studies have considered group differences in the P50 response as a 

measure of sensory gating deficits in clinical populations. For example, in 
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individuals with ADHD, high distractibility has been associated with poor sensory 

gating as evidenced by both the SGI (Sable et al., 2012; Micoulaud-Franchi et 

al., 2015) and dual-click EEG paradigms (wherein a smaller evoked response to 

the second click in each pair is taken as a measure of successful gating; Holstein 

et al., 2013; Micoulaud-Franchi et al., 2015; but see Olincy et al., 2000). Impaired 

sensory gating has also been shown in adults with OCD using a dual-click 

paradigm (Hashimoto et al., 2008) as well as a pre-pulse inhibition of the 

acoustic startle response paradigm (Ahmari et al., 2012).  

Relative to ADHD and OCD, the literature on misophonia and auditory-evoked 

potentials is limited. One study comparing ERPs evoked by infrequent deviant 

pure tones found that individuals with misophonia showed a smaller average 

N100 amplitude than control participants but failed to find a group difference in 

P50 amplitude (Schröder et al., 2014). This suggested that individuals with 

misophonia may show a deficit in early attentional processing, or ‘cognitive 

inhibition’ but did not differ with respect to sensory gating. An additional study 

that examined ERPs evoked by repeated pure tone bursts found that, while P50 

amplitude did not differ between individuals with misophonia and controls, the 

latency of the P50 decreased with increasing symptom severity (Aryal and 

Prabhu, 2023). It is worth noting that while these studies provide mixed results, 

neither was optimized to detect differences in P50 amplitude, which typically 

involves the use of paired stimuli (Freedman et al., 2020). We believe that the 

administration of paired stimuli (i.e., repeated, identical sounds), would better 

reflect the repetitive trigger sounds that misophonics tend to report as aversive. 

Thus, the literature would benefit from additional, targeted work examining P50 

suppression as an index of sensory gating in misophonia. 

1.3 The Present Study 

The current study aims to determine whether sensory gating deficits are 

associated with misophonia symptom severity. In addition to self-report 

measures (the MIsoQuest, SGI-B), participants are presented with a dual-click 
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paradigm that has been shown to be sensitive to differences in P50 suppression 

among clinical populations (Micoulaud-Franchi et al., 2019). This approach 

complements previous work that, by design, was more sensitive to differences in 

later ERP components (e.g., Schröder et al., 2014) and allows for more detailed 

conclusions to be drawn about the relationship between sensory gating and the 

misophonic experience. I hypothesize that individuals with more severe sound 

sensitivity will show larger deficits in suppressing the neural representation of the 

second of two paired clicks, reflecting a deficit in filtering out irrelevant sensory 

information. In addition, I hypothesize that higher MisoQuest scores will be 

associated with poorer self-reported sensory gating capacity, as captured by 

higher scores on the SGI-B. Similar to previous work (Aryal & Prabhu, 2023) I 

hypothesize that misophonic severity will be associated with decreased P50 peak 

latency. Lastly, I hypothesize that objective and subjective measures of sensory 

gating will be correlated, which will support the idea that P50 suppression is a 

useful measure of sensory gating capacity.  

1.4 Methods 

1.4.1 Participants  

Participants were mainly recruited through Western University’s SONA platform. 

This platform is open to university students during the school year, and their 

participation is rewarded with SONA credits that are either required for passing a 

course or are used for a grade increase in a course. Participants were also 

recruited through posters placed throughout Western University campus, and 

through word of mouth. To be included in the study, participants were required to 

be 18 years of age or older, fluent in English, and have self-reported normal 

hearing and normal or corrected-to-normal vision. In line with previous studies, 

exclusion criteria included a history of or current psychological disorder, brain 

injury, a severe medical disorder, addiction to drugs or alcohol (Micoulaud-

Franchi et al., 2019). Additionally, participants were asked to refrain from caffeine 

or nicotine consumption at least 6 hours prior to the study, as these compounds 
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have been demonstrated to affect the reliability of the P50 response (Choueiry, 

2023; Ghisolfi et al., 2006). This study was approved by the Western University 

Non-Medical Research Ethics Board (NMREB; Appendix A). 

1.4.2 Study Procedure 

At the start of the session, participants provided informed consent to participate 

in the experiment. Because there are no agreed-upon diagnostic criteria for 

misophonia, current best practices for research typically include administering a 

measure of misophonia symptom severity and a battery of other measures that 

provide evidence that a participant’s symptoms are not better explained by a 

related disorder. Accordingly, participants completed six self-report 

questionnaires: the MisoQuest, the Sensory Gating Inventory (SGI), the 7-item 

Generalized Anxiety Disorder Inventory (GAD-7), the Adult ADHD Self-Report 

Scale (ASRS), the Autism Spectrum Quotient (AQ-10), and the revised 

Obsessive-Compulsive Inventory (OCI-R). Demographic information such as age 

and gender were also collected. Following this, participants' heads were 

measured to ensure an appropriate fit for a 32-channel BioSemi EEG cap. With 

all electrode sensors in place, participants were seated comfortably in front of a 

computer monitor and provided with headphones through which they heard the 

experimental sounds. During the experiment, participants watched a silent film 

(Pixar’s Wall-E) and were asked to remain as still as possible. There was no 

instruction as to whether to pay attention to the sounds or not. Upon completion, 

electrode caps were removed and participants were provided with debriefing 

information. 

1.4.3 Questionnaires  

1.4.3.1 MisoQuest  

The MisoQuest was used to assess misophonic severity. As described above, 

the MisoQuest is a 14-item self-assessment that asks participants to rate a series 

of statements on a scale of 1 (I definitely do not agree) to 5 (I definitely agree). 
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The authors of this measure suggest that a score of 61 or greater represents 

clinically relevant sensitivity; however, in practice, we and others have found this 

to be quite conservative. Accordingly, MisoQuest scores are used as a 

continuous measure of sound sensitivity in the current study.  

1.4.3.2 Sensory Gating Inventory-Brief (SGI-B) 

The SGI-B (Appendix C) is a self-report measure of an individual’s ability to 

ignore irrelevant stimuli in their environment, and was selected for the current 

study as it has been found to reliably detect sensory gating differences between 

individuals with and without diagnosed neurodevelopmental disorders (Schulz et 

al., 2022).  

1.4.3.3 Autism Quotient (AQ-10) 

The Autism-Spectrum Quotient (AQ) was designed to be a self-administered 

instrument for measuring the degree to which an adult with normal intelligence 

displays traits associated with the autistic spectrum (Baron-Cohen et al. 2001). In 

an effort to create a more streamlined measure, a 10-item version (AQ-10; 

Appendix D) was generated by selecting the 2 items with the highest 

discriminatory power in each of the 5 subscales that comprise the AQ (Allison et 

al., 2012; Booth et al., 2013). Since the purpose here was simply to assess the 

potential that sound sensitivity could be related to sensory issues prevalent in 

autistic individuals, the abbreviated measure was selected. This measure was 

not directly compared with our EEG measure of sensory gating capacity as it was 

not a continuous measure, and only one participant was found to be at risk for 

clinical levels of autism. 

1.4.3.4 Generalized Anxiety Disorder (GAD-7)  

The GAD-7 (Appendix E) is a 7-item inventory used to measure generalized 

anxiety disorder by assessing the frequency with which an individual experienced 

symptoms associated with anxiety over the previous two weeks (Spitzer et al., 

2006). Symptoms such as nervousness, worrying, having trouble relaxing, finding 
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it hard to sit still, etc. are used to create an overall score between 0-21 which is 

binned as follows: 0–4: minimal anxiety; 5–9: mild anxiety; 10–14: moderate 

anxiety; 15–21: severe anxiety (Spitzer et al., 2006). The GAD-7 has been shown 

to be reliable to have a unidimensional structure that reflects generalized anxiety 

across a sample of over 5000 subjects (Löwe et al., 2008). This measure was 

utilized in a linear regression analysis to control for its potential confounding of 

the relationship between misophonia and sensory gating capacity. 

1.4.3.5 Obsessive Compulsive Inventory Revied (OCI-R)  

The Obsessive-Compulsive Inventory (OCI) is a 42-item self-assessment 

composing 7 subscales: Washing, Checking, Doubting, Ordering, Obsessing 

(i.e., having obsessional thoughts), Hoarding, and Mental Neutralizing (Foa et al., 

1998). The OCI was subsequently revised to eliminate the redundant frequency 

scale, simplify the scoring of the subscales, and reduces overlap across 

subscales. The revised measure (OCI-R; Foa et al., 2002; Appendix F) 

comprises 18 items, generates a score between 0 and 72, and has been shown 

to be a psychometrically comprehensive instrument appropriate for research 

scenarios in clinical and non-clinical population (Huppert et al., 2007). This 

measure was utilized in a linear regression analysis to control for its potential 

confounding of the relationship between misophonia and sensory gating 

capacity. 

1.4.3.6 Adult ADHD Self Report Scale (ASRS)  

The ASRS (Appendix G) assesses how often participants experience 18 ADHD 

symptoms using the following scale: never, rarely, sometimes, often, very often 

(Kessler et al., 2005). Developed by the World Health Organization, it is primarily 

used as a tool in the first step of diagnostic evaluation to determine whether a 

participant requires further assessment for the presence of ADHD (Kessler et al., 

2005). This measure was utilized to determine if there was a subgroup of 

individuals who showed clinical levels of ADHD when assessing misophonic 

sensitivity across sensory gating capacity. 
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1.4.4 Assessing Sound-Evoked Neural Activity 

To provide an objective measure of sensory gating, identical pairs of brief clicks 

were delivered in a passive listening task. Each stimulus consisted of a 0.05 ms 

square wave pulse presented over headphones at an intensity of 100 dB SPL. 

Each stimulus pair consisted of a conditioning click (S1) and a testing click (S2) 

presented with an inter-stimulus interval of 500 ms. This interval is thought to 

encapsulate the gating mechanism better than shorter or longer intervals (Dolu et 

al., 2001). A total of 100 stimulus pairs were presented with a mean inter-pair 

interval of 9 s (intervals were drawn randomly from a normal distribution ranging 

from 8-10 s). These intervals have been shown to be sufficient to reset the 

sensory gating mechanism between pairs (Dalecki et al., 2011). The averages of 

the S1 and S2 ERP responses elicited by these 100 pairs were compared to 

provide a measure of sensory gating. 

A 32-channel BioSemi electroencephalographic (EEG) system was used to 

record stimulus-evoked brain activity (Biosemi; Amsterdam, Netherlands). 

Electrodes were positioned according to the International 10/20 convention, with 

Common Mode Sense (CMS) and Driven Right Leg (DRL) used as the reference 

and grounding electrodes. Electrode impedance was maintained below 20 kΩ 

and data were recorded with a sampling rate of 512 Hz. A Stimtracker Duo 

(Cedrus; San Pedro, California) was used to mark stimulus onsets in the EEG 

recording using the rising phase of the acoustic signal to ensure that event-

related potential latencies were reliably recorded.  

1.4.5 EEG Preprocessing  

Raw data with a recorded sampling rate of 512 Hz were read into EEGlab in 

MATLab (Mathworks; Natick Massachussetts) and were: 1) re-referenced to the 

average of all the channels using ‘pop_reref’; and 2) bandpass filtered between 1 

Hz and 50 Hz using a hamming-windowed sinc FIR filer via the ‘pop_eegfiltnew’ 

function (Delorme & Makeig, 2004). Filtered data were then subjected to 

independent components analysis using the ‘runica’ function, and components 
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deemed unlikely to reflect brain activity were removed on an individual subject 

basis. Specifically, components judged by the ‘icatype’ function to have a 90% or 

greater likelihood of being noise (including blinks, eye movements, physiological 

signals, etc.) were visually inspected and removed. Lastly, channels with kurtosis 

> 3, or those showing obvious irregularities on visual inspection were identified 

as bad channels were spherically interpolated using the ‘pop_interp’ function. 

Unless otherwise specified, the default settings within EEGlab for these 

preprocessing functions were employed. 

1.4.6 Quantifying ERP Amplitudes 

Components of the auditory evoked potential, including the P50, are robustly 

observed over central and frontocentral electrodes (Korzyukov et al., 2007). 

Accordingly, in the current study we averaged the activity recorded across five 

frontocentral electrodes (CZ, CP1, CP2, FC1, and FC2). Data were epoched 

from 0 to 500 ms relative to sound onsets, and separate averages were 

computed for each of the two paired stimuli (S1 and S2) using the period 

between -200 and 0 ms as a baseline. The P50 component was identified as the 

largest positive-going peak occurring between 40 and 80 ms post-stimulus-onset 

for each of the two paired stimuli. The amplitude of each component was 

calculated as the difference between the peak and the preceding trough. Peaks 

and troughs for each participant were manually scanned by a researcher to 

identify potentially noisy participants. If a participants’ averaged ERP response to 

the dual-click paradigm did not exhibit discernable peaks around the time 

windows, or if the S2/S1 ratios were disproportionate (e.g. much higher than 1) 

then the data of these participants were dropped. A total of five participants met 

these cutoff requirements and their data were dropped from the analyses 

entirely, leaving us with our sample of 38 participants. In order to quantify 

sensory gating, the amplitude of the P50 response elicited by the second 

stimulus was divided by the amplitude of the response elicited by the first 

stimulus (hereafter referred to as the P50 S2/S1 ratio). High values (e.g. S2/S1 = 

1) suggest minimal gating of the neural response to repeated stimulus, while 
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lower values (e.g., S2/S1 = 0.1) suggest significant gating of the second stimulus 

relative to the first (Freedman et al., 1987). 

1.4.7 Statistical Analyses 

Spearman’s Rho correlation coefficients were used to quantify the relationships 

between measures of sensory gating capacity (SGI-B or S2/S1 ratios) and 

MisoQuest scores, as well as between the measures of sensory gating capacity 

themselves (SGI-B vs S2/S1 ratios), and finally, between MisoQuest scores and 

S1, S2, and S2-S1 peak latency. Additionally, linear regression analyses were 

conducted to determine whether factors including age, GAD-7 scores, and OCI-R 

scores modified these relationships. Analyses were conducted using JASP 

(Version 0.18.3). Lastly, an EEG waveform plot of the ERP responses of two 

sample participants was created for visualization purposes. 

1.5 Results  

1.5.1 Sample Characteristics 

Our total sample consisted of 38 participants (31 F), aged 18-59 (M = 23, SD = 

9). Scores on the MisoQuest ranged from 18-64 (M = 37, SD = 11.9), resulting in 

a good distribution across the broad range of sound sensitivity. Additionally, P50 

S2/S1 ratios (M = .36, SD = .24) ranged from 0.01, reflecting substantial 

suppression of repetitive stimuli, to 0.92, reflecting very little suppression of this 

response (see Table 1 for summary of measures collected).  
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Table 1: Mean and Standard Deviation of Measures Used in This Study (N = 38) 

 

 
1.5.2 Visualization of Auditory Evoked Responses 

Each square wave impulse evoked an event-related response that consisted of a 

positive-going deflection occurring roughly 50 ms after sound onset (the P50), 

followed by negative-going and positive-going deflections around 100 ms and 

200 ms post-stimulus-onset (the N100 and P200, respectively). Figure 1 

illustrates the average responses evoked by the first (S1) and second (S2) of the 

paired impulses from a participant who showed clinical levels of misophonia (a), 

and a participant with a milder sound sensitivity (b).  

  

Measure M SD 

P50 S2/S1 Ratio  0.36 .30 

P50 S1 amplitude (µV) 1.42 .63 

P50 S2 amplitude (µV) .62 .60 

P50 S1 Latency (ms) 61.18 1.85 

P50 S2 Latency (ms) 59.79 3.48 

Misoquest Scores 37.29 11.68 

SGI-B Scores 21.16 7.68 

OCI-R Scores 18.43 8.24 

GAD-7 Scores 8.26 3.07 
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a) 

 

b)  

Figure 1: Example ERPs elicited in response to the first (green) and second 

(blue) or the paired sounds from two participants with differing levels of 

misophonic severity. (a) a participant who scored 64 on the MisoQuest and 

exhibited a P50 S2/S1 ratio of 0.700. (b) a participant who scored 30 on the 

MisoQuest and exhibited a P50 S2/S1 ratio of .067. Dotted lines show timepoints 

at 40ms, 80ms, 150ms, and 250ms to highlight the P50, N100, and P200 time 

windows. Waveforms consist the average of the responses at the CZ, CP1, CP2, 

FC1, and FC2 electrodes. 

↓S1 P50  
 
  

S2 P50↑  

↓S1 P50  
 
  

S2 P50↑  
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1.5.3 Relationship Between Sensory Gating and Misophonic Severity 

To examine whether there was a relationship between sensory gating and sound 

sensitivity, the Spearman’s correlation was computed between S2/S1 ratio and 

MisoQuest score. This relationship was not statistically significant (ρ(37) = 0.23, 

p = 0.164; Figure 2). 

 

Figure 2: Scatterplot of the relationship between P50 S2/S1 ratios and 

MisoQuest scores. 
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In contrast, participants’ subjective assessments of their sensory gating abilities 

(i.e., SGI-B scores; higher scores mean more perceived difficulty) were 

significantly correlated with symptom severity (ρ(37) = 0.67, p = <0.001; Figure 

2), suggesting a strong correspondence between SGI-B and MisoQuest scores. 

 

 

 Figure 3: Scatterplot of the relationship between SGI-B scores and MisoQuest 

scores.  
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1.5.4 Relationship Between Objective and Subjective Measures of Gating 

Additionally, we assessed the degree of correspondence between self-reported 

sensory gating difficulties and the objective measure assessed here (P50 S2/S1 

ratio). The Spearman correlation between the two measures was statistically 

significant (ρ (37) = 0.35, p = 0.029), suggesting that individuals with low self-

perceived sensory gating capacity also showed less suppression of the neural 

response to repeated sounds (Figure 3).  

 

Figure 4: Scatterplot of the relationship between P50 S2/S1 ratios and SGI-B 

scores.  
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1.5.5 Relationship Between MisoQuest Scores and ERP Peak Latency 

Finally, we analyzed the degree of correspondence between misophonic 

sensitivity and the latency of the P50 component elicited by each of the paired 

stimuli. The Spearman correlation between S1 P50 latency and misophonia 

severity was not significant (ρ (37) = -.177, p = 0.280; Figure 5). Similarly, the 

Spearman correlation between S2 P50 latency and misophonia severity was not 

significant (ρ (37) = -.151, p = 0.358; Figure 6). Lastly, the difference in latency 

between S2 and S1 peaks was not associated with misophonic severity (ρ (37) = 

-.182, p = 0.275; Figure 7). Taken together, our results do not support that 

misophonic severity is associated with shifts in the latency of P50 components 

elicited by stimuli presented in the dual-click task.  

 

Figure 5: Scatterplot of the relationship between S1 P50 Latency and MisoQuest 

Scores. 
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Figure 6: Scatterplot of the relationship between P50 S2 Peak Latency and 

MisoQuest scores.  
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Figure 7: Scatterplot of the relationship between the difference in peak latencies 

evoked by the first and second of the paired stimuli (S2 latency - S1 latency) and 

SGI-B scores. Note: one outlier was dropped with a kurtosis > 3.  

1.5.6 Linear Regression Analyses 

To examine how variables such as age, OCI-R scores, GAD-7 scores, ASRS 

scores, and AQ-10 scores might modify the relationships explored above, 

MisoQuest and SGI-B scores were subjected to linear regression analyses to 

assess their contribution to S2/S1 ratios when controlling for these factors. This 

approach is similar that of Micoulaud-Franchi et al. (2019), who conducted a 

similar linear regression model when assessing the relationship between ADHD 

severity and S2/S1 ratios. SGI-B scores were found to contribute to S2/S1 ratios 

when controlling for all other factors, with a standardized coefficient of .371 (p = 

.061), while Misoquest scores failed to reach statistical significance with a 
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standardized coefficient of .321 (p = .101).  Both standardized coefficients are 

moderate in strength and suggest that as S2/S1 ratios increase, misophonic 

severity and sensory gating deficits both decrease; however, a larger sample 

size is needed to solidify this interpretation. 

 

Table 2: Effect of MisoQuest scores on S2/S1 ratios controlling for cofactors  

Model  Unstandardiz
ed 

SE Standardized t p 

H0 (intercept) .37 .04  8.41 <.01 

H1 (intercept) .30 .23  1.28 .21 

 Age <-.01 .<.01 -.27 -1.3 .2 

 OCI-R <.01 <.01 .03 .14 .89 

 GAD-7 <-.01 .01 -.08 -.37 .71 

 ASRS (Yes) .02 .10  .23 .82 

 AQ-10 (Yes) -.09 .22  -.4 .68 

 MisoQuest <.01 <.01 .32 1.75 .1 
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Table 3: Effect of SGI-B scores on S2/S1 ratios controlling for cofactors  

Model  Unstandardized SE Standardized t p 

H0 (intercept) .37 .04  8.41 <.01 

H1 (intercept) .32 .21  1.25 .22 

 Age <-.01 .<.01 -.17 -.85 .4 

 OCI-R <.01 <.01 .02 .08 .93 

 GAD-7 <-.01 .01 -.13 -.64 .53 

 ASRS (Yes) .03 .1  .28 .78 

 AQ-10 (Yes) -.07 .22  -.32 .75 

 SGI-B .01 <.01 .37 2.00 .06 

 

1.6 Discussion 

The current study sought to analyze the relationship between misophonic 

sensitivity and an individual’s ability to inhibit repeated sounds via sensory gating 

– an early, inhibitory process by which irrelevant stimuli are suppressed so that 

more behaviorally relevant stimuli retain priority access to perceptual and 

cognitive functions. We operationalized sensory gating in two ways: the SGI-B 

questionnaire provided a measure of self-perceived sensory gating capacity, 

while a comparison of the electrical potentials evoked a pair of repeated sounds 

(the P50 S2/S1 ratio) provided a more objective measure. Each of these 

measures was compared to an individual’s MisoQuest score to determine the 

nature of the relationship between sound sensitivity and gating capacity. While a 

clinical cutoff value of >61 has been proposed for the MisoQuest, the current 

study sought to examine this relationship across the broader range of sound 

sensitivities rather than binarizing the sample into those with and without 

Misophonia (Raymond and Butler, 2024). Accordingly, the sample included here 

is broadly distributed across the scale of possible MisoQuest scores.  
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Misophonics report a range of repetitive oral and non-oral sounds among their 

most consistent trigger sounds; Accordingly, future studies should continue to 

focus on low-level auditory processing differences in those with misophonia, an 

area of study that seems to be disproportionately understudied in the literature in 

comparison to studies of later-stage processes such as cognitive and emotional 

appraisal of sound. Overall, our results point toward a potential relationship 

between sensory gating capacity and misophonic severity, although a larger 

sample may be necessary to fully understand the nature of individual differences 

in these measures. Again, these results can provide a framework from which 

future studies can investigate the role of early auditory processing in the 

experience of misophonia.  

1.6.1 Misophonia May be Associated with Self-Perceived Sensory Gating 

Capacity  

Our results suggest that Misophonia symptom severity is associated with self-

perceived sensory gating capacity. The statistically significant, strongly positive 

correlation between SGI-B scores and MisoQuest scores (ρ = 0.67, p <0.001) 

suggests that as one’s sensitivity to specific sounds increases, so does their self-

perceived inability to filter out irrelevant sensory stimuli in day-to-day life. 

Moreover, the statistically significant relationship between this self-report 

measure of sensory gating capacity and P50 S2/S1 ratios (ρ = 0.35, p = 0.029) 

suggests that as our participants’ perceived inability to filter out irrelevant stimuli 

increased, so too did their brain’s inability to inhibit repetitive sounds such as 

those presented in the dual-click paradigm. This reinforces the idea that P50 

S2/S1 ratios are significantly related to and can be a predictor of one’s subjective 

sensory gating capacity. The results of the linear regression model strengthen 

these conclusions, demonstrating that the relationships between measures of 

sensory gating are similar even when controlling for relevant cofactors (p < .1).  

We did not find a statistically significant relationship between P50 S2/S1 ratios 

and misophonia severity (ρ = 0.23, p = 0.168). In addition, the relationship 



31 

 

between misophonia and sensory gating capacity (p = .084) in the linear 

regression model was not significant. Further, there were no significant 

relationships between misophonia severity and the time in which either S1 and 

S2 peaks occurred, or in the difference in latency between peaks. This is 

somewhat conflicting of the findings from a recent study (Aryal & Prabhu, 2024) 

that found differences in P1 peak latency between misophonics and controls in 

response to 500Hz tone burst stimuli. However, as in this study, the authors did 

not find differences in ERP amplitudes. Resolving these discordant object and 

subjective measures of the relationship between gating and misophonia will likely 

require replication.  

1.6.2 Interpreting Objective Versus Subjective Sensory Gating Capacity  

While the objective and subjective measures of gating obtained in the current 

study were correlated across individuals, only the SGI-B was significantly 

associated with the severity of misophonia symptoms. This highlights the 

potential that the SGI-B and P50 S2/S1 ratio are examining different aspects of 

sensory gating capacity. The SGI-B is a self-report measure that asks 

participants to describe the extent to which they notice that their inability to 

suppress or inhibit irrelevant sensory inputs interferes with their day-to-day life. 

Thus, this measure assesses the behavioral consequences of sensory gating 

impairments, which is likely affected by the extent to which individual listeners 

are able to compensate for their difficulties by, for example, overtly directing their 

attention away from repetitive stimuli. It is perhaps unsurprising, then, that this 

subjective measure would show a strong association with the MisoQuest, which 

inquires about the ways in which trigger sounds impact daily function. The P50 

S2/S1 ratio, on the other hand, provides a measure of the auditory system’s 

capacity to inhibit the response to repeated stimuli; this suppression is thought to 

occur prior to cognitive appraisal or influence, and thus might be more 

dissociable from misophonia symptom severity. While the two measures of 

sensory gating were significantly correlated with one another, the amount of 

variance in one measure explained by the other was only 16% (ρ2 = 0.16), 
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leaving a considerable amount unexplained. Thus, while low-level sensory gating 

may explain part of the subjective experience of suppressing irrelevant sounds, 

there may be additional, higher-level processes involved in subjective sound 

sensitivity as reflected by the SGI-B that cannot be explained by repetition 

suppression. Indeed, high-level processes including salience attribution and 

emotional regulation appear to be involved in the experience of misophonia, and 

may build upon potential difficulties with low level repetition suppression. 

1.6.3 Limitations of the Current Study 

A limitation in this study, and in all studies analyzing misophonia, is the rates of 

comorbidity between misophonia and OCD (11.53%; Erfanian et al., 2019) and 

ADHD (12%; Rouw & Erfanian, 2018) – each of which have been independently 

associated with atypical sensory gating. We attempted to mitigate this concern by 

excluding participants who have been diagnosed with a psychological disorder, 

and by including self-report questionnaires designed to assess symptoms of 

ADHD and OCD. In addition, we opted to use the MisoQuest to quantify 

misophonia severity, as this measure was specifically developed to assess 

misophonia independent of other potential neurological disorders.  

The MisoQuest is a validated self-report measure of symptom severity that has 

been shown to have good test-retest reliability, and discriminant and convergent 

validity (Raymond and Butler, 2024). However, there remains considerable 

variability in how misophonia severity is captured in the literature. Some authors 

have encouraged a semi-structured interview approach to diagnosis, which 

utilizes the expertise of a clinician in combination with self-report questionnaires 

(Palumbo et al., 2018). In these interviews, the history of the patient is analyzed 

in detail by an expert, who uses an empirical approach to investigate the nature 

and onset of the experience, as well as whether the experience may be better 

encapsulated by a comorbid condition. The interviewer can obtain a more 

comprehensive understanding of how their experience with sensitivity to sound is 

affecting their day-to-day life in a more holistic manner, which can be beneficial 
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for accurate diagnosis. However clinical interviews for the diagnosis of 

misophonia, are still being developed, and there remains no gold standard for 

assessment.  

Additionally, due to a combination of limited recruitment resources and a small 

clinical population of misophonia in the real world, we were not able to achieve a 

sample that included a large number of individuals with clinically-relevant 

misophonia as defined by the proposed MisoQuest cutoff value. This precluded a 

groupwise analysis of sensory gating capacity. However, even after contacting 

local audiologists, and posting recruitment posters and advertisements around 

the city that specifically targeted individuals who self-identified as experiencing 

specific sound sensitivities, it was difficult to find participants who scored higher 

than 61 on the MisoQuest. This is consistent with previous work by our group, 

and supports the idea that this cutoff may be overly conservative to capture the 

group of individuals who are significantly affected by trigger sounds in their 

everyday lives. This diagnostic criterion warrants further examination.  

In addition, previous work has suggested that the P50 S2/S1 ratios elicited by 

dual-click stimuli may be influenced by a number of state-dependent factors that 

are difficult to control for, such as the arousal or acute stress levels of the 

participant before and during the study session (Xin et al., 2021) as well as the 

quality of sleep the participant has been having (Milner et al., 2009). While we 

attempted to address some of these factors by limiting the consumption of 

caffeine and nicotine prior to testing, other factors were beyond our control and 

may have affected our measures. Future studies may want to collect information 

on acute stress and quality of sleep in order to control for these additional 

potential confounds.  

Finally, since our analyses were mainly correlational measures, a larger sample 

size would provide a better characterization of individual differences in these 

measures. Given the modest relationship between the MisoQuest and S2/S1 

ratios (ρ = 0.23), a sample size of at least 57 would be required to moderately 
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stabilize our effect, while a sample of 250 or more would be required for more 

complete stability (Lakens & Evers, 2014).  

1.6.4 Conclusions and Future Directions 

To our knowledge, this study was the first to objectively assess the relationship 

between sensory gating and misophonia severity using a paradigm tailored to 

elicit P50 suppression (i.e., the dual-click paradigm). We predicted that those 

exhibiting higher misophonic severity would have difficulty inhibiting repeated 

sounds, as evidenced by a deficit in the brains ability to filter irrelevant sensory 

information and reports of difficulty suppressing irrelevant sensory information in 

everyday scenarios. We provide mixed evidence for this association; MisoQuest 

scores were strongly associated with self-reported gating deficits but were not 

significantly associated with P50 S2/S1 ratios. However, a trend was observed 

whereby higher S2/S1 ratios (suggesting poor sensory gating) were observed in 

individuals with more severe misophonia symptoms, which should compel future 

studies to continue to investigate this relationship. While misophonia has been 

characterized as a deficit in high level associations of meaning and emotion to 

otherwise innocuous sounds, the evidence provided here points toward a 

potential low-level deficit in preventing these sounds from reaching conscious 

awareness in the first place. Such a deficit would constitute a significant shift in 

our understanding of the etiology of misophonia, and would open additional lines 

of inquiry and potential therapeutic interventions to alleviate symptoms. 

 

 

 

 

 



35 

 

References 

Adler, L. E., Rose, G., & Freedman, R. (1986). Neurophysiological studies of sensory 

gating in rats: Effects of amphetamine, phencyclidine, and haloperidol. Biological 

Psychiatry, 21(8–9), 787–798. https://doi.org/10.1016/0006-3223(86)90244-1 

Ahmari, S. E., Risbrough, V. B., Geyer, M. A., & Simpson, H. B. (2012). Impaired 

sensorimotor gating in unmedicated adults with obsessive-compulsive disorder. 

Neuropsychopharmacology: Official Publication of the American College of 

Neuropsychopharmacology, 37(5), Article 5. 

https://doi.org/10.1038/npp.2011.308 

Adler, L. E., Rose, G., & Freedman, R. (1986). Neurophysiological studies of sensory 

gating in rats: Effects of amphetamine, phencyclidine, and haloperidol. Biological 

Psychiatry, 21(8–9), 787–798. https://doi.org/10.1016/0006-3223(86)90244-1 

Allison, C., Auyeung, B., & Baron-Cohen, S. (2012). Autism Spectrum Quotient—10 

Item Adolescent Version. https://doi.org/10.1037/t30468-000 

Aryal, S., & Prabhu, P. (2024). Auditory cortical functioning in individuals with 

misophonia: An electrophysiological investigation. European Archives of Oto-

Rhino-Laryngology, 281(5), 2259–2273. https://doi.org/10.1007/s00405-023-

08318- 

Aryal, S., & Prabhu, P. (2023). Understanding misophonia from an audiological 

perspective: A systematic review. European Archives of Oto-Rhino-Laryngology: 

Official Journal of the European Federation of Oto-Rhino-Laryngological 

Societies (EUFOS): Affiliated with the German Society for Oto-Rhino-

Laryngology - Head and Neck Surgery, 280(4), Article 4. 

https://doi.org/10.1007/s00405-022-07774-0 

Bailey, A. J., Moussa-Tooks, A. B., Klein, S. D., Sponheim, S. R., & Hetrick, W. P. 

(2021). The Sensory Gating Inventory-Brief. Schizophrenia Bulletin Open, 2(1), 

sgab019. https://doi.org/10.1093/schizbullopen/sgab019 

https://doi.org/10.1016/0006-3223(86)90244-1
https://doi.org/10.1038/npp.2011.308
https://doi.org/10.1016/0006-3223(86)90244-1
https://doi.org/10.1007/s00405-022-07774-0
https://doi.org/10.1093/schizbullopen/sgab019


36 

 

Bannon, S., Gonsalvez, C. J., Croft, R. J., & Boyce, P. M. (2002). Response inhibition 

deficits in obsessive–compulsive disorder. Psychiatry Research, 110(2), Article 2. 

https://doi.org/10.1016/S0165-1781(02)00104-X 

Baron-Cohen, S., Wheelwright, S., Skinner, R., Martin, J., & Clubley, E. (2001). The 

autism-spectrum quotient (AQ): evidence from Asperger syndrome/high-

functioning autism, males and females, scientists and mathematicians. Journal of 

autism and developmental disorders, 31(1), 5–17. 

https://doi.org/10.1023/a:1005653411471 

Bernstein, R. E., Angell, K. L., & Dehle, C. M. (2013). A brief course of cognitive 

behavioural therapy for the treatment of misophonia: A case example. The 

Cognitive Behaviour Therapist, 6, e10. 

https://doi.org/10.1017/S1754470X13000172 

Booth, T., Murray, A. L., McKenzie, K., Kuenssberg, R., O’Donnell, M., & Burnett, H. 

(2013). Brief report: An evaluation of the AQ-10 as a brief screening instrument 

for ASD in adults. Journal of Autism and Developmental Disorders, 43(12), 

2997–3000. https://doi.org/10.1007/s10803-013-1844-5Brinkman, M. J. R., & 

Stauder, J. E. A. (2007). Development and gender in the P50 paradigm. Clinical 

Neurophysiology: Official Journal of the International Federation of Clinical 

Neurophysiology, 118(7), 1517–1524. 

https://doi.org/10.1016/j.clinph.2007.04.002 

Braff, D. L., & Light, G. A. (2005). The use of neurophysiological endophenotypes to 

understand the genetic basis of schizophrenia. Dialogues in clinical 

neuroscience, 7(2), 125–135. https://doi.org/10.31887/DCNS.2005.7.2/dlbraff  

Cerliani, L., & Rouw, R. (2020). Increased orbitofrontal connectivity in misophonia (p. 

2020.10.29.346650). bioRxiv. https://doi.org/10.1101/2020.10.29.346650 

Chang, Q., Liu, M., Tian, Q., Wang, H., Luo, Y., Zhang, J., & Wang, C. (2019). EEG-

Based Brain Functional Connectivity in First-Episode Schizophrenia Patients, 

https://doi.org/10.1016/S0165-1781(02)00104-X
https://doi.org/10.1023/a:1005653411471
https://doi.org/10.1016/j.clinph.2007.04.002


37 

 

Ultra-High-Risk Individuals, and Healthy Controls During P50 Suppression. 

Frontiers in Human Neuroscience, 13. https://doi.org/10.3389/fnhum.2019.00379 

Chang, W.-P., Gavin, W. J., & Davies, P. L. (2012). Bandpass filter settings 

differentially affect measurement of P50 sensory gating in children and adults. 

Clinical Neurophysiology, 123(11), 2264–2272. 

https://doi.org/10.1016/j.clinph.2012.03.019 

Chen, M.-H., Chen, Y.-L., Bai, Y.-M., Huang, K.-L., Wu, H.-J., Hsu, J.-W., Su, T.-P., 

Tsai, S.-J., Tu, P.-C., Li, C.-T., Lin, W.-C., & Wu, Y.-T. (2020). Functional 

connectivity of specific brain networks related to social and communication 

dysfunction in adolescents with attention-deficit hyperactivity disorder. Psychiatry 

Research, 284, 112785. https://doi.org/10.1016/j.psychres.2020.112785 

Chien, Y.-L., Hsieh, M. H., & Gau, S. S.-F. (2019). P50-N100-P200 sensory gating 

deficits in adolescents and young adults with autism spectrum disorders. 

Progress in Neuro-Psychopharmacology and Biological Psychiatry, 95, 109683. 

https://doi.org/10.1016/j.pnpbp.2019.109683 

Cheung, T. C. K., Reza, T., B., Pereira, C. F., Mukhi, S., & Niemeier, M. (2023). 

Limited Reliability and Validity of the Autism Spectrum Quotient Short form (AQ-

10) to Screen Autistic Traits in Undergraduate Students. Journal of Autism and 

Developmental Disorders, 53(7), 2919–2920. https://doi.org/10.1007/s10803-

022-05889-1 

Colucci, D. A. (2015). A Case of Amplified Misophonia? The Hearing Journal, 68(2), 

40. https://doi.org/10.1097/01.HJ.0000461185.20992.80 

Cusack, S. E., Cash, T. V., & Vrana, S. R. (2018). An examination of the relationship 

between misophonia, anxiety sensitivity, and obsessive-compulsive symptoms. 

Journal of Obsessive-Compulsive and Related Disorders, 18, 67–72. 

https://doi.org/10.1016/j.jocrd.2018.06.004 

https://doi.org/10.3389/fnhum.2019.00379
https://doi.org/10.1016/j.clinph.2012.03.019
https://doi.org/10.1016/j.psychres.2020.112785
https://doi.org/10.1016/j.pnpbp.2019.109683
https://doi.org/10.1007/s10803-022-05889-1
https://doi.org/10.1007/s10803-022-05889-1
https://doi.org/10.1016/j.jocrd.2018.06.004


38 

 

Dalecki, A., Croft, R. J., & Johnstone, S. J. (2011). An evaluation of P50 paired-click 

methodologies. Psychophysiology, 48(12), 1692–1700. 

https://doi.org/10.1111/j.1469-8986.2011.01262.x 

Daniels, E. C., Rodriguez, A., & Zabelina, D. L. (2020). Severity of misophonia 

symptoms is associated with worse cognitive control when exposed to 

misophonia trigger sounds. PLOS ONE, 15(1), Article 1. 

https://doi.org/10.1371/journal.pone.0227118 

Delorme, A., & Makeig, S. (2004). EEGLAB: an open source toolbox for analysis of 

single-trial EEG dynamics including independent component analysis. Journal of 

neuroscience methods, 134(1), 9–21. 

https://doi.org/10.1016/j.jneumeth.2003.10.009 

Dolu, N., Süer, C., & Özesmi, Ç. (2001). A comparison of the different interpair 

intervals in the conditioning–testing P50 paradigms. International Journal of 

Psychophysiology, 41(3), 265–270. https://doi.org/10.1016/S0167-

8760(01)00134-9 

Ebishima, K., Takahashi, H., Stickley, A., Nakahachi, T., Sumiyoshi, T., & Kamio, Y. 

(2019). Relationship of the acoustic startle response and its modulation to 

adaptive and maladaptive behaviors in typically developing children and those 

with autism spectrum disorders: A pilot study. Frontiers in human neuroscience, 

13, 5. 

Edelstein, M., Brang, D., Rouw, R., & Ramachandran, V. (2013). Misophonia: 

Physiological investigations and case descriptions. Frontiers in Human 

Neuroscience, 7. https://www.frontiersin.org/article/10.3389/fnhum.2013.00296 

Enzler, F., Loriot, C., Fournier, P., & Noreña, A. J. (2021). A psychoacoustic test for 

misophonia assessment. Scientific Reports, 11(1), Article 1. 

https://doi.org/10.1038/s41598-021-90355-8 

https://doi.org/10.1111/j.1469-8986.2011.01262.x
https://doi.org/10.1371/journal.pone.0227118
https://doi.org/10.1016/j.jneumeth.2003.10.009
https://doi.org/10.1016/S0167-8760(01)00134-9
https://doi.org/10.1016/S0167-8760(01)00134-9
https://www.frontiersin.org/article/10.3389/fnhum.2013.00296
https://doi.org/10.1038/s41598-021-90355-8


39 

 

Erfanian, M., Kartsonaki, C., & Keshavarz, A. (2019). Misophonia and comorbid 

psychiatric symptoms: A preliminary study of clinical findings. Nordic Journal of 

Psychiatry, 73(4–5), Article 4–5. https://doi.org/10.1080/08039488.2019.1609086 

Ferrer-Torres, A., & Giménez-Llort, L. (2022). Misophonia: A Systematic Review of 

Current and Future Trends in This Emerging Clinical Field. International Journal 

of Environmental Research and Public Health, 19(11), Article 11. 

https://doi.org/10.3390/ijerph19116790 

Foa, E. B., Huppert, J. D., Leiberg, S., Langner, R., Kichic, R., Hajcak, G., & 

Salkovskis, P. M. (2002). The Obsessive-Compulsive Inventory: Development 

and validation of a short version. Psychological Assessment, 14, 485–496. 

https://doi.org/10.1037/1040-3590.14.4.485  

Foa, E. B., Kozak, M. J., Salkovskis, P., Coles, M. E., & Amir, N. (1998). The 

validation of a new obsessive–compulsive disorder scale: The Obsessive–

Compulsive Inventory. Psychological Assessment, 10, 206–214. 

https://doi.org/10.1037/1040-3590.10.3.206 

Frank, B., Roszyk, M., Hurley, L., Drejaj, L., & McKay, D. (2020). Inattention in 

misophonia: Difficulties achieving and maintaining alertness. Journal of Clinical 

and Experimental Neuropsychology, 42(1), Article 1. 

https://doi.org/10.1080/13803395.2019.1666801 

Freedman, R., Adler, L. E., Gerhardt, G. A., Waldo, M., Baker, N., Rose, G. M., & 

Drebing, C. (1987). Neurobiological studies of sensory gating in schizophrenia. 

Schizophrenia Bulletin, 13(4), 669-678. 

Freedman, R., Waldo, M., Bickford-Wimer, P., & Nagamoto, H. (1991). Elementary 

neuronal dysfunctions in schizophrenia. Schizophrenia Research, 4(2), 233–243. 

https://doi.org/10.1016/0920-9964(91)90035-p 

Freedman, R., Adler, L. E., Gerhardt, G. A., Waldo, M., Baker, N., Rose, G. M., 

Drebing, C., Nagamoto, H., Bickford-Wimer, P., & Franks, R. (1987). 

https://doi.org/10.1080/08039488.2019.1609086
https://doi.org/10.3390/ijerph19116790
https://doi.org/10.1037/1040-3590.14.4.485
https://doi.org/10.1080/13803395.2019.1666801


40 

 

Neurobiological studies of sensory gating in schizophrenia. Schizophrenia 

bulletin, 13(4), 669–678. https://doi.org/10.1093/schbul/13.4.669 

Freedman, R., Olsen-Dufour, A. M., Olincy, A., & Consortium on the Genetics of 

Schizophrenia. (2020). P50 inhibitory sensory gating in schizophrenia: Analysis 

of recent studies. Schizophrenia Research, 218, 93–98. 

https://doi.org/10.1016/j.schres.2020.02.003 

Freedman, R., Olsen-Dufour, A. M., & Olincy, A. (2020). P50 inhibitory sensory gating 

in schizophrenia: Analysis of recent studies. Schizophrenia Research, 218, 93–

98. https://doi.org/10.1016/j.schres.2020.02.003 

Ghisolfi, E. S., Schuch, A., Strimitzer, I. M., Luersen, G., Martins, F. F., Ramos, F. L. 

P., Becker, J., & Lara, D. R. (2006). Caffeine modulates P50 auditory sensory 

gating in healthy subjects. European Neuropsychopharmacology, 16(3), Article 3. 

https://doi.org/10.1016/j.euroneuro.2005.09.001 

Choueiry, J. (2023). Influence of a Nicotinic Treatment on Auditory Sensory 

Processing in Schizophrenia [Thesis, Université d’Ottawa / University of Ottawa]. 

https://doi.org/10.20381/ruor-28881 

Garfinkel, S. N., & Critchley, H. D. (2013). Interoception, emotion and brain: New 

insights link internal physiology to social behaviour. Commentary on:: “Anterior 

insular cortex mediates bodily sensibility and social anxiety” by Terasawa et al. 

(2012). Social Cognitive and Affective Neuroscience, 8(3), 231–234. 

https://doi.org/10.1093/scan/nss140 

Grunwald, T., Boutros, N. N., Pezer, N., von Oertzen, J., Fernández, G., Schaller, C., 

& Elger, C. E. (2003). Neuronal substrates of sensory gating within the human 

brain. Biological Psychiatry, 53(6), 511–519. https://doi.org/10.1016/s0006-

3223(02)01673-6 

https://doi.org/10.1093/schbul/13.4.669
https://doi.org/10.1016/j.schres.2020.02.003
https://doi.org/10.1016/j.euroneuro.2005.09.001
https://doi.org/10.20381/ruor-28881
https://doi.org/10.1016/s0006-3223(02)01673-6
https://doi.org/10.1016/s0006-3223(02)01673-6


41 

 

Guetta, R. E., Cassiello-Robbins, C., Anand, D., & Rosenthal, M. Z. (2022). Duke 

Misophonia Interview (DMI) [Database record]. APA PsycTests. 

https://doi.org/10.1037/t83624-000 

Hashimoto, T., Shimizu, E., Koike, K., Orita, Y., Suzuki, T., Kanahara, N., Matsuzawa, 

D., Fukami, G., Miyatake, R., Shinoda, N., Fujisaki, M., Shirayama, Y., 

Hashimoto, K., & Iyo, M. (2008). Deficits in auditory P50 inhibition in obsessive–

compulsive disorder. Progress in Neuropsychopharmacology & Biological 

Psychiatry, 1(32), 288–296. https://doi.org/10.1016/j.pnpbp.2007.08.021 

Harnishfeger, K. K. (1995). The development of cognitive inhibition: Theories, 

definitions, and research evidence. In Interference and inhibition in cognition (pp. 

175-204). Academic Press. 

Henry, J. A., Theodoroff, S. M., Edmonds, C., Martinez, I., Myers, P. J., Zaugg, T. L., 

& Goodworth, M.-C. (2022). Sound Tolerance Conditions (Hyperacusis, 

Misophonia, Noise Sensitivity, and Phonophobia): Definitions and Clinical 

Management. American Journal of Audiology, 31(3), Article 3. 

https://doi.org/10.1044/2022_AJA-22-00035 

Holstein, D. H., Vollenweider, F. X., Geyer, M. A., Csomor, P. A., Belser, N., & Eich, 

D. (2013). Sensory and sensorimotor gating in adult attention-deficit/hyperactivity 

disorder (ADHD). Psychiatry Research, 205(1–2), Article 1–2. 

https://doi.org/10.1016/j.psychres.2012.08.013 

Hsieh, M. H., Liu, K., Liu, S.-K., Chiu, M.-J., Hwu, H.-G., & Chen, A. C. N. (2004). 

Memory impairment and auditory evoked potential gating deficit in schizophrenia. 

Psychiatry Research, 130(2), 161–169. 

https://doi.org/10.1016/j.pscychresns.2002.12.001 

Huppert, J. D., Walther, M. R., Hajcak, G., Yadin, E., Foa, E. B., Simpson, H. B., & 

Liebowitz, M. R. (2007). The OCI-R: Validation of the subscales in a clinical 

sample. Journal of Anxiety Disorders, 21(3), 394–406. 

https://doi.org/10.1016/j.janxdis.2006.05.006 

https://doi.org/10.1016/j.pnpbp.2007.08.021
https://doi.org/10.1044/2022_AJA-22-00035
https://doi.org/10.1016/j.psychres.2012.08.013
https://doi.org/10.1016/j.janxdis.2006.05.006


42 

 

Jager, I., de Koning, P., Bost, T., Denys, D., & Vulink, N. (2020). Misophonia: 

Phenomenology, comorbidity and demographics in a large sample. PloS One, 

15(4), Article 4. https://doi.org/10.1371/journal.pone.0231390 

Jastreboff, P. J., & Jastreboff, M. M. (2014). Treatments for Decreased Sound 

Tolerance (Hyperacusis and Misophonia). Seminars in Hearing, 35(2), Article 2. 

https://doi.org/10.1055/s-0034-1372527 

Jones, L. A., Hills, P. J., Dick, K. M., Jones, S. P., & Bright, P. (2016). Cognitive 

mechanisms associated with auditory sensory gating. Brain and Cognition, 102, 

33–45. https://doi.org/10.1016/j.bandc.2015.12.005 

Kang, D.-H., Jang, J. H., Han, J. Y., Kim, J.-H., Jung, W. H., Choi, J.-S., Choi, C.-H., 

& Kwon, J. S. (2013). Neural correlates of altered response inhibition and 

dysfunctional connectivity at rest in obsessive–compulsive disorder. Progress in 

Neuro-Psychopharmacology and Biological Psychiatry, 40, 340–346. 

https://doi.org/10.1016/j.pnpbp.2012.11.001 

Kathmann, N., & Engel, R. R. (1990). Sensory gating in normals and schizophrenics: 

A failure to find strong P50 suppression in normals. Biological Psychiatry, 27(11), 

1216–1226. https://doi.org/10.1016/0006-3223(90)90419-3 

Kessler, R. C., Adler, L., Ames, M., Demler, O., Faraone, S., Hiripi, E., Howes, M. J., 

Jin, R., Secnik, K., Spencer, T., Ustun, T. B., & Walters, E. E. (2005). The World 

Health Organization adult ADHD self-report scale (ASRS): A short screening 

scale for use in the general population. Psychological Medicine, 35(2), Article 2. 

https://doi.org/10.1017/S0033291704002892 

Korzyukov, O., Pflieger, M. E., Wagner, M., Bowyer, S. M., Rosburg, T., Sundaresan, 

K., Elger, C. E., & Boutros, N. N. (2007). Generators of the intracranial P50 

response in auditory sensory gating. NeuroImage, 35(2), 814–826. 

https://doi.org/10.1016/j.neuroimage.2006.12.011 

https://doi.org/10.1371/journal.pone.0231390
https://doi.org/10.1055/s-0034-1372527
https://doi.org/10.1016/j.bandc.2015.12.005
https://doi.org/10.1016/j.pnpbp.2012.11.001
https://doi.org/10.1017/S0033291704002892


43 

 

Kumar, S., Dheerendra, P., Erfanian, M., Benzaquén, E., Sedley, W., Gander, P. E., 

Lad, M., Bamiou, D. E., & Griffiths, T. D. (2021). The Motor Basis for Misophonia. 

Journal of Neuroscience, 41(26), Article 26. 

https://doi.org/10.1523/JNEUROSCI.0261-21.2021 

Lakens, D., & Evers, E. R. K. (2014). Sailing From the Seas of Chaos Into the 

Corridor of Stability: Practical Recommendations to Increase the Informational 

Value of Studies. Perspectives on Psychological Science, 9(3), 278–292. 

https://doi.org/10.1177/1745691614528520 

Lijffijt, M., Lane, S. D., Meier, S. L., Boutros, N. N., Burroughs, S., Steinberg, J. L., 

Moeller, F. G., & Swann, A. C. (2009). P50, N100, and P200 sensory gating: 

Relationships with behavioral inhibition, attention, and working memory. 

Psychophysiology, 46(5), Article 5. https://doi.org/10.1111/j.1469-

8986.2009.00845.x 

Löwe, B., Decker, O., Müller, S., Brähler, E., Schellberg, D., Herzog, W., & Herzberg, 

P. Y. (2008). Validation and Standardization of the Generalized Anxiety Disorder 

Screener (GAD-7) in the General Population. Medical Care, 46(3), 266. 

https://doi.org/10.1097/MLR.0b013e318160d093 

McGuire, J. F., Wu, M. S., & Storch, E. A. (2015). Cognitive-Behavioral Therapy for 2 

Youths With Misophonia. The Journal of Clinical Psychiatry, 76(5), 3143. 

https://doi.org/10.4088/JCP.14cr09343 

Micoulaud-Franchi, J.-A., Lopez, R., Cermolacce, M., Vaillant, F., Péri, P., Boyer, L., 

Richieri, R., Bioulac, S., Sagaspe, P., Philip, P., Vion-Dury, J., & Lancon, C. 

(2019). Sensory Gating Capacity and Attentional Function in Adults With ADHD: 

A Preliminary Neurophysiological and Neuropsychological Study. Journal of 

Attention Disorders, 23(10), Article 10. 

https://doi.org/10.1177/1087054716629716 

Micoulaud-Franchi, J.-A., Lopez, R., Vaillant, F., Richieri, R., El-Kaim, A., Bioulac, S., 

Philip, P., Boyer, L., & Lancon, C. (2015). Perceptual abnormalities related to 

https://doi.org/10.1523/JNEUROSCI.0261-21.2021
https://doi.org/10.1111/j.1469-8986.2009.00845.x
https://doi.org/10.1111/j.1469-8986.2009.00845.x
https://doi.org/10.1097/MLR.0b013e318160d093
https://doi.org/10.1177/1087054716629716


44 

 

sensory gating deficit are core symptoms in adults with ADHD. Psychiatry 

Research, 230(2), Article 2. https://doi.org/10.1016/j.psychres.2015.09.016 

Milner, C. E., Cuthbert, B. P., Kertesz, R. S., & Cote, K. A. (2009). Sensory gating 

impairments in poor sleepers during presleep wakefulness. NeuroReport, 20(3), 

331. https://doi.org/10.1097/WNR.0b013e328323284e 

Müller-Putz, G., & Wriessnegger, S. C. (2021). Electroencephalography and Brain–

Computer Interfaces. In G. Müller-Putz & R. Rupp (Eds.), Neuroprosthetics and 

Brain-Computer Interfaces in Spinal Cord Injury: A Guide for Clinicians and End 

Users (pp. 71–103). Springer International Publishing. 

https://doi.org/10.1007/978-3-030-68545-4_3 

Naylor, J., Caimino, C., Scutt, P., Hoare, D. J., & Baguley, D. M. (2021). The 

Prevalence and Severity of Misophonia in a UK Undergraduate Medical Student 

Population and Validation of the Amsterdam Misophonia Scale. Psychiatric 

Quarterly, 92(2), Article 2. https://doi.org/10.1007/s11126-020-09825-3 

Olincy, A., Ross, R. G., Harris, J. G., Young, D. A., McAndrews, M. A., Cawthra, E., 

McRae, K. A., Sullivan, B., Adler, L. E., & Freedman, R. (2000). The P50 auditory 

event-evoked potential in adult attention-deficit disorder: Comparison with 

schizophrenia. Biological Psychiatry, 47(11), 969–977. 

https://doi.org/10.1016/s0006-3223(00)00239-0 

Palumbo, D. B., Alsalman, O., De Ridder, D., Song, J.-J., & Vanneste, S. (2018). 

Misophonia and Potential Underlying Mechanisms: A Perspective. Frontiers in 

Psychology, 9. https://doi.org/10.3389/fpsyg.2018.00953 

Park, H. R., Lim, V. K., Kirk, I. J., & Waldie, K. E. (2015). P50 sensory gating deficits 

in schizotypy. Personality and Individual Differences, 82, 142-147. 

Pienkowski, M., Tyler, R. S., Roncancio, E. R., Jun, H. J., Brozoski, T., Dauman, N., 

Coelho, C. B., Andersson, G., Keiner, A. J., Cacace, A. T., Martin, N., & Moore, 

https://doi.org/10.1016/j.psychres.2015.09.016
https://doi.org/10.1097/WNR.0b013e328323284e
https://doi.org/10.1007/s11126-020-09825-3
https://doi.org/10.1016/s0006-3223(00)00239-0
https://doi.org/10.3389/fpsyg.2018.00953


45 

 

B. C. J. (2014). A review of hyperacusis and future directions: Part II. 

Measurement, mechanisms, and treatment. American Journal of Audiology, 

23(4), 420–436. https://doi.org/10.1044/2014_AJA-13-0037 

Potgieter, I., MacDonald, C., Partridge, L., Cima, R., Sheldrake, J., & Hoare, D. J. 

(2019). Misophonia: A scoping review of research. Journal of Clinical 

Psychology, 75(7), Article 7. https://doi.org/10.1002/jclp.22771 

Reid, A. M., Guzick, A. G., Gernand, A., & Olsen, B. (2016). Intensive cognitive-

behavioral therapy for comorbid misophonic and obsessive-compulsive 

symptoms: A systematic case study. Journal of Obsessive-Compulsive and 

Related Disorders, 10, 1–9. https://doi.org/10.1016/j.jocrd.2016.04.009 

Rouw, R., & Erfanian, M. (2018). A Large-Scale Study of Misophonia. Journal of 

Clinical Psychology, 74(3), Article 3. https://doi.org/10.1002/jclp.22500 

Sable, J. J., Kyle, M. R., Knopf, K. L., Schully, L. T., Brooks, M. M., Parry, K. H., 

Diamond, R. E., Flink, L. A., Stowe, R., Suna, E., & Thompson, I. A. (2012). The 

Sensory Gating Inventory as a potential diagnostic tool for attention-deficit 

hyperactivity disorder. Attention Deficit and Hyperactivity Disorders, 4(3), 141–

144. https://doi.org/10.1007/s12402-012-0079-1 

Sanchez, T. G., & Silva, F. E. da. (2018). Familial misophonia or selective sound 

sensitivity syndrome: Evidence for autosomal dominant inheritance? Brazilian 

Journal of Otorhinolaryngology, 84, 553–559. 

https://doi.org/10.1016/j.bjorl.2017.06.014 

Schröder , A. E., Mazaheri, A., Petropoulos, D., Soto, V., Smolders, R., Vulink, N. C. 

C., & Denys, D. (2013). P.1.b.005 A diminished mismatch negativity response in 

misophonia, a potential marker for aggressive impulsivity. European 

Neuropsychopharmacology, 23, S177. https://doi.org/10.1016/S0924-

977X(13)70269-4 

https://doi.org/10.1044/2014_AJA-13-0037
https://doi.org/10.1002/jclp.22771
https://doi.org/10.1002/jclp.22500
https://doi.org/10.1007/s12402-012-0079-1
https://doi.org/10.1016/j.bjorl.2017.06.014
https://doi.org/10.1016/S0924-977X(13)70269-4
https://doi.org/10.1016/S0924-977X(13)70269-4


46 

 

Schröder, A., van Diepen, R., Mazaheri, A., Petropoulos-Petalas, D., Soto de Amesti, 

V., Vulink, N., & Denys, D. (2014). Diminished N1 Auditory Evoked Potentials to 

Oddball Stimuli in Misophonia Patients. Frontiers in Behavioral Neuroscience, 8, 

123. https://doi.org/10.3389/fnbeh.2014.00123 

Schröder, A., van Wingen, G., Eijsker, N., San Giorgi, R., Vulink, N. C., Turbyne, C., 

& Denys, D. (2019). Misophonia is associated with altered brain activity in the 

auditory cortex and salience network. Scientific Reports, 9(1), Article 1. 

https://doi.org/10.1038/s41598-019-44084-8 

Schröder, A., Vulink, N., & Denys, D. (2013). Misophonia: Diagnostic Criteria for a 

New Psychiatric Disorder. PLOS ONE, 8(1), Article 1. 

https://doi.org/10.1371/journal.pone.0054706 

Schulz, S., Luszawski, M., Hannah, K., & Stevenson, R. (2022). Sensory Gating in 

Neurodevelopmental Disorders: A Scoping Review. PsyArXiv. 

https://doi.org/10.31234/osf.io/64zkv 

Shaw, A. D., Knight, L., Freeman, T. C. A., Williams, G. M., Moran, R. J., Friston, K. 

J., Walters, J. T. R., & Singh, K. D. (2020). Oscillatory, Computational, and 

Behavioral Evidence for Impaired GABAergic Inhibition in Schizophrenia. 

Schizophrenia Bulletin, 46(2), Article 2. https://doi.org/10.1093/schbul/sbz066 

Shen, C.-L., Chou, T.-L., Lai, W.-S., Hsieh, M. H., Liu, C.-C., Liu, C.-M., & Hwu, sha. 

(2020). P50, N100, and P200 Auditory Sensory Gating Deficits in Schizophrenia 

Patients. Frontiers in Psychiatry, 11. 

https://www.frontiersin.org/article/10.3389/fpsyt.2020.00868 

Siepsiak, M., Rosenthal, M. Z., Raj-Koziak, D., & Dragan, W. (2022). Psychiatric and 

audiologic features of misophonia: Use of a clinical control group with auditory 

over-responsivity. Journal of Psychosomatic Research, 156, 110777. 

https://doi.org/10.1016/j.jpsychores.2022.110777 

https://doi.org/10.3389/fnbeh.2014.00123
https://doi.org/10.1038/s41598-019-44084-8
https://doi.org/10.1371/journal.pone.0054706
https://doi.org/10.31234/osf.io/64zkv
https://www.frontiersin.org/article/10.3389/fpsyt.2020.00868
https://doi.org/10.1016/j.jpsychores.2022.110777


47 

 

Spitzer, R. L., Kroenke, K., Williams, J. B. W., & Löwe, B. (2006). A brief measure for 

assessing generalized anxiety disorder: The GAD-7. Archives of Internal 

Medicine, 166(10), 1092–1097. https://doi.org/10.1001/archinte.166.10.1092 

Taylor, E. C., Livingston, L. A., Clutterbuck, R. A., Shah, P., & Payne, C. (2020). 

Psychometric concerns with the 10-item Autism-Spectrum Quotient (AQ10) as a 

measure of trait autism in the general population. Experimental Results, 1, e3. 

https://doi.org/10.1017/exp.2019.3 

Vitoratou, S., Hayes, C., Uglik-Marucha, N., Pearson, O., Graham, T., & Gregory, J. 

(2023). Misophonia in the UK: Prevalence and norms from the S-Five in a UK 

representative sample. PLOS ONE, 18(3), Article 3. 

https://doi.org/10.1371/journal.pone.0282777 

Wu, M. S., Lewin, A. B., Murphy, T. K., & Storch, E. A. (2014). Misophonia: Incidence, 

Phenomenology, and Clinical Correlates in an Undergraduate Student Sample. 

Journal of Clinical Psychology, 10(70), Article 70. 

https://doi.org/10.1002/jclp.22098 

Xin, Z., Gu, S., Wang, W., Lei, Y., & Li, H. (2021). Acute Stress and Gender Effects in 

Sensory Gating of the Auditory Evoked Potential in Healthy Subjects. Neural 

Plasticity, 2021, e8529613. https://doi.org/10.1155/2021/8529613 

Zhang, R., Geng, X., & Lee, T. M. C. (2017). Large-scale functional neural network 

correlates of response inhibition: An fMRI meta-analysis. Brain Structure and 

Function, 222(9), Article 9. https://doi.org/10.1007/s00429-017-1443-x 

Zhou, Y., Fan, L., Qiu, C., & Jiang, T. (2015). Prefrontal cortex and the 

dysconnectivity hypothesis of schizophrenia. Neuroscience Bulletin, 31(2), Article 

2. https://doi.org/10.1007/s12264-014-1502-8 

Zhou, X., Wu, M. S., & Storch, E. A. (2017). Misophonia symptoms among Chinese 

university students: Incidence, associated impairment, and clinical correlates. 

Journal of Obsessive-Compulsive and Related Disorders, 14, 7–12. 

https://doi.org/10.1016/j.jocrd.2017.05.001 

https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1017/exp.2019.3
https://doi.org/10.1371/journal.pone.0282777
https://doi.org/10.1002/jclp.22098
https://doi.org/10.1155/2021/8529613
https://doi.org/10.1007/s00429-017-1443-x
https://doi.org/10.1007/s12264-014-1502-8
https://doi.org/10.1016/j.jocrd.2017.05.001


48 

 

Appendix A 

 

 



49 

 

Appendix B 



50 

 

Appendix C 

 

 



51 

 

Appendix D 

 



52 

 

Appendix E 

 

 

 



53 

 

Appendix F 

 



54 

 

Appendix F 

 



55 

 

Appendix G 

 

 

 



56 

 

CV 

 
 
 
 
 
 



57 

 

CV 

 


	Analyzing Sensory Gating Capacity in Misophonia
	Recommended Citation

	tmp.1726262199.pdf.PyzFm

