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Abstract: Misophonia is an underexplored condition that significantly decreases the quality of life of
those who suffer from it. It has neurological and physiological correlates and is associated with a
variety of psychiatric symptoms; however, a growing body of data suggests that it is a discrete disorder.
While comorbid diagnoses among people with misophonia have been a matter of research interest for
many years there is no data on the frequency of misophonia among people with psychiatric disorders.
This could be the next step to reveal additional mechanisms underlying misophonia. Until recently,
the use of a variety of non-validated questionnaires and the dominance of internet-based studies
have been also a major obstacles to a proper definition of misophonia. A total of 94 inpatients
diagnosed with depression were assessed for misophonia with face-to-face interviews as well as
with MisoQuest—a validated misophonia questionnaire. The prevalence of misophonia among these
patients and the congruence of MisoQuest with face-to-face interviews were evaluated. Additionally,
the patients filled in a series of questionnaires that measured a variety of psychiatric symptoms
and psychological traits. Anxiety, depression, impulsivity, somatic pain, vegetative symptoms,
post-traumatic stress disorder (PTSD) symptoms, gender, and age were analyzed in relation to the
severity of symptoms of misophonia. Between 8.5 to 12.76% of inpatients with depression were
diagnosed with misophonia (depending on measurement and inclusion criteria). MisoQuest accuracy
was equal to 92.55%, sensitivity-66.67% and specificity-96.34%. Severity of misophonia symptoms
was positively correlated to the greatest extent with anxiety. Moderate positive correlation was also
found between severity of misophonia symptoms and depressive symptoms, intrusions, and somatic
pain; a weak positive correlation was found between severity of misophonia and non-planning
impulsivity, motor impulsivity, avoidance, and vegetative symptoms. There was no relationship
between the severity of misophonia symptoms and attentional impulsivity or the age of participants.

Keywords: misophonia; depression; anxiety; impulsivity; PTSD; MisoQuest; questionnaire for
assessing misophonia; misophonia prevalence

1. Introduction

Misophonia is a kind of decreased sound tolerance [1,2] which significantly influences the quality
of life of those who suffer from it. It is still underexplored and does not have either an International
Classification of Diseases (ICD-11) or Diagnostic and Statistical Manual of Mental Disorders (DSM-5)
classification. When people affected by misophonia are exposed to certain sound stimuli particular to
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each individual (e.g., sniffing, breathing, or tapping), they experience unwanted emotions (such as
anger, disgust, irritation, or anxiety) which they usually consider excessive [3–6]. Moreover, they report
physical sensations such as pressure in the chest, shoulders, head, or whole body as well as an
increase in body temperature, pain, or breathing difficulties [3,7]. Although recent studies indicate
that misophonia is a rather unique disorder, it is strongly associated with a variety of psychiatric
symptoms [8–10]. Some results have indicated that anxiety symptoms act as a mediator of anger
outbursts among individuals with misophonia [11]. These results have been replicated on a group of
Chinese students [12]. Furthermore, anxiety symptoms turned out to be strongly related to the severity
of misophonia in a study conducted on a population of Singaporean patients with various psychiatric
diagnoses [13]. Moreover, patients with misophonia had significantly more symptoms of anxiety than
the control group in the study of Schröder et al. [14]. We hypothesized that in our sample of patients
with a diagnosis of depression, anxiety symptoms would be positively associated with severity of
misophonia symptoms.

Rouw and Erfanian [5] found that post-traumatic stress disorder (PTSD) was one of the most
common diagnoses in people with misophonia (occurring in 12% of cases). Remarkably, they noted that
PTSD was the only comorbid disorder related to the severity of misophonia symptoms. Other studies
have also found PTSD to be one of the most common comorbid disorders, being present in from
15.38% [9] to 30% [15] of cases. Its presence was associated with the severity of misophonia symptoms.
Therefore, we assumed in this study that there would be a positive correlation between the severity of
misophonia symptoms and PTSD symptoms, such as hyperarousal, avoidance, and intrusions.

Other research and observations on misophonia have led researchers to conclude that misophonia is
strongly associated with obsessive-compulsive personality disorder (OCPD) and obsessive-compulsive
disorder (OCD) [6,11,16]. The available data gives frequencies of the occurrence of OCD in people
with misophonia at 2.4% [6], 11.53% [9], and 28% [15] while as many as 52.4% of people characterized
with misophonia meet DSM diagnostic criteria for OCPD [6]. However, the occurrence of OCD
characteristics such as obsession, compulsivity, and impulsivity [6] in misophonia is yet to be explored,
as the data remain inconsistent. In a study by Cusack et al. [8], obsessive symptoms were more related
to misophonia than compulsive symptoms. In contrast, the results of McKay et al. 2018 showed that,
while some symptoms of OCD, e.g., ordering and harm avoidance, were higher among people with
misophonia, other symptoms such as obsessions, neutralizing, and washing were lower [10]. Likewise,
Schröderet al. 2013 state that impulsivity is an actual link between obsessive compulsive spectrum
disorder and misophonia [6]. Taking into consideration the aforementioned reports, this study focused
on impulsivity as a trait.

There is a large body of data indicating that people with OCD have increased impulsivity [17,18];
however, this relation appears to be quite complex [19]. While some aspects of impulsivity are
positively correlated with OCD, others are associated negatively or not associated at all [20–22].
Moreover, self-report studies on people with OCD can be biased; therefore, they may not exactly reflect
neurocognitive impulsivity [23]. Due to these disputes and discrepancies in the data on the role of
impulsivity in OCD and because our goal was to explore the psychological construct of impulsivity
rather than its comorbidity with other disorders, we excluded people with a diagnosis of OCD from
this study. We suspected that, in spite of the exclusion of people with OCD, there would be a positive
correlation between impulsivity and severity of misophonia symptoms.

Another disorder frequently reported among people with misophonia is depression, which was
diagnosed in 22% of a sample of 50 people suffering from misophonia [15] and in 9.61% of a sample of
52 [9]. Both studies revealed a positive correlation between depression and the severity of misophonia
symptoms. An internet-based study conducted on students of psychology also confirmed relationship
between misophonia and symptoms of depression [11,12]. Another self-report study found that
depression was reported by 13% of participants with misophonia [5]. In this study, we wanted to
investigate whether in a clinical group of people with diagnoses of depression there is a positive
correlation between severity of depressive symptoms and misophonia symptoms.
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A growing body of data shows that being annoyed by noise is related to symptoms of anxiety and
depression [24,25], while symptoms of depression has been found in a third of patients with tinnitus
or hyperacusis [26]. Additionally, sound sensitivity has been shown to be associated with multiple
vegetative symptoms of depression and pain [27–29]. In this study, we wanted to explore whether
vegetative symptoms and pain are also associated with severity of misophonia symptoms.

In 2018, Queck et al. investigated factors related to the severity of misophonia symptoms in
psychiatric patients, half of whom were diagnosed with depression [13]. Likewise, we decided to
narrow down the research group to inpatients diagnosed with depression in order to avoid potential
confounding effects due to other disorders. While there is no evidence that misophonia coexists with
any particular disorder, at least 50% of people with misophonia suffer from some other psychiatric
condition. Finding a trait or set of characteristics related to the severity of misophonia could shed
light on its underlying mechanisms. Therefore, we explored how misophonia symptoms are related to
psychological constructs rather than nosological entities in a homogenous group of psychiatric patients.
We focused on attentional, motor, and non-planning impulsivity, symptoms of anxiety, alongside
intrusions, hyperarousal and avoidance as components of PTSD. We also investigated the intensity
of depressive symptoms, as the research group consisted of people who had been diagnosed with
depression. Additionally, we controlled for somatic pain and vegetative symptoms that could impact
auditory sensitivity.

Apart from the above, the main goal of this study was to assess the prevalence of misophonia
among the patients with the diagnosis of depression. While there is already some data on the percentage
of people with misophonia who suffer from depression, there is a gap in knowledge on how many
people with depression suffer from misophonia. Revealing this relationship could be an additional
cue on possible mechanisms underlying misophonia. Additionally, we aimed to assess the external
validity of MisoQuest [30], a new questionnaire for assessing misophonia.

2. Materials and Methods

This study was approved by The Ethics Committee at the Faculty of Psychology at the University
of Warsaw (Psychologiczne korelaty mizofonii u osób z depresją, 21/05/2019).

2.1. Participants

A total of 100 patients with a current diagnosis of depression were enrolled in the study. Data was
missing for six participants, so 94 participants were analyzed. The psychiatric diagnoses were made by
a team of hospital psychiatrists based on ICD-10 classification, prior to and independent of the study.
Exclusion criteria were as follows: (a) cognitive impairment, (b) psychosis, (c) obsessive-compulsive
disorder, (d) drug and/or alcohol addiction, and (e) experiencing a bipolar depressive episode.
The reason the participants were in a patient unit was depression, although we excluded from the study
participants with psychotic depression, depression in a progress of bipolar disorder, and when the state
of depression was mainly a consequence of an alcoholic addiction. Patients were mainly treated for
depression, but some of them had also diagnoses of personality or anxiety disorders. The time of their
hospitalization was between two weeks and two months, and we recruited them with the help of their
psychiatric doctors, who recommended patients who fulfilled the criteria of participation for this study.

Both male and female participants were recruited from psychiatric care wards in Kraków (Dr Jozef
Babinski Clinical Hospital) and Warsaw (Institute of Psychiatry and Neurology). Participants’ ages
ranged from 18 to 79 years old (M = 39.95, SD = 14.9). There was no difference in the average age
(t(55) = 0.08; p = 0.935) of the men (M = 39.58, SD = 13.38) and women (M = 39.90, SD = 16.17).
There were slightly more women than men in this study (45.7%; missing data for 19.1% of participants).

2.2. Assessments

The participants were individually evaluated by researchers trained in the diagnosis of misophonia
using the measures described below.
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Misophonia was identified using both the MisoQuest questionnaire [30] and a semi-structured
interview based on Schröder et al.’s diagnostic criteria for misophonia [6]. During the interview,
the diagnostician asked whether the patients agree or not with statements (see Supplementary
File S1) derived directly from the diagnostic criteria. After each statement, according to the situation,
the researcher asked additional questions in order to eliminate possible misunderstandings and to verify
whether the given symptoms have clinical meaning. MisoQuest, a 14-item self-report questionnaire
for assessing misophonia, was developed and validated on a Polish population. It has excellent
psychometric properties and, therefore, was suitable for the purposes of this study. Previously [30],
the cutoff for clinically significant misophonia symptoms was not specified. In this study, we proposed
a cutoff of 61 out of 70 points. This derives from the difference between the mean score (M = 65.72) and
the standard deviation (SD = 4.3) for people classified as having misophonia in the first MisoQuest
validation study conducted in 2018. The same cutoff has been chosen to identify people with misophonia
in an ongoing study further assessing the external validity of MisoQuest as well as in all other studies
using MisoQuest associated with the “Psychological and psychophysiological correlates of misophonia”
project being conducted at the Faculty of Psychology at the University of Warsaw.

Impulsivity was evaluated with the Barratt Impulsivity Scale (BIS-11)—a 30-item self-report
questionnaire which assesses three aspects of impulsivity: attentional, motor, and non-planning.
The Polish adaptation was used in this study [31].

Severity of depressive and anxiety symptoms was assessed with The Hospital Anxiety Depression
Scale (HADS) [32,33] and The Symptom Checklist-27-plus (SCL-27-plus). The HADS consists of
14 items, 7 of which relate to anxiety and 7 of which relate to depression. The SCL-27-plus [34,35]
measures the intensity of depressive symptoms, both those currently experienced and those which
have occurred throughout one’s life as well as vegetative symptoms, agoraphobia, social phobia,
and somatic pain.

PTSD components were identified using the Impact Event Scale-Revised (IES-R)—a 22-item
self-reported questionnaire proposed by Weiss & Marmar [36] and adapted to Polish by Juczyński
and Ogińska-Bulik [37]. The IES-R is used as a screening tool for an initial diagnosis of PTSD as it
contains three subscales that include the symptoms of PTSD: intrusion, hyperarousal, and avoidance.
Intrusion refers to recurring images, dreams, perceptual thoughts, or impressions connected with
trauma. Hyperarousal is characterized by heightened alertness, anxiety, impatience, and difficulties
concentrating. Avoidance manifests in attempts to eschew thoughts, emotions, or conversations
connected to the trauma.

2.3. Data Analysis

Patients with misophonia were identified based on MisoQuest results and face-to-face interviews
in order to evaluate the prevalence of misophonia as well as the external validity of MisoQuest.
Next, the sensitivity, specificity, and accuracy of MisoQuest were calculated with exact Clopper–Pearson
confidence intervals.

In order to check the difference in severity of misophonia symptoms between men and women,
a t-test was conducted on the entire sample (94 participants). Next, Pearson correlations between
the severity of misophonia symptoms (measured by MisoQuest) and all the factors described above,
as well as the age of the participants, were calculated on the entire sample.

Row data is provided in Supplementary File S2.

3. Results

3.1. Prevalence of Misophonia among Inpatients with Depression

Eight out of 94 subjects were diagnosed with misophonia (8.5%), meeting criteria for misophonia
in both face-to-face interview and MisoQuest.
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According to the assumed cutoff in MisoQuest (61 out of 70 points), 11 patients should be classified
as having misophonia (11.7%). However, two of them (61 and 62 points) did not meet the criteria in the
face-to-face interview, and in one case, the symptoms were explained by PTSD (62 points). There were
also 4 patients (52, 59, 59, and 60 points) who met criteria for mild misophonia [6] in face-to-face
interviews but did not report a significant severity of misophonia symptoms on MisoQuest.

3.2. External Validity of MisoQuest

The data from the questionnaire—MisoQuest were compared with face-to-face misophonia
diagnosis. For sensitivity, specificity and accuracy of MisoQuest, see Table 1.

Table 1. Sensitivity, specificity, and accuracy of MisoQuest.

MisoQuest Value % (95% CI)

Sensitivity 66.67 (34.89–90.08)

Specificity 96.34 (89.68–99.24)

Accuracy 92.55 (85.26–96.95)

3.3. Gender Differences in Misophonia Symptoms Severity and Correlates of Severity of Misophonia Symptoms

Women (M = 44.72; SD = 14.66) manifested a significantly higher severity of misophonia symptoms
(t(74) = 2.5; p = 0.015; Cohen’s d = 0.57) than men (M = 35.52; SD = 17.48).

There was no correlation between age and severity of symptoms of misophonia. The severity
of misophonia symptoms was moderately correlated with symptoms of anxiety and severity of
depression. A moderate correlation was also found with intrusions and arousal, while avoidance
correlated weakly. There was a weak correlation with non-planning impulsivity and motor impulsivity
and no correlation with attentional impulsivity. Moderate and weak correlation with somatic pain and
vegetative symptoms was found (Table 2).

Table 2. Correlations with severity of misophonia symptoms assessed with MisoQuest.

Age HADS
Anxiety

BIS
Attentional

BIS
Motor

BIS
Non-Planning

SCL
Vegetative

SCL
Pain

HADS
Depression

IES
Intrusions

IES
Arousal

IES
Avoidance

MisoQuest Pearson’s
correlation p-value

0.024 0.444 −0.178 0.205 0.204 0.276 0.307 0.325 0.324 0.325 0.263

0.856 0.000 0.086 0.047 0.049 0.007 0.003 0.001 0.001 0.001 0.010

HADS—Hospital Anxiety and Depression scale; BIS—Barrat Impulsivity Scale; SCL—Symptom Checklist Scale;
IES—Impact of Event Scale.

4. Discussion

This study showed that the prevalence of people with misophonia among patients with depression
ranges from 8.5 to 12.76%. Additionally, comparing MisoQuest to face-to-face interviews allowed
us to verify its external validity in a population of patients, proving its high accuracy. Severity of
misophonia symptoms was positively correlated to the greatest extent with anxiety. Moreover,
severity of misophonia symptoms was weakly to moderately associated with a variety of symptoms of
pathologies and traits (impulsivity).

A total of 8.5% of patients met the criteria for misophonia. If we included the 4 cases with
mild misophonia, with very limited impact on one’s life, this would be 12.76%. This is the first
study investigating the prevalence of misophonia among inpatients with psychiatric diagnoses and
also the first study, on any population, to evaluate the prevalence of misophonia using face-to-face
interviews. These percentages of individuals found to have misophonia are half those found in other
studies [11,12]. However, it is not possible to draw a conclusion from this comparison. The difference
in the percentage of people with misophonia is probably due to differences in the measurement tools
used. We believe that previously used misophonia questionnaires might have also captured more
general sound sensitivities and considered lower severities of symptoms to constitute misophonia.
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Analysis of Pearson’s correlation revealed a moderate association between depressive symptoms
and severity of misophonia. The relation between misophonia and depression and its symptoms
is already supported by data from several studies [5,11,15]. Chronic stress might link these
phenomena, as it is strongly associated with misophonia and, at the same time, is one of the
leading causes of depression [38]. Reactions characteristic of misophonia—tension related to trigger
sounds and, consequently, avoidance of many social situations—can lead to overactivity of the
hypothalamic–pituitary–adrenal tract [39,40]. Although it is still hypothetical that depression and
depressive symptoms can be caused by misophonia, this notion could be supported by comparing
our results with those of other studies: depression appears to be more prevalent among people with
misophonia than misophonia is among people with depression. Nonetheless, it is highly possible
that this difference is due to the use of different diagnostic criteria (MisoQuest vs. The Misophonia
Questionnaire) as well as the way the data was gathered (internet-based study vs. face-to-face
interviews). Therefore, the exploration of the incidence of misophonia, measured with comparable
criteria and questionnaires, among homogenous groups of patients as well as in the general population
should be done in the future. This could help to reveal the direction of the relation between misophonia
and depression as well as other disorders.

This is yet another study indicating the meaningful role of anxiety in misophonia. Anxiety was
correlated to a greater degree with misophonia severity than were any of the other measured variables.
These results are similar to those of Queck et al. [13], who found that anxiety was the only significant
factor in multivariate regression, predicting misophonia severity in a group of psychiatric patients.
While the relation between misophonia and symptoms of anxiety as a pathology is already well
documented, anxiety disorders (such as generalized anxiety disorder, panic disorder, or social phobia)
are not the disorders most frequently found alongside misophonia and are not reported as those most
significantly related with increased misophonia symptoms. The exceptions to this are OCD, in which
the role in misophonia is still disputed, and PTSD, which is an event-related disorder, in contrast
to other anxiety disorders where the more diffuse nature of the anxiety facilitates interaction with
misophonia. At the same time, there is also significant data on the role of increased neuroticism in
misophonia [14,41]. As the role of anxiety in predicting the severity of misophonia symptoms seems to
be already well described, a deeper investigation into anxiety as a trait and personality characteristics
such as neuroticism versus anxiety disorders could be the next step in unveiling the mechanisms of
misophonia related to anxiety.

Excluding OCD patients allowed us to assess self-described impulsivity without the risk of
overlap. As a result, unlike attentional impulsivity, non-planning impulsivity and motor impulsivity
were weakly but significantly correlated with misophonia symptoms. Notably, attentional impulsivity
was one of only two variables (the other being age) in this study that were not correlated with the
severity of misophonia; the other aspects of impulsivity were much less associated with severity of
misophonia than were all the other variables. Hence, the role of impulsivity was undermined in this
study, but nonetheless, strong conclusions about impulsivity should not be drawn—this relationship
needs further exploration.

Regarding symptoms of PTSD, intrusions and arousal were moderately associated with misophonia
symptoms while avoidance was only weakly correlated. There were 6 participants (7.4%) who reported
that they had been diagnosed by their psychiatrist with PTSD; their average score on MisoQuest was
10 points higher (M = 48.83, SD = 12.37) than patients without such a diagnosis (M = 38.52, SD = 16.85).
The increased severity of misophonia symptoms in people with PTSD has already been reported by
Rouw and Erfanian [5]. Unfortunately, our study did not include enough participants diagnosed with
PTSD to conduct a statistical analysis and to draw reliable conclusions. Nonetheless, no patients with
PTSD were diagnosed with misophonia in the face-to-face interviews. Therefore, our results undermine
the potential relationship between misophonia and PTSD. These results might rather indicate relations
between more general sound sensitivity and psychological distress and hyperarousal [42,43].
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Vegetative symptoms were found to be weakly yet significantly correlated with the severity
of misophonia symptoms, while somatic pain was found to be moderately significantly correlated.
Although many studies discuss the vegetative symptoms experienced by people with misophonia
in the presence of their misophonic triggers, to the best of our knowledge, this is the first study to
measure the association between the above symptoms and misophonia severity in general. We are
not surprised with these results. We expected that vegetative symptoms and somatic pain would
be related to misophonia symptom severity to a certain but limited extent based on the associations
between sound sensitivity and somatic disturbances and pain discussed in the Introduction section.
Future research should check whether these variables are more related to general sound sensitivity than
to misophonia. It is possible that, because misophonia is a more specific condition than general sound
sensitivity/hyperacusis, the presence of pain and vegetative symptoms could be lower in misophonia.

Women manifested a significantly higher severity of misophonia symptoms than did men.
Our results are in line with recent research conducted by Queck et al. [13] or Erfanian et al. [9].
However, we draw different conclusions to previous studies [11,12] which found no gender differences
in severity of misophonia. Gender differences in accepted standards for certain scales that are used
in clinical practice are usually not taken into account in research studies. As with other constructs,
the standards for genders might differ also for misophonia.

The severity of misophonia symptoms was not associated with the age of participants. However,
much age data was missing, which could have affected the results. In a study by Queck et al. [13]
on patients with psychiatric diagnoses, a negative correlation between the severity of misophonia
symptoms and age was observed, but only before adjusting for confounding factors. Similarly, there was
no relation with age in the study by Wu et al. [11]. Nonetheless, the data are inconclusive: in the study
conducted by Rouw & Erfanian [5], while severity of misophonia symptoms decreased with age and
there was negative correlation with a small effect between age and severity of misophonia, they noted
that it increased in the two oldest age categories (over 65). Thus, the association between age and
severity of misophonia needs further exploration.

Assessment of MisoQuest’s additional external validity showed that, with its high accuracy, it is a
good tool for assessing misophonia. It has lower sensitivity than specificity, which means that there is
a risk of false negative cases. In fact, 4 patients diagnosed in face-to-face interviews with misophonia
with limited impact on one’s life did not reach the cutoff for misophonia in MisoQuest. Results slightly
below or above the cutoff for misophonia should be evaluated carefully, especially in populations of
patients with psychiatric diagnoses. MisoQuest was created with an aim to identify people whose
quality of life is significantly lower because of misophonia [30], and apparently, it captures more severe
cases. Further assessment of validity of MisoQuest is needed on the general population.

Limitations

This study has two meaningful weaknesses. The major drawback of the study is the significant
amount of missing data (age and gender) that was a result of mistakes during the data collection.
Another limitation is that caution must be used when comparing these data with those of other studies
(especially studies in which only questionnaires were used, with no face-to-face interviews). This is
because MisoQuest is based on a slightly different approach to misophonia than the Misophonia
Questionnaire (MQ), which has, to date, been used in the majority of studies. At the time of conducting
this study, there was no Polish version of the MQ available. In the future, it would be worthwhile to
compare characteristics of people diagnosed with misophonia by those two different questionnaires.

5. Conclusions

The prevalence of misophonia among patients with depression was evaluated in this study and
stands at 8.5–12.76%. Additionally, the results show that MisoQuest can be helpful for identifying
misophonia among patients with psychiatric diagnoses. The severity of misophonia symptoms was
associated weakly to moderately with various symptoms and psychological characteristics and was
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the most associated with anxiety. Anxiety, however, is a more general psychological construct that
not only is related to multiple psychiatric conditions but also for which intensity differs based on the
temperamental characteristics of individuals. The aforementioned results are in line with other studies,
suggesting that misophonia might be an independent disorder.
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Author Contributions: Conceptualization, M.S., A.M.S., and B.B.; methodology, M.S., A.M.S., B.B., and W.Ł.D.;
formal analysis, M.S.; investigation, M.S., A.M.S., B.B., and Ł.C.; writing—original draft preparation, M.S. and
A.M.S.; writing—review and editing, B.B., Ł.C., and W.Ł.D.; supervision, W.Ł.D.; project administration, M.S.,
A.M.S., B.B., and Ł.C.; funding acquisition, M.S. All authors have read and agreed to the published version of
the manuscript.

Funding: This work was supported by the Faculty of Psychology, University of Warsaw, from the funds awarded
by the Ministry of Science and Higher Education in the form of a subsidy for the maintenance and development of
research potential in 2020 (501-D125-01-1250000-5011000251), the Polish National Science Center grant number
2018/29/N/HS6/01108 and the Foundation for Polish Science (FNP) project (Bio-inspired Artificial Neural Networks
ID: POIR.04.04.00-00-14DE/18-00.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Brout, J.J.; Edelstein, M.; Erfanian, M.; Mannino, M.; Miller, L.J.; Rouw, R.; Kumar, S.; Rosenthal, M.Z.
Investigating misophonia: A review of the empirical literature, clinical implications, and a research agenda.
Front. Neurosci. 2018, 12, 36. [CrossRef] [PubMed]

2. Jastreboff, M.M.; Jastreboff, P.J. Decreased sound tolerance and tinnitus retraining therapy (TRT). Proc. Aust.
New Zealand J. Audiol. 2002, 24, 74. [CrossRef]

3. Edelstein, M.; Brang, D.; Rouw, R.; Ramachandran, V.S. Misophonia: Physiological investigations and case
descriptions. Front. Hum. Neurosci. 2013, 7, 296. [CrossRef] [PubMed]

4. Jastreboff, P.J.; Jastreboff, M.M. Treatments for decreased sound tolerance (hyperacusis and misophonia).
Semin. Hear. 2014. [CrossRef]

5. Rouw, R.; Erfanian, M. A Large-Scale Study of Misophonia. J. Clin. Psychol. 2018, 74, 453–479. [CrossRef]
6. Schröder, A.; Vulink, N.; Denys, D. Misophonia: Diagnostic Criteria for a New Psychiatric Disorder.

PLoS ONE 2013, 8, e54706. [CrossRef]
7. Dozier, T.H.; Morrison, K.L. Phenomenology of Misophonia: Initial physical and emotional responses.

Am. J. Psychol. 2017, 130, 431–438. [CrossRef]
8. Cusack, S.E.; Cash, T.V.; Vrana, S.R. An examination of the relationship between misophonia,

anxiety sensitivity, and obsessive-compulsive symptoms. J. Obs. Compuls. Relat. Disord. 2018, 18, 67–72.
[CrossRef]

9. Erfanian, M.; Kartsonaki, C.; Keshavarz, A. Misophonia and comorbid psychiatric symptoms: A preliminary
study of clinical findings. Nord. J. Psychiatry 2019, 73, 219–228. [CrossRef]

10. McKay, D.; Kim, S.K.; Mancusi, L.; Storch, E.A.; Spankovich, C. Profile Analysis of Psychological Symptoms
Associated With Misophonia: A Community Sample. Behav. Ther. 2018, 49, 286–294. [CrossRef]

11. Wu, M.S.; Lewin, A.B.; Murphy, T.K.; Storch, E.A. Misophonia: Incidence, phenomenology, and clinical
correlates in an undergraduate student sample. J. Clin. Psychol. 2014, 70, 994–1007. [CrossRef] [PubMed]

12. Zhou, X.; Wu, M.S.; Storch, E.A. Misophonia symptoms among Chinese university students: Incidence,
associated impairment, and clinical correlates. J. Obs. Compuls. Relat. Disord. 2017, 14, 7–12. [CrossRef]

13. Quek, T.C.; Ho, C.S.H.; Choo, C.C.; Nguyen, L.H.; Tran, B.X.; Ho, R.C. Misophonia in singaporean psychiatric
patients: A cross-sectional study. Int. J. Environ. Res. Public Health 2018, 15, 1410. [CrossRef] [PubMed]

14. Schröder, A.; Wingen, G.; van Eijsker, N.; San Giorgi, R.; Vulink, N.C.; Turbyne, C.; Denys, D. Misophonia
is associated with altered brain activity in the auditory cortex and salience network. Sci. Rep. 2019, 9.
[CrossRef]

15. Erfanian, M.; Brout, J.J.; Keshavarz, A. Misophonia, Emotional Dysregulation and Affective Disorders:
A preliminary study. Eur. Neuropsychopharmacol. 2018, 31, 2475–2483. [CrossRef]

http://www.mdpi.com/1660-4601/17/15/5464/s1
http://dx.doi.org/10.3389/fnins.2018.00036
http://www.ncbi.nlm.nih.gov/pubmed/29467604
http://dx.doi.org/10.1375/audi.24.2.74.31105
http://dx.doi.org/10.3389/fnhum.2013.00296
http://www.ncbi.nlm.nih.gov/pubmed/23805089
http://dx.doi.org/10.1055/s-0034-1372527
http://dx.doi.org/10.1002/jclp.22500
http://dx.doi.org/10.1371/journal.pone.0054706
http://dx.doi.org/10.5406/amerjpsyc.130.4.0431
http://dx.doi.org/10.1016/j.jocrd.2018.06.004
http://dx.doi.org/10.1080/08039488.2019.1609086
http://dx.doi.org/10.1016/j.beth.2017.07.002
http://dx.doi.org/10.1002/jclp.22098
http://www.ncbi.nlm.nih.gov/pubmed/24752915
http://dx.doi.org/10.1016/j.jocrd.2017.05.001
http://dx.doi.org/10.3390/ijerph15071410
http://www.ncbi.nlm.nih.gov/pubmed/29973546
http://dx.doi.org/10.1038/s41598-019-44084-8
http://dx.doi.org/10.1016/j.euroneuro.2017.10.014


Int. J. Environ. Res. Public Health 2020, 17, 5464 9 of 10

16. Johnson, P.L.; Webber, T.A.; Wu, M.S.; Lewin, A.B.; Murphy, T.K.; Storch, E.A. When selective audiovisual
stimuli become unbearable: A case series on pediatric misophonia. Neuropsychiatry 2013, 3, 569–575.
[CrossRef]

17. Benatti, B.; Dell’Osso, B.; Arici, C.; Hollander, E.; Altamura, A.C. Characterizing impulsivity profile in
patients with obsessive-compulsive disorder. Int. J. Psychiatry Clin. Pract. 2014, 18, 156–160. [CrossRef]

18. Boisseau, C.L.; Thompson-Brenner, H.; Caldwell-Harris, C.; Pratt, E.; Farchione, T.; Harrison Barlow, D.
Behavioral and cognitive impulsivity in obsessive-compulsive disorder and eating disorders. Psychiatry Res.
2012, 200, 1062–1066. [CrossRef]

19. Prochazkova, L.; Parkes, L.; Dawson, A.; Youssef, G.; Ferreira, G.M.; Lorenzetti, V.; Segrave, R.A.;
Fontenelle, L.F.; Yucel, M. Unpacking the role of self-reported compulsivity and impulsivity in
obsessive-compulsive disorder. CNS Spectr. 2018. [CrossRef]

20. Chamberlain, S.R.; Leppink, E.W.; Redden, S.A.; Grant, J.E. Are obsessive-compulsive symptoms impulsive,
compulsive or both? Compr. Psychiatry 2016, 68, 111–118. [CrossRef]

21. Sahmelikoglu Onur, O.; Tabo, A.; Aydin, E.; Tuna, O.; Maner, A.F.; Yildirim, E.A.; Çarpar, E. Relationship
between impulsivity and obsession types in obsessive-compulsive disorder. Int. J. Psychiatry Clin. Pract.
2016, 20, 218–223. [CrossRef] [PubMed]

22. Zermatten, A.; Van der Linden, M. Impulsivity in non-clinical persons with obsessive-compulsive symptoms.
Pers. Individ. Dif. 2008, 44, 1824–1830. [CrossRef]

23. Frydman, I.; Mattos, P.; de Oliveira-Souza, R.; Yücel, M.; Chamberlain, S.R.; Moll, J.; Fontenelle, L.F.
Self-reported and neurocognitive impulsivity in obsessive-compulsive disorder. Compr. Psychiatry 2020,
97, 152–155. [CrossRef] [PubMed]

24. Beutel, M.E.; Jünger, C.; Klein, E.M.; Wild, P.; Lackner, K.; Blettner, M.; Binder, H.; Michal, M.; Wiltink, J.;
Brähler, E.; et al. Noise annoyance is associated with depression and anxiety in the general population- the
contribution of aircraft noise. PLoS ONE 2016, 11, e0155357. [CrossRef] [PubMed]

25. Yoon, J.H.; Won, J.U.; Lee, W.; Jung, P.K.; Roh, J. Occupational noise annoyance linked to depressive symptoms
and suicidal ideation: A result from nationwide survey of Korea. PLoS ONE 2014, 9, e0105321. [CrossRef]

26. Aazh, H.; Moore, B.C.J. Factors Associated With Depression in Patients With Tinnitus and Hyperacusis.
Am. J. Audiol. 2017, 26, 562–569. [CrossRef]

27. Ishikawa, T.; Tatsumoto, M.; Maki, K.; Mitsui, M.; Hasegawa, H.; Hirata, K. Identification of everyday sounds
perceived as noise by migraine patients. Intern. Med. 2019, 58, 1565–1572. [CrossRef]

28. Jensen, H.A.R.; Rasmussen, B.; Ekholm, O. Neighbour noise annoyance is associated with various mental
and physical health symptoms: Results from a nationwide study among individuals living in multi-storey
housing. BMC Public Health 2019, 19, 1508. [CrossRef]

29. Paulin, J.; Andersson, L.; Nordin, S. Characteristics of hyperacusis in the general population. Noise Heal.
2016, 18, 178–184. [CrossRef]
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