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Abstract
Background: Patients with misophonia suffer from anger or disgust confronted with
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specific sounds such as smacking or breathing. Avoidance of cue‐related situations
results in social isolation and significant functional impairment. This is the first
randomized, controlled cognitive behavioral therapy (CBT) trial for misophonia,
evaluating the short‐ and long‐term efficacy.
Methods: The evaluator‐blinded, randomized clinical trial was conducted from May
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2017 until December 2018 at an academic outpatient clinic. Misophonia patients
were randomly assigned to 3 months of weekly group‐CBT or a waiting list and
tested at baseline, 3 months (following CBT or waiting list), 6 months (after cross‐
over), and 15/18 months (1‐year follow‐up). CBT consisted of task concentration
and arousal reduction, positive affect labeling, and stimulus manipulation. Co‐
primary outcomes were symptom severity assessed by the Amsterdam Misophonia
Scale‐Revised (AMISOS‐R) and improvement on the Clinical Global Impression‐
Improvement (CGI‐I). Secondary outcomes were self‐assessed ratings of general
psychopathology (Symptom Checklist‐90‐Revised [SCL‐90‐R]) and quality of life
(five‐dimensional EuroQol [EQ5‐D], Sheehan Disability Scale [SDS], WHO Quality of
Life‐BREF [WHOQoL‐BREF]).
Results: In all, 54 out of 71 patients were included (mean age, 33.06 [SD,
14.13] years; 38 women [70.4%]) and 46 (85%) completed the study. In the randomized phase, CBT resulted in statistically significant less misophonia symptoms in
the short‐term (−9.7 AMISOS‐R; 95% CI, −12.0 to −7.4; p < .001, d = 1.97). The CBT
group had an observed clinical improvement (CGI‐I < 3) in 37% compared to 0% in
the waiting list group (p < .001). The effect of CBT was maintained at 1‐year follow‐
up on primary and secondary outcomes.
Conclusions: This first randomized control trial shows both short‐term and long‐
term efficacy of CBT for misophonia.
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| INTRODUCTION
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preoccupation and associated arousal with misophonia triggers, since
hyperfocus is considered a core symptom. Interventions also target

Patients with misophonia suffer from irritation, anger, or disgust

the associated negative response by overwriting this and examining

confronted with specific sounds, such as eating sounds or breathing.

underlying assumptions. The study has two goals: first, to examine

Avoidance of cue‐related situations and preoccupation with possible

the short‐term efficacy and second, to examine the effect of CBT at

triggers result in social isolation and significant functional impair-

follow‐up. We hypothesized a reduction in symptoms and improve-

ment. Misophonia patients are often not able to eat, sleep, or work in

ment in quality of life (QoL) in the CBT group compared to the

company, and most social and family relations are negatively af-

waiting list control group and the effects to persist at 1‐year

fected. Especially when avoidance (e.g., walking away or wearing

follow‐up.

earplugs) is not possible, patients suffer. For example, detecting an
apple at the desk during a meeting can already cause an extreme
emotional response.

2 |

MA T ER I A L S A N D M ET H O D S

A growing scientific interest in misophonia has emerged within the
last two decades (Brout et al., 2018). Research has mainly focused on

The study site was the outpatient clinic of the department of psy-

clinical features, leading to the proposal of diagnostic criteria (Dozier

chiatry of the Amsterdam University Medical Center (Amsterdam

et al., 2017; Jager et al., 2020; Schröder et al., 2013). There is no con-

UMC, location AMC). The study was registered in the Netherlands

sensus about the nature of the disorder, other research groups empha-

Trial Register (www.trialregister.nl) under number NL6304. The au-

size its audiological or neurological nature. Incidence and prevalence are

thors assert that all procedures contributing to this study comply

unknown, though a Chinese student sample indicates an incidence of 6%

with the ethical standards of the relevant national and institutional

(Zhou et al., 2017). Misophonia is often found among family members,

committees on human experimentation and with the Helsinki De-

suggesting a hereditary component (Jager et al., 2020; Sanchez & Silva,

claration of 1975, as revised in 2008. All procedures involving pa-

2018). The exact etiology of misophonia still remains unclear, but mis-

tients were approved by AMC Medical Ethics Committee. Written

ophonia is possibly associated with neurodevelopmental conditions.

informed consent was obtained from all patients.

Jager et al. (2020) found comorbid DSM‐IV Axis I diagnoses in 28%, most
commonly, mood disorders (10%) and anxiety disorders (9%). Autism
spectrum disorders and attention‐deficit/(hyperactivity) disorder (AD(H)
D) were both common comorbid disorders, and important differential

2.1 | Participant selection, recruitment, and
enrollment

diagnoses for misophonia. Specific sample studies for misophonia prevalence among these neurodevelopmental conditions are yet to come.

A total of 71 patients were recruited from the outpatient clinic at the

Though the nosography is not yet established, misophonia is widely re-

Amsterdam UMC. All patients were referred by their General

cognized as an impairing condition (Taylor, 2017).

Practitioners for treatment of impairing misophonia symptoms. All

There are little well‐established, empirically supported treat-

had received a psychiatric assessment and were on the waiting list

ments for misophonia. A few case studies were published in which

for treatment. A research assistant approached all patients on the

misophonia patients were treated with cognitive behavioral therapy

waiting list by telephone to inform them about the study, screened

(CBT) using various techniques (Bernstein et al., 2013; Dozier, 2015;

them, and sent written information by email or post.

McGuire et al., 2015) and with dialectical behavior therapy (Kamody

Inclusion criteria were the presence of misophonia (as proposed

& Del, 2017). Our research group conducted an open‐label trial in-

by Schröder et al., 2013) diagnosed by a psychiatrist during a

volving 90 patients with misophonia (Schröder et al., 2017), which

structured diagnostic interview at the intake of our psychiatric

showed promising results for CBT. In this trial, 48% of patients im-

center and aged between 18 and 70 years. Exclusion criteria were

proved after eight sessions of CBT on the Clinical Global Impression‐

the presence of major depression or anxiety disorder as primary

Improvement (CGI‐I), and misophonia symptoms improved by 4.5

diagnosis, bipolar disorder, autism spectrum disorders, schizo-

points on the Amsterdam Misophonia Scale; range from 0 to 24.

phrenia, or any other psychotic disorder, substance‐related disorder

Besides this trial, three case reports (total n = 4) showed anecdotal

during the past 6 months, any structural central nervous system

evidence for CBT. Bernstein et al. (2013) showed six sessions of CBT

disorder or stroke within the last year, currently taking benzodia-

improved social and occupational functioning. Dozier (2015) showed

zepines or stimulants, patients at risk for suicide, and patients with

after 14 sessions of counterconditioning misophonia symptoms were

language barriers or illiteracy.

decreased. McGuire et al. (2015) showed 10–18 sessions of CBT
(exposure) reduced misophonia symptoms in two youths and improved school and family functioning. No randomized clinical trials

2.2 | Randomization

for any treatment have been published yet.
The current study is the first randomized controlled trial of CBT

Patients were randomized to treatment condition groups using a

for misophonia and examines the efficacy of CBT compared to a

computerized randomization procedure (www.randomizer.org) with

waiting list control group. CBT is mainly concentrated on the

a 1:1 allocation ratio. Patients learned their treatment assignment
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directly after randomization. The independent researcher (IJ) was

3

2.6 | Assessments

naive to randomization status. We assessed the fidelity of masking,
which was found to be poor (78% of the assessments of treatment

Patients were assessed at baseline (T1), 3 months (T2, post‐CBT or

allocation were correctly guessed at the second clinical interview).

waiting list), 6 months (T3, 3 months after cross‐over), and 15/
18 months (T4, 1‐year follow‐up). At T1, T2, and T3 the blinded investigator assessed all patients in a clinical interview by phone. In

2.3

| Treatment condition

addition to the study assessments, two symptom‐questionnaires
were administered after CBT sessions 4 and 7.

The intervention was a manualized group treatment fairly similar to
CBT used in our previous open‐label study (Schröder et al., 2017).
The treatment manual was refined for this study with the elaborate

2.7 | Primary outcomes

input of the participating therapists. The manual (Van Loon et al.,
2019) had specific instructions for each session (e.g., with a set time

Misophonia symptoms were measured using the Amsterdam Mis-

for each intervention, fully written exercises, and instruction videos

ophonia Scale‐Revised (AMISOS‐R; see the Supplementary Appendix;

for the therapists) to optimize equivalence among the different

Jager et al., 2020). This improved version of the A‐MISO‐S (Schröder

treatment groups. All interventions were checked after applying.

et al., 2013) is in the process of validation; it consists of 10 items with

CBT was given in combined psychotherapy and Psychomotor

scores ranging from 0 to 40. Higher scores indicate more severe

Therapy (PMT) and consisted of four components: task concentra-

misophonia; 0–10: normal to subclinical misophonia; 11–20: mild

tion exercises, positive affect labeling, stimulus manipulation, and

misophonia; 21–30: moderate–severe misophonia; 31–40: severe to

arousal reduction. Two elements were added: re‐evaluating (eating)

extreme misophonia. Preliminary results of the validation show re-

norms and stress reduction. Family and friends were seen in groups

liability of the scale was good (α = .84), as well as its validity (r = .87,

in one separate session for psychoeducation and sharing experi-

p < .01). The co‐primary outcome was the CGI‐I (Guy, 1976) as

ences, and one family session for practicing the learned techniques

blinded observer ratings. The CGI‐I is a clinical interview to answer

together (see Table S1 and Appendix S1).

the question: “Compared to the patient's condition at admission to

Group therapy was conducted in a closed group of nine patients

the project this patient's condition is 1 = very much improved;

with seven weekly meetings of 1.5 h of psychotherapy and 1.5 h of

2 = much improved; 3 = minimally improved; 4 = no change from

PMT, and one follow‐up meeting of 1.5 h after 3 weeks.

baseline (the initiation of treatment); 5 = minimally worse; 6 = much
worse; 7 = very much worse since the initiation of treatment.”

2.4

| Waiting list condition
2.8 | Secondary outcomes

Patients in the waiting list condition received no treatment in the
first 3 months. After 3 months, they received the same treatment as

Secondary outcomes included the CGI Severity scale (CGI‐S), which was

patients in the treatment condition, as described above.

scored by a blinded rater and independently by group therapists who
were not blind to treatment allocation. The CGI‐S score ranges from 1
to 7 with higher scores indicating more severe illness. General mental

2.5

| Therapist training and quality assurance

and physical dysfunction was assessed with the Symptom Checklist‐90‐
Revised (SCL‐90‐R; Arrindell & Ettema, 1986; Derogatis et al., 1973).

Therapists for group CBT were licensed clinical psychologists with ex-

The total score is 90–450, with higher scores indicating more general

tensive training and experience in CBT for obsessive–compulsive and

psychopathology. QoL and impairment was assessed with three ques-

related disorders and misophonia in particular. Co‐therapists were li-

tionnaires: the five‐dimensional EuroQol (EQ5‐D; Lamers et al., 2006),

censed clinical psychologists, registered psychiatric nurses, and psycho-

Sheehan Disability Scale (SDS; Sheehan, 1983), and WHO Quality of

motor therapists with CBT training. The department has so far diagnosed

Life‐BREF (WHOQoL‐BREF; Trompenaars et al., 2005; WHOQoL

1800 misophonia patients and treated over 1100 in this team. Therapists

Group, 1998). The EQ5‐D score represents a health state between 0

were provided with ongoing peer supervision throughout the rando-

(worst imaginable condition) and 1 (perfect health). The SDS has three

mized control trial (RCT) every 2 weeks. A research assistant attended

domains; Work, Social, and Family and the range per domain is 0–10.

the team‐meetings of each therapy group before and after sessions 1, 4,

The total score is 0–30, with higher scores indicating more impairment.

7, and 8 to evaluate treatment adherence with detailed feedback, to

The WHOQoL‐BREF has four domain scores: physical health, psycho-

maintain treatment fidelity and to ensure all measures were taken.

logical health, social relationships, and environment, each with scores

All raters (therapists and the independent investigator) were

ranging from 4 to 20, and a score for general health, ranging from 1 to

trained in April 2017 in scoring the clinical interview measuring

10, with higher scores indicating a higher perceived QoL. At last, post‐

misophonia severity and improvement. This interview was co‐rated

treatment, all diagnostic criteria of misophonia were examined sys-

until they demonstrated at least a 0.80 inter‐rater reliability.

tematically by the blinded investigator.

4
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| Statistical analysis

T A B L E 1 Demographic and clinical baseline characteristics of the
ITT group by condition

Treatment groups were compared on baseline characteristics using
χ2 tests for binary and categorical variables and two‐tailed t tests for
continuous variables.

ET AL.

CBT Group

WL Group

Total

Variable

(n = 27)

(n = 27)

(N = 54)

Gender (female)

21 (77.8)

17 (63)

38 (70.4)

Age, mean (SD), year

31.30
(12.80)

34.81
(15.38)

33.06
(14.13)

Marital status (in a
relationship)

15 (55.6)

17 (63)

32 (59.3)

We tested symptom severity in the randomized phase with a
linear mixed model, which is suitable for longitudinal data and can
handle missing values appropriately (Molenberghs et al., 2004). The
dependent variable was AMISOS‐R total score; independent fixed
factors were assessments (T1, T2), condition (CBT, waiting list), and
their interaction, with a random intercept with subject as grouping

Level of education

variable. Clinical improvement (CGI‐I scores < 3) were tested with a

Low (primary or
secondary)

10 (37)

14 (51.9)

24 (44.4)

High (college or
university)

17 (63)

13 (58.1)

30 (55.6)

Employed or studying

24 (88.9)

25 (92.6)

49 (90.7)

Unemployed

3 (11.1)

2 (7.4)

5 (9.3)

Mood

3 (11.1)

1 (3.7)

4 (7.4)

Anxiety

1 (3.7)

1 (3.7)

2 (3.7)

χ test, with condition as the independent variable.
2

Continuous secondary outcomes in the randomized phase were
analyzed with linear mixed models similar to the one used for
AMISOS‐R, except for the dependent variable (SCL‐90 [after log
transformation to ensure normality of residuals], SDS, EQ5‐D, and
WHOQoL scales). The CGI‐S was analyzed with a Mann–Whitney U
test with condition as independent variable.
To test long‐term efficacy, we used linear mixed models with
AMISOS‐R, log‐transformed SCL‐90, EQ5‐D, SDS, or the WHOQOL
domains as dependent variables. Independent fixed factors were

Employment

Axis I disorder

Axis II disorder

Assessment (baseline [T1], post‐CBT [i.e., T2 in the CBT group and T3

OCPD

1 (3.7)

0 (0)

1 (1.9)

in the waiting list group] and 1‐year follow‐up [T4]), Condition (CBT

Obsessive–compulsive
traits

8 (29.6)

7 (25.9)

15 (27.8)

Other traits

1 (3.7)

2 (7.4)

3 (5.6)

or waiting list), and their interaction, and a random intercept with
subject as grouping factor was included. CGI‐S was analyzed with a
Mann–Whitney U test with time as the independent variable.
The sample size was set to be able to detect 4 points' mean
difference in the AMISOS score, with an assumed SD of 3.5 points
(based on previous research) and a power of 90%. After accounting
for expected dropout rates, we aimed to recruit 45 patients in total.
To account for possible small differences of the revised version (the
AMISOS‐R), we planned to enroll 27 patients in each group before
the start of the study. Power calculations and all analyses were all
based on two‐tailed t tests. For co‐primary outcomes p < .025 was
considered to be statistically significant, because of multiple testing
(conform Bonferroni). For secondary outcomes we considered p < .05

Axis III disorder
Tinnitus

1 (3.7)

2 (7.4)

3 (5.6)

Other

7 (25.9)

7 (25.9)

14 (25.9)

10.7 (4.00)

11.89 (5.40)

11.3 (4.74)

CGI‐S score, mean (SD)

5.56 (0.75)

5.00 (0.83)

5.28 (0.83)

AMISOS‐R score,
median (95% CI)

30.00
(20–36)

27.50
(19–38)

29.00
(19–38)

Age of onset misophonia
Primary outcomes

Abbreviations: AMISOS‐R, Amsterdam Misophonia Scale‐Revised; CBT,
cognitive behavioral therapy; CGI‐S, CGI Severity scale; ITT, intention‐to‐
treat; OCPD, obsessive–compulsive personality disorder; WL, waiting list.

to be statistically significant. Data were analyzed using IBM SPSS
Statistics version 25 and R Version 3.5.
group one patient used medication (venlafaxine 225 mg daily and
risperidone 0.5 mg daily) for comorbid obsessive–compulsive dis-

3

| RESULTS

order and depressive disorder. Doses of medication were stable for
at least 3 months at time of inclusion and were not changed during

3.1

| Participant flow and characteristics

treatment.
Twenty‐seven patients (50.9%) were randomized to the treat-

A total of 54 patients (38 [70.4%] female; mean [SD] age, 33.06

ment group (CBT) and 26 patients (49.1%) randomized to the waiting

[14.13] years) were included (Table 1). No significant differences

list control group (WL). All of them completed 1 or more post‐

were found between the two groups at baseline on main char-

baseline assessment (Figure 1). All completers attended at least six

acteristics. Comorbid medical disorders were comparable amongst

CBT sessions. There was no difference in treatment participation

the two groups, including irritable bowel syndrome (n = 3), migraine

between the two groups.

(n = 2), and hypothyroidism (n = 2). Three patients reported tinnitus,

During treatment/waiting period (T1–T3) eight patients dropped

previously confirmed by an otorhinolaryngologist. Hyperacusis,

out (n = 3 in the CBT, n = 5 in WL, χ2(1) = 0.6, p = .70). Reasons for

hearing loss, or other hearing problems were not reported. In each

dropout were comorbid psychiatric disorders, for example, relapse

JAGER
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FIGURE 1
waiting list

5

CONSORT diagram of participants in a study of CBT for misophonia. CBT, cognitive behavioral therapy; FU, follow‐up; WL,

depression (3), stressors, for example, deceased family member (2),

Compared to the waiting list condition, patients in the CBT

comorbid somatic disorders (1), and planning problems (1). At last

condition showed a significantly larger decrease of AMISOS‐R scores

follow‐up (T4) nine patients had dropped out in each condition (18 in

(F(1, 48.6) = 49.8, p < .001).

total). Partly due to dropout some scores are missing, see Tables 2
and 3 for the actual number of observations. No difference in
number of missing values was found between conditions (see

3.3 | Secondary outcomes

Table 2, biggest difference: 8 vs. 5 missings: χ2(1) = 0.9, p = .53).
A Mann–Whitney U test showed that the CGI‐S (scored blinded) was
significantly reduced by CBT, U = 507.00, p = .000. In addition, CBT

3.2

| Short‐term efficacy; primary outcomes

significantly reduced the SCL‐90‐R score with −30.9 (−46.6 to −15.1)
points mean difference (95% CI) versus a decrease of −1.2 (−13.6 to

Compared with baseline (T1), the mean scores decreased after

11.2) in the waiting list condition (F(1, 44.8) = 14.3, p < .001). Results

3 months (T2) by 9.7 (95% CI, −12.0 to −7.4) in the CBT group and by

for the blinded CGI‐S showed an effect of d = 1.39, and results for the

0.8 (95% CI, −2.1 to 0.4) in the waiting list control group (Table 2).

SCL‐90 showed an effect size of d = 0.86.

The standardized effect‐size was very large (d = 1.97).

CBT significantly increased SDS total score compared to WL,

The CGI‐I showed a significant difference between the two

especially in two subscales (Social: F(1, 45.3) = 21.8, p < .001 and

groups: 37% of the CBT group and 0% of the WL group was much or

Family life: F(1, 39.1) = 13.02, p < .001). No significant differences

very much improved (CGI‐I < 3) in the intention‐to‐treat group

were found between CBT and WL on other quality of life scales

(χ2(4) = 19.37, p < .001).

(EQ5‐D and WHOQoL‐BREF).

6
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TABLE 2

Outcome measures of ITT by condition T2–T1

The course of decrease in misophonia symptoms during treatment was similar for both groups and is shown in Figure S1. The SCL‐

WL group

CBT group

Co‐primary variables

(n = 27)

(n = 27)

d

AMISOS‐R (MD; 95% CI)

−0.8 (−2.1
to 0.4)

−9.7 (−12.0 to
−7.4)***

1.97

0

1

n missing

ET AL.

90‐R showed a comparable pattern of decrease during treatment.
A structured diagnostic interview showed 37% of the completers
did not meet diagnostic criteria for misophonia any more post‐
treatment. Most patients (70.6%) failed to meet more than one criterion. Improvement was found particularly in experiencing more

CGI‐I (n)
Very much improved

0

1***

NA

Much improved

0

9***

NA

Minimally improved

4

8

No change

14

8

Minimally worse

9

1

Much worse

0

0

Very much worse

0

0

0

0

n missing

n missing
SCL‐90‐R (MD; 95% CI)
n missing

in day‐to‐day life (25% no longer meeting criterion E).

3.4 | 1‐year follow‐up
The analysis of all data (CBT and delayed CBT combined) for three
time points: baseline (T1), after CBT (T2/T3), and 1‐year follow‐up
(T4), showed a main effect of time, but no condition or interaction

Secondary variables
CGI‐S (MD; 95% CI)

self‐control (38.9% no longer meeting criterion B) and less problems

0.0 (−0.1
to 0.2)

−1.0 (−1.4 to
−0.6)***

1

3

−1.2 (−13.6
to 11.2)

−30.9 (−46.6 to
−15.1)***

1.39

effects

were

found

for

the

AMISOS‐R

scores

(Time:

F

(2, 86.6) = 48.76, p < .0001). Improvement on the primary outcome
was sustained, since no significant changes were found at follow‐up

0.86

compared to post‐treatment (see Table 3 and Figure 2).
A Mann–Whitney U test revealed significant differences in CGI‐S
scores pre‐ (MD = 5, n = 54) and posttreatment (MD = 4, n = 49),

4

4

0.0 (−0.1
to 0.1)

0.0 (0.0 to 0.1)

7

5

0.2 (−2.1
to 2.6)

−6.0 (−7.9 to
−4.2)***

1.33

Work

−0.3 (−1.5
to 0.8)

−1.8 (−2.7
to −0.8)

0.60

Social

0.9 (−0.2
to 2.0)

−2.0 (−2.7 to
−1.3)***

1.42

Family

−0.3 (−1.3
to 0.6)

−2.3 (−2.9 to
−1.7)***

1.12

8

5

Social relationships

0.8 (0.2
to 1.3)

1.0 (0.0 to 1.9)

−0.11

at follow‐up, with no significant differences between post‐treatment

Environment

0.3 (−0.4
to 1.0)

1.0 (0.0 to 1.9)

−0.33

subscale Family was further improved.

Physical health

0.1 (−0.9
to 1.0)

1.3 (0.5 to 2.1)

−0.60

Psychological health

0.1 (−0.7
to 1.0)

1.1 (0.5 to 1.6)

−0.59

General health

0.2 (−0.3
to 0.7)

0.0 (−0.7 to 0.7)

0.14

7

5

EQ5‐D (MD; 95% CI)
n missing
SDS Total (MD; 95% CI)

n missing

−0.13

For the other secondary outcomes group‐by‐time interaction
effect was not statistically significant, except for the SCL‐90
(p = .028) and WHOQol‐BREF Environment (p = .032). There were
significant between‐group differences on the SCL‐90 (p = .042), SDS
Work (p = .004), SDS Total (p = .003), and WHOQoL‐BREF Physical
and Psychological health scores (p = .014 and p = .042).
Main effect of time was significant for all variables, except for
EQ5‐D and WHOQoL‐BREF General health. The pattern of scores
was similar to the primary outcomes; differences between pre‐ and
post‐intervention were significant, except for the WHOQoL‐BREF
Environment. Improvement on all secondary outcomes was sustained

WHOQoL (MD; 95% CI)

n missing

U = 631.50, p = .000.

and follow‐up, except for SDS subscale Family. At follow‐up the SDS

3.5 | Adverse events and treatment acceptability
Five patients expressed their concern to adopt trigger‐sounds from fellow group members at the start of CBT. At the end of treatment none of
the patients reported to have obtained new trigger‐sounds. During

Abbreviations: AMISOS‐R, Amsterdam Misophonia Scale‐Revised; CBT,
cognitive behavioral therapy; CGI‐I, Clinical Global Impression‐
Improvement; CGI‐S, CGI Severity scale; EQ5‐D, five‐dimensional
EuroQol; ITT, intention‐to‐treat; MD, mean difference; NA, not
applicable; QoL, quality of life; SCL‐90‐R, Symptom Checklist‐90‐R; SDS,
Sheehan Disability Scale; WL, waiting list; WHOQoL‐BREF, WHO Quality
of Life‐BREF.

treatment/waiting period (T1–T3) eight patients dropped out. One re-

***p < .001.

(very) satisfied, 25.6% were neutral, 7% were not satisfied, and 2.3%

ported an adverse event as a cause of dropout. This subject had increased misophonia symptoms and anxiety and explained this by an
inability to open up in a group. No serious adverse events were reported.
Treatment acceptability (n = 43) was measured by satisfaction
and a report mark for the therapy. Post‐treatment, 65.1% were
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TABLE 3

7

Treatment efficacy at posttreatment and 12‐month follow‐up
Mean (SD) [95% CI]a

Mean (SD) [95% CI]

Time effect

Within‐group p value

N

WL

CBT

F (df)

Pre to Post Pre to FU

Post to FU

48.76 (2, 86.6)***

***

***

.383

Pre

54

27.5 (4.8) [25.6–29.3]

30.4 (4.2) [28.8–32.0]

Post

48

19.7 (6.8) [16.8–22.6]

21.9 (7.0) [19.2–24.6]

Follow‐up

37

22.3 (8.3) [18.4–26.1]

22.2 (8.4) [18.4–26.0]

Pre

54

5.0 (0.8) [4.7–5.3]

5.6 (0.8) [5.3–5.8]

Post

49

3.5 (1.4) [2.9–4.0]

4.7 (1.0) [4.3–5.0]

Follow‐up

b

b

b

53

5.7 (0.7) [5.4–5.9]

5.7 (0.6) [5.5–5.9]

31.00 (2, 81.9)***

***

***

.107

1.57 (2, 84.9)

.431

.229

.659

10.76 (2, 82.6)***

***

***

.914

27.60 (2, 80.6)***

***

***

.841

29.20 (2, 82.7)***

***

***

*

37.00 (2, 80.3)***

***

***

.310

4.44 (2, 79.1)*

*

.074

.767

4.11 (2, 80.3)*

*

***

.140

Outcome and time
Primary outcome
AMISOS‐R

Secondary outcomes
CGI‐S

NaN

CGI‐S therapist
Pre

NaN

Post

48

2.8 (1.0) [2.3–3.2]

3.5 (1.4) [2.9–4.0]

Follow‐up

b

b

b

Pre

54

147.0 (42.5)
[130.8–163.1]

182.8 (62.7)
[159.0–206.5]

Post

47

116.5 (22.8)
[106.7–126.3]

156.5 (75.0)
[127.6–185.5]

Follow‐up

37

133.6 (55.1)
[108.0–159.1]

142.2 (54.9)
[117.4–167.0]

Pre

53

0.8 (0.2) [0.8–0.9]

0.8 (0.1) [0.7–0.8]

Post

44

0.8 (0.2) [0.7–0.9]

0.8 (0.2) [0.7–0.9]

Follow‐up

37

0.9 (0.1) [0.8–0.9]

0.8 (0.2) [0.7–0.9]

54

4.0 (3.0) [2.8–5.1]

6.0 (2.3) [5.1–6.9]

SCL‐90

EQ5‐D

SDS Work
Pre
Post

46

2.6 (2.3) [1.6–3.6]

4.2 (2.7) [3.1–5.3]

Follow‐up

37

2.3 (2.4) [1.2–3.4]

4.3 (2.7) [3.1–5.5]

Pre

54

6.0 (2.0) [5.2–6.7]

6.9 (1.7) [6.2–7.5]

Post

46

3.4 (2.1) [2.5–4.3]

5.0 (2.7) [4.0–6.1]

Follow‐up

37

4.6 (3.0) [3.2–5.9]

4.6 (3.1) [3.2–6.0]

54

6.4 (2.8) [5.4–7.5]

8.0 (1.4) [7.5–8.6]

SDS Social

SDS Family
Pre
Post

46

4.0 (2.9) [2.8–5.3]

6.1 (1.9) [5.4–6.9]

Follow‐up

37

4.4 (3.3) [2.9–6.0]

4.6 (2.8) [3.4–5.9]

Pre

54

16.4 (5.8) [14.2–18.6]

20.9 (3.9) [19.4–22.3]

Post

46

10.1 (5.9) [7.6–12.6]

15.4 (6.1) [13.0–17.8]

Follow‐up

36

10.9 (7.0) [7.6–14.3]

13.5 (8.0) [9.9–17.2]

53

14.3 (2.8) [13.2–15.3]

12.9 (2.5) [12.0–13.9]

SDS Total

WHOQoL Social relationships
Pre
Post

43

15.3 (2.2) [14.4–16.2]

14.1 (3.0) [12.8–15.3]

Follow‐up

37

13.9 (2.9) [12.6–15.3]

14.0 (2.8) [12.8–15.3]

53

16.7 (1.9) [16.0–17.5]

14.9 (2.1) [14.1–15.7]

WHOQoL Environment
Pre

(Continues)
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(Continued)
Mean (SD) [95% CI]a

Mean (SD) [95% CI]

Time effect

Within‐group p value

N

WL

CBT

F (df)

Pre to Post Pre to FU

Post to FU

Post

43

16.8 (1.9) [16.0–17.6]

15.8 (2.6) [14.7–16.8]

Follow‐up

37

16.8 (1.9) [15.9–17.7]

16.4 (2.3) [15.4–17.5]
13.07 (2, 79.1)***

**

***

.216

12.74 (2, 79.4)***

**

***

.225

1.99 (2, 78.9)

.968

.420

.453

Outcome and time

WHOQoL Physical health
Pre

53

14.9 (2.5) [13.9–15.9]

13.1 (2.5) [12.1–14.0]

Post

44

16.3 (1.6) [15.6–17.0]

14.1 (2.7) [13.0–15.3]

Follow‐up

37

16.3 (2.4) [15.3–17.4]

14.9 (3.3) [13.5–16.4]

WHOQoL Psychological
health
Pre

53

13.6 (2.0) [12.8–14.4]

12.1 (2.3) [11.3–13.0]

Post

44

14.7 (1.2) [14.2–15.3]

13.1 (2.6) [12.0–14.1]

Follow‐up

37

14.0 (2.6) [12.7–15.2]

13.6 (2.5) [12.5–14.8]

Pre

53

7.5 (1.4) [7.0–8.0]

7.1 (1.5) [6.6–7.7]

Post

44

8.2 (1.1) [7.7–8.7]

7.1 (1.9) [6.4–7.9]

Follow‐up

36

8.2 (1.3) [7.6–8.8]

7.5 (1.9) [6.6–8.3]

NaN

NaN

NaN

WHOQoL General health

CGI‐I
Pre

NaN

Post

49

2.3 (0.8) [2.0–2.6]

3.0 (1.0) [2.6–3.3]

Follow‐up

b

b

b

Pre

NaN

NaN

NaN

Post

48

2.0 (0.8) [1.7–2.4]

2.3 (0.9) [1.9–2.7]

Follow‐up

b

b

b

CGI‐I therapist

NaN

Abbreviations: AMISOS‐R, Amsterdam Misophonia Scale‐Revised; CBT, cognitive behavioral therapy; CGI‐I, Clinical Global Impression‐Improvement;
CGI‐S, CGI Severity scale; EQ5‐D, five‐dimensional EuroQol; FU, follow‐up; NaN, Not a Number; QoL, quality of life; SCL‐90, Symptom Checklist‐90; SDS,
Sheehan Disability Scale; WL, waiting list; WHOQoL‐BREF, WHO Quality of Life‐BREF.
For the waiting list condition in “Pre” data of T2 was used.

a

b

There was no CGI assessment at FU.

*p < .05.
**p < .01.
***p < .001.

were very dissatisfied (n = 1). Treatment was rated by patients with a
mean (SD) of 6.72 (1.59).

These results confirm the positive effect of CBT previously
found in case reports and a previous open‐label trial in our center
(Bernstein et al., 2013; Dozier, 2015; McGuire et al., 2015; Schröder
et al., 2017) and extends its findings. This RCT provides evidence for

4

| DI SCUSSION

the efficacy of CBT for misophonia and can serve as a stepping stone
to implement CBT in clinical practice. We have published our pro-

This first randomized trial with CBT for misophonia showed both

tocol, so more misophonia patients can benefit from this treatment.

short‐ and long‐term efficacy. Three months of CBT reduced mis-

In clinical practice and future trials, these results could be im-

ophonia symptoms compared to a waiting list. Clinical improvement

proved. Patients gradually improved in time. Since there was no

was found in 56% of all completers (37% intention‐to‐treat) com-

plateau effect (see Figure S1), there is room for further improve-

pared to 0% in the waiting list. General mental and physical dys-

ment. By adding more sessions, we could possibly even reach a

function decreased and patients reported less disabilities in family

better outcome. This notion is supported by detailed feedback of

and social functioning after CBT than after waiting list as well. Im-

patients, who endorsed a prolonged treatment. Future studies should

portantly, 12 months after the end of treatment, the considerable

investigate

improvement in misophonia symptoms was sustained. On top of

improvement.

these measurements, group therapists rated 74% of all completers
clinically improved (CGI < 3).

whether

additional

sessions

lead

to

additional

As opposed to the strong symptom improvement after CBT, we
did not find a meaningful effect on QoL in the primary analysis. There
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F I G U R E 2 Results for co‐primary outcomes at all
assessments (PP). AMISOS‐R, Amsterdam Misophonia
Scale‐Revised; CBT, cognitive behavioral therapy; CGI‐I, Clinical
Global Impression‐Improvement; PP, per‐protocol
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are several reasons; first of all, a ceiling effect is probable, given the
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4.1

| Limitations
OR C ID

However, this study has several limitations. A first potential study

Inge J. Jager

https://orcid.org/0000-0003-0152-6218

limitation is the lack of a fully validated misophonia questionnaire.
Although the AMISOS‐R is a good scale and is almost fully validated
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