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Abstract

Background and objectives: Previous research has shown high rates of alexithymia and emotion dys-

regulation in trichotillomania (TTM) and skin picking disorder (SPD). Unfortunately, there are no data

on facial emotion recognition (FER) in TTM and SPD. The present study aimed to compare patients

with TTM and SPD and a healthy control group for the severity of alexithymia and rates of FER.

Methods: Forty patients with SPD, 30 patients with TTM, and 30 healthy controls were enrolled

in this study. The Beck Depression Inventory (BDI), Beck Anxiety Inventory (BAI), Clinical Global

Impression (CGI), Toronto Alexithymia Scale (TAS-20), and the Facial Emotion Recognition Test

were applied to the participants.

Results: Patients with TTM and SPD had less FER accuracy and higher alexithymia scores com-

pared with healthy controls. According to ANCOVA analysis, when anxiety, depression, and alexi-

thymia were fixed as covariates, disgusted facial expressions and total facial emotion

recognition were still significantly lower in patients with SPD compared with the control group,

but there was no difference between the TTM and control groups and TTM and SPD groups.

Conclusion: Alexithymia rates were high in patients with TTM and SPD. Interestingly, difficulty in

recognizing disgusted facial expressions may be a distinctive sign in SPD. Future neuroimaging

studies are needed to support possible FER impairment in patients with TTM/SPD.
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Introduction

Trichotillomania (TTM) and skin picking disorder (SPD),
which are included in the category of “Obsessive-Compulsive
and Related Disorders” in the Diagnostic and Statistical
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Manual of Mental Disorders, Fifth Edition (DSM-5), are psy-
chiatric disorders characterized by repetitive and compul-
sive pulling/picking of hair/skin, respectively.1 Hair loss or
skin injuries lead to shame and reduced self-esteem, result-
ing in avoidance of social activities and difficulties in profes-
sional and academic life.2,3 These disorders tend to have a
chronic course, and the severity of picking/pulling behavior
can reduce or increase from time to time.4 Although habit
reversal training (HRT) is recommended as the first-line
therapy, effective treatment methods are still investigated
because some patients show inadequate treatment response
or symptom recurrence.5

A significant proportion of patients have pulling/pick-
ing behavior triggers that initiate symptom provocation
or exacerbation. These may be considered as negative
emotions (tension, boredom, and anxiety) resulting from
emotional (conflicts in interpersonal relationships) and
perceptual (skin irregularities) conditions, or increased
bodily sensations (e.g. itching) resulting from over-
repression of emotions within the context of alexithy-
mia.6−8

Alexithymia is a personality trait that shows impairment
in emotional processing,9 manifested by difficulties in iden-
tifying, differentiating, and describing feelings, and the lack
of an imaginative capacity. It was suggested that individuals
with alexithymia could not make the connection between
thoughts and feelings; instead, they used maladaptive emo-
tion regulation methods such as suppression.10 Alexithymia
is also a risk factor for the occurrence of psychiatric disor-
ders.11 Moreover, the presence of alexithymia in patients is
believed to affect the treatment response negatively.12

Although there are limited studies, rates of alexithymia
in SPD13,14 and TTM15 were reported to be higher compared
with healthy controls. Rufer et al. (2014) stated that the
severity of alexithymia predicted the severity of the disease
in patients with TTM.

On the other hand, understanding one’s and other
people’s emotional reactions are part of social interac-
tion. Other people’s emotions are understood through
the mirror neuron system.16 Healthy connections can be
made in interpersonal relationships by correctly inter-
preting others’ behaviors and emotions, and adjusting
behaviors accordingly using clues from their facial
expressions.17 Ekman suggested six basic emotions by
defining happiness as a positive emotion, and fear, sad-
ness, anger, and disgust as negative emotions, and sur-
prise as neither a negative nor positive emotion.18

Notably, there are studies about the lesser recognition of
disgusted facial expression in patients with obsessive-
compulsive disorder (OCD) compared with healthy con-
trols.19−21 However, some studies found no difference
between OCD and healthy control groups.22−24 Finally, it
was found that patients with OCD had difficulty recogniz-
ing angry and disgusted faces in a meta-analysis study.25

Unfortunately, there are no data on facial emotion
recognition (FER) in TTM and SPD. However, we believe
that the processes of FER should be investigated in SPD
and TTM, given the high rates of alexithymia, poor emo-
tion regulation ability. Accordingly, this study aimed to
compare patients with TTM and SPD and a healthy con-
trol group for the severity of alexithymia and rates of
FER.

Materials and methods

Study population

This study comprised patients with SPD (n = 40) and TTM
(n = 30) who were diagnosed according to the Diagnostic and
Statistical Manual of Mental Disorders, Fifth Edition (DSM-5)
criteria by at least two psychiatrists. The comorbidities of
the patients were determined according to the Structured
Clinical Interview for DSM-IV (SCID-I). The exclusion criteria
were as follows: (i) intellectual disability, bipolar disorder,
psychotic disorder and dementia, (ii) illiteracy, (iii) alcohol
and/or substance dependence/abuse, and (iv) suicide risk.
After the selection of the patient groups was made accord-
ing to the purposeful sampling method, the control group
without any psychiatric disease was matched by providing
for similar sex, age group, and educational status as the
patients. Our control group did not meet the criteria for any
Axis I disorders as assessed using SCID-I. Sociodemographic
data, the Beck Depression Inventory (BDI), Beck Anxiety
Inventory (BAI), Clinical Global Impression (CGI), Toronto
Alexithymia Scale (TAS-20), and Facial Emotion Recognition
Test were applied to all participants. The participants were
instructed on the purpose and design of the study and
informed consent was obtained from each. The trial was
approved by the ethics committee of Sisli Hamidiye Etfal
Teaching and Research Hospital.

Clinical assessments

Sociodemographic data form

A data form was designed for the study, which included ques-
tions about the patients’ age, sex, educational status,
employment status, family history of psychiatric disorders,
age of onset for the disorder, duration of the disorder, sites
of picking/pulling, and time spent hair pulling per day.
Ascertainment of family history of psychiatric disorders was
provided by the system registers and patient declarations.
Some questions about picking/pulling behavior on the form
were: What areas are you picking/pulling? (e.g. hair, eye-
brows, eyelashes, scalp, face, ear, finger, back, arm, trunk,
pubic area, leg, foot). How long do episodes last in total on
an average day? (a) 1−15 min, b) 16−30 min, c) 31−60 min,
d) 1−3 h, e) ≥4 h). How many times do you pick/pull your
skin/hair per day? (a) 1−3, b) 4−6, c) 7−10, d) 11−20, e)
<20).

Beck depression inventory (BDI)

The scale consists of 21 items and the Turkish version was
used in this study.26 The BDI measures the severity of depres-
sive symptoms in adults. The total score ranges between 0
and 63.

Beck anxiety inventory (BAI)

The scale consists of 21 items that measure anxiety sever-
ity.27 The total score ranges between 0 and 63.

Clinic global impressions-severity

(CGI-S): The CGI-S is a single-term physician-rated scale,
scored from 1 to 7 points based on the severity of disor-
der: 1=normal, not at all ill; 2=borderline mentally ill;
3=mildly ill; 4=moderately ill; 5=markedly ill; 6=severely
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ill; 7=among the most extremely ill patients.28 Scores of
1 and 2 are defined respectively as the absence of TTM/
SPD diagnosis or mild picking/pulling behavior symptoms,
and all high scores show significant TTM/SPD symptoms.
Based on the study conducted by Houghton et al. (2015),
illness was rated and the CGI score was determined by
considering the factors such as the picking/pulling fre-
quency, distress and impaired functionality caused by the
illness, and need for social support.29

Toronto alexithymia scale (TAS-20)

The validity and reliability study of the Turkish version
of the form was performed by G€uleç et al. (2009).30 It
consists of three subscales: “difficulty identifying feel-
ings (DIF),” “difficulty describing feelings (DDF),” and
“externally oriented thinking (EOT).”

Facial emotion recognition test

The test contained the photos of four male and four female
models (totally 56 mixed photos) with happy, surprised,
fearful, sad, angry, disgusted, and neutral facial expressions
from Ekman and Friesen’s series.31 All photos were printed
on A4-sized (210 £ 297 mm) white paper and the partici-
pants were asked to recognize facial emotion expressions
within a distance of 45−60 cm. The test was performed on
the participants by the same psychologist. At first, we had a
trial section, which consisted of the first seven photos
including each emotional facial expression (i.e., angry, sad,
happy, neutral, fearful, disgusted, and surprised) that were
shown in the same set for each participant. In total, 49 pho-
tos were used for the data analyses in the study. In these 49
photos, numbers of happy, sad, surprised, fearful, disgusted,
angry, and neutral expressions were equal. All participants
were tested separately in a silent room. The participants
were informed that a stopwatch would be started during the
test and that they should state the first emotion that came
to mind in the first 10 seconds when they saw the photos.
The stopwatch was restarted for each photo and ended
when the participants responded. The reaction time and
response were noted for each facial emotion. No comment
was given related to the correctness or inaccuracy of indi-
vidual responses.32−34

Statistical analysis

The data were analyzed using the SPSS 20 software. All
data were first analyzed for the normality of data distri-
bution using the Kolmogorov−Smirnov test. Categorical
variables were compared using Pearson’s Chi-square test
and Fisher’s exact test. In the comparison of three inde-
pendent groups, analysis of variance (ANOVA) was applied
using Bonferroni corrected pair-wise group comparisons
under normal distribution conditions, and the Kruskal-
Wallis test was used with Mann-Whitney U test corrected
pair-wise group comparisons when data were not nor-
mally disturbed. Analysis of covariance (ANCOVA) was
performed by selecting alexithymia, depression, and anx-
iety scores as covariates in comparisons of the three
groups in terms of recognizing facial emotion expres-
sions. Post-hoc tests were interpreted using Bonferroni
correction (p < 0.017). Pearson’s correlation analysis was
used under normal distribution conditions, and

Spearman’s correlation analysis was used when normal
distribution was not achieved. The statistical significance
level of alpha was defined as p < 0.05.

Results

Participants characteristics and clinical assessments

There were no statistical differences in age, sex, and
educational status between the SPD, TTM, and control
groups (p>0.05). There were no significant differences in
age of onset of the disorder, duration of the disorder,
known family history of psychiatric disorders, CGI-S
severity, and comorbidities between patients with SPD
and TTM (p > 0.05). At least one psychiatric comorbidity
was noted in 75% of patients with SPD and 86.7% of
patients with TTM. The number of sites of skin picking in
patients with SPD was higher compared with the number
of sites of hair pulling in patients with TTM (Z = -2.491,
p = 0.013). Scores for BDI (p < 0.001), BAI (p < 0.001),
and TAS-20 subscales of DIF (F = 15.073 p < 0.001), DDF
(F = 9.898 p < 0.001), and TAS-20 total scores
(F = 11.574, p < 0.001) were statistically significantly
higher in the SPD and TTM groups compared with the
control group, but no statistically significant differences
were found in scores for the TAS-20 subscale of EOT
(F = 0.437, p > 0.647). Patients with TTM and SPD were
not different from each other in terms of BDI, BAI, DIF,
and DDF scores according to the post-hoc tests
(p > 0.05). Socio-demographic and psychometric data of
the patients with SPD and TTM and healthy controls are
shown in Table 1.

Facial emotion recognition in patient and control
groups

The mean accuracy of FER in the groups are shown in
Figure 1. In the ANCOVA analysis performed by fixing depres-
sion, anxiety, and alexithymia scores, there was no signifi-
cant difference in terms of the recognition of happy, angry,
and surprised facial expressions (p > 0.05), but recognition
of sadness and disgusted and total facial expression was sig-
nificantly different between the groups (p < 0.05). However,
when performed with post-hoc analysis, there was no signifi-
cant difference between the two groups in terms of the rec-
ognition of sadness facial expressions with Bonferroni
correction (p > 0.017). There was no significant difference
in any recognition facial emotion expressions between the
TTM and the control group (p > 0.017). There was no signifi-
cant difference between FER rates between the TTM and
SPD groups. Besides, recognition of disgusted (p < 0.002)
and total (p < 0.003) facial expressions was significantly
lower in patients with SPD compared with the control group
(Table 2). A statistically significant negative correlation was
found between total rates of FER and scores for BDI (r = -
0.273, p = 0.004), BAI (r = -0.252, p = 0.012), DDF (r = -
0.319, p = 0.001), and TAS total scores (r = -0.283, p = 0.004)
among the participants. No significant correlation was found
between total rates of FER and scores of CGI, DIF, and EOT
(p > 0.05).

132

E.P. Aydin, H. Demirci, A.G. Begenen et al.



Discussion

Our study showed that patients with TTM and SPD had less
FER accuracy and higher alexithymia scores compared with
healthy controls. According to the post-hoc analysis, dis-
gusted facial expressions and total facial emotion recogni-
tion were still significantly lower in patients with SPD
compared with the control group when anxiety, depression,
and alexithymia were fixed as covariates. However, there
was no difference between the TTM and control groups and
TTM and SPD groups. To our knowledge, our study is unprece-
dented in the literature.

Recently, studies conducted to understand the etiology in
body-focused repetitive behavior disorders (BFRBDs) (e.g.
trichotillomania, skin picking disorder, pathologic nail-bit-
ing) suggested increased emotional reactivity and poor emo-
tion regulation ability.35−37 One study found difficulty in

Table 1 Comparison of demographic characteristics and clinical scores between the groups.

SPD (n = 40) TTM (n = 30) HC (n = 30) p p1* p2* p3*

Age 31.9 § 11.46 27 § 11.3 28.83 § 8.77 0.106

Sex (Female/Male) 33/7 26/4 25/5 0.889

Education (Years) 10.35 § 3.84 10.53 § 3.61 11.77 § 2.83 0.458

Age of onset 20.4 § 13.23 18.83 § 9.86 − 0.91

Duration of disorder

(Years)

7.39 § 6.76 7.68 § 7.46 − 0.905

Number of sites

picked/pulled

2.5 § 1.6 1.6 § 0.8 − 0.013

Comorbidity, n (%) 30 (75) 26 (86.7) − 0.227

CGI 4.2 § 0.82 4.57 § 1.22 − 0.345

BDI 21.05 § 11.47 20.43 § 11.19 6.3 § 4.59 <0.001 0.994 <0.001 <0.001

BAI 20.93 § 13.65 20.07 § 11.46 8.9 § 5.97 <0.001 0.989 <0.001 <0.001

TAS-20 DIF 15 § 3.98 14.87 § 4.37 11.33 § 2.41 <0.001 0.999 <0.001 0.001

TAS-20 DDF 21.53 § 5.09 21.43 § 5.77 15.2 § 4.88 <0.001 0.999 <0.001 <0.001

TAS-20 EOT 22.28 § 4.12 21.47 § 3.84 21.67 § 3.28 0.647

TAS-20 Total 58.8 § 10.18 57.73 § 10.7 48.2 § 7.85 <0.001 0.999 <0.001 0.001

p1=TTM&SPD; p2=SPD&HC; p3=TTM&HC, *Bonferroni correction, a p-value < 0.017 indicated statistical significance

Abbreviations= BAI: Beck Anxiety Inventory; BDI: Beck Depression Inventory; DDF: Difficulty describing feelings;
DIF: Difficulty identifying feelings; EOT: externally oriented thinking; HC: Healthy control; SPD: Skin picking disorder;

TAS-20: Toronto Alexithymia Scale TTM: Trichotillomania

Table 2 Comparison of accurate responses to each facial emotion recognition task between the groups.

SPD (n = 40) TTM (n = 30) Healty Control (n = 30) p* p1* p2* p3*

Sadness 4.75 § 1.73 4.27 § 1.87 5.77 § 1.52 0.018 0.999 0.128 0.017
Sadness-Time (sec) 2.2 § 0.9 2.5 § 1.2 2 § 0.8 0.194
Happy 6.7 § 1.04 6.97 § 0.18 6.93 § 0.36 0.353
Happy-Time (sec) 1 § 0.7 1 § 0.5 1 § 0.5 0.348
Angry 5.88 § 1.18 5.57 § 1.19 6.1 § 1.02 0.403
Angry-Time (sec) 2.2 § 1.3 2.5 § 1.3 2.3 § 0.6 0.22
Fear 3 § 2.34 4.27 § 1.55 4.13 § 1.96 0.07 0.069 0.609 0.999
Fear-Time (sec) 2.1 § 1.2 2.2 § 1 2.1 § 0.4 0.762
Surprised 5.8 § 1.57 5.47 § 1.94 6.17 § 1.2 0.283
Surprised-Time (sec) 1.7 § 1.1 1.7 § 1 1.6 § 0.8 0.746
Disgusted 3.98 § 2.03 4.43 § 1.79 5.87 § 0.97 0.003 0.999 0.002 0.048
Disgusted-Time (sec) 2.1 § 1.1 1.9 § 0.9 2 § 1.1 0.654
Neutral 5.75 § 1.61 5.7 § 1.51 6.43 § 1.01 0.351
Neutral-Time (sec) 1.6 § 1.2 3.5 § 10.3 1.6 § 5.7 0.398
FER-Total 35.8 § 5.8 36.7 § 5.5 41.4 § 2.8 0.004 0.999 0.003 0.02

*ANCOVA analysis: BDI, BAI, TAS-20 total scores as covariances,*p < 0.017
p1: TTM&SPD; p2: SPD&HC; p3: TTM&HC

Fig. 1 Mean accuracy of the facial emotion recognition test in

the TTM, SPD, and healthy control groups.
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emotion regulation even after controlling for depression in
patients with TTM, emphasizing that emotional dysregula-
tion could be a core sign for TTM (especially for focused sub-
type).38 In our study, DIF and DDF and total alexithymia
scores were found to be higher in the SPD and TTM groups
compared with the control group. Similarly, Calikusu et al.
(2002) suggested that internally oriented anger and alexi-
thymia scores were higher in patients with psychogenic
excoriation compared with patients with chronic urticaria
and that these patients might have impaired affect regula-
tion.39 Curley et al. (2016) reported that repressed anger
was an important factor in predicting hair pulling severity in
patients with TTM.40

Rufer et al. (2014) reported that the alexithymia scores
of patients with TTM were higher than those of the control
group and suggested that the score of DDF might be a predic-
tive factor of the severity of the disorder.15 Moreover, the
same study emphasized that monitoring the lack of emotion
regulation and the presence of alexithymia at the beginning
of the therapeutic interventions might be important. Alex-
andar et al. (2018) reported that their BFRBD group had dif-
ficulty in emotion regulation compared with the BFRBD and
control groups, but did not document any differences in
alexithymia scores between these groups.13 The same study
suggested that patients with SPD might be more alexithymic
compared with patients with TTM and pathologic nail-biting.
However, we found no differences in alexithymia scores
between the TTM and SPD groups.

Another primary finding of our study was that the patients
with SPD and TTM were worse than the healthy control group
in FER. When depression, anxiety, and alexithymia were
fixed, patients with SPD were still significantly less accurate
with disgusted facial expressions and total FER than the
healthy control group, but there was no difference in FER
between the TTM and the control groups. No FER study has
been conducted on patients with SPD and TTM in the litera-
ture. Similar to our study, studies are reporting that there
are difficulties in the recognition of disgusted facial expres-
sions in OCD.19−21,41,42, However, some studies detected no
difficulty in recognizing disgusted facial expressions among
patients with OCD when compared with controls.22−24 It has
been reported that there may be a variation in recognizing
disgusted facial expressions among patients with OCD
according to the symptom severity,24 presence of the symp-
tom dimension of dirtiness/contamination,23 and respon-
siveness to cognitive-behavioral therapy.42

Disgust, an evolutionary adaptation mechanism to avoid
diseases, results in cleaning or grooming behavior aimed at
the removal of pathogens on the skin.43 Also, skin picking and
hair pulling have been conceptualized as grooming behav-
iors.44 Thus, studies showing differences in the perception of
disgust in SPD have become the focus of recent interest.45,46

One study reported that emotional dysregulation and a pro-
pensity for disgust predicted the focused subtype of SPD.43 In
a study where patients with SPD were given photos of skin
irregularities, feelings of disgust led to increased activity in
the putamen and anterior insula as shown on functional mag-
netic resonance imaging (fMRI).47 It is known that recognition
of disgusted facial expression is impaired early in Huntington’s
disease and thus the putamen, which is a portion of the basal
ganglia, was suggested to be the responsible region.48 Also,
the anterior insula is responsible for the recognition of

expression of disgust as the area where sensory experiences
turn into emotional situations.49,50

SPD and TTM have been classified as OCD and related disor-
ders and reported to share common phenomenologic charac-
teristics, but with some differences. Previous studies reported
differences in characteristics such as the prevalence of sub-
types,51 triggers of behavior,52 and neurocognitive functions.53

Hence, it can be deduced that SPD is closer to OCD because its
compulsive (focused) subtype is more common54 and responds
better to serotonin reuptake inhibitors (SRIs)5 than TTM.8 From
these points, it can be said that the difficulty in recognizing
disgusted facial expressions, similar to OCD, may be specific to
SPD. Future research is needed to understand whether FER dif-
ficulties relate to a specific symptom of SPD.

In our study, it was found that the difficulty in recognizing
facial emotion in patients with TTM was due to co-occurring
alexithymia, depression, and anxiety. Recent studies sug-
gested that impairment in FER in patients with somatoform
disorders,55,56 eating disorders,57 autism,58 and healthy con-
trols59 might be caused by the presence of alexithymia. Till
now, there has been no information about FER related to
TTM. However, it can be argued that there is no FER diffi-
culty due to the psychopathology of TTM. In particular, indi-
viduals with high alexithymic features were reported to
show decreased activity in the same brain regions (prefrontal
cortex and limbic regions) that are responsible for emotional
processing during FER.59,60, Consistently, in our study, rates
of FER were decreased with an increase in the severity of
depression and anxiety, as well as the scores for alexithymia.

Our study has some limitations. First, the frequency of
comorbidities and severity of depression and anxiety were
also high in patients with SPD and TTM in our study. We
believe that the rates of comorbidity and severity of depres-
sion and anxiety were high because our study included
patients who presented to the outpatient clinic seeking
treatment. Additionally, due to the nature of SPD and TTM,
comorbidities are common. Therefore, we did not exclude
comorbidity states in our study. The high severity of depres-
sion or anxiety in our patients might have affected the FER
processes as a limitation of our study. Impairment in FER has
been reported in depression and anxiety disorders.61 It may
be based on depressed individuals negatively perceiving
external stimulati because of negative cognitions (worth-
lessness, hopelessness, and self-criticism).62 Nevertheless,
in our study, it could be said that patients with SPD, unlike
those with TTM, had impaired FER, especially with disgust.
Secondly, in our study, disorder severity was determined
only using the CGI-S because the validity and reliability stud-
ies of the self-report scales based on picking/pulling behav-
ior are not yet standardized for the Turkish population. It
may not have reflected current characteristics of picking/
pulling urges and behaviors because the CGI-S was scored by
assessing the need for support, picking/pulling frequency,
and impairment in functionality. In our study, no correlation
was found between CGI-S and FER, but it should be investi-
gated using self-rating scales (e.g. the Massachusetts Gen-
eral Hospital Scale, the Skin Picking Scale) in further
studies. Thirdly, neuroimaging was not performed in our
study. Future neuroimaging studies are needed to support
possible FER impairment in patients with TTM/SPD.

In conclusion, our study showed that the rates of alexi-
thymia were high and FER was impaired in patients with SPD
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and TTM. However, the FER impairment in patients with TTM
was explained by co-occurring anxiety, depression, and alex-
ithymia. Interestingly, patients with SPD had less recognition
of disgusted facial expressions compared with the healthy
controls. Moreover, it can be said that difficulty with dis-
gusted facial expressions may be a specific symptom of SPD.
Determination of the severity of alexithymia and the level
of social cognition can be important in the selection of treat-
ment and therapeutic interventions in these patients. Our
study may be pioneering in revealing the relationship
between FER and SPD/TTM.
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39. Çalikuşu C, Y€ucel B, Polat A, Baykal C. Expression of anger and

alexithymia in patients with psychogenic excoriation: a prelimi-
nary report. Int J Psychiatry Med. 2002;32:345−52.

40. Curley EE, Tung ES, Keuthen NJ. Trait anger, anger expression, and

anger control in trichotillomania: evidence for the emotion regula-

tion model. J Obsessive Compuls Relat Disord. 2016;9:77−81.
41. Corcoran KM, Woody SR, Tolin DF. Recognition of facial expres-

sions in obsessive−compulsive disorder. J Anxiety Disord.

2008;22:56−66.

42. Rector NA, Daros AR, Bradbury CL, Richter MA. Disgust recogni-
tion in obsessive-compulsive disorder: diagnostic comparisons

and posttreatment effects. Can J Psychiatry. 2012;57:177−83.

43. Schienle A, Zorjan S, €Ubel S, Wabnegger A. Prediction of auto-

matic and focused skin picking based on trait disgust and emotion
dysregulation. J Obsessive Compuls Relat Disord. 2018;16:1−5.

44. Bienvenu OJ, Samuels JF, Riddle MA, Hoehn-Saric R, Liang KY,

Cullen BA, et al. The relationship of obsessive−compulsive dis-
order to possible spectrum disorders: results from a family

study. Biol Psychiatry. 2000;48(4):287−93. https://doi.org/

10.1016/s0006-3223(00)00831-3.

45. Anderson S, Clarke V. Disgust, shame and the psychosocial
impact of skin picking: evidence from an online support forum.

J Health Psychol. 2019;24:1773−84.

46. Wabnegger A, €Ubel S, Suchar G, Schienle A. Increased emotional

reactivity to affective pictures in patients with skin-picking dis-
order: evidence from functional magnetic resonance imaging.

Behav Brain Res. 2018;336:151−5.

47. Schienle A, €Ubel S, Wabnegger A. Visual symptom provocation in

skin picking disorder: an fMRI study. Brain Imaging Behav.
2018;12:1504−12.

48. Hayes CJ, Stevenson RJ, Coltheart M. Disgust and Huntington's

disease. Neuropsychologia. 2007;45:1135−51.
49. Phillips ML, Young AW, Senior C, et al. A specific neural substrate for

perceiving facial expressions of disgust. Nature. 1997;389:495−8.

50. Fusar-Poli P, Placentino A, Carletti F, et al. Functional atlas of

emotional faces processing: a voxel-based meta-analysis of 105
functional magnetic resonance imaging studies. J Psychiatry

Neurosci. 2009;34:418−32.

51. Lochner C, Simeon D, Niehaus DJ, Stein DJ. Trichotillomania and

skin-picking: a phenomenological comparison. Depress Anxiety.
2002;15:83−6.

52. Odlaug BL, Grant JE. Trichotillomania and pathologic skin pick-

ing: clinical comparison with an examination of comorbidity.
Ann Clin Psychiatry. 2008;20:57−63.

53. Grant JE, Odlaug BL, Chamberlain SR. A cognitive comparison of

pathological skin picking and trichotillomania. J Psychiatr Res.

2011;45:1634−8.
54. Grant JE, Stein DJ, Woods DW, Keuthen NJ. Trichotillomania,

Skin Picking, and Other Body-Focused Repetitive Behaviors. 1st

ed. London: American Psychiatric Pub; 2012.

55. Pedrosa GF, Ridout N, Kessler H, et al. Facial emotion recogni-
tion and alexithymia in adults with somatoform disorders.

Depress Anxiety. 2009;26:E26−33.
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