
ORIGINAL ARTICLE

Skin picking treatment with the Rothbaum cognitive
behavioral therapy protocol: a randomized clinical trial
Alice C.M. Xavier,10000-0000-0000-0000 Camila M.B. de Souza,1 Luı́s H.F. Flores,1 Mariane B. Bermudez,10000-0000-0000-0000

Renata M.F. Silva,1 Ariadne C. de Oliveira,1 Carolina B. Dreher1,2
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Introduction: Although behavioral therapies can effectively treat skin picking disorder (SPD), there is
no standardized treatment for improving SPD and its comorbidities and there is no group intervention
option. This trial aimed to adapt the Rothbaum trichotillomania protocol to SPD (Study 1) and test its
efficacy for treating SPD and comorbidities in individual and group formats (Study 2).
Methods: The adapted protocol was applied to 16 SPD patients, who were allocated to group or
individual treatment (Study 1). Afterwards, 54 patients were randomly allocated to treatment in an
individual (n=27) or group format (n=27) (Study 2). In both studies, assessments of SPD severity,
anxiety, depression, clinical status and skin lesion severity were performed at baseline and the
endpoint.
Results: The adapted protocol was feasible in both treatment modalities (Study 1) and led to high SPD
remission rates (individual 63%; group 52%), with no significant difference between intervention types
(p = 0.4) (Study 2). SPD, anxiety, and depression symptoms and objective patient lesion measures
improved after treatment. There was large effect size for SPD symptom improvement in both treatment
types (Cohen’s d: group = 0.88; individual = 1.15) (Study 2).
Conclusion: The adapted Rothbaum protocol was effective for SPD remission, comorbidities, and
skin lesions, both in individual and group formats.
Clinical trial registration: NCT03182478
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Introduction

Skin picking disorder (SPD), also known as excoriation
disorder, affects 1.4 to 5.4% of the general population and
7 to 30% of psychiatric patients.1,2 Its course tends to be
chronic, causing negative socioeconomic impact.3 Among
individuals with SPD, 23% have comorbid anxiety dis-
order and 48% have comorbid depression, sometimes
with suicidal ideation.1,4

Despite the importance of this pathology, less than a
half of patients with SPD seek treatment, only 53%
receive a correct diagnosis, and 57% do not improve after
treatment. Moreover, the majority of patients (85%)
believe that professionals are not trained to treat SPD.1

Regarding treatment options, neither antidepressants nor
lamotrigine are more effective than placebo, and only
behavioral techniques were superior to placebo in clinical
trials.5-7 Four studies have evaluated behavioral techni-
ques in SPD treatment, applying 3 to 4 sessions of
therapy based on Azrin and Nunn’s habit reversal
method, including: self-monitoring, competing response

practice, and searching for better social support through
family and friends about how to cope with the problem.8

There was improvement in all of these studies after
the intervention,6,8 and one study added a session on
cognitive techniques.9 However, they involved different
protocols and had small samples, which makes it difficult
to generalize the results.6 In addition, their protocols did
not address anxious and depressive symptoms asso-
ciated with SPD.6,10 One study (n=12) evaluated a
cognitive psychophysiological model for body-focused
repetitive behaviors (including SPD) that treated the habit-
triggering emotional construct rather than the habit itself,
finding improvement in depressive and anxious symp-
toms after the intervention.11

One important limitation of behavioral techniques is
the low availability of trained therapists.12 Recent studies
have found that unified cognitive behavioral therapy
(CBT) protocols can effectively treat different pathologies
in the same spectrum, facilitating therapist training and
improving treatment dissemination.12-14 Moreover, group
CBT interventions have also been found effective and can
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treat more patients at the same time.15 Thus, besides
treating more patients, effective group CBT interventions
could also train therapists in loco, improving cost effec-
tiveness. To our knowledge, no SPD interventions have
been tested in a group format.6,10

The Rothbaum CBT protocol effectively treats tricho-
tillomania with habit reversal techniques and also man-
ages anxiety and depressive symptoms.16,17 Recent
studies have found that the rate of co-occurrence of
SPD and trichotillomania is higher than expected, and it
has been hypothesized that these disorders are part of a
single spectrum of pathology.1,18,19

The aim of the present study was to adapt the
Rothbaum CBT protocol to SPD treatment (Study 1) and
test its efficacy in individual and group formats (Study 2).
This study’s hypothesis was that the Rothbaum protocol
would effectively treat SPD, improving skin-picking symp-
toms, as well as comorbid anxious and depressive symp-
toms, in both individual and group formats.

Study 1

Methods

Study design and participants

This study was conducted as an open pilot trial with
16 patients allocated to treatment with the adapted
Rothbaum protocol in individual or group format, accord-
ing to the patient’s availability. The sample consisted of
individuals who sought treatment at a public hospital’s
Psychiatry Service between July 2014 and July 2015 after
a public advertising campaign. Inclusion criteria were a

diagnosis of SPD according to the DSM-52 and motivation
to engage in CBT. Exclusion criteria were a psychotic
disorder, intellectual disability or suicide risk according to
the Mini International Neuropsychiatric Interview.20 The
sample’s demographic characteristics are presented in
Table 1.

Procedure and measures

Under the supervision of a senior researcher, a diagnostic
interview was conducted by a psychiatry resident that
consisted of the MINI20 (Brazilian Portuguese version)21

and a checklist of SPD symptoms according to DSM-5.2

Patients who met the inclusion criteria completed a
baseline evaluation conducted by two trained evaluators
that consisted of the Beck Depression Inventory (BDI),22

the Hamilton Anxiety Scale (HAM-A),23 the Clinical Global
Impression (CGI) scale,24 the Skin Picking Impact Scale
(SPIS),25 and the University of Rhode Island Change
Assessment (URICA) instrument.26

The BDI is a self-report questionnaire that evaluates
depressive symptoms; in the validated Brazilian Portu-
guese version, scores range from 0 to 63, with higher
scores indicating more severe symptoms.22,27 The HAM-
A is a questionnaire for evaluating anxiety symptoms; in
the validated Brazilian Portuguese version, scores range
from 0 to 56, with higher scores indicating more severe
symptoms.23,28 The CGI scale is a questionnaire for
assessing the impact that a disease/disorder has on a
patient’s life; in the Brazilian Portuguese version, scores
range from 1 (asymptomatic) to 7 (very severe impact).24,29

The SPIS is a self-applied questionnaire30 for assessing
the severity and life impact of skin picking; the validated

Table 1 Baseline sociodemographic and clinical characteristics of Study 1’s sample, including a comparison of patients who
concluded or dropped out of treatment

Total sample
(n=12)

Patients that concluded
the treatment (n=10)

Patients that
dropped out (n=2)

Test coefficient;
p-value

Age (years), mean (SD) 43.6 (17.72) 48.25 (16.61) 24 (1.41) 1.87; 0.09*

Female gender 11 (91.7) 9 (90) 2 (100) 1.00w

Comorbidities
Major depressive disorder 2 (16.7) 1 (10) 1 (50) 0.31w

Dysthymia 1 (8.3) 1 (10) 0 (0) 1.00w

Bipolar affective disorder 1 (8.3) 1 (10) 0 (0) 1.00w

Generalized anxiety disorder 3 (25) 1 (10) 2 (100) 0.04w=

Psychotropic treatment
SSRIs 5 (41.7) 4 (40) 1 (50) 1.00w

Tricyclics 1 (8.3) 1 (10) 0 1.00w

Lamotrigine 1 (8.3) 1 (10) 0 1.00w

Clinical scales, mean (SD)
URICA 9.57 (1.71) 10.4 (1.14) 7.5 (0.7) 3.24; 0.02*=

SPIS 20.86 (13.39) 18.56 (10.79) 28 (5.65) -1.16; 0.27*
CGI 4.57 (1.27) 4.5 (1.22) 5 (1.41) -0.48; 0.64*
BDI 21.14 (9.72) 20.17 (11) 20.5 (2.12) -0.04; 0.96*
HAM-A 26.14 (9.1) 23.71 (11.91) 24 (1.41) -0.03; 0.97*

Data presented as n (%), unless otherwise specified.
BDI = Beck Depression Inventory; CGI = Clinical Global Impression; HAM-A = Hamilton Anxiety Scale; SPIS = Skin Picking Impact Scale;
SSRI = Selective Serotonin Reuptake Inhibitor; URICA = University of Rhode Island Change Assessment.
*Student’s t-test; w Fisher’s exact test.
=Statistically significant.
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Brazilian Portuguese version consists of 10 items on skin-
picking habits and their influence on the patient’s daily life
during the last week. Each item is rated from 0 to 5 on a
Likert scale, and total scores range between 0 and 50, with
higher scores indicating more severe impact.25 The URICA
is a self-applied scale that assesses the respondent’s
current motivation to change a specific condition. In the
validated Brazilian Portuguese version, its 32 randomly
ordered questions cover pre-contemplative, contempla-
tive, action or maintenance stages, with higher scores
indicating more advanced motivational status.26,31 The
9-week Rothbaum CBT protocol17 was adapted into an
8-week format for SPD patients. Sessions 3 and 4 were
condensed into a single session due to the content’s
similarity and to enhance treatment compliance through
a shorter protocol. The adapted Rothbaum protocol main-
tained the same techniques while changing the target habit
from trichotillomania to skin picking. The adapted protocol
was applied in weekly sessions of 45 and 90 minutes in
individual and group formats, respectively. After the
intervention, the baseline questionnaires were reapplied.
Under the supervision of a senior CBT therapist, both
treatment modalities were conducted by four professionals
with theoretical and practical training in CBT (Table 2).

The study’s primary endpoint was the adaptability of
the Rothbaum protocol, assessed through dropout rates.
Secondary outcomes included improvement in CGI,
SPIS, BDI and HAM-A results.

Statistical analysis

Statistical analyses were performed in SPSS version
20.0. Subjects who attended less than 50% of the treat-
ment sessions were included in the statistical analysis
through the last observation carried forward model.
Variable distribution was analyzed with the Shapiro-Wilk
test and a parametric or non-parametric test, according to
distribution. The chi-square test was used to compare
categorical variables. The significance level was set at
p o 0.05.

Ethics statement

All participants gave written informed consent to partici-
pate in the research. This study was conducted in
accordance with Brazilian National Health Council guide-
lines and norms regulating research involving human
beings and followed the ethical principles of the Declara-
tion of Helsinki. It was approved by the local ethics and
research commission (protocol 1,197,672).

Results

The study flow chart is depicted in Figure 1. There was no
significant difference in dropout rates between individual
and group treatment (0 vs. 28.5%, p = 0.47); both rates
are in accordance with the literature.33 Patients who
completed the treatment were more motivated according
to URICA scores and had less incidence of generalized
anxiety disorder (Table 1). The protocol was feasible in
both the group and individual modalities, leading to

clinical improvement, although no significant change
was found in the assessment scales.

Study 2

Methods

Study design and participants

This evaluator-blinded clinical trial included 54 patients,
who were randomly allocated to treatment with the
adapted Rothbaum CBT protocol in an individual (n=27)
or group (n=27) format. The sample consisted of indi-
viduals who sought treatment at the Psychiatry Service of
the Universidade Federal de Ciências da Saúde de Porto
Alegre between July 2016 and January 2018 after a public
advertising campaign. The inclusion and exclusion criteria
were the same as in Study 1. Individuals who were not
included in this study were referred to the appropriate
community resources. The sample’s demographic char-
acteristics of are presented in Table 3.

Procedure and measures

The baseline evaluation was performed by two blinded
evaluators (with high reliability: kappa = 0.9), following the
same procedures and applying the same instruments
as in Study 1 (URICA, SPIS, BDI, CGI and HAM-A). For
Study 2, we also included a photographic instrument
developed by two dermatologists to directly evaluate SPD
lesions.30 All photos were analyzed by two blinded
dermatologists with the photographic instrument, which
has high internal consistency and moderate reliability.
This measure is important since it specifically assesses
lesion severity apart from the influence of patient habit
awareness or associated depressive/anxious symptoms.30

The patients were randomized in blocks of 6 to receive
individual or group treatment. The 8-week Rothbaum CBT
protocol adapted for SPD, as described in Study 1, was
applied in weekly sessions of 45 minutes for individual
treatment and 90 minutes for group treatment, with the
same therapists applying both formats.

The study’s primary endpoint was post-intervention
symptom remission, characterized by CGI scores p 2.29

The secondary outcome was change in CGI, SPIS, BDI,
HAM-A and photographic instrument results.

Statistical analysis

Statistical analyses were performed in SPSS version 23.0.
The sample size was based on a previous study by Schuck
et al., which found CBT to be efficacious for SPD in a
sample of 34 patients.9 Participants who attended less than
50% of the treatment sessions were included in the
statistical analysis through the last observation carried
forward method. The data were analyzed for normality
using the Kolmogorov-Smirnov test, and categorical vari-
ables were compared with the Pearson chi-square test, the
Yates chi-square test, or Fisher’s exact test. Generalized
estimating equations with Bonferroni correction were used
to assess improvement in clinical scales after treatment and
to compare improvement between treatment modalities.
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The intervention effect size was calculated with Cohen’s d,
using natural logarithm transformation for pre- and post-
treatment CGI values.

Ethics statement

The ethical considerations were the same as in Study 1
(approval protocol 1,197,672). This trial was registered in
the Clinical Trials database (NCT03182478).

Results

Figure 2 depicts the CONSORT study flow diagram.34

After treatment, 8 patients in individual treatment (29.6%)
and 9 in group treatment (33.3%) dropped out before
completing at least 50% of the sessions. There was no
significant difference in dropout rate between treatment
modalities (p = 0.99). There were no differences in patient
clinical and sociodemographic characteristics between
treatment modalities, except that patients in individual
treatment had a higher rate of comorbid social anxiety
(Table 3).

After treatment with the adapted Rothbaum CBT
protocol, both intervention modalities showed high remis-
sion rates (individual 63%; group 52%), with no signifi-
cant difference between intervention types (p = 0.4).

The treatment effect size, according to change in global
clinical status, was large in both intervention types
(Cohen’s d: Group format = 0.88; individual format =
1.15). Global status, skin picking symptoms, comorbid
depressive symptoms and skin lesion severity signifi-
cantly improved after treatment, with no significant
differences between intervention types. Anxiety symp-
toms also improved significantly after treatment in both
modalities, although there was more improvement among
patients in individual treatment (p = 0.01) (Table 4).

Comparing patients who dropped out before complet-
ing at least 50% of the treatment with those who
completed treatment, dropouts had a higher prevalence
of agoraphobia (37.5% vs. 8.1%, p = 0.009) and were less
motivated for treatment according to URICA scores
(median 9.8 [6.86-13.71] vs. median 11 [6.4-14] p = 0.02).

Discussion

This study found that adapting the Rothbaum CBT
protocol to SPD was feasible and efficacious. We were
able to adapt the protocol while maintaining the same
structure and techniques – only the target habit changed,
which facilitated therapist training. Some new techniques
were included specifically for skin picking, such as scab
collection and wearing rings, which were well accepted

Figure 1 Flow diagram of Study 1. CBT = cognitive behavioral therapy.
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and easily implemented by patients. Dropout rates during
treatment were not higher than expected, reflecting the
acceptability of the intervention.33

CBT-based interventions are not always equally effec-
tive in group and individual formats.35 Although the group
modality has better cost-effectiveness, since it can treat
more patients with fewer therapists, patients can some-
times feel inhibited in a group setting, they may not have
the patience to wait for a group to be formed, or they may
not comply over a several week program due to reduced
scheduling flexibility.35 This study found no difference
between dropout rates in the two treatment formats,
suggesting that the group model can be as efficacious as

the individual one. Although the group modality included
no patients with social anxiety (and, thus, had no related
dropouts), it is possible that some patients refused to
participate due to social anxiety. However, since the
baseline comorbidity evaluation was performed after
inclusion in the study, we cannot confirm this. An
important challenge in SPD treatment is the lack of
trained therapists and the great demand.12 The group
format is a viable way to fill this demand and, to our
knowledge, this is the first study to evaluate such a
format for SPD treatment.

Consistent with previous studies, we found a higher
incidence of generalized anxiety disorder and depressive

Table 3 Sociodemographic and clinical characteristics of the Study 2 sample at baseline, including comparison between
patients randomized to group and individual treatment

Total sample
(n=54)

Individual modality
(n=27)

Group modality
(n=27)

Test coefficient;
p-value

Age (years), mean (SD) 36.26 (13.55) 32.67 (14.12) 40.32 (12.07) -2.00; 0.51*
Female 48 (88.9) 24 (88.9) 24 (88.9) 1.00w

Caucasian 48 (88.9) 23 (85.2) 25 (92.6) 6.03; 0.10=

Status 6.71; 0.15=

Married 14 (31.5) 5 (18.5) 12 (44.4)
Single 30 (55.6) 19 (70.4) 11 (40.7)

Religion 4.98; 0.41=

Catholic 21 (38.9) 9 (33.3) 12 (44.4)
Agnostic 13 (24.1) 9 (33.3) 4 (14.8)

Occupation 0.11y

Working 22 (40.7) 8 (29.6) 14 (51.9)
Student 14 (31.5) 11 (40.7) 6 (22.2)

Education (years), mean (SD) 14.23 (3.48) 14.0 (3.31) 14.5 (3.73) 0.62*
Income (US$), median (minimum-maximum) 600 (0-8,500) 598.8 (0-8,383.23) 898.2 (0-2,994.01) 0.15||

Trigger situation 21 (38.9) 10 (37) 11 (40.7) 0.00; 1.00w

Age of SPD onset, median (minimum-maximum) 15 (4-64) 18.5 (8-64) 14 (4-51) 0.07||

Previous treatment 4.39; 0.49=

None 37 (68.5) 14 (63) 20 (74.1)
Medication 11 (20.4) 7 (25.9) 4 (14.8)

Family history of SPD 16 (29.6) 6 (22.2) 10 (37) 0.79; 0.37w

Family history of psychiatric disease 21 (39.6) 7 (25.9) 14 (55.6) 6.56; 0.16w

Clinical scales
Current depressive episode 16 (29.6) 9 (33.3) 7 (25.9) 0.15; 0.69w

Past depressive episode 13 (24.1) 4 (14.8) 9 (33.3) 1.43; 0.23w

Dysthymia 3 (5.6) 1 (3.7) 2 (7.4) 1.00y

Bipolar disorder 4 (7.4) 2 (7.4) 2 (7.4) 1.00y

Panic disorder 17 (31.5) 8(29.6) 9 (33.3) 0.00; 1.00w

Agoraphobia 9 (16.7) 4 (14.8) 5 (18.5) 1.00y

Social anxiety 5 (9.3) 5 (18.5) 0 (0) 0.02yz

Obsessive Compulsive Disorder 2 (3.7) 2 (7.4) 0 (0) 0.23y

Post-traumatic stress disorder 3 (5.6) 1 (3.7) 2 (7.4) 1.00y

Nervous bulimia 2 (3.7) 2 (7.4) 0 (0) 0.23y

Generalized anxiety disorder 21 (39.6) 9 (33.3) 14 (44.4) 0.20; 0.65w

URICA, median (minimum-maximum) 10.8 (6.4-14) 11.6 (6.4-12.8) 9.7 (6.8-14) 0.07||

SPIS, median (minimum-maximum) 28.5 (3-48) 33.0 (7-44) 23.0 (3-48) 0.14||

CGI, median (minimum-maximum) 5 (2-7) 5 (3-7) 5 (2-7) 0.27||

BDI, mean (SD) 17.3 (11.28) 19.08 (13.12) 15.59 (9.1) 0.98; 0.33*
HAM-A, mean (SD) 29.1 (14.09) 24.38 (15.13) 30.63 (13.13) -0.8; 0.43*

Data presented as n (%), unless otherwise specified.
BDI = Beck Depression Inventory; CGI = Clinical Global Impression; HAM-A = Hamilton Anxiety Scale; SPIS = Skin Picking Impact Scale;
URICA = University of Rhode Island Change Assessment scale.
*Student’s t-test; w Yates Chi-square (continuity correction); = Pearson chi-square; y Fisher exact test; || Mann-Whitney test.
zStatistically significant.
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episodes, either past or current, than expected rates for
the general population.1 Although some patients did not
fulfill the criteria for anxiety or depressive disorders, many
scored high on the BDI and HAM-A scales. These findings
show the importance of treating SPD with interventions that
include anxiety and depression components, such as the
Rothbaum CBT protocol.

Grant et al. found that SPD is frequently associated with
anxiety (8-23% of the cases), depression (12.5-48%),
substance use (in 14-36% of patients) and major functional
impairment.4,36 Despite these important findings, there is
no current treatment for SPD that includes management of
these symptoms. One study with 6 participants evaluated
the use of acceptance-enhanced behavior therapy for
trichotillomania and chronic SPD, but reported no benefits
in managing depression.37 Another study applied a brief
CBT protocol consisting of 4 sessions of psychoeducation,
cognition assessment, habit reversal techniques and

relapse prevention, but reported no benefits for anxiety
or depression (i.e. treatment was no more effective than
the waiting list condition).9 In this study, both treatment
modalities of the adapted Rothbaum CBT protocol resulted
in improvement in all assessed symptoms, not only for skin
picking but for depression and anxiety as well, which was
probably due to the protocol’s cognitive and anxiety coping
techniques. Although the group and individual interventions
resulted in significant reductions in anxiety, the individual
format showed greater improvement, although probably at
the cost of improving social anxiety. The effect size for the
adapted Rothbaum protocol was considered large in both
modalities, larger than CBT interventions for other anxiety
disorders.33 Based on these results, as well as the fact that
this protocol is short and easy to apply, it can be
considered to have good cost-effectiveness.

The photographic instrument results also improved
after treatment with the adapted Rothbaum protocol.

Figure 2 Flow diagram for Study 2. CBT= cognitive behavioral therapy; SPD = skin picking disorder.
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These results reflect the severity of SPD skin lesions
and are a reliable way of determining skin picking habit
reduction. Since previous studies have found that change
in photographic instrument results is not correlated with
change in depression or anxiety symptoms,30 it can be
hypothesized that the treatment applied in this study
directly reduced the skin picking habit, independently of
other variables.

It is well known that compliance with CBT is directly
associated with better outcomes. In this study we found
that the URICA scale was an appropriate way to assess
the patients’ readiness to change, thus reflecting motiva-
tion for therapy. When a treatment is offered, it is impor-
tant to consider its cost-effectiveness for patients. Our
study shows preliminary data regarding motivation and
dropout rates in SPD treatment. If this data is confirmed in
other clinical trials, we could hypothesize that patients
unmotivated for CBT according to the URICA instrument
should not be included in this treatment modality, since
the chance of dropout or non-response is high. This is of
special concern in group interventions, which can be more
cost-effective in public health settings, but cannot replace
patients who drop out during therapy.

Our results should be interpreted in light of some
limitations. After randomization, the intervention group
included no patients with social anxiety, a pathology that
is a barrier to group treatment,35 so it is prudent not to
generalize our group intervention findings to patients with
comorbid social anxiety. Since our study had no follow-up
evaluation, generalizations about the long-term efficacy of
our results cannot be made. Although the risk of relapse is
an important issue in CBT, only one CBT study on SPD
has included follow-up (which was only 3 months).9

Another study limitation was the lack of a placebo or

waitlist control condition. Since the protocol was found
efficacious, future studies with control conditions are
expected. The main strength of this trial was its two-study
format, including adequate design and conservative
statistical analysis. This is the first study to have used
an SPD treatment that manages important comorbid
symptoms in both individual and group formats.

In conclusion, despite being a prevalent disorder,
there is currently no treatment for SPD that addresses
the management of comorbid symptoms, and no group
treatment options exist to overcome low therapist avail-
ability. This study found that the Rothbaum CBT protocol
for trichotillomania can be adapted to SPD and it effec-
tively led to symptom remission, including improvement in
clinical status and in skin picking, anxiety, and depression
symptoms, as well as skin lesion severity, both in indi-
vidual and group formats. These findings are innovative
and can fill the current gap in SPD treatment. Follow-up
studies evaluating the risk of relapse are expected.
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