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Abstract: Trichotillomania (TTM) is characterized by repetitive hair
pulling resulting in hair loss. Data on the pharmacological treatment of
TTM are limited. This study examined the opioid antagonist, naltrexone,
in adults with TTM who had urges to pull their hair. Fifty-one in-
dividuals with TTM were randomized to naltrexone or placebo in an
8-week, double-blind trial. Subjects were assessed with measures of
TTM severity and selected cognitive tasks. Naltrexone failed to dem-
onstrate significantly greater reductions in hair pulling compared to
placebo. Cognitive flexibility, however, significantly improved with
naltrexone (P = 0.026). Subjects taking naltrexone with a family history
of addiction showed a greater numerical reduction in the urges to pull,
although it was not statistically significant. Future studies will have to
examine whether pharmacological modulation of the opiate system may
provide promise in controlling pulling behavior in a subgroup of indi-
viduals with TTM.
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With an estimated prevalence of 1% to 4%,1 trichotilloma-
nia (TTM) is a fairly common condition in which in-

dividuals repeatedly pull their hair (Diagnostic and Statistical
Manual of Mental Disorders, Fifth Edition [DSM-5]). Despite
the promise from current treatments such as habit reversal
therapy and medication,2 treatments are not effective for all
individuals with TTM, and so additional options are needed.

Trichotillomania seems to share phenomenological similari-
ties to substance use disorders (SUDs).3 Family history data sug-
gest that individuals with TTM are significantly more likely than
controls to have first-degree relativeswith SUDs.4 Individualswith
TTM also exhibit difficultieswith impulse inhibition, measured by
the stop signal task (SST), as have individuals with SUDs.5,6

Given the possible clinical links between TTM and SUDs,
medications effective in treating addictive disorders may be at-
tractive candidates for the treatment of TTM. In fact, the opioid
receptor antagonist, naltrexone, has previously been examined
in the treatment of grooming behaviors in animals and in human
TTM. Opioid antagonists reduce self-licking or self-chewing in

63% to 91% of dogs with acral lick dermatitis.7,8 In a small
(n = 17), 6-week, double-blind study, Christenson2 examined the
possible efficacy of naltrexone (50 mg/d) for adults with TTM.
Subjects treated with naltrexone exhibited statistically signifi-
cant improvement compared to placebo on 1 of 3 measures of
hair pulling severity. More recently, an open-label study of
naltrexone (50Y100 mg/d) in 14 children with TTM reported
that 11 (78.6%) exhibited significant improvement.9 The effi-
cacy of opioid antagonists in the treatment of repetitive behav-
iors has been proposed to involve opioidergic modulation of
mesolimbic dopamine circuitry, leading to diminished urges to
engage in the behavior.10

Because of the hypothesized mechanism of action of nal-
trexone and the previous findings of naltrexone’s ability to re-
duce some aspects of hair pulling, the current study sought to
enroll individuals with TTM who reported pulling secondary to
urges. We hypothesized that naltrexone would reduce the se-
verity of hair pulling urges and thereby improve behavior and
patients’ overall functioning.

MATERIALS AND METHODS
Men and women aged 18 to 75 years with a primary Diag-

nostic and Statistical Manual of Mental Disorders, Fourth Edition
(DSM-IV) diagnosis of TTM were recruited through newspaper
advertisements and referrals. Only subjects who reported urges to
pull (at least 50%of the time and a score of Q1 on each of the first 3
items of the Massachusetts General Hospital Hair Pulling Scale
[MGH-HPS]) were included. Exclusion criteria included (1) un-
stable medical illness; (2) current pregnancy or inadequate con-
traception; (3) thoughts of suicide; (4) history of bipolar disorder,
dementia, or psychotic disorder; (5) past 12 months SUD; (6)
previous treatment with naltrexone; (7) initiation of behavior
therapy within the last 6 months; (8) initiation of a psychotropic
medication within the last 3 months; and (9) current use of opiates.

Of 55 individuals screened for the study, 51 individuals
(44% [86.3%] women; mean age, 32.7 [9.8] years) were ran-
domized to naltrexone or placebo. Four individuals did not meet
inclusion/exclusion criteria: 2 had bipolar disorder and 2 did not
meet criteria for TTM. The 51 randomized subjects reported a
mean age of TTM onset of 13.7 (7.2) years [range, 4Y45 years].
Subjects pulled hair for a mean of 84.7 (53.4) minutes each day.
Twenty-seven (52.9%) subjects reported a current comorbid
disorder. Rates of comorbid disorders did not significantly dif-
fer between groups. Three (5.9%) had ongoing psychotherapy,
and 17 (33.3%) were taking a psychotropic medication. Rates of
medication use did not differ between treatment groups.

The University of Minnesota’s institutional review board
approved the study and the informed consent procedures. One
investigator discussed potential risks of the study and alterna-
tive treatments. After complete description of the study, subjects
provided written informed consent. This study was carried out
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in accordance with the Declaration of Helsinki. Data were col-
lected from August 2008 to May 2012.

After screening, eligible subjects were randomized to 8 weeks
of double-blind naltrexone or placebo in block sizes of 8, using
computer-generated randomization with no clinical information in
a 1:1 fashion. All eligible study subjects were started on naltrex-
one 50 mg/d or matching placebo for 2 weeks. At week 2, the
dose was then increased to 100 mg/d and then increased again at
week 4 to 150 mg/d.

Demographics and clinical features of TTM were as-
sessed with a semistructured interview. Psychiatric comor-
bidity was assessed using the Structured Clinical Interview for
DSM-IV.11 Medical history, physical examination, and liver
function tests were obtained. Subjects reported severity of
TTM symptoms using the self-rated MGH-HPS, the primary
outcome measure for the study.12 Although a self-report mea-
sure, the MGH-HPS has generally been accepted as the pri-
mary outcome measure in studies of TTM.2 Secondary measures
included the clinician-administered National Institute of Men-
tal Health Trichotillomania Symptom Severity scale2 and the
Clinical Global Impression (CGI)-Severity and Improvement
scales.13 Anxiety and depressive symptom severity were rated
with the Hamilton Anxiety and Depression Rating Scales
(HAM-A14; HAM-D15). Psychosocial functioning and quality
of life were evaluated using the Sheehan Disability Scale
(SDS16) and the Quality of Life Inventory (QoLI17).

Cognition was assessed using the intradimensional/
extradimensional (IDED) shift task and the SST. The IDED task
assesses aspects of learning and cognitive flexibility, which have
been shown to be dependent on distributed frontostriatal circuitry
including the dorsolateral prefrontal cortices.18 The SST assesses
the ability to suppress impulsive responses that are rendered pre-
potent, an ability dependent on distributed circuitry including the
right inferior frontal gyrus and anterior cingulate cortices.19

Differences in response between placebo and naltrexone
were adjusted for baseline disparities using the baseline score as
a covariate. Primary and secondary measures were examined
using analysis of variance modeling analyses (UNIANOVA,
SPSS for Windows, Version 15.0, SPSS Inc, Chicago, IL). The
baseline value of the measure being analyzed was used as a
covariate.The difference in the overall level of posttreatment
values, the main effect for treatment, was the test of primary in-
terest. All subjects who returned for at least 1 postrando-
mization visit were included in the intent-to-treat population.
Changes in cognitive performance between baseline and end of
treatment were assessed using paired t tests. Effect sizes were
also calculated using Cohen effect size index d. A d of 0.2 is
considered a small effect size, 0.5 is medium, and 0.8 is large.
Partial G2 was also calculated, and greater than 0.2 is a large
effect size, greater than 0.1 is a medium effect size, and greater
than 0.05 is a small effect size. For each of the primary and
secondary outcomes, observed power was also calculated.

RESULTS
There were no statistically significant imbalances regarding

demographics or baseline TTM symptoms between treatment
groups. The rate of study completion did not differ between
groups (P = 0.248), with 20 (80%) of 25 subjects assigned to
naltrexone, and 24 (92.3%) of 26 subjects assigned to placebo
completing the 8-week trial. There were no statistically significant
pretreatment differences between completers and noncompleters
on any measures.

There were no significant differences observed for those
assigned to naltrexone on the primary efficacy variable (MGH-
HPS score) compared to placebo by study end point (Table 1), TA
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and the observed powerwas 0.053. Secondarymeasures also failed
to reflect any significant differences between treatment groups. By
study end point, 9 (36%) of those assigned to naltrexone were
‘‘much’’ or ‘‘verymuch’’ improved compared to 9 (34.6%) of those
on placebo (Yates W2 = 0.04; df = 1; P = 0.920). This placebo re-
sponse rate is somewhat higher than rates seen in other studies
(16%Y17%).4 Furthermore, the observed power for the CGI-
Severity scale was 0.093, 0.051 for the NIMH scale, 0.462 for
the QoLI, 0.104 for the SDS, and 0.083 and 0.255 for the HAM-D
and HAM-A, respectively.

Pretreatment and posttreatment cognitive performances are
found in Table 2. We found no significant between-group differ-
ences in motor inhibitory performance or for end point total errors
adjusted. Because the equal variance assumption was clearly vio-
lated given the range of performance scores on the IDED task, we
performed our analysis with aWelch t test (which does not assume
equal variances between groups) and found that cognitive flexi-
bility significantly improved in the naltrexone group compared to
the placebo group (t = 2.697; P = 0.028). Within-group analysis
also demonstrated that the naltrexone group significantly improved
on cognitive flexibility from baseline to end point (t = 2.329; P =
0.026). Post hoc analyses examining whether particular compo-
nents of the IDED task could be identified as markers in symptom
improvement did not produce any meaningful results.

Previous research on naltrexone in other impulse control
disorders has noted a preferential response for subjects reporting a
family history positive for an alcohol use disorder (AUD) or
SUD.20 A total of 20 (39.2%) of the entire sample reported a first-
degree family member with an AUD or SUD (n = 9 [36%] in the
naltrexone group). We found that reduction in urges to pull from
baseline to end point (using the first 3 items of the MGH-HPS) in

the naltrexone group was numerically greater in those with a
family history of an AUD or SUD, but not statistically significant
(t = 2.007; P = 0.057; effect size = 0.837).

Overall, there were few adverse experiences, and sedation
was the only adverse effect reported statistically more frequently in
those taking naltrexone. Sedation, however, was quite mild, and
there were no significant differences on cognitive tasks for those
who reported sedation. Liver function testingVboth change from
baseline to end point and in the AST/ALT ratioVdemonstrated no
significant changes between or within groups.

DISCUSSION
This randomized, double-blind, clinical trial indicates that

naltrexone is generally not more effective than placebo for TTM
based on our primary and secondary outcome measures. The
study hypothesis was not supported by the data, but post hoc
analyses of the data yielded two potentially important findings.
First, although it did not reduce urges in all TTM subjects, there
is at least a preliminary suggestion that naltrexone may reduce
urges to pull in individuals with TTM who also have a family
history of substance addiction. Although this finding was not
statistically significant, its effect size was large (d = 0.837). This
potential response to naltrexone of reduced urges to pull (sim-
ilar to its effects in reducing urges to drink alcohol or gamble)
may imply that urges for reward reflect a transdiagnostic target
for medication treatment, and that urges in those with a family
history of addictions may share a common neurosubstrate which
is independent of the target of the urges. Although preliminary,
this finding may have potentially valuable clinical ramifications
as naltrexone could be the preferred medication treatment for
patients presenting with TTM who also endorse a family history

TABLE 2. Cognitive Task Performance at Baseline and End Point Between and Within Groups

Between-Group Analysis

Naltrexone Placebo

Variable* Baseline Test† P Effect Size (Cohen d )

Total errors adjusted 21.0 (20.8) [7Y68] 23.5 (20.3) [6Y60] 0.409 0.685 0.126
Stop signal reaction time, ms 179.8 (59.6) [112.4Y303.1] 169.3 (30.9) [122.6Y232.0] j0.736 0.466 j0.230

End Point

Total errors adjusted 8.4 (1.4) [7Y12] 17.5 (18.5) [4Y58] 1.894‡ 0.066‡ 0.631
Stop signal reaction time, ms 169.7 (47.6) [90.7Y241.8] 161.1 (28.6) [119.1Y243.2] j0.700 0.488 j0.233

Within-Group Analysis

Naltrexone

Variable* Baseline End Point Test† P

Total errors adjusted 21.0 (20.8) [7Y68] 8.4 (1.4) [7Y12] j2.329 0.026 j0.811
Stop signal reaction time, ms 179.8 (59.6) [112.4Y303.1] 169.7 (47.6) [90.7Y241.8] j0.536 0.596 j0.187

Placebo

Baseline End Point Test† P

Total errors adjusted 23.5 (20.3) [6Y60] 17.5 (18.5) [4Y58] j1.047 0.301 j0.312
Stop signal reaction time, ms 169.3 (30.9) [122.6Y232.0] 161.1 (28.6) [119.1Y243.2] j1.075 0.289 j0.324

*All variables are mean (SD) [range] unless otherwise indicated.
†t test assuming equal variance unless otherwise indicated.
‡t test run assuming unequal variance is t = 2.351, P = 0.028.
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of substance addiction. Additional trials examining this partic-
ular question are warranted.

The second important finding from this study was that
neurocognitive testing indicated significant improvements in
cognitive flexibility after treatment with naltrexone. Cognitive
flexibility may represent a promising target for treatment in some
individuals with TTM. Individuals with problems in cognitive
flexibility may have difficulties disengaging attention from a task
or resolving interference from previous stimuli or tasks. Cognitive
inflexibility might therefore prevent individuals from shifting
from one thought to another and thus lock them in to a specific
behavior. This seems to reflect what is described clinically in
TTMVfor example, people start pulling hair and even as they
notice bald spots, they cannot stop the behavior as they become
fixated in ridding themselves of certain types of hairs (coarse,
kinky, etc). Complicating our understanding of naltrexone’s ef-
fects on cognitive flexibility, however, is recent research indicat-
ing that the K-opioid system within the anterior cingulate cortex,
ventromedial, and dorsolateral prefrontal cortices may play a
pivotal role in the personality trait of harm avoidance.21 Future
studies will have to examine what may be a complicated interplay
between personality traits, cognitive dysfunction, and hair pulling
behavior. In light of this potentially complicated neurobiological
picture of a presumed simple behavior, it is not surprising that
previous studies have elicited conflicting neuropsychological
profiles for individuals with TTM with one study demonstrating
impaired cognitive flexibility,22 whereas another found intact set
shifting.5 Nonetheless, our result of improved cognitive flexibility
in the naltrexone-treatment group only, and not the placebo group,
indicates that naltrexone may have cognitive benefits for some
TTM subjects even if not directly related to the hair pulling be-
havior. In previous research, naltrexone has demonstrated im-
provement in attentional set-shifting cognition in animal models,
further demonstrating the potential benefit of this class of medi-
cation for deficits in cognitive flexibility.23Whether a subgroup of
subjects with TTMwho have cognitive flexibility problemswould
benefit preferentially from naltrexone awaits further research in
larger samples.

Several noteworthy limitations exist in this clinical trial.
First, the sample size was likely too small to detect notable dif-
ferences in treatment effect. In fact, post hoc power analyses
demonstrate that based on the standard deviations and the r2 from
the data (with a specified modest effect of a 1-U difference be-
tween groups), a sample of approximately 179 subjects in each
group would be needed. A larger study, powered to perform
subgroup analyses, may ultimately allow for greater clarification
of whether certain subgroups of TTM subjects would benefit from
naltrexone. Second, subjects did not provide genetic samples in
this study. Genetic research in alcoholism has demonstrated that
individuals with 1 or 2 copies of the Asp40 allele (SNP in the gene
encoding the K-opioid receptor OPRM1) treated with naltrexone
had lower rates of relapse than those homozygous for the Asn40
allele.24 Whether genetic markers in TTM could reflect a prefer-
ential response to naltrexone awaits future studies. Third, we did
not interview first-degree family members of subjects directly,
relying only on subject report. Previous studies have indicated
biases involved with indirect interviews about family history.25

Future research should aim to directly interview first-degree rel-
atives of subjects to substantiate psychiatric histories within the
family. Fourth, a potential limitation of the study is that the sample
included only those participants who reported the presence of hair
pulling urges and therefore may not be representative of a larger
population of individuals with TTM who pull out their hair au-
tomatically. Finally, given that sedation wasmore common among
those assigned to naltrexone, it is possible that this affected the

study blind. Because nausea was the primary adverse effect sub-
jects were warned about and because the sedation was generally
mild, however, we expect that sedation was unlikely to affect
subject or rater awareness of assignment.

This study indicates that although naltrexone is not benefi-
cial for individuals with TTM as a whole, it may be a potentially
promising treatment to reduce urges to pull in those with pro-
nounced cognitive inflexibility or those with a family history
positive for substance addiction. Given the limited treatment op-
tions available for TTM and relatively high population prevalence
of the disorder, this study provides additional information for
subjects and family members coping with this condition. It also
serves to encourage future pharmacological research in an effort
to find a first-line treatment for TTM.
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