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Abstract
The Milwaukee Inventory for Subtypes of Trichotillomania-Adult Version (MIST-A; Flessner et al., 2008)
measures the degree to which hair pulling in Trichotillomania (TTM) can be described as “automatic”
(i.e., done without awareness and unrelated to affective states) and/or “focused” (i.e., done with
awareness and to regulate affective states). Despite preliminary evidence in support of the
psychometric properties of the MIST-A, emerging research suggests the original factor structure may
not optimally capture TTM phenomenology. Using data from a treatment-seeking TTM sample, the
current study examined the factor structure of the MIST-A via exploratory factor analysis. The resulting
two factor solution suggested the MIST-A consists of a 5-item “awareness of pulling” factor that
measures the degree to which pulling is done with awareness and an 8-item “internal-regulated
pulling” factor that measures the degree to which pulling is done to regulate internal stimuli (e.g.,
emotions, cognitions, and urges). Correlational analyses provided preliminary evidence for the validity
of these derived factors. Findings from this study challenge the notions of “automatic” and “focused”
pulling styles and suggest that researchers should continue to explore TTM subtypes.

1. Introduction
The development and refinement of psychometrically validated rating scales are vital practices in the
pursuit of evidence-based assessment. The Milwaukee Inventory for Subtypes of TrichotillomaniaAdult Version (MIST-A) is the only psychometrically validated instrument that assesses pulling styles in
adults with Trichotillomania (TTM; also referred to as Hair Pulling Disorder; Flessner et al., 2008), a
disorder characterized by repetitive hair pulling that causes hair loss or thinning and persists despite
repeated attempts to stop (American Psychiatric Association [APA], 2013). Based on common
conceptualizations of TTM pulling styles, the MIST-A assesses two styles: “focused” (i.e., pulling that is
done with awareness and to regulate cognitive/affective states) and “automatic” (i.e., pulling that is
performed outside of awareness and that is unrelated to cognitive/affective states; Begotka, Woods, &
Wetterneck, 2004; Duke, Keeley, Geffken et al., 2010; Flessner et al., 2008; Woods et al., 2006).
However, recent advances in the understanding of hair pulling variability indicate that the MIST-A
factor structure, as well as the focused/automatic conceptualization on which the MIST-A is based,
may not accurately describe hair pulling in TTM (e.g., Diefenbach, Mouton-Odum, & Stanley, 2002;
Duke, Keeley, & Ricketts, 2010; Duke, Keeley, Geffken et al., 2010; Shusterman, Feld, Baer, & Keuthen,
2009). As accurate identification and assessment of TTM pulling styles may lead to important
conceptual and treatment advances (Flessner et al., 2008; Franklin, Zagrabbe, & Benavides, 2012;
Harrison & Franklin, 2012), the factor structure of the MIST-A merits further consideration.

Flessner et al. (2008) first examined the factor structure of an initial 24-item MIST-A using data
collected from an internet survey completed by 1697 adults with self-reported TTM. Exploratory factor
analysis of a subsample (N = 848) supported a 15-item measure with a two-factor solution. Factor 1,
the “focused” pulling subscale, consisted of 10 items and accounted for 17.1% of the observed
variance. Factor 2, the “automatic” pulling subscale, consisted of 5 items and accounted for 13% of the
variance. Using the remaining survey respondents (N = 849), confirmatory factor analysis, internal
consistency analysis, and convergent validity analyses further corroborated this two-factor solution.
Despite the preliminary evidence in favor of the MIST-A factor structure, the study had several
limitations as noted by Flessner et al. (2008). First, data were collected via an internet-based survey,
calling into question the generalizability of the results to persons with confirmed TTM diagnoses.
Moreover, the percentage of variance accounted for by the “focused” and “automatic” factors in the
Flessner study (30.1%) was relatively low (Henson & Roberts, 2006), implying that additional factors
may exist. In addition to these limitations, a recent attempt to replicate the factor structure of the
MIST-A concluded that the MIST-A consisted of an “Intention” factor and an “Emotion” factor rather
than an “automatic” factor and a “focused” factor (Keuthen et al., 2015). Such results suggest the
MIST-A structure should be reexamined.
Advances in the conceptualization of TTM also call into question the utility of the MIST-A factor
structure. Despite the putative dichotomy between “focused” and “automatic” pulling, most
individuals with TTM report engaging in both styles (du Toit, van Kradenburg, Niehaus, & Stein, 2001;
Lochner, Seedat, & Stein, 2010) and have difficulty ascertaining whether pulling in a given episode
should be labeled as “focused” or “automatic” (Woods & Twohig, 2008). Such findings suggest that the
“focused” and “automatic” styles may be neither discrete nor exhaustive. One reason that the
“focused”/“automatic” dichotomy may not hold is the fact that the “automatic” and “focused”
constructs conflate awareness of pulling with its capacity to regulate internal experiences. Indeed,
research suggests that pulling done both with and without awareness varies in its ability to regulate
internal states (Diefenbach et al., 2002; Duke, Keeley, Geffken et al., 2010; Duke, Keeley, Ricketts et al.,
2010; Keuthen, Bohne, Himle, & Woods, 2005; Panza, Pittenger, & Bloch, 2013; Shusterman et al.,
2009), suggesting that awareness and regulation capacity may actually be independent dimensional
characteristics of hair pulling. As such, TTM pulling may be (a) done with awareness and to regulate
internal states (consistent with the “focused” style), (b) done without awareness and unrelated to
regulation of internal states (consistent with the “automatic” style), (c) done with awareness and
unrelated to regulation of internal states, and (d) done without awareness and to regulate internal
states. Unfortunately, however, the MIST-A's factor structure may not capture this possibility.

In light of these observations and the importance of the accurate identification of TTM pulling styles
for treatment development, we examined the factor structure of the MIST-A in a treatment-seeking
TTM sample. We conducted an exploratory factor analysis on the MIST-A and examined the
relationship between the derived MIST-A factors and validity indices (e.g., participant characteristics,
anxiety, depression, and disorder severity).

2. Method
2.1. Sample
Participants were recruited as part of a randomized, controlled trial of psychotherapy for TTM.
Recruitment was accomplished via standard clinic referrals, advertisements in local physicians’ offices,
bus and radio advertisements, targeted mailing using Trichotillomania Learning Center (TLC) mailing
lists, and advertisements on the TLC website (www.trich.org). Interested persons contacted a TTM
specialty clinic and were phone screened before undergoing a more extensive in-person assessment.
Inclusion criteria included: (a) ages 18–65, (b) fluent in English, (c) ≥ 85 on the Wechsler Test of Adult
Reading (WTAR-IQ; The Psychological Corporation, 2001), (d) current DSM-IV TTM diagnosis, (e) ≥ 12
on the Massachusetts General Hospital Hairpulling Scale (MGH-HS; Keuthen et al., 1995), and (f) ability
to maintain outpatient status. Exclusion criteria included: (a) current DSM-IV diagnosis of bipolar
disorder, a psychotic disorder, pervasive developmental disorder, mental retardation, or substance
dependence (except for nicotine dependence), or (b) current suicide risk.
One-hundred seventeen individuals were screened for the clinical trial; 91 completed the baseline visit
and participated in the current study. Eighty percent of the participants had at least one comorbid
diagnosis. See Table 1for additional participant demographic information.
Table 1. Participant demographics.
Variables

n (%)

Gender
Female
Male

84 (92.3%)
7 (7.7%)

Race
White

76 (83.5%)

Black

11 (12.1%)

Asian

1 (1.1%)

Variables
Other

n (%)
3 (3.3%)

Ethnicity
Non-Hispanic or Latino
Hispanic or Latino

90 (98.9%)
1 (1.1%)

Lifetime Comorbidity
Obsessive-Compulsive Disorder 7 (7.7%)
Anxiety Disorder

49 (53.8%)

Depressive Disorder

28 (30.8%)

Bipolar Disorder

1 (1.1%)

Eating Disorder

5 (5.5%)

Substance Disorder

22 (24.2%)

Trauma/Adjustment Disorder

16 (17.6%)
M (SD)

Age

35.04 (12.68)

MGH-HS

16.99 (4.65)

NIMH-TSS

14.53 (3.66)

BAI

12.60 (10.75)

BDI-II

13.33 (10.16)

AAQ-TTM

31.72 (10.97)

WTAR-IQ

104.19 (10.06)

Note. MGH-HS = Massachusetts General Hospital Hairpulling Scale; NIMH-TSS = National Institute of Mental
Health Trichotillomania Severity Scale; BAI = Beck Anxiety Inventory; BDI-II = Beck Depression Inventory-II; AAQ-TTM
= Acceptance and Action Questionnaire-Trichotillomania; WTAR-IQ = Wechsler Test of Adult Reading.

Several researchers suggest that a participant to item ratio of at least 5:1 indicates the sample is
adequate for factor analysis (Cattell, 1978; Gorsuch, 1974; Stevens, 1996). As the participant to item
ratio in the current sample was 6:1, it was inferred that the sample would be sufficient for factor
analysis.

2.2. Measures

The Milwaukee Inventory of Subtypes of Trichotillomania- Adult Version(MIST-A; Flessner et al., 2008) is
a 15-item self-report measure that assesses the degree to which individuals engage in a “focused” and
an “automatic” pulling style. “Focused” pulling is assessed on a 10-item subscale, and “automatic”
pulling is assessed on a separate 5-item subscale. Items are scored on a 0 (“not true for any of my
pulling”) to 9 (“true for all of my hair pulling”) Likert scale, resulting in total scores of 0–90 on the
“focused” pulling subscale and total scores of 0–45 on the “automatic” pulling subscale. The MIST-A
has demonstrated acceptable reliability and validity in a self-reported TTM sample (Flessner et al.,
2008).
The Massachusetts General Hospital Hairpulling Scale (MGH-HS; Keuthen et al., 1995) is a seven-item
self-report measure of TTM severity. Items assess the frequency, severity, and controllability of the
pulling behavior and the urges to pull. In addition, one item assesses the distress consequent to the
pulling behavior. Items are ranked on a 5-point Likert scale resulting in total scores that range from 0
to 28. Higher scores indicate greater TTM severity. Research has indicated that the MGH-HS
demonstrates adequate reliability and validity in clinical TTM samples (Keuthen et al., 2007; O’Sullivan
et al., 1995). In the current sample, the MGH-HS demonstrated acceptable internal consistency (α
=.83).
The National Institute of Mental Health Trichotillomania Severity Scale (NIMH-TSS; Swedo, Rapoport,
Leonard, Lenane, & Cheslow, 1989) is a five-item, semi-structured interview that assesses TTM
severity. Items pertain to time spent pulling, ability to resist pulling, and the distress and daily life
interference that result from pulling. Items are scored on a 0–5 scale, resulting in total scores that
range from 0 to 25. Higher scores indicate greater TTM severity. The NIMH-TSS has demonstrated
adequate construct validity in TTM samples (Diefenbach, Tolin, Crocetto, Maltby, & Hannan, 2005;
Stanley, Breckenridge, Snyder, & Novy, 1999; Swedo et al., 1989). However, as has been observed
elsewhere (Diefenbach et al., 2005), the NIMH-TSS demonstrated moderate to weak internal
consistency in the current sample (α =.52).
The Beck Anxiety Inventory (BAI; Beck, Epstein, Brown, & Steer, 1988) is a 21-item self-report measure
of various anxiety symptoms. Items are rated on a scale of 0 (“not at all”) to 3 (“severely- it bothered
me a lot”), resulting in total scores that range from 0 to 63. Higher scores denote greater anxiety. The
BAI has demonstrated high internal consistency and strong concurrent validity in clinical samples (Beck
& Steer, 1990; Beck et al., 1988; Fydrich, Dowdall, & Chambless, 1992). In the current sample, the BAI
demonstrated excellent internal consistency (α =.92).

The Beck Depression Inventory-II (BDI-II; Beck, Steer, & Brown, 1996) is a 21-item self-report measure
of clinical depression. Items are rated on a 0–3 scale, resulting in total scores that range from 0 to 63.
Higher scores denote greater depression. The BDI has demonstrated strong psychometric properties in
clinical samples (Beck et al., 1996; Sprinkle et al., 2002). In the current sample, the BDI demonstrated
excellent internal consistency (α =.92).
The Acceptance and Action Questionnaire- Trichotillomania (AAQ-TTM; Houghton et al., 2014) is a
nine-item self-report measure of experiential avoidance (also referred to as psychological inflexibility)
specific to TTM. Items are rated on a 1 (“never true”) to 7 (“always true”) scale. Total scores are
calculated by summing item scores together, resulting in total scores ranging from 9 to 63. Lower
scores are indicative of greater TTM-specific experiential avoidance. The AAQ-TTM has demonstrated
adequate reliability and validity in a TTM sample (Houghton et al., 2014). In the current sample, the
AAQ-TTM demonstrated acceptable internal consistency (α = .84).
The Wechsler Test of Adult Reading (WTAR-IQ; The Psychological Corporation, 2001) is a word-reading
task that estimates adult test takers’ IQ. The WTAR has demonstrated high test-retest reliability and
strong convergent validity (Strauss, Sherman, & Spreen, 2006; The Psychological Corporation, 2001).

2.3. Procedure
Data were collected as part of a randomized, controlled trial conducted at the University of WisconsinMilwaukee. The trial is publicly listed on the National Institutes of Mental Health human subject trials
registry (ClinicalTrials.gov; #NCT00872742). The present study received IRB approval from University of
Wisconsin-Milwaukee (IRB #09-039) and Texas A&M University (IRB2013–3025 M). The study was
performed in compliance with the Code of Ethics of the World Medical Association (Declaration of
Helsinki).
Individuals who met inclusion criteria were invited to the research facility, where consent for
participation in the treatment study was obtained. As part of baseline assessment, participants
completed all present study measures. Data for this study were taken from this baseline visit.

3. Results
3.1. Exploratory factor analysis (EFA)
Kaiser-Meyer-Olkin (KMO =.66) and Bartlett's Test of Sphericity (χ2 =582.47, p<.001) indicated the data
were suitable for factor analysis (Hair, Black, Anderson, & Tatham, 1995; Kaiser, 1974; Tabachnick &

Fidell, 2007). The 15 items of the MIST-A were subjected to principal axis factor analysis in IBM SPSS
Version 20. As suggested by Tabachnick and Fidell (2007), the data were first submitted to an oblique
rotation (Promax, kappa 4) to examine whether an oblique or orthogonal rotation solution would be
most appropriate for analysis. Two factors were extracted from this oblique rotation. However, as the
resulting factor correlations were less than .32, it was inferred that an orthogonal rotation may be
more appropriate (Tabachnick & Fidell, 2007). Consequently, the data were submitted to an
orthogonal rotation (varimax). Interpretation of the scree plot according to guidelines by Cattell and
Vogelmann (1977) suggested a two-factor solution. The first factor, labeled the “internal-regulated
pulling” subscale, had an eigenvalue of 3.68 and accounted for 24.55% of the variance. The second
factor, labeled the “awareness of pulling” subscale, had an eigenvalue of 3.27 and accounted for
21.77% of the variance.
Items were interpreted to be representative of a factor if they had item-factor loadings of .40 or higher
(Flessner et al., 2008; Hair et al., 1995; see Table 2for item-factor loading coefficients and
communalities and see Table 3 for the current paper's MIST-A factor structure compared to the factor
structure proposed by Flessner et al. (2008) and Keuthen et al. (2015)). Item-factor loadings suggested
that the “internal-regulated pulling” subscale consisted of 8 items, while the “awareness of pulling”
subscale consisted of 5 items. Neither item 3 (“I am in an almost ‘trance-like’ state when I pull my
hair”) nor item 6 (“I pull my hair while I am looking in the mirror”) loaded onto a specific factor at .40 or
higher, and both items were excluded from further analyses.
Table 2. Item-factor loadings resulting from varimax rotation.
Factor 1
Loadings

Factor 2
Loadings

Communality

4.
I have thoughts about wanting to pull my hair before I actually
pull

.46

−.39

.42

8.
I pull my hair when I am anxious or upset

.56

.398

.81

9.
I intentionally start pulling my hair

.48

−.31

.34

10.
I pull my hair when I am experiencing a negative emotion, such
as stress, anger, frustration, or sadness

.58

.34

.82

11.
I have a “strange” sensation just before I pull my hair

.51

−.09

.37

Items
“Internal-Regulated Pulling” Subscale

Factor 1
Loadings

Factor 2
Loadings

Communality

13.
I pull my hair because of something that has happened to me
during the day

.63

.29

.54

14.
I pull my hair to get rid of an unpleasant urge, feeling, or
thought

.74

<.01

.68

15.
I pull my hair to control how I feel

.79

−.04

.73

1.
I pull my hair when I am concentrating on another activity

.07

.44

.48

2.
I pull my hair when I am thinking about something unrelated to
hair pulling

.09

.57

.54

5.
I use tweezers or some other device other than my fingers to
pull my hair

.23

−.54

.52

7.
I am usually not aware of pulling my hair during a pulling
episode

−.05

.77

.59

.67

.56

Items

“Awareness of Pulling” Subscale

12.
.12
I don’t notice that I have pulled my hair until after it's happened
Items Not Retained
3.
I am in an almost “trance-like” state when I pull my hair

.15

.36

.31

6.
I pull my hair while I am looking in the mirror

.17

−.39

.39

Note. Bolded item-factor loadings exceeded the cutoff (.40) for item inclusion.
Table 3. The MIST-A items grouped by the evaluations one by the current study, Flessner et al. (2008), and Keuthen
et al. (2015).
Factor structure proposed
by Flessner et al. (2008)

Current factor structure
Awareness
of Pulling
4

InternalRegulated Pulling
1

Focused
4

Factor structure proposed by Keuthen et
al. (2015) factor structure

Automatic
1

Intention
1

Emotion
8

Factor structure proposed
by Flessner et al. (2008)

Current factor structure
Awareness
of Pulling

InternalRegulated Pulling

Focused

Factor structure proposed by Keuthen et
al. (2015) factor structure

Automatic

Intention

Emotion

8

2

5

2

2

10

9

5(R)

6

3

4(R)

11

10

7

8

7

5(R)

13

11

12

9

12

6(R)

14
15

13

10

7

14

11

9(R)

15

13

12

14
15
Note. MIST-A = Milwaukee Inventory for Subtypes of Trichotillomania-Adult Version. (R) refers to reverse-scored items.

3.2. Internal consistency
Cronbach's alpha was used to measure the internal consistency of each derived subscale. Initial
analyses suggested that the internal consistency of the “internal-regulated pulling” subscale (α = .80)
and the “awareness of pulling” subscale (α = .74) were adequate (Cortina, 1993; Kline, 2000).

3.3. Resulting MIST-A subscales
EFA and internal consistency analyses suggested an 8-item “internal-regulated pulling” subscale,
resulting in total subscale scores that ranged from 0 to 72. Likewise, these analyses suggested a 5-item
“awareness of pulling” subscale, resulting in scores that ranged from 0 to 45. Higher scores on the
“internal-regulated pulling” subscale are indicative of pulling that serves a stronger internal-regulation
function. In contrast, higher scores on the “awareness of pulling” subscale are indicative of pulling that
is performed without awareness, and lower scores indicate greater awareness of pulling.
To determine whether the derived subscales were related, they were subjected to correlational
analysis. As scores on the MIST-A “awareness of pulling” subscale were not normally distributed, a
Spearman's rho correlation was calculated. This correlation showed that the two subscales were not

significantly correlated (rs =.06, p =.60). As a result, these subscales were considered separately in
subsequent analysis.

3.4. Construct validity
Correlational analyses were used to examine the validity of each derived subscale. Previous research
suggests that the degree to which pulling functions to regulate internal experiences is positively related
to negative affect (Duke, Keeley, Geffken et al., 2010; Duke, Keeley, & Ricketts, 2010; Shusterman et
al., 2009), experiential avoidance (i.e., the tendency to avoid unpleasant, internal experiences via
maladaptive practices; Begotka et al., 2004; Houghton et al., 2014), and disorder severity (Begotka et
al., 2004; Houghton et al., 2014; Norberg, Wetterneck, Woods, & Conelea, 2007; Shusterman et al.,
2009). Consequently, we hypothesized that the “internal-regulated pulling” subscale would be
positively related to anxiety, depression, experiential avoidance, and TTM severity.
Similarly, previous research suggests that awareness of pulling may be positively related to intellectual
maturity (Panza et al., 2013) and specific aspects of disorder severity, such as frequency of hair pulling
(Begotka et al., 2004; Norberg et al., 2007). Accordingly, we hypothesized that the “awareness of
pulling” subscale would be negatively associated with age, reading ability, and disorder severity as
measured by the MGH-HS and NIMH-TSS (as lower scores on the “awareness of pulling” subscale
indicate greater awareness of pulling).
To examine whether each subscale was sufficiently representative of its hypothesized construct, each
of the derived subscales was correlated with anxiety (BAI), depression (BDI-II), experiential avoidance
(AAQ-TTM), disorder severity (MGH-HS and NIMH-TSS), and participant characteristics (i.e., age and IQ
[WTAR-IQ standard score]; see Table 4 for correlation coefficients). Spearman's rho coefficients were
derived because scores on the MIST-A “awareness of pulling” subscale were not normally distributed.
A Bonferroni correction for multiple correlations resulted in interpreting alpha at .003 or lower as
being statistically significant.
Table 4. Spearman's rho correlations between the MIST-A awareness of pulling subscale, MIST-A emotion

regulation subscale, and other variables of interest.
Measures
1.
MIST-A Awareness of Pulling
2.

1

2

–
−.01

–

3

4

5

6

7

8

Measures

1

2

3

4

5

6

7

8

MIST-A Internal-Regulated Pulling
3.

Age

.04

−.06

–

4.
WTAR-IQ

−.33* −.20

−.002 –

5.
MGH-HS

.14

.39**

−.24

−.03 –

6.
NIMH-TSS

.07

.33*

−.15

−.03 .61**

–

−.01

.42**

.10

.15

.22

.20

–

.10

.32*

−.03

−.23 .28

.27

.68**

.04

−.44** .16

7.
8.

BAI
BDI-II

9.
AAQ-TTM

.09

–

−.49** −.36** −.41** −.60***

Note. AAQ-TTM = Acceptance and Action Questionnaire-Trichotillomania; BAI = Beck Anxiety Inventory; BDI-II =
Beck Depression Inventory-II; MIST-A = Milwaukee Inventory for Subtypes of Trichotillomania-Adult Version;
MGH-HS = Massachusetts General Hospital Hairpulling Scale; NIMH-TSS = National Institute of Mental
Health Trichotillomania Severity Scale; WTAR-IQ= Wechsler Test of Adult Reading.
*p <.003
**p <.001.

There were moderate positive correlations between scores on the “internal-regulated pulling” subscale
and scores on the BAI (p <.001) and the BDI-II (p=.003), indicating that higher scores on the “internalregulating pulling” subscale were associated with higher levels of anxiety and depression. Moreover,
there was a moderate negative correlation between scores on the “internal-regulated pulling” subscale
and scores on the AAQ-TTM (p <.001), indicating that higher scores on the “internal-regulating pulling”
subscale were associated with a greater tendency to alter or control unpleasant internal experiences
(i.e., greater experiential avoidance). Finally, there were moderate positive correlations between
scores on the “internal-regulated pulling” subscale and scores on the MGH-HS (p <.001) and NIMH-TSS
(p=.002), indicating that higher scores on the “internal-regulating pulling” subscale were associated
with greater TTM severity. In contrast, scores on the “internal-regulated pulling” subscale were not
significantly related to age (p=.60) or scores on the WTAR-IQ (p =.07).
There was a moderate negative correlation between scores on the “awareness of pulling” subscale and
scores on the WTAR-IQ (p =.002), indicating that greater awareness of pulling was associated with
greater verbal ability (low scores on the “awareness of pulling” subscale reflect greater awareness). In

contrast, scores on the “awareness of pulling” subscale were not significantly associated with age
(p =.73), scores on the BAI (p =.89), BDI-II (p =.35), AAQ-TTM (p =.70), MGH-HS (p =.18), or NIMH-TSS
(p =.49).
To further explore the validity of the “awareness of pulling” subscale, scores on the “awareness of
pulling” subscale were compared to a composite variable of awareness that was created for the
current study. It was assumed that patients who were highly aware of their pulling would provide
judgments of their pulling frequency that closely resembled judgments of their pulling frequency made
by independent raters. Conversely, it was assumed that the discrepancy between patients’ and
independent evaluators’ ratings of hair pulling frequency would be greater when patients’ awareness
of their pulling was low. Accordingly, the composite variable was created by comparing a self-report
rating of pulling frequency (assessed by item 4 on the MGH-HS: “On an average day, how often do you
actually pull your hair?”) to an independent rating of pulling frequency (assessed by item 1 on the
NIMH-TSS: “In the average day, for the past week, how much time did you spend pulling hairs?”). To
create this composite variable, z-scores for item 4 on the MGH-HS (self-report of pulling frequency)
and for item 1 on the NIMH-TSS (independent rating of participant's pulling frequency) were
calculated. Z-scores for item 4 on the MGH-HS were then subtracted from z scores for item 1 on the
NIMH-TSS, and the absolute value of this difference was used as the composite variable of awareness.
Correlational analysis showed that there was a small positive correlation between scores on the MISTA “awareness of pulling” subscale and the composite variable of awareness (rs =.25, p =.02), suggesting
that less awareness was associated with greater discrepancy between participants’ and independent
raters’ ratings of hair pulling frequency (higher scores on the “awareness of pulling” subscale reflect
lower awareness). Notably, the composite variable of awareness was not correlated with the “internalregulated pulling” subscale (rs =.11, p =.29).

Results of these correlational analyses provide preliminary evidence for the validity of the “internalregulated pulling” and the “awareness of pulling” subscales of the MIST-A. In addition, these results
further suggest the subscales measure different constructs.

4. Discussion
The current study reexamined the MIST-A's factor structure in a treatment-seeking sample. In contrast
to the “automatic” and “focused” factors put forth by Flessner et al. (2008), the current study
suggested a 13-item measure consisting of two subscales: a 5-item “awareness of pulling” subscale and
an 8-item “internal-regulated pulling” subscale. The “awareness of pulling” subscale consisted of four
items that were included on the original MIST-A “automatic” subscale and one item that was included

on the original MIST-A “focused” subscale. All of the items on the “internal-regulated pulling” subscale
were included on the original MIST-A “focused” subscale. The composition of the newly derived MISTA factor structure aligns with the notion that pulling may be more accurately described by its location
on two dimensions (awareness of pulling and internal-regulating function of pulling), rather than by
measuring the degree to which pulling corresponds to a “focused” and/or “automatic” style.
The current study's findings also provide preliminary evidence for the construct validity of the
“internal-regulated pulling” and the “awareness of pulling” subscales. Consistent with findings that
suggest the degree to which pulling serves to regulate internal experiences is positively associated with
higher levels of negative affect (Diefenbach et al., 2002), correlational analyses indicated that
“internal-regulated pulling” scores were positively associated with levels of anxiety and depression. In
addition, consistent with the notion that hair pulling cued by internal states may be the behavioral
manifestation of experiential avoidance (Begotka et al., 2004), “internal-regulated pulling” scores were
associated with experiential avoidance. In contrast, measures of negative affect and experiential
avoidance were not associated with scores on the “awareness of pulling” subscale.
Similarly, as hypothesized by Panza et al. (2013), the degree to which pulling is done with awareness
was related with verbal ability (a proxy of IQ measured via the WTAR). Moreover, greater awareness of
pulling was associated with reduced discrepancy between the participant's judgment of the frequency
of their hair pulling and an interviewer's judgment of the frequency of the participant's hair pulling.
Scores on the “internal-regulated pulling” subscale were not associated with either of these measures.
Correlational analysis also indicated that the “internal-regulating pulling” subscale was positively
associated with overall disorder severity, but the “awareness of pulling” subscale was not. Reasons for
this are unclear, but given that both the MGH-HS and the NIMH-TSS include several questions
regarding sensory stimuli in relation to pulling (e.g., item 3 on the MGH-HS “On an average day, how
much control do you have over the urges to pull your hair? ” and item 4 on the NIMH-TSS “Did you
attempt to resist the urge to pull? ”) (Keuthen et al., 1995; Swedo et al., 1989), these TTM severity
measures may be more indicative of internal-regulating pulling than TTM severity, per se. Accordingly,
the lack of a relationship found between the “awareness of pulling” subscale and the MGH-HS and
NIMH-TSS may not necessarily indicate that no relationship exists between awareness of pulling and
disorder severity.
While the “awareness of pulling” subscale and the “internal-regulated pulling” subscale found in the
current study are similar to the “Intention” and “Emotion” subscales observed by Keuthen et al.
(2015) in their reanalysis of the MIST-A, there are differences. First, the “Intention” subscale suggested

by Keuthen et al. (2015), which is comparable to the “awareness of pulling” subscale, includes
cognition-related items (e.g., “I intentionally start to pull my hair” and “I have thoughts about wanting
to pull my hair before I actually pull”). However, these cognition-related items were included on the
“internal-regulated pulling” subscale not the “awareness of pulling” subscale in the current analysis.
Moreover, the “Emotion” subscale suggested by Keuthen et al. (2015), which is comparable to the
“internal-regulated pulling” subscale, solely consisted of emotion-related items. In contrast, the
“internal-regulated pulling” subscale presented here included items related to a variety of internal
experiences (e.g., “I have a strange sensation just before I pull my hair” and “I have thoughts about
wanting to pull my hair before I actually pull”). Overall, the current study appears to be more
consistent with research that suggests hair pulling varies in terms of awareness (Christenson,
Mackenzie, & Mitchell, 1991; du Toit et al., 2001; Lochner et al., 2010) and function (Diefenbach et al.,
2002; Mansueto, Stemberger, Thomas, & Golomb, 1997). Moreover, the current study appears to be
more consistent with research that suggests hair pulling awareness and function are independent of
each other (Duke, Keeley, Geffken et al., 2010; Duke, Keeley, & Ricketts, 2010; Shusterman et al.,
2009).
The current study may have important implications for treatment for TTM. Indeed, determining the
degree to which clients’ pulling is done with awareness and done to regulate internal states may help
clinicians determine what type of treatment would be best for their client. For example, Habit Reversal
Training (HRT) may be most useful for individuals who pull their hair without awareness (Franklin et al.,
2012) and whose pulling is not closely tied to internal states. In contrast, TTM treatments that include
affective regulation components, such as behavior therapy enhanced with Acceptance and
Commitment Therapy (Woods & Twohig, 2008) and with Dialectical Behavior Therapy (Keuthen et al.,
2010), may be useful for individuals who pull their hair in relation to their internal states (Franklin et
al., 2012). Compared to traditional behavior therapy (e.g., HRT), meta-analytic investigations suggest
that enhanced behavior therapies tend to lead to more robust TTM severity reductions (McGuire et al.,
2014). However, research has not examined whether individuals with higher levels of internal
regulated pulling demonstrate greater TTM severity reductions after undergoing enhanced behavior
therapy compared to individuals with lower levels of internal regulated pulling. Future research should
examine whether individuals with different treatment styles respond best to different treatments.
In addition, the current study may have important implications for TTM conceptualization. Although
the two factors identified in the current analysis align with findings from past research, we suspect that
these factors alone do not encompass all existing TTM pulling styles or subtypes. Along with awareness
of pulling and the capacity of pulling to regulate internal experiences, it has been noted that hair
pulling can serve a variety of purposes. For instance, the comprehensive behavioral model of TTM

posits that clinical hair pulling can function to control or alter external experiences (e.g., settings and
activities) as well as internal experiences (e.g., emotions, cognitions, sensory stimuli; Mansueto et al.,
1997; Woods et al., 2006). It has also been posited that some hair pulling may be non-functional or
simply a product of motor abnormalities (Begotka et al., 2004; Bohne, Savage, Deckersbach, Keuthen,
& Wilhelm, 2008; Stein et al., 2010). Consequently, the factors identified in the current study likely do
not capture all of the ways in which hair pulling generally varies. Accordingly, future research should
continue to consider other factors that may be important to TTM phenomenology.
Moreover, we suspect that the factors identified in the current paper also warrant a more thorough
examination, as they are relatively broad and consist of a high degree of variability. For example, there
are several types of internal experiences that trigger hair pulling (Christenson, Ristvedt, & Mackenzie,
1993; du Toit et al., 2001; Penzel, 2003; Roberts, O’Connor, & Bélanger, 2013). In addition, the effect
that hair pulling has on the internal experiences that trigger hair pulling also appears to vary: while
some hair pulling appears to decrease certain internal states (e.g., negative affect), some hair pulling
appears to increase internal states (e.g., positive affect; Diefenbach et al., 2002; du Toit et al., 2001;
Grant, Odlaug, & Potenza, 2007; Penzel, 2003; Roberts et al., 2013). Accordingly, future research
should investigate whether factors that assess these points of variation would be more clinically
meaningful than the broad factors identified in the current analysis. Future research should also
explore relationships between current or yet-to-be-discovered pulling factors and other potential TTM
subtypes (e.g., subtypes related to age of onset).
While the current study provides evidence for the validity of an “awareness of pulling” and an “internal
regulating pulling” subscale, the current study did have limitations. First, the sample size was relatively
small for factor analysis. However, the study's subject to item ratio was greater than the 5:1 rule of
thumb recommended for factor analysis (Cattell, 1978; Gorsuch, 1974; Stevens, 1996), and KMO
indicated that the sample was suitable for factor analysis. In addition, it should be noted that the
study's sample is among the largest sample of individuals seeking treatment for TTM ever collected
(Bloch et al., 2007). This is particularly notable as the study's sample was well-characterized and
consisted entirely of individuals seeking treatment specifically for TTM. Second, the sample largely
consisted of females, which may limit generality of the findings. However, this appears to be consistent
with the TTM population (Duke, Keeley, Geffken et al., 2010). Third, the sample consisted of individuals
who met DSM-IV-TR defined TTM, which requires the experience of tension prior to pulling and relief
after pulling (APA, 2000). The DSM-5 has subsequently dropped these criteria (APA, 2013). Fourth,
although the percent of variance explained by the current analysis is greater than that reported
by Flessner et al. (2008), it is still relatively low. This may speak to limited ability of the MIST-A's item
content to capture the breadth and depth of TTM's phenomenological complexity and highlights the

need to further examine pulling styles within TTM. As noted previously, there are several factors that
are relevant to TTM that were not considered in the current analysis (e.g., sensory processing). Future
research should consider these variables when attempting to identify subtypes of TTM.

5. Conclusions
The MIST-A is the only psychometrically validated measure of pulling styles for TTM adult populations,
but results of the current study suggest that its original factor structure may not be maximally effective
in describing pulling styles in TTM. Rather than supporting a “focused” versus “automatic” approach,
results of the current analysis suggest that pulling styles can be better described by the degree to
which pulling is done with awareness and the extent to which pulling functions to regulate internal
experiences. Given that hair pulling likely serves a variety of functions, however, the two proposed
factors may be incomplete. Accordingly, the current analysis is not intended to present a
comprehensive modification of the MIST-A, but to challenge present conceptualization of pulling
styles. Rather, confirmatory factor analysis (CFA) of the MIST-A in a larger sample is necessary before
conclusions about the optimal MIST-A factor structure can be made. In addition to examining the MISTA factor structure, future research should continue to examine TTM phenomenological subtypes and
explore dimensional models of pulling style within TTM, as such research may greatly contribute to
advances in TTM treatment.
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