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Abstract
Background

Conceptualizations of emotion dysregulation (ED) and body-focused repetitive behavior disorders (BFRBDs)

imply that ED may be a central component of BFRBDs as well as a factor that distinguishes BFRBDs from non-
impairing, subclinical body-focused repetitive behaviors (BFRBs). The current study empirically tested these
observations.

Methods

One hundred thirty-eight undergraduates (of 1900 who completed a screening survey) completed self-report
measures assessing four emotion regulation (ER) deficits hypothesized to underlie ED (alexithymia, maladaptive
emotional reactivity, experiential avoidance, and response inhibition when distressed); 34 of these participants
had BFRBDs, 64 had subclinical BFRBs, and 42 were unaffected by BFRBs.

Results

Results indicated that participants with BFRBDs reported higher levels of maladaptive emotional reactivity,
experiential avoidance, and response inhibition when distressed than participants with subclinical BFRBs and
participants unaffected by BFRBs. These results held even when controlling for comorbidity and total number of
reported BFRBs. Participants did not differ on alexithymia.

Limitations

Limitations of the current study include the BFRB groups’ different distributions of BFRB types (e.g., hair pulling
versus skin picking), the sample's demographic uniformity, and the fact that negative affectivity was not
controlled when exploring BFRB group differences on ER deficits. Future research should improve on these
limitations.

Conclusions

The current results suggest that ED is a factor that differentiates BFRBDs from subclinical BFRBs. Such results
may be useful for generating hypotheses regarding mechanisms responsible for BFRBs’ development into

BFRBDs. Furthermore, these results may provide insight into factors that explain the efficacy of more
contemporary behavioral treatments for BFRBDs.

Keywords
Body-focused repetitive behavior disorders, Body-focused repetitive behaviors, Emotion dysregulation

1. Introduction

Body-focused repetitive behaviors (BFRBs), such as hair pulling, skin picking, and nail biting, are habitual
behaviors directed toward one's own body (Snorrason et al., 2012, Stein et al., 2008, Teng et al., 2004, Teng et
al., 2002). Many individuals engage in subclinical (i.e., non-pathological) BFRBs, which can be defined as BFRBs
that cause little-to-no functional impairment (Duke et al., 2009, Havyes et al., 2009, Stanley et al., 1995).
However, some individuals engage in chronic and impairing BFRBs that persist despite attempts to stop
(American Psychiatric Association [APA], 2013). Such patterns are known collectively as body-focused repetitive
behavior disorders (BFRBDs; APA, 2013).

Emerging research suggests that emotion dysregulation (ED) may be a central aspect of BFRBDs and may also
differentiate non-impairing BFRBs from recurrent and impairing BFRBDs (Gratz and Roemer, 2004, Gross, 2013).
ED involves the continued use of emotion regulation (ER) strategies that may be effective in the short term but
ultimately result in heightened emotional and physiological distress or contribute to physical, personal, or
psychosocial impairment (Gratz and Roemer, 2004, Gross, 2013). It has been proposed that ED characterizes
several psychiatric disorders. For instance, generalized anxiety disorder (GAD) is characterized by excessive use
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of worry as an ER strategy (Mennin et al., 2005), major depressive disorder (MDD) is characterized by excessive
use of rumination as an ER strategy (Nolen-Hoeksema et al., 2008), and borderline personality disorder is
frequently characterized by use of self-harm (e.g., self-cutting) as an ER strategy (Gratz and Roemer, 2004).
Similarly, it has been hypothesized that BFRBDs involve ED (Roberts et al., 2013), as such disorders are
characterized by the excessive use of BFRBs (American Psychiatric Association, 2013), and evidence indicates
that BFRBs function to regulate emotions (Diefenbach et al., 2008, Diefenbach et al., 2002, Mansueto et al.,
1997, Snorrason et al., 2010). Unfortunately, few studies have empirically examined ED in BFRBDs, and it
remains unclear whether ED differentiates persons with BFRBDs from those with subclinical BFRBs and those
without BFRBs.

2. Outlining a model for examining maladaptive ER in BFRBDs

Although there are several ways to analyze ED in psychiatric disorders, one particularly useful method involves
examining the presence and magnitude of ER deficits, as such deficits may provide information about the
presence and nature of ED (Gratz and Roemer, 2004). Various models suggest deficits in certain ER traits
contribute to the manifestation of ED underlying psychiatric disorders, including alexithymia, maladaptive
emotional reactivity, experiential avoidance, and ineffectual response inhibition when distressed (Gratz and
Roemer, 2004, Mennin et al., 2005). Alexithymia consists of several different components, but those most
obviously relevant to ER include the inability to (a) identify and understand emotional experiences and (b)
distinguish between different types of internal phenomena (Taylor, 2000). Emotional reactivity is the sensitivity
one has to certain emotional experiences; maladaptive emotional reactivity refers to abnormally heightened
(hyperreactivity) or dampened (hyporeactivity) sensitivity to specific emotions (Berenbaum et al., 2003, Nock et
al., 2008). Experiential avoidance involves the unwillingness to experience aversive internal events, including
emotions (Hayes et al., 1996). Finally, ineffectual response inhibition when distressed is characterized by an
inability to (a) inhibit prepotent responses (Oosterlaan et al., 1998) when distressed and/or (b) abstain from
immediate goals that are detrimental to distal goals (Friedman and Miyake, 2004) when distressed. It is
important to note that, in the Gratz and Roemer (2004) and Mennin et al. (2005) models of ED, the ability to
demonstrate response inhibition when distressed is emphasized, but the role of general response inhibition in
maladaptive ER is not discussed.

3. ER deficits in BFRBDs

Researchers have begun to explore alexithymia, maladaptive emotional reactivity, experiential avoidance, and
ineffectual response inhibition when distressed in the context of various BFRBDs.

3.1. Alexithymia

Some research suggests that people affected by BFRBDs demonstrate higher levels of alexithymia than people
unaffected by BFRBs. Indeed, two studies have found that persons affected by clinical skin picking reported
higher levels of alexithymia than persons unaffected by clinical skin picking (Calikusu et al., 2002, Snorrason et
al., 2010). In contrast, findings from a third study suggest that alexithymia deficits may be associated with simply
having a BFRB rather than having a disorder, per se. Roberts et al. (2016) found that, relative to persons in their
control group (i.e., persons unaffected by BFRBs), persons in their BFRB group (persons affected by subclinical or
clinical BFRBs) reported higher levels of one component of alexithymia (i.e., lack of emotional clarity) but not
another component of alexithymia (i.e., emotional awareness). However, considering that Roberts et al.

(2016) did not distinguish between subclinical and clinical groups, interpreting these findings is difficult.

Additional research supports the notion that people with BFRBDs demonstrate higher levels of
alexithymia. Rufer et al. (2014) observed that 15% of their hair pulling sample demonstrated higher levels of
alexithymia than people in the general population. Furthermore, Rufer et al. (2014), as well as Arabatzoudis et
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al. (2017), observed a positive relationship between alexithymia and hair pulling severity. In contrast, one study
did not observe a relationship between alexithymia and skin picking severity (Snorrason et al., 2010), but this
study may have been underpowered to detect such a relationship.

3.2. Maladaptive emotional reactivity

Some research suggests that people affected by BFRBDs demonstrate higher levels of maladaptive
hyperreactivity than people unaffected by BFRBDs. For instance, Snorrason et al. (2010) found that people with
clinical skin picking reported higher levels of emotional hyperreactivity than people who were either affected by
subclinical skin picking or unaffected by skin picking. Similarly, Wetterneck et al. (2016) found that persons with
clinical hair pulling reported higher levels of emotional hyperreactivity than unaffected controls. In

contrast, Hajcak et al. (2006) found that regardless of subclinical or clinical status, those reporting hair
pulling/skin picking experienced higher levels of stress hyperreactivity relative to unaffected people. Such
findings suggest that maladaptive emotional reactivity may be associated with simply having BFRBs, but such
conclusions are tempered because the ratio of participants who experienced subclinical versus clinical BFRBs
were not reported.

Although emotional hyperreactivity appears to be increased in persons with BFRBDs, there does not appear to
be a clear relationship between BFRBD severity and level of emotional reactivity. Hajcak et al. (2006) found that
stress hyperreactivity is positively related to hair pulling severity but not to skin picking severity. In addition,
both Snorrason et al. (2010) and Wetterneck et al. (2016) failed to find significant relationships between skin
picking severity and emotional reactivity. Thus, questions remain about whether emotional reactivity relates to
BFRB severity.

3.3. Experiential avoidance

Although Roberts et al. (2016) were unable to conclude that people with clinical and/or subclinical BFRBs exhibit
stronger repertoires of experiential avoidance than people without BFRBs, research more generally suggests
that people with BFRBDs exhibit higher levels of experiential avoidance than people without BFRBDs. For
example, Snorrason et al. (2010) found that people affected by clinical skin picking reported higher levels of
experiential avoidance than people who were either affected by subclinical skin picking or were unaffected by
skin picking. Similarly, Wetterneck et al. (2016) and Arabatzoudis et al. (2017)found that people affected by
clinical hair pulling reported higher levels of experiential avoidance than unaffected controls. In addition, several
studies suggest that experiential avoidance is positively related to hair pulling severity (Arabatzoudis et al.,
2017, Begotka et al., 2004, Houghton et al., 2014, Norberg et al., 2007, Wetterneck et al., 2016) and skin picking
severity (Flessner and Woods, 2006, Snorrason et al., 2010).

3.4. Ineffectual response inhibition when distressed

Evidence suggests that individuals with BFRBDs demonstrate response inhibition difficulties when distressed,
relative to those without BFRBDs. Snorrason et al. (2010) found that persons affected by clinical skin picking
reported having greater difficulty demonstrating response inhibition when distressed than did persons who
were either affected by subclinical skin picking or were unaffected by skin picking. Similarly, Arabatzoudis et al.
(2017) found that poorer response inhibition when distressed was related to greater hair pulling severity.
Evidence also suggests that deficits in response inhibition when distressed may be associated with having both
impairing and non-impairing BFRBs (Roberts et al., 2016).

4. The current study

With the exception of the Roberts et al. (2016) study, previous studies have only examined ER deficits in the
context of one type of BFRBD (e.g., clinical hair pulling or clinical skin picking) at a time. Therefore, it is unclear
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whether observed ER deficits extend to all BFRBDs or if they are specific to certain types of BFRBDs.
Furthermore, previous studies typically have not compared the ER abilities of persons with BFRBDs to those with
subclinical BFRBs, making it unclear whether ER deficits are specific to persons with BFRBDs or are specific to all
persons with BFRBs.

The current study compared the ER deficits demonstrated by people with BFRBDs, people with subclinical
BFRBs, and people unaffected by BFRBs. Based on previous research showing ER deficits in persons with BFRBDs
and an extension of Gratz and Roemer's (2004) and Mennin et al.'s (2005) ED models to BFRBDs, it was
hypothesized that people with BFRBDs would report higher levels of alexithymia, maladaptive hyperreactivity,
experiential avoidance, and ineffectual response inhibition when distressed relative to those without BFRBs.
Hypotheses were not made about whether there would be differences between the levels of ER deficits
reported by people with subclinical BFRBs in comparison to people with BFRBDs and people unaffected with
BFRBs, as these analyses were considered exploratory.

5. Method
5.1. Sample

Participants were undergraduate students who received partial course credit for their participation. Inclusion
criteria specified that participants needed to be (a) enrolled in a psychology course in the university at which the
study took place, (b) able to receive course credit for their participation in the study, and (c) at least 18 years
old.

Prospective participants were required to complete an online screening survey. As part of this survey,
participants indicated whether or not they had any of the following BFRBs: hair pulling, skin picking, nail biting,
skin biting, teeth grinding, lip/mouth/cheek biting, and “other” BFRBs (e.g., nail picking). For each BFRB a
participant endorsed, he or she was asked about the (a) the frequency of that BFRB, (b) the context in which
that BFRB occurs, (c) the impairment and severity associated with that BFRB, and (d) the duration of that BFRB.
Persons who reported both (a) engaging in at least one of the previously described BFRBs > 5 times a day over
the course of at least one month and (b) experiencing impairment from the reported BFRB(s) were invited to
complete the current study. Likewise, persons who reported that they did not engage in any BFRBs were invited
to complete the current study. In total, 1900 undergraduate students completed this survey and agreed to be
considered as potential participants for the current study, which consisted of an in-person interview. Of these,
138 were enrolled as participants in the current study. These participants’ demographic information can be
found in Table 1.

Table 1. Gender, psychiatric comorbidity, and age by BFRB group.

Variables Control Subclinical BFRB BFRBD Overall
group group group

Gender

Female 28 (67%) 45 (73%) 24 (71)% 97 (70%)

Male 14 (33%) 17 (27%) 10 (29%) 41 (30%)

Race

European American 32 (80%) 50 (82%) 28 (82%) 110 (82%)

Black/African American - 6 (10%) 1(3%) 7 (5%)

Asian/Asian American 2 (5%) 2 (3%) 3 (9%) 7 (5%)

Native American or Native Alaskan 1(3%) - 1(3%) 2 (2%)

Other 5(13%) 3 (5%) 1(3%) 9 (7%)

Ethnicity
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Hispanic 10 (24%) 10 (16%) 3(9%) 23 (17%)
Non-Hispanic 32 (76%) 52 (84%) 31 (91%) 115 (83%)
% with current psychiatric disorder 9 (21%) 26 (42%) 23 (68%) 58 (42%)
other than BFRBD

Age: M(SD) 19.22 (4.07) | 19.15 (2.58) 18.85(1.12) | 19.10(2.87)

Each participant of the present study was categorized into one of the three following BFRB groups: BFRBD,
subclinical BFRB, and control (unaffected by BFRBs). Categorization into each group was based on ratings on the
Habit Disorders Interview (HDI). Created to measure Diagnostic and Statistical Manual 5th edition criteria for
BFRBDs (APA, 2013) and given in a format mirroring the Trichotillomania Diagnostic Interview (TDI; Rothbaum
and Ninan, 1994), the HDI was used to assess each participant's diagnostic status (i.e., clinical, subclinical, or
unaffected) on seven types of BFRBs (i.e., hair pulling, skin picking, nail biting, skin biting, lip/mouth/cheek
biting, teeth grinding, and “other”). BFRBs were rated “clinical” if they (a) had been done over the past week, (b)
caused impairment (i.e., physical consequences and/or functional impairment or distress), and (c) had persisted
despite attempts to stop or cut down on the behavior. BFRBs were rated “subclinical” if they (a) had been done
over the past week and (b) had not caused impairment. Participants were categorized into the BFRBD group if
they had at least 1 (of 7) BFRBs rated as “clinical.” Participants were categorized into the subclinical BFRB group
if they had at least 1 (of 7) BFRBs rated “subclinical” and did not have any BFRBs rated “clinical.” Finally,
participants were categorized into the control group if they had neither “clinical” nor “subclinical” BFRBs. Based
on these classification criteria, 42 participants were categorized into the control group, 62 were categorized into
the subclinical BFRB group, and 34 were categorized into the BFRBD group. Demographic information pertaining
to each of these BFRB groups is presented in Table 1. In addition, information about the types of BFRBs
endorsed by the subclinical BFRB and BFRBD groups are presented in Table 2.

Table 2. Number of persons in the subclinical BFRB and BFRBD groups reporting each type of BFRB.

Subclinical BFRB BFRBD group
group
Types of BFRB Subclinical-level Clinical-level Subclinical-level Clinical-level
Hair pulling n=10 - n=3 n=1
Skin picking n=28 - n=9 n=13
Nail biting n=29 - n=6 n=9
Cheek biting n=40 - n=14 n=9
Teeth grinding n=11 - n=7 n=7
Skin Biting n=38 - n=6 n=3
Other n=5 - n=5 n=3

Note. Persons in the subclinical BFRB and BFRBD groups could report having more than one BFRB.

5.2. Measures
5.2.1. Alexithymia

Alexithymia was measured using two subscales on the Difficulties in Emotion Regulation Scale (DERS; Gratz and
Roemer, 2004): the Awareness subscale (DERS-Awareness) and the Clarity subscale (DERS-Clarity). The DERS-
Awareness subscale consists of six items. Scores on this subscale range from 6 to 30; higher scores indicate a
greater propensity to be inattentive to one's own emotional experiences. The DERS-Clarity subscale consists of
five items. Scores on this subscale range from 5 to 25; higher scores indicate greater difficulty identifying and
understanding one's own emotional experiences. Gratz and Roemer (2004)concluded that both the DERS-
Awareness and DERS-Clarity subscales demonstrate acceptable internal consistency, reliability, and validity in



https://www.sciencedirect.com/topics/medicine-and-dentistry/trichotillomania
https://www.sciencedirect.com/science/article/pii/S0165032717313538?via%3Dihub#bib33
https://www.sciencedirect.com/science/article/pii/S0165032717313538?via%3Dihub#bib33
https://www.sciencedirect.com/topics/medicine-and-dentistry/functional-disease
https://www.sciencedirect.com/science/article/pii/S0165032717313538?via%3Dihub#t0005
https://www.sciencedirect.com/science/article/pii/S0165032717313538?via%3Dihub#t0010
https://www.sciencedirect.com/topics/medicine-and-dentistry/alexithymia
https://www.sciencedirect.com/science/article/pii/S0165032717313538?via%3Dihub#bib12
https://www.sciencedirect.com/science/article/pii/S0165032717313538?via%3Dihub#bib12
https://www.sciencedirect.com/science/article/pii/S0165032717313538?via%3Dihub#bib12

nonclinical samples. Further, both of these subscales have been utilized in BFRBD samples (e.g., Arabatzoudis et
al., 2017; Roberts et al., 2016; Snorrason et al., 2010).

5.2.2. Maladaptive emotional reactivity

Maladaptive emotional reactivity was measured with the Personality Assessmentinventory Borderline
Features- Affective Instability subscale (PAI-BOR-A; Morey, 2007, Morey, 1991), which is a six-item self-report
subscale. T-scores of 50 on the PAI-BOR-A are representative of the average level of emotional reactivity
reported by individuals included in a large community sample. T-scores higher than 50 represent increasingly
pathological emotional hyperreactivity. The PAI-BOR-A has demonstrated acceptable reliability and validity in a
variety of samples (Morey, 2007, Morey, 1991, Stein et al., 2007) including BFRBD samples (Wetterneck et al.,
2016).

5.2.3. Experiential avoidance

Experiential avoidance was measured with the 7-item version of the Acceptance and Action Questionnaire-
Second Version (AAQ-II; Bond et al., 2011). Scores on the AAQ-Il range from 7 to 49; higher scores indicate
greater experiential avoidance. Bond et al. (2011) concluded that the AAQ-Il demonstrates acceptable validity in
a community sample. Moreover, the AAQ-II has been utilized in BFRBD samples (e.g., Houghton et al.,

2014; Wetterneck et al., 2016).

5.2.4. Response inhibition abilities when distressed

Response inhibition abilities when distressed was measured with the five-item Goals subscale on the

DERS (DERS-Goals) and the six-item Impulse subscale on the DERS (DERS-Impulse; Gratz and Roemer, 2004).
Scores on the DERS-Goals subscale range from 5 to 25; higher scores indicate greater difficulty engaging in goal-
oriented thoughts and behavior when distressed. Scores on the DERS-Impulse subscale range from 6 to 30;
higher scores denote greater difficulty maintaining control of behaviors when distressed. Gratz and Roemer
(2004)concluded that the DERS-Goals and DERS-Impulse subscales demonstrate acceptable internal consistency,
reliability, and validity in nonclinical samples. Further, these subscales have been utilized in BFRBD samples
(e.g., Arabatzoudis et al., 2017; Roberts et al., 2016; Snorrason et al., 2010).

5.2.5. General psychopathology

The Mini-International Neuropsychiatric Interview (MINI 6.0; Sheehan et al., 1998) is a structured diagnostic
interview of psychopathology. In the present study, the MINI was used to assess for the presence of psychiatric
disorders other than BFRBDs. The MINI has demonstrated acceptable reliability and validity in various samples
(Sheehan et al., 1998).

5.3. Procedures

Following consent, participants were evaluated with several instruments, including the HDI and the MINI. These
evaluations were conducted by either a clinical psychology doctoral student or a master's-level research
coordinator and were supervised by a licensed clinical psychologist. Following these evaluations, participants
completed several questionnaires, including the DERS, AAQ-II, and PAI.

6. Results

6.1. Preliminary analysis

Preliminary analyses were conducted to examine whether age or gender should be entered as covariates in
subsequent analyses. Results of a one-way ANOVA indicated the BFRB groups did not significantly differ on

age, F(2,131) =.17, p = .85, and Pearson Product-Moment Correlations indicated that age was not significantly
correlated with any of the variables of interest (see Table 3). Moreover, results of a chi-square analysis indicated
that the BFRB groups did not differ on gender distributions, x> (2, N = 138) = .42, p = .81, and results of several t-
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tests indicated that male and female participants did not demonstrate significant differences on any of the
variables of interest (see Table 4 for males and females’ means and standard deviations on variables of interest).
Accordingly, neither age nor gender were included as covariates in subsequent analyses.

Table 3. Overall means, standard deviations, and correlations for variables of interest and age.

Variables 1 2 3 4 5 6 7

1. DERS-Awareness -

2. DERS-Clarity 46~ -

3. PAI-BOR-A A1 48% -

4. AAQ-II .20° .65~ .62~ -

5. DERS-Goals -.02 .39 49~ .60~ -

6. DERS-Impulse .20° .55 72 .69~ .63~ -

7. Age .05 A1 A1 .06 .06 .05 -
Mean 15.44 11.47 51.10 19.97 14.25 11.17 19.10
Standard Deviation 4.69 4.32 11.02 9.00 5.07 5.01 2.87

Note. DERS-Awareness = Difficulties in Emotion Regulation Scale: Awareness Subscale; DERS-Clarity = Difficulties in Emotion
Regulation Scale: Clarity Subscale; PAI-BOR-A = Personality Assessment Inventory Borderline Features-Affective Instability
Subscale; AAQ-II = Acceptance and Action Questionnaire- Second Version; DERS-Goals = Difficulties in Emotion Regulation
Scale: Goals Subscale; DERS-Impulse = Difficulties in Emotion Regulation Scale: Impulse Subscale.

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

Table 4. Gender differences on variables of interest.

Variables Females M (SD) Males M (SD) Effect size (d)
DERS-Awareness 15.27 (4.73) 15.85 (4.61) -.12
DERS-Clarity 11.71 (4.37) 10.90 (4.19) .19
PAI-BOR-A 51.32 (10.90) 50.59 (11.42) .07

AAQ-II 19.93 (8.96) 20.08 (9.23) -.02
DERS-Goals 14.21 (5.10) 14.37 (5.06) -.03
DERS-Impulse 11.10 (5.19) 11.32 (4.62) -.05

Note. DERS-Awareness = Difficulties in Emotion Regulation Scale: Awareness Subscale; DERS-Clarity = Difficulties in Emotion
Regulation Scale: Clarity Subscale; AAQ-II = Acceptance and Action Questionnaire- Second Version; PAI-BOR-A = Personality
Assessment Inventory Borderline Features-Affective Instability Subscale; DERS-Goals = Difficulties in Emotion Regulation
Scale: Goals Subscale; DERS-Impulse = Difficulties in Emotion Regulation Scale: Impulse Subscale.

Additional preliminary analyses were conducted to examine whether current comorbidity status or the number
of BFRBs reported by participants should be entered as covariates in subsequent analyses. Results of a chi-
square analysis indicated that the BFRB groups had significantly different comorbidity distributions, x? (2, N =
138) =16.47, p < .001. In addition, results of several t-tests indicated that people with and without comorbid
diagnoses demonstrated significantly different levels of emotional clarity (p = .04), maladaptive hyperreactivity
(p =.001), experiential avoidance (p < .001), ability to maintain goal-directed behavior when distressed (p =
.002), and ability to maintain control of behaviors when distressed (p < .001). See Table 5 for means and
standard deviations on the variables of interest differentiated by comorbidity status.

Table 5. Comorbidity differences on variables of interest.

Variables Comorbid diagnosis M(SD) No comorbid diagnosis M(SD) Effect size (d)
DERS-Awareness 15.85 (4.74) 15.15 (4.66) .15
DERS-Clarity 12.38 (4.33) 10.81 (4.21) .37
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PAI-BOR-A 55.72 (11.46) 47.81(9.47) 75
AAQ-II 23.47 (9.04) 17.41 (8.12) 71
DERS-Goals 15.79 (4.78) 13.14 (5.01) 54
DERS-Impulse 13.31 (5.74) 9.61 (3.74) .76

Note. DERS-Awareness = Difficulties in Emotion Regulation Scale: Awareness Subscale; DERS-Clarity = Difficulties in Emotion
Regulation Scale: Clarity Subscale; AAQ-Il = Acceptance and Action Questionnaire- Second Version; PAI-BOR-A = Personality
Assessment Inventory Borderline Features-Affective Instability Subscale; DERS-Goals = Difficulties in Emotion Regulation
Scale: Goals Subscale.

Results of a t-test indicated that, on average, the BFRBD group (M = 2.82, SD = 1.38) reported more BFRBs than
the subclinical BFRB group (M = 2.11, SD = .85), t(94) = 3.12, p = .02. Further, results of Pearson's correlations
indicated that the reported number of BFRBs was positively related to maladaptive hyperreactivity (r = .20, p =
.02), experiential avoidance (r = .23, p = .01), ability to maintain goal-directed behaviors when distressed (r =
.17, p = .04), and ability to inhibit impulsive behavior when distressed (p = .01). The number of reported BFRBs
was unrelated to alexithymia (p < .05).

6.2. Alexithymia

Results of a one-way MANOVA with BFRB group (i.e., BFRBD, subclinical BFRBs, and control) as the between-
subjects factor and the two alexithymia subscales of the DERS (i.e., DERS-Awareness and DERS-Awareness) as
the dependent variables indicated that the BFRB groups did not differ on levels of alexithymia, F(4, 268) =

2.14, p = .08; Wilk's A = .94; n,? = .03. Means and standard errors on the DERS-Awareness and DERS-Clarity data
are presented in Fig. 1.

Fig. 1. Comparison of BFRB groups’ mean alexithymia levels. Error bars represent standard error. DERS-Awareness =
Difficulties in Emotion Regulation Scale: Awareness Subscale; DERS-Clarity = Difficulties in Emotion Regulation Scale: Clarity
Subscale.

6.3. Maladaptive emotional reactivity

Results of a one-way ANOVA indicated that the BFRB groups reported significantly different levels of
maladaptive emotional reactivity, F(2, 134) = 9.47, p <.001, n,? = .12. Bonferroni post-hoc tests indicated that
the BFRBD group reported higher levels of maladaptive hyperreactivity than the subclinical BFRB group, p = .001,
and the control group, p < .001. The subclinical BFRB group and the control group did not report significantly
different levels of hyperreactivity, p = 1.00. Means and standard errors on the PAI-BOR-A data are presented
and compared in Fig. 2.
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Fig. 2. Comparison of BFRB groups’ mean maladaptive emotional reactivity levels. Error bars represent standard error. PAI-
BOR-A = Personality Assessmentinventory Borderline Features-Affective Instability subscale. Means sharing a superscript
did not differ at p < .05 according to Bonferroni post-hoc analyses.

6.4. Experiential avoidance

Results of a one-way ANOVA indicated that the BFRB groups reported significantly different levels of experiential
avoidance, F(2, 134) = 17.50, p < .001, n,? = .21. Bonferroni post-hoc tests indicated that the BFRBD group
reported significantly higher levels of experiential avoidance than both the subclinical BFRB group, p < .001, and
the control group, p < .001. The subclinical BFRB group and the control group did not report significantly
different experiential avoidance levels, p = 1.00. Means and standard errors on the AAQ-Il data are presented
and compared in Fig. 3.

Fig. 3. Comparison of BFRB groups’ mean experiential avoidance levels. Error bars represent standard error. AAQ-Il =
Acceptance and Action Questionnaire- Second Version. Means sharing a superscript did not differ at p < .05 according to
Bonferroni post-hoc analyses.

6.5. Ineffectual response inhibition when distressed

Results of a one-way MANOVA with BFRB group (i.e., BFRBD, BFRB, and control) as the between-subjects factor
and the two subscales of the DERS that measure response inhibition when distressed (i.e., DERS-Goals and
DERS-Impulse) as the dependent variables indicated that the BFRB groups reported significant differences on
ability to inhibit responses when distressed, F(4, 268) = 6.12, p < .001; Wilk's A = .84; n,? = .08. Follow-up
univariate analyses indicated that the three groups significantly differed on the DERS-Goals subscale, F(2, 135) =
8.42, p <.001, ny? =.11, and on the DERS-Impulse subscale, F(2, 135) = 11.49, p < .001, n,* = .15.

Bonferroni post-hoc tests were used to further examine differences on the DERS-Goals and DERS-Impulse
subscales. Post-hoc tests for the DERS-Goals subscale indicated that the BFRBD group reported having more
difficulty maintaining goal-directed behavior when distressed than did both the subclinical BFRB group, p = .002,
and the control group, p = .001. The subclinical BFRB group and the control group did not significantly differ
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from each other in terms of ability to maintain goal-directed behavior when distressed, p = 1.00. Post hoc-tests
for the DERS-Impulse subscale indicated that the BFRBD group reported having more difficulty maintaining
control over their behaviors when distressed than did both the subclinical BFRB group, p < .001, and the control
group, p < .001. The subclinical BFRB group and the control group did not significantly differ from each other in
terms of ability to maintain control over behaviors when distressed, p = 1.00. Means and standard errors on the
DERS-Goals and DERS-Impulse data are presented and compared in Fig. 4.

Fig. 4. Comparison of BFRB groups’ mean experiential avoidance levels. Error bars represent standard error. DERS-Goals =
Difficulties in Emotion Regulation Scale: Goals Subscale; DERS-Impulse = Difficulties in Emotion Regulation Scale: Impulse
Subscale. Means sharing a superscript did not differ at p < .05 according to Bonferroni post-hoc analyses.

6.6. Analyses controlling for comorbidity

Three separate planned contrasts were conducted to examine whether the three groups (BFRBD, BFRB, Control)
demonstrated the same differences on maladaptive emotional reactivity, experiential avoidance, and ineffectual
response inhibition when distressed, when comorbidity was controlled for, as they did in the previously
reported analyses. Results of these analyses did not change the pattern of results described above.

6.7. Analyses controlling for number of reported BFRBs

Three additional planned contrasts were conducted to examine whether the pattern of results pertaining to
maladaptive emotional reactivity, experiential avoidance, and ineffectual response inhibition remained
consistent when controlling for the number of reported BFRBs. Results of these analyses did not change the
patterns described above.

7. Discussion

The current study was designed to extend understanding of ED in BFRBDs by (a) exploring the presence/nature
of ED across multiple types of BFRBDs and (b) examining whether ED differentiates people with BFRBDs from
those with subclinical BFRBs. Accordingly, the current study compared people with BFRBDs, people with
subclinical BFRBs, and people unaffected by BFRBs on four ER deficits hypothesized to underlie ED (alexithymia,
maladaptive emotional reactivity, experiential avoidance, and response inhibition when distressed). Consistent
with hypotheses, participants with BFRBDs reported greater maladaptive hyperreactivity, experiential
avoidance, and difficulty inhibiting responses when distressed in comparison to participants unaffected by
BFRBs. Participants with BFRBDs also reported greater maladaptive hyperreactivity, experiential avoidance, and
difficulty inhibiting responses when distressed in comparison to participants with subclinical BFRBs. Notably,
these findings held, even when controlling for comorbidity status and total number of BFRBs, suggesting that
differences were due to BFRBD status and not to artifacts of BFRBD status. These results mirror previous findings
examining maladaptive hyperreactivity (Snorrason et al., 2010, Wetterneck et al., 2016), experiential avoidance
(Arabatzoudis et al., 2017, Snorrason et al., 2010, Wetterneck et al., 2016), and response inhibition abilities
when distressed (Arabatzoudis et al., 2017, Snorrason et al., 2010). Extending and clarifying previous findings,
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the current findings also suggest that, unlike people with BFRBDs, people with subclinical BFRBs do not
demonstrate deficits in emotional reactivity, experiential avoidance, and ineffectual response inhibition when
distressed, relative to unaffected controls.

Inconsistent with hypotheses, current results indicated that the BFRB groups did not report significantly
different levels of alexithymia. These unexpected findings contrast previous findings from Roberts et al. (2016).
Utilizing the same measure of alexithymia as the current study, Roberts et al. (2016) found that (a) people with
BFRBs reported lower levels of emotional clarity than people without BFRBs and (b) people with and without
BFRBs did not differ in terms of emotional awareness. The reasons for the discrepancy between the current
findings and those of Roberts et al. (2016) are unclear. However, it may be worth noting that Roberts et al.'s
(2016) BFRB sample potentially included people with subclinical BFRBs and people with BFRBDs. In addition, it
may be worth noting that the average DERS-Awareness and DERS-Clarity subscale scores reported by

both Roberts et al.'s (2016) BFRB and control groups were markedly lower than the average scores reported by
the current study's BFRBD and control groups. In addition, the average DERS-Awareness and DERS-Clarity scores
reported by Roberts et al.'s (2016) control group also appear to be markedly different from these subscales’
norms (Gratz and Roemer, 2004).

Current results pertaining to alexithymia also conflict with findings from Calikusu et al. (2002) and Snorrason et
al. (2010). Sample differences may account for these discrepancies: in contrast to the current study's BFRBD
sample composition, both Calikusu et al. (2002) and Snorrason et al.'s (2010)BFRBD samples solely consisted of
clinical skin pickers. This difference may indicate that alexithymia deficits are not features of all BFRBD types;
rather, alexithymia deficits may be most robust in clinical skin picking. We preliminarily tested this hypothesis by
using t-tests to compare participants in the current BFRBD group who reported clinical skin picking with
participants in the current subclinical BFRB group who reported subclinical skin picking on levels of emotional
awareness and clarity. Similar to what was found by Calikusu et al. (2002) and Snorrason et al. (2010),
participants in the BFRBD group who reported clinical skin picking reported having marginally greater difficulty
understanding emotions (M = 14.52, SE = 1.23) than did participants in the subclinical BFRB group who reported
subclinical skin picking (M = 11.57, SD = .84), p = .06. However, these same participants did not differ on
emotional awareness, p = .35.

Overall, results of the current study suggest that BFRBDs are characterized by ED. Furthermore, the current
results suggest that ER deficits differentiate those whose BFRBs cause impairment (i.e., people with BFRBDs)
from those whose BFRBs do not (i.e., people with subclinical BFRBs). Moreover, people with subclinical BFRBs do
not appear to differ from people unaffected by BFRBs. These findings suggest that BFRBs may develop
independent of ER deficits, but when a BFRB occurs in someone with deficits in emotional reactivity, experiential
avoidance, and response inhibition when distressed, their risk of developing a BFRBD increases.

The current results may be useful for generating hypotheses about mechanisms by which BFRBs develop into
BFRBDs. Previous research has shown that those with BFRBDs frequently perform BFRBs upon experiencing
certain undesirable emotions (e.g., anxiety and boredom; Roberts et al., 2015; Teng et al., 2004). Building on
these observations, the current results suggest that affected persons may be abnormally sensitive to
experiencing certain emotions (i.e., maladaptive emotional reactivity) and, consequently, may experience these
undesirable emotions frequently. As a result, affected persons may frequently implement BFRBs to regulate
these undesirable emotions because of their unwillingness to experience these emotions (i.e., experiential
avoidance) as well as their inability to maintain adaptive goal-directed behavior when experiencing these
emotions (i.e., ineffectual response inhibition when distressed). Future research should investigate this
conceptualization of BFRBDs.
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Furthermore, the current study may be useful for speculating about why research has shown that treatments
such as Acceptance and Commitment Therapy (ACT; Hayes et al., 1999; Twohig et al., 2006), ACT-enhanced
behavior therapy (AEBT; Twohig and Woods, 2004; Woods et al., 2006; Woods and Twohig, 2008),

and Dialectical Behavior Therapy (DBT)-enhanced behavior therapy (Keuthen et al., 2012, Keuthen et al.,

2011, Keuthen et al., 2010) effectively reduce BFRB severity and impairment. Specifically, the current results
appear to support the hypothesis that these treatments reduce ER deficits which, in turn, leads to reductions in
BFRB severity and impairment. Future research should investigate this possibility.

The current study had some limitations worth noting. First, the distribution of the BFRBD types (i.e., clinical hair
pulling versus clinical skin picking) included in the current BFRBD sample was restricted. For instance, only 1
participant in the BFRBD group had clinical hair pulling, whereas 13 participants had clinical skin picking. Due to
this restricted distribution, it is unclear whether the emotion regulation deficits identified in this study extend to
all BFRBD types or simply to the BFRBD types that were most represented in the current BFRBD sample. The
current sample's demographic uniformity (particularly in terms of age, ethnicity, and gender) is another
limitation. A final limitation involves the fact that this study did not control for participants’ negative affect (e.g.,
depression, anxiety, and neuroticism). Hypothetically, negative affect may be a factor that differentiates persons
with BFRBDs from persons with subclinical BFRBs in the sense that one's level of negative affect may mediate
whether they do or do not find their BFRB distressing/impairing. Because this study did not control for negative
affect, the possibility that the BFRBD and subclinical BFRB groups differed on emotion regulation deficits
because of systematic differences in negative affectivity levels cannot be dismissed. Future research exploring
ER deficits in persons with BFRBDs should improve on these limitations.

Although the current study provides some evidence of the importance of ED in BFRBD status, several questions
remain. First, the relationship between each of the outlined ER deficits and BFRB severity remains unclear.
Second, the relationship between each of these ER deficits and BFRB substyles (e.g., automatic and focused) is
fairly unknown despite conjecture that this relationship may be important (Arabatzoudis et al., 2017). Third, it is
unclear why people with BFRBDs rigidly implement BFRBs as ER strategies and do not necessarily rigidly
implement the ER strategies characteristic of other disorders (e.g., worry and rumination). Continued research
on maladaptive ER's contribution to BFRBs and BFRBDs will be useful for answering such questions.
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