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The current study explores the personality traits of compulsivity (e.g., sense of orderliness and duty to perform
tasks completely) and restricted expression (e.g., emotion expression difficulties) as potential moderators
of the relation between affect lability and frequency of hard exercise episodes in a sample of individuals with bu-
limic pathology. Participants were 204 adult females recruited in five Midwestern cities who met criteria for
threshold or subthreshold bulimia nervosa (BN). Compulsivity was found to significantly moderate the relation
between affect lability and number of hard exercise episodes over the past 28 days, such that among those with
high compulsivity, level of affect lability was associated with the number of hard exercise episodes; whereas,
among thosewith low compulsivity, affect labilitywas not associatedwith the number of hard exercise episodes.
The same pattern of findings emerged for restricted expression; however, this finding approached, but did not
reach statistical significance. As such, it appears that affect lability is differentially related to hard exercise
among individualswith BNdepending upon the level of compulsivity and, to amore limited extent, restricted ex-
pression. These results suggest that, for individualswith BNwith either compulsivity or restricted expression, fo-
cusing treatment on increasing flexibility and/or verbal expression of emotions may help in the context of
intense, fluctuating affect.

© 2013 Elsevier Ltd. All rights reserved.
1. Introduction

Binge eating and the compensatory behavior of purging (e.g.,
vomiting) have both been understood as modes of affect regulation in
the context of bulimia nervosa (BN). That is, there is evidence to suggest
that these bulimic behaviors may serve to help an individual manage
his/her negative affect or escape from aversive self-awareness
(Heatherton & Baumeister, 1991). This conceptualization has been put
forth both in theoretical and narrative accounts of BN and has been tested
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empirically using various research methods, including experiments, eco-
logical momentary assessment/experience sampling techniques, and ret-
rospective reports (e.g., Engelberg, Steiger, Gauvin, & Wonderlich, 2007;
Fox & Froom, 2009; Moon & Berenbaum, 2009; Telch, 1997). While
some work has considered the potential affect regulation function of an-
other compensatory behavior, hard exercise, this area of research is
much less developed. In the current paper, we define hard exercise as in-
tense exercise engaged in as ameans of controlling one'sweight or shape.
To date, there has been no consideration of factors that, in combination
with affect regulation difficulties, may be associated with hard exercise.
The current study tests whether the personality variables of compulsivity
and restricted expressionmaymoderate the relation between affect labil-
ity and hard exercise in a sample of womenwith threshold or subthresh-
old BN.

Hard exercise is a common symptom of eating disorders with
prevalence rates within various eating disorder samples ranging
from 20% to 58% (Dalle Grave, Calugi, & Marchesini, 2008; De Young
& Anderson, 2010; Shroff et al., 2006), and a prevalence estimate of
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about 40% among individuals with BN (39.3%—Dalle Grave et al., 2008;
43.5%— Shroff et al., 2006). Given that a large proportion of individuals
with BN engage in hard exercise and that this behavioral pattern can
lead to excessive weight loss and possible medical and psychological
complications such as potential changes in cardiac function, arrhyth-
mias, and body image problems (La Gerche, Connelly, Mooney,
Maclsaac, & Prior, 2008; La Gerche & Prior, 2007; Seigel & Hetta,
2001), it is important to more thoroughly explore factors associated
with hard exercise among this population. Additionally, hard exercise
has been found both among individuals with BN and unselected college
samples to be associated with suicidal behavior and capability, as well
as pain insensitivity (Smith et al., 2013), which suggests that hard exer-
cise can be a clinically concerning behavior that requires increased un-
derstanding. It should be noted that not all forms of exercise, even
among those with disordered eating, are necessarily deleterious in
terms of medical complications or psychological difficulties. However,
use of hard exercise to control weight or shape (as defined here) is ar-
guably less healthy than exercise motivated by health.

1.1. Hard exercise and affect regulation

There is amodest but building evidence base to suggest that hard ex-
ercisemay serve as a formof affect regulation for individualswith eating
disorders. For example, Powell and Thelen (1996) asked women with
BN to report on their mood every 2 hours for six days, finding that mo-
mentary negative affect significantly decreased following exercise be-
haviors. These results provide in-the-moment evidence that exercise
may serve as a means of down-regulating negative affect among indi-
viduals with BN. Additionally, using ecological momentary assessment
methodology, Goldschmidt et al. (2012) found that individuals with
BN and a history of anorexia nervosa (AN), but not those without a his-
tory of AN, reported a decrease in negative affect following exercise (al-
though this difference was not statistically significant). This finding
tentatively suggests that a history of AN may influence the extent to
which exercise is motivated by affect regulation. Other work has
found associations between negative affect and exercise among those
with eating disorders at least suggest a possible role for exercise inman-
aging mood difficulties. Peñas-Lledo, Vaz Leal, and Waller (2002), for
example, found that individuals with anorexia nervosa who engaged
in excessive exercise also tended to struggle with depression and anxi-
ety, and Waller et al. (2003) found that excessive exercise in an eating
disordered sample was associated with state anger. All of these findings
taken together provide some evidence to suggest that exercise may, at
least in part, be motivated by a desire to decrease aversive affect
among individuals with eating disorders.

In nonclinical samples, numerous studies using experimental para-
digms have found that exercise leads to improvement in mood; in par-
ticular, this phenomenon occurs by means of either increasing positive
affect or decreasing negative affect (Anderson & Brice, 2011; Dunn &
McAuley, 2000; Lutz, Lochbaum, & Turnbow, 2003; Steptoe & Cox,
1988). Work using experience sampling methodology has yielded sim-
ilar findings. For example, using a nonclinical college sample, LePage
and Crowther (2010) found that women reported lower negative affect,
as well as higher positive affect following exercise episodes. Also using
experience sampling methodology and a nonclinical college sample,
De Young and Anderson (2010) found that 58% of their sample reported
engaging in exercise in response to negative affect and that these indi-
viduals reported elevated eating pathology, as well as lower body
image and self-esteem, compared to individuals who did not report
using exercise as an affect regulation mechanism. In line with this find-
ing, Adkins and Keel (2005) found that the extent to which collegemen
andwomen reported exercising tomanagemood or stresswas positive-
ly correlated with number of exercise episodes engaged in (r = .34)
and obligatory exercise scores (r = .41). These findings suggest that
when exercise is motivated by negative affect, it may more likely
be accompanied by eating disorder-related symptoms.Work examining
personality, exercise, and affect found that neuroticism significantly
predicted mood improvement as a motivation for exercise in a
nonclinical sample (Davis, Fox, Brewer, & Ratusny, 1995), suggesting
that perhaps the personality variable of neuroticismmay impact the ex-
tent to which exercise is motivated by affect.

Thus, there is some evidence to suggest that exercise among individ-
ualswith BNand nonclinical populationsmay be reinforced bymeans of
its modulating effects on aversive (as well as positive) affect. It appears
that for at least some individuals, hard exercise is engaged in as a re-
sponse to negative affect, possibly serving to decrease or modulate un-
pleasant affective experience. But for whom among those with BN
does negative affect especially drive the behavioral pattern of hard exer-
cise? In this study, using a sample ofwomenwith bulimic pathology,we
consider personality factors that may help determine for whom emo-
tion dysregulation might be associated with hard exercise.

1.2. Affect lability

The current study examines a particular component of emotion
dysregulation: affect lability. Affect lability refers to the extent to
which affective experience changes over time in terms of intensity, va-
lence, or discrete emotion category, and is generally considered aversive
(Oliver & Simons, 2004). We see a clear theoretical connection between
affect lability and emotion dysregulation, because if one's affective state
is shifting rapidly in an uncontrolled way, he/she likely has difficulty
regulating his/her affect. This idea is supported by the fact that affect
lability, based upon factor analytic analyses, is understood as a compo-
nent of the emotion dysregulation factor of the Dimensional Assess-
ment of Personality Pathology (Livesley & Larstone, 2008).

Research has indicated that individuals with BN experience signifi-
cantly more fluctuations in mood compared to control individuals
(Johnson& Larson, 1982), and that, in general, affect lability is an impor-
tant correlate of binge eating and BN (Cassin & von Ranson, 2005;
Greenberg & Harvey, 1987). Given the aversive quality of affect lability,
individualswith BN are theoreticallymotivated to escape unpleasant af-
fective states or to make efforts to modulate the fluctuations in affect
over time. We consider two dimensions of personality that may direct
efforts at affect regulation toward hard exercise: compulsivity and re-
stricted expression.

1.3. Compulsivity

Compulsivity is a personality trait involving orderliness and consci-
entiousness characterized by a “strong sense of duty and obligation to
complete all tasks thoroughly and meticulously” (Krueger, Skodol,
Livesley, Shrout, &Huang, 2007, p. 68). Researchhas found that compul-
sivity (particularly when combined with impulsivity) is related to bu-
limic symptomatology, as well as personality problems, depressive
symptoms, and substance use among women with BN (Engel et al.,
2005). Further, research has indicated that the personality trait of
compulsivity is elevated among individuals with BN (Raymond et al.,
1999) and that individuals who report engaging in binge–purge
behavior (i.e., individuals with BN or anorexia nervosa, binge/purge
subtype) endorse similarly high levels of compulsivity as individuals
with restricting anorexia nervosa (Claes, Vandereycken, & Vertommen,
2002). Thus, overall, compulsivity appears to have ties with bulimic
pathology.

Little work has explored the relation between compulsivity and ex-
ercise among individuals with eating disorders in general or BN in par-
ticular. In one study that examined this relation, Shroff et al. (2006)
found that individuals with eating disorders who reported excessive
exercise (defined based upon quantity and the extent to which the
exercise interferedwith daily life) tended to display compulsive person-
ality characteristics. Similarly, Davis, Kaptein, Kaplan, Olmsted, and
Woodside (1998) found that individuals with AN who reported a
high level of exercise scored significantly higher than their moderate/
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non-exercising counterparts on a measure of obsessive–compulsive
personality. No research, to the authors' knowledge, has specifically ex-
plored compulsivity and exercise in individuals with BN in particular.
Connecting compulsivity with emotion in an eating disorder sample,
Lawson,Waller, and Lockwood (2007) found that high levels of avoided
emotional arousal were associated with compulsivity, indicating that
individuals who are intent on escaping aversive affective states may en-
gage in compulsive behaviors that aid in avoidance of emotion; exercise
may serve this function. Exercise may be particularly effective for
those in need of orderliness and predictability given that exercise
can be done in a routine and automatized fashion with the help
of work out equipment, timers, speedometers, and calorie coun-
ters. For this reason, those with combined compulsivity and affect
lability may engage in exercise to stabilize emotional state or de-
crease intense negative affect in a way that aligns with needs relat-
ed to compulsivity.

1.4. Restricted expression

Restricted expression can be understood as a personality trait
that encompasses emotion expression and interpersonal difficul-
ties (Krueger et al., 2007). Emotion expression difficulties have
been observed in individuals with eating disorders and in associa-
tion with eating pathology. For example, Ioannou and Fox (2009)
found that emotion expression skills were negatively correlated
with Eating Disorder Inventory (EDI; Garner, Olmsted, & Polivy,
1983) subscale scores that reflect core disordered eating pathology:
drive for thinness, bulimia, and body dissatisfaction. Additionally,
Forbush and Watson (2006) explored emotional inhibition among in-
dividuals with varying eating disorder diagnoses and found that indi-
viduals with BN had higher emotional inhibition as compared to
individuals with anorexia nervosa and healthy controls. Thus, evidence
suggests that restricted expression, at least those difficulties related to
emotional expression, may be related to eating disorder severity and
BN in particular.

To the authors' knowledge, no research has explored possible rela-
tionships between restricted expression and hard exercise in individ-
uals with BN. Given that restricted expression encompasses expressive
and interpersonal difficulties, for highly emotionally restricted individ-
uals with BN, bulimic behaviors (like hard exercise) may become a pri-
marymeans of emotional expression or outlet. Further, it is possible that
this behavioral expression may become a means of regulating aversive
emotional states. It is possible that affect lability and restricted expres-
sion combine in women with BN such that those who are both high in
affect lability and restricted expression may engage in more hard exer-
cise. In this scenario, exercise may serve as a grounding activity in the
midst of affect fluctuation, particularly among those with few expres-
sive outlets for managing this fluctuating affect (i.e., those high in re-
stricted expression).

1.5. The current study

While there is growing evidence to suggest that hard exercise as a
compensatory behavior of BN is related to affect regulation, to date, no
work has examined potential moderators of the relation between affect
lability (a component of emotion dysregulation) and frequency of hard
exercise. The current study explored compulsivity and restricted ex-
pression as potential moderators of this relationship. In particular, we
examined whether the relation between affect lability and number of
hard exercise episodes over the past month is influenced by the person-
ality traits of compulsivity and restricted expression. We hypothesized
that these personality variables would interact with affect lability to
identify levels of hard exercise. More specifically, we hypothesized
that individuals with high affect lability and either high compulsivity
or high restricted expression would indicate the highest frequencies of
hard exercise episodes over the past 28 days.
2. Method

2.1. Participants

Participants were 204 adult women recruited through community
advertising and eating disorder clinics in five Midwestern cities
(Madison, WI; Minneapolis, MN; Fargo, ND; Chicago, IL; and Columbia,
MO). Based upon a telephone interview, 144 (71%) met full diagnostic
criteria for BN according to the Diagnostic and Statistical Manual of Men-
tal Disorders, 4th edition (DSM-IV; APA, 1994), and 60 (29%)met criteria
for subthreshold BN, defined as (a) binge eating and compensatory be-
havior occurring at least once per week over the past three months, or
(b) compensatory behavior occurring at least once per week along
with subjective bulimic episodes (i.e., episodes of binge eating that
are not objectively large, but do involve loss of control). In order
to further characterize this sample in terms of bulimic behaviors,
we note that, over the past 28 days, self-report data yielded a mean
number of 15.75 objective binges (SD = 23.56), 12.91 subjective binges
(SD = 14.46), 22.5 vomiting episodes (SD = 36.4), 2.75 laxative use
episodes (SD = 6.3), and 1.1 diuretic use episodes (SD = 5.1).

Mean age of participants was 25.7 years (SD = 8.8 years). The ma-
jority of participants was single and had never been married (75%),
self-identified as Caucasian (n = 185, 90.7%; Asian: n = 7, 3.4%;
Black: n = 5, 2.5%; Hispanic: n = 3, 1.5%; other races/ethnicities:
n = 4, 2.0%), and had at least some college education (92%). Based
upon self-reported weight and height, mean body mass index (BMI)
was 22.9 kg/m2 (SD = 5.2).

2.2. Procedure

Trained interviewers administered a telephone interview that in-
cluded the eating disorder module from the Structured Clinical Inter-
view for DSM-IV, Patient Edition (SCID-P; First, Spitzer, Gibbon, &
Williams, 1995). Interviewers used criteria for binge eating established
in the Eating Disorder Examination (EDE; Fairburn & Cooper, 1993) to
determine if reported food portions during binge eating episodes were
objectively large in amount. Participants whomet current DSM-IV diag-
nostic criteria for threshold or subthreshold BN were scheduled for an
in-person visit where they provided informed consent, completed a
set of questionnaires, and received $50 compensation for their partici-
pation. The Institutional Review Boards at each study site approved
this study.

2.3. Measures

2.3.1. The Structured Clinical Interview for DSM-IV, Patient Edition (SCID-P)
Eating Disorder Module (First et al., 1995)

The SCID-P is a widely used semi-structured interview that assesses
the presence of Axis I disorders. In this study, the eating disorder mod-
ule of the SCID-P was used during the phone screen in order to deter-
mine diagnostic eligibility. Prior research suggests that phone versus
in-person SCID interviews are not significantly different from each
other (Keel, Mitchell, Miller, Davis, & Crow, 1999).

2.3.2. Eating Disorder Examination-Questionnaire (EDE-Q; Fairburn &
Beglin, 1994)

The EDE-Q is a 36-item self-report survey adapted from the EDE in-
terview (Fairburn & Cooper, 1993). Relevant to the current study, num-
ber of hard exercise episodes was assessed by asking the number of
times participants “exercised hard as a means of controlling your
shape or weight” over the past 28 days. Although only one item was
used to assess exercise, we note that other studies have used one- or
two-item measures of exercise and found it to be a reliable approach
(e.g., Joiner & Tickle, 1998; Mechanic & Hansell, 1987; Tanasescu et al.,
2002). Given that individuals themselves are asked to judge for them-
selves whether or not exercise is “hard,” it should be acknowledged
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that we examined perceived hard exercise rather than hard exercise
according to objective criteria.

2.3.3. Dimensional Assessment of Personality Pathology—Basic Question-
naire (DAPP-BQ; Livesley, Jackson, & Schroeder, 1992)

The DAPP-BQ is a 290-item self-report measure of personality that
encompasses 18 subscales, including the subscales of interest in the cur-
rent study, including affect lability, compulsivity, and restricted expres-
sion. The affect lability factor reflects emotionality andfluctuating affect,
the compulsivity factor reflects a need for order and exactness, and
the restricted expression reflects difficulties expressing emotion and
personal information to relevant others. The DAPP-BQ has acceptable
psychometric properties with internal consistency coefficients for
subscales ranging from 0.83 to 0.94, and test–retest reliability over a
3-week period from 0.81 to 0.93 (Livesley & Larstone, 2008). Good va-
lidity has been demonstrated by high convergence between the DAPP-
BQ and the Schedule for Nonadaptive and Adaptive Personality (SNAP;
Clark, 1993). In the current study, the three subscales of restricted ex-
pression, compulsivity, and affect lability had coefficient alphas ranging
from 0.90 to 0.92.

2.4. Analytic strategy

To test thehypothesizedmoderatormodels involving thedependent
variable of frequency of hard exercise episodes we used hierarchical
multiple regression. In Step 1, affect lability and the moderator of inter-
est (e.g., restricted expression) were entered as independent variables.
In Step 2, the two-way interaction of affect lability and the moderator
(e.g., affect lability × restricted expression) was entered. Interaction
terms were created by multiplying together the centered independent
variables as recommended by Frazier, Tix, and Barron (2004) for contin-
uous variables. The nature of the significant interactions was assessed
via simple slope analyses (Aiken & West, 1991).

3. Results

3.1. Descriptive statistics

The average number of hard exercise episodes engaged in over the
past 28 days was 6.89 (SD = 10.75) with a wide range from zero to
84 episodes, a median of 1.00 episodes, and the upper quartile was
reporting at least 11 episodes over the past 28 days (Table 1). Affect la-
bility was significantly positively correlated with both compulsivity
(r = .22, p = .002) and restricted expression (r = .14, p = .046),
while compulsivity and restricted expression were also significantly
positively correlated (r = .30, p b .001). These small to moderate
correlations indicate that the independent variables of interest are relat-
ed, but distinct constructs. Compulsivity was significantly correlated
with the number of hard exercise episodes (r = .15, p = .039), with
greater compulsivity associated with more episodes of hard exercise.
In contrast, neither affect lability (r = .12, p = .094) nor restricted
Table 1
Means, standard deviations, and correlations for the study variables (N = 204).

1 2 3 4

1. Affect lability – M = 51.29, SD = 13.42
2. Restricted expression .14⁎ – M = 47.80, SD = 13.07
3. Compulsivity .22⁎⁎ .30⁎⁎⁎ – M = 54.06, SD = 11.88
4. Number of hard
exercise episodes

.12 .05 .15⁎ – M = 6.89, SD = 10.75

Note. Affect lability, restricted expression, and compulsivity are subscales of the
Dimensional Assessment of Personality Pathology-Basic Questionnaire. Number of hard
exercise episodes refers to exercise episodes over the past 28 days. Variables are
continuous with higher values reflecting higher levels of the construct.
⁎ p b .05.
⁎⁎ p b .01.
⁎⁎⁎ p b .001.
expression (r = .05, p = .493) were significantly related to frequency
of hard exercise.

3.2. Interactive findings

The interaction of affect lability and compulsivity was significant
in identifying frequency of hard exercise episodes, t(199) = 2.20,
p = .029 (see Table 2). As displayed in Fig. 1, which depicts slopes
based upon regression model coefficients, those with high levels of af-
fect labilitywho also had high levels of compulsivity engaged in a higher
number of hard exercise episodes over the past 28 days than thosewith
high affect lability and low compulsivity. In contrast, among those with
low levels of affect lability, level of compulsivity was not significantly
related to the number of hard exercise episodes engaged in. (For all fig-
ures, high and low levels of the independent variables were determined
by one standard deviation above and below the mean, respectively).
Simple slope analyses indicated that affect lability was significantly
associated with number of hard exercise episodes at high levels of com-
pulsivity (1 SD above themean), β = .24, t(199) = 2.43, p = .016, but
not at low levels of compulsivity (1 SD below the mean), β = − .06,
t(199) = − .64, p = .524. Due to the skewed nature of the hard exer-
cise variable (many zeros with several extreme-range data points), we
reran this regression using a log transformed dependent variable and
the same pattern of findings emerged.

The affect lability × restricted expression interaction approached
significance in identifying frequency of hard exercise episodes,
t(199) = 1.88, p = .062 (see Table 2). Those with high levels of affect
labilitywhoalso had high levels of restricted expression reported amar-
ginally higher frequency of hard exercise episodes over the past 28 days
than those with high affect lability and low restricted expression (see
Fig. 2). In contrast, among those with low levels of affect lability, level
of restricted expression did not differentiate as clearly the number of
hard exercise episodes engaged in. Simple slope analyses indicated
that affect lability was significantly associated with the number of
hard exercise episodes at high levels of restricted expression (1 SD
above the mean), β = .26, t(199) = 2.47, p = .014, but not at low
levels of restricted expression (1 SD below the mean), β = − .02,
t(199) = − .17, p = .866. Due to the skewed nature of the hard exer-
cise variable (many zeros with several extreme-range data points), we
reran this regression using a log transformed dependent variable and
the same general pattern of findings emerged, within the context of
trend-level findings (p = .117).

Of note, we also ran the hierarchical multiple regressions excluding
those who reported no episodes of hard exercise in the past 28 days
(n = 98), resulting in 106 with at least one episode of hard exercise.
The affect lability × compulsivity interaction remained significant,
t(102) = 2.11, p = .037 with the same pattern of findings (i.e., the
combination of high affect lability and high compulsivity associated
with highest frequency of hard exercise). The affect lability × restricted
Hierarchical multiple regression analyses of the interaction of affect lability and personal-
ity variableswith number of hard exercise episodes over the past 28 days as thedependent
variable.

Step and predictors B SE B β t (dfs) p ΔR2

Step 1 .02
Affect lability .07 .06 .09 1.27 (2200) .206
Compulsivity .11 .07 .13 1.75 (2200) .082

Step 2 .05⁎

Affect lability × compulsivity .01 .01 .15⁎ 2.20 (1199) .029
Step 1 .02

Affect lability .09 .06 .11 1.60 (2200) .111
Restricted expression .03 .06 .03 .46 (2200) .648

Step 2 .03^

Affect lability × restricted expression .01 .01 .13^ 1.88 (1199) .062

^ p b .10.
⁎ p b .05.
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Fig. 1. The interaction of affect lability and compulsivity with number of hard exercise ep-
isodes over the past 28 days as the dependent variable.
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expression interaction was also significant when limiting analyses
to those with at least one episode of hard exercise, t(102) = 2.32,
p = .022, and the pattern of results was also similar to that observed
in the full sample with the combination of high affect lability and high
restricted expression associated with the highest number of hard exer-
cise episodes over the past 28 days.

Additionally, we ran each of our hierarchical multiple regressions
again after controlling for age, BMI, site difference, and number of bu-
limic behaviors engaged in over the past 28 days (including OBEs,
SBEs, vomiting, laxative use, and diuretic use episodes) and found no
meaningful differences in our interactive findings.

4. Discussion

This study examined potential moderators in the relation between
affect lability and hard exercise episode frequency among individuals
with BN, finding that compulsivity moderated this relation. Further,
there was a trend toward restricted expression also moderating the re-
lation between affect lability and hard exercise; when analyses were
limited to those who engaged in at least some hard exercise over the
past 28 days, restricted expression was a significant moderator in this
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Fig. 2. The interaction of affect lability and restricted expression with number of hard ex-
ercise episodes over the past 28 days as the dependent variable.
model. In particular, it was found that needing activities and the envi-
ronment to be “just right” and orderly and/or being characterized as in-
tensely conscientious (i.e., high compulsivity) in combinationwith high
affect lability was associated with a high frequency of hard exercise ep-
isodes. Similarly, it was found that difficulty expressing oneself verbally
(i.e., high restricted expression) in combination with fluctuating, often
aversive affect (i.e., high affect lability) was associated with a high fre-
quency of hard exercise. On the other hand, results suggested that
when one is low in compulsivity (or restricted expression), affect labil-
ity does not appear to be related to frequency of hard exercise. These re-
sults suggest that within a sample of women with BN, the personality
traits of compulsivity and restricted expression may be associated
with the extent to which hard exercise is related to affect volatility.
Thus, hard exercise may not serve as an emotion regulation technique
for all individuals with BN who report engaging in hard exercise.

These findings are consistent with the hypothesis that hard exercise
may be a particularly effective emotion regulation technique for
those who tend to need extensive order and predictability in their
lives and/orwhohave difficulty expressing emotions to others interper-
sonally. Exercise is a behavior that can be done in a highly ritualized and
repetitive way, particularly when using machines or equipment that
calculate exact calorie expenditure, distance, and heart rate. As such,
for those high on compulsivity, hard exercise may serve as an effective
safety behavior to manage affective discomfort in a way that is maxi-
mally tolerable, because it aligns with personality needs of order and
predictability.

When considering the interaction of restricted expression and affect
lability in the whole sample, trend-level findings emerged before and
after performing a log transformation of the hard exercise variable;
however, when this interactionwas considered in the subset of individ-
uals who reported at least some hard exercise over the past month, the
interaction was significant regardless of whether or not a log transfor-
mation was applied to the hard exercise dependent variable. These dis-
crepant findings taken together suggest that there may be unique
characteristics of those who engage in at least one episode of hard exer-
cise that lend themselves to different relations between interpersonal
expressivity, affect, and hard exercise. Given the trend-level interaction
in the full sample, future research is needed to replicate and expand
upon this finding.

But, why would hard exercise be particularly effective for affect reg-
ulation among individuals with restricted expression? Hard exercise
may serve as a replacement for verbal emotional expression and thus
function as an emotional outlet for those with difficulties expressing
emotions in conventional ways. Further, exercise may provide a form
of social connectedness that may be otherwise hard to achieve due
to restricted expression. Hard exercise, depending upon where it is
performed, may serve as a means of engaging with the world without
having to express oneself or take the initiative to connect with others.
For example, a person may find that being in the presence of others at
the gym while exercising or participating in an intense spinning class
with others may give a sense of replaced connectedness in the context
of actual isolation or interpersonal connection difficulties, with hard ex-
ercise thus providing an interpersonal element at the same time as it
serves an affect regulation function. Of note, the current study did not
assess whether hard exercise was completed in a social versus non-
social context; therefore, this hypothesis is offered tentatively and re-
quires future research. Additionally, this possible explanation would
not elucidate the use of solitary hard exercise methods, such as running
outdoors or on a treadmill in the solitude of one's room.

It is interesting to note that therewas aweak, but significant positive
correlation between hard exercise and compulsivity, but not with affect
lability or restricted expression. The correlation between number of
hard exercise episodes and compulsivity is in line with previous studies
that have found connections between hard (or excessive) exercise and
compulsive personality characteristics among individuals with eating
disorders (e.g., Davis et al., 1998; Shroff et al., 2006). No prior work,
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however, to the authors' knowledge, has found a significant correlation
between hard exercise and compulsivity in a sample of individuals with
only bulimic-type psychopathology. The lack of significant correlations
between affect lability and restricted expression with hard exercise,
combined with the interactive findings involving these constructs,
suggests that hard exercise is not on its own related to either of these
variables, but rather it is the combined effects of affect lability and re-
stricted expression that are related to hard exercise episode frequency.

4.1. Strengths

The current study contributes to the literature by expanding our un-
derstanding of the relation between affect lability and hard exercise
using more complex models (i.e., moderator models), as well as well-
established and validated measures. Additional strengths of the current
study include the use of a clinical sample, the fact that datawere collect-
ed from multiple sites, and the inclusion of subthreshold BN cases. In
particular, the use of multiple data collection sites increased the gener-
alizability of study results by introducing geographic diversity to the
sample. The inclusion of both subthreshold and threshold cases of BN
increased the clinical diversity of the current sample and further con-
tributed to the generalizability of study findings.

4.2. Limitations and future directions

While results of the current study extend prior work, there are sev-
eral limitations and related future directions thatwarrant attention. The
cross-sectional nature of the study limited our ability to make conclu-
sions regarding direction of influence. Future research should examine
the prospective relations between study constructs, as it is possible
that changes in emotion dysregulation (e.g., decrease in emotion
dysregulation/affect lability) may contribute to decreased reliance
on hard exercise as a means of mood regulation, even if personality
(e.g., restricted expression, compulsivity) remains the same as is likely
given its trait-like nature (e.g., McCrae & Costa, 1997). Additionally,
using an ecological momentary assessment approach may shed light
on the micro-relations and temporal ordering between the study con-
structs. For example, does affect lability over the course of a given day
predict the presence of hard exercise episodes on that day (or the fol-
lowing day) and is this relation strengthened among those who are
high in compulsivity and/or restricted expression? Itmay also be impor-
tant for future research to examine the role of specific discrete emo-
tions, such as anger (e.g., Engel et al., 2007), in the prediction of hard
exercise. Another remaining question that extends from our findings
is whether or not individuals with the combination of affect lability
and one or both of these personality characteristics are more likely to
engage in hard exercise than other compensatory behaviors, and, if so,
why that might be. Is hard exercise particularly sought out above and
beyond other behaviors among those with these combinations of
characteristics?

There were several measurement limitations of importance in the
current study. One measurement limitation is that affect lability and
the personality constructs were assessed using the same questionnaire,
resulting in shared method variance; future work should assess these
constructs using separate assessment tools. Additionally, even though
the current study measures hard exercise using a well-validated and
widely used measure of eating disorder symptomatology (i.e., the
EDE-Q), assessing hard exercise with one item from this measure is a
limitation of the current study. In particular, a single item does not cap-
ture detailed information regarding length, intensity, and context of ex-
ercise (e.g., location of exercise; presence of others or not). Future
research should examine other ways of assessing this construct. For ex-
ample, what are the implications of leaving the definition of “hard exer-
cise” fairly subjective (as was done in the current study) versus
specifying an amount of time or a level of intensity that would be neces-
sary for an exercise episode to be defined as “hard”? Further, howmight
the use of differing definitions of hard exercise impact the relations
among the study constructs? Lastly, the fact that all constructs were
assessed using self-report questionnaires is another limitation in the
current study.

Additionally, the inclusion of both subthreshold and full threshold
bulimic presentations may have introduced concerns regarding group
differences within the sample. In particular, individuals with SBE-only
presentationsmay have had different patterns of hard exercise behavior
than individuals with OBE-only or combined-type (i.e., both OBEs
and SBEs) presentations. Few differences have been found between
SBE-only and OBE-only presentations in past work, but future work
should consider these different diagnostic presentations in relation
to hard exercise behaviors (Brownstone et al., 2013; Goossens,
Soenens, & Braet, 2009).
4.3. Clinical implications

In sum, the current work contributes to a better understanding of
whom among individuals with bulimic symptomatology may engage
in hard exercise in the context of affect lability. Given the current find-
ings, clinicians may find it useful to assess the extent to which their cli-
ents struggle with compulsivity and restricted expression in order to
determine the variety of functions that hard exercise may serve. Inter-
ventions for hard exercise among those with threshold/subthreshold
BN may then be improved by adapting them based upon personality
characteristics of the client being treated. More specifically, interven-
tions intended to decrease the use of hard exercise for individuals
with BN may be improved by increasing clients' comfort with un-
predictability and lack of order and/or focusing on interpersonal, ex-
pressive skills.

For clients high in restricted expression, clinicians may find that In-
terpersonal Psychotherapy (which has shown promise in the treatment
of BN; Fairburn, Kirk, O'Connor, & Cooper, 1986) and/or focusing on
identifying and expressing emotions verbally in session may improve
emotional expression and interpersonal relationships, in turn decreas-
ing client reliance on hard exercise. For clients high in compulsivity, a
focus on increasing tolerance of uncertainty and distress via exposure
and teaching of distress tolerance skills may make it more possible for
the client to seek out alternative, less predictable and structured
modes of affect regulation like hard exercise. In particular, treatment
may involve exposure to general lack of structure (and the anxiety
that may result from that lack of structure). For example, clients may
benefit from deliberately engaging in behaviors like arriving late for ap-
pointments, doing assignments for work or school slightly imperfectly,
or not looking at indicators of distance or calorie burning during exer-
cise, and then “sittingwith” the anxietywithout engaging in compulsive
behaviors such as exercise.
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