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Abstract

Objective: Anorexia nervosa (AN) and obsessive-compulsive disorder (OCD) are highly
comorbid. However, the factors that account for this comorbidity are poorly understood. We
examined the core dimensions of AN and OCD and psychological and personality factors shared
by both disorders.

Method: In path analyses (A=732 women with either current AN or recovered from AN), we
examined which factors were uniquely and independently associated with the core dimensions of
AN and OCD. We also examined recovery from AN as a moderator.

Results: When individuals with AN reported greater concern over mistakes, they endorsed more
severity in both AN and OCD core dimensions. These unique associations existed above and
beyond all other transdiagnostic personality and psychological factors and regardless of AN
recovery status.

Conclusions: Concern over mistakes partially accounts for severity in the core dimensions of
both AN and OCD. Concern over mistakes may represent an important target in the etiology of
AN and OCD.

Keywords

anorexia nervosa; obsessive-compulsive disorder; perfectionism; comorbidity; transdiagnostic;
concern over mistakes

Anorexia nervosa (AN) and obsessive-compulsive disorder (OCD) are highly comorbid;
OCD is found in 35-44% of patients with AN, and AN is found in 10% of female patients
with OCD, a higher prevalence than population-based estimates for either disorder (LaSalle
et al., 2004; Pinto, Mancebo, Eisen, Pagaon, & Rasmussen, 2006). Moreover, AN-OCD
comorbidity is associated with both younger age of onset and poorer prognosis in patients
with AN (Crane, Roberts, & Treasure, 2007; Simpson et al., 2013). Childhood OCD
symptoms and obsessive-compulsive personality traits are often cited as risk factors for later
AN (Anderluh, Tchanturia, & Rabe-Hesketh, 2003; Micali et al., 2011). Epidemiological
evidence has long suggested a shared etiology between AN and OCD (Anttila et al., 2014;
Micali et al., 2011; Steinhausen, Jakobsen, Helenius, Munk-Jorgensen, & Strober, 2015).
Recent preliminary molecular genetic analyses using published AN and OCD genome-wide-
association-study data and twin studies have also found that these disorders are positively
correlated genetically (~55%; Anttila et al., 2014; Cederl6f et al., 2015; Mas et al., 2013).
Such research suggests that AN and OCD may represent variations on a common phenotype
with shared brain-behavioral etiological pathways (Steinglass & Walsh, 2006; Suda et al.,
2014).

However, there has been little research exploring possible transdiagnostic factors (i.e.,
factors that lead to multiple disorders; Nolen-Hoeksema & Watkins, 2011) that confer risk to
both AN and OCD. Identifying transdiagnostic factors assists in understanding the symptom
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heterogeneity and individual differences within both AN and OCD and ultimately can point
towards treatments tailored to patients’” unique symptom patterns. In reviews of the
neuroscience literature, the primary transdiagnostic focus has been on the associations
between AN symptoms and compulsions in OCD. Both increased compulsivity—traits
marked by inappropriate behavior that persists despite not assisting in achieving a goal and
in undesirable consequences—and dysfunction in habit learning—behaviors that persist
without a clear association with the outcome—have been proposed as potential
transdiagnostic constructs that could explain AN and OCD commonalities (Godier & Park,
2015; Steinglass & Walsh, 2006).

Transdiagnostic Personality and Psychological Factors.

It is also possible that other transdiagnostic personality and psychological factors could help
explain the relation between AN and OCD. The following personality factors: Neuroticism
(i.e., a disposition toward negative emotionality in relation to uncertain or adverse events),
conscientiousness (i.e., characterized by orderliness, disciplined nature, and exactness
events), harm avoidance (i.e., a trait characterized by anxiety, behavioral inhibition, and
inflexibility), and concern over mistakes (i.e., engaging in excessive worry over perceived
errors) have all been found to be elevated in individuals with AN and OCD compared with
healthy controls (Benatti, Dell’Osso, Arici, Hollander, & Altamura, 2014; Ettelt et al., 2008;
Fassino et al., 2002; Klump et al., 2000). Although perfectionism in general has been found
to be a risk factor for both AN and OCD (Altman & Shankman, 2009; Bulik et al., 2003),
concern over mistakes, is most strongly associated with a diagnosis of AN (Bardone-Cone et
al., 2007; Bulik et al., 2003) and is elevated in OCD compared with healthy controls (Lee et
al., 2009; Suzuki, 2005). The following psychological factors were also relevant to both AN
and OCD: impulsivity (i.e., the tendency to engage in rash action) and trait anxiety (a
predisposition toward feelings of anxiety) (Altman & Shankman, 2009; Rosval et al., 2006)
because both have been found to be elevated in patients with AN and OCD compared with
healthy controls (Benatti et al., 2014; Ettelt et al., 2008; Sysko, Walsh, Schebendach, &
Wilson, 2005; Wildes, Ringham, & Marcus, 2010). Though these factors have each been
tested separately with OCD and AN, we are aware of no research examining a
comprehensive model of AN-OCD comorbidity including all of these personality and
psychological factors.

A Dimensional Approach.

Further, recent research has supported the importance of examining the overlap between
these disorders through a dimensional approach (Altman & Shankman, 2009; Roncero et al.,
2011). Focusing on specific dimensions, rather than diagnostic-level associations, allows for
a clearer understanding of potential etiological pathways and may aid in more targeted
treatment (e.g., Brown & Barlow, 2005). No research, to our knowledge, has examined the
associations between the core dimensions of AN with core dimensions of OCD (obsessions
and compulsions). Though there are several dimensions of AN that could be tested, the core
dimensions of AN involve a preoccupation with and desire to lose weight (i.e., drive for
thinness) that results in significantly low body weight and a disturbance in the way one’s
body and shape is perceived (i.e., body dissatisfaction) (American Psychiatric Association,
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2013; Garner et al., 1983). OCD is characterized by the experience of obsessions (i.e.,
recurrent and persistent thoughts or images that are intrusive), and/or compulsions (i.e.,
recurrent and persistent impulses to engage in an action) that are excessive and distressing.
Therefore, the current analyses focused on the OCD dimensions of obsessions and
compulsions and AN dimensions of drive for thinness and body dissatisfaction.

Aims and Hypotheses

The primary aim of the present study was to examine whether individual differences in the
core dimensions of AN (drive for thinness and body dissatisfaction) and OCD (obsessions
and compulsions) are associated using a large sample of women with AN. Our second aim
was to investigate whether transdiagnostic personality and psychological factors shared in
common by the two disorders could account for the associations between the core
dimensions of AN and OCD in women with AN. This study will aid in hypothesis
generation for future prospective studies.

We had two primary hypotheses. First, given that the theorized core transdiagnostic factors
for AN and OCD is shared compulsivity and habit learning, we anticipated that associations
between individual differences in the core dimensions of AN would be uniquely associated
with compulsions, but not obsessions (Godier & Park, 2015; Steinglass & Walsh, 2006).
Second, we expected that these proposed transdiagnostic personality and psychological
factors—neuroticism, harm avoidance, conscientiousness, concern over mistakes,
impulsivity, and anxiety—would be uniguely and independently (i.e., above and beyond
zero-order correlations) associated with all three outcomes: drive for thinness, body
dissatisfaction, and compulsivity (but not obsessions), given that they have independently
been shown to be related to each of these outcomes in a non-combined model (e.g., Benatti,
Dell’Osso, Arici, Hollander, & Altamura, 2014; Ettelt et al., 2008; Fassino et al., 2002;
Klump et al., 2000) . We also predicted that these relationships would remain regardless of
recovery from AN, suggesting that these associations are not simply state-dependent and
present only when participants were symptomatic.

Method

Participants

Data were collected as part of the International Price Foundation Genetic Study of AN Trios,
designed to identify genetic susceptibility loci of risk for eating disorders. A complete
description of recruitment and data collection has been published previously (Reba et al.,
2005). In brief, participants were recruited from nine sites in North America and Europe,
including Pittsburgh (W.K.), New York (K.H.), Los Angeles (M.S.), Toronto (A.K., B.W.),
Munich (M.F.), Pisa (A.R.), Fargo (J.M.), Baltimore (H.B., S.C.), and Tulsa (C.J.), between
2000 and 2003. Potential participants were identified through clinic databases, referral from
clinicians with knowledge of the study, and advertisement through a variety of local and
national media. The study was approved by local institutional review boards at all sites.
Written informed consent was obtained before participation.
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Participants were required to meet the following criteria: a) DSM-IV (American Psychiatric
Association, 2000) lifetime diagnosis of AN, excluding the amenorrhea criterion; b) low
weight less than 5th percentile of body mass index (BMI) for age and gender on the
Hebebrand and colleagues (1996) chart from the National Health and Nutrition Examination
Survey epidemiological sample; ¢) AN onset before age 25; d) weight controlled through
restricting and/or purging, including vomiting, abuse of laxatives, diuretics, enemas,
suppositories, or ipecac; e) age between 13 and 65; and f) the diagnosis of AN must have
been met at least 3 years before study entry. The last criterion ensured that participants were
unlikely to develop binge eating in the future because binge eating typically develops within
the first three years after AN onset (Bulik et al., 1997; Tozzi et al., 2005). Because the
primary aim of the study was to investigate genetic loci associated with AN, only Caucasian
participants were included (participants could be included with one non-Caucasian
grandparent). The final sample included 732 participants in total; thirty-five participants
were excluded from this analysis due to missing data. Missing data was missing at random.
In other words, there was no systematic reason for missingness. Therefore, we included only
participants with full data in these analyses.

Outcome variables: Core Dimensions of AN and OCD

EDI-2.: Drive for Thinness and Body Dissatisfaction were assessed using the Eating
Disorder Inventory-2 (EDI-2; Garner, 1990). The EDI-2 is a 91-item questionnaire of
cognitive and behavioral eating disorder dimensions. The EDI-2 has been widely used in
eating disorder (ED) research and is reported to successfully discriminate between subjects
with and without EDs (Garner et al., 1983). The EDI-2 has strong convergent and
discriminant validity (Garner et al., 1983). Participants reported on the severity of their
eating disorder cognitions and behaviors during the time their eating concerns were the
worst.

Yale-Brown Obsessive Compulsive Scale.: Obsessions and compulsions were assessed
using the Yale-Brown Obsessive Compulsive Scale (YBOCS; Goodman et al., 1989). The
YBOCS is a semi-structured interview designed to assess the severity of obsessive thoughts
and compulsive behaviors. It has excellent inter-rater reliability (Pato et al., 1994).
Participants reported on their current severity of obsessions and compulsions.

Independent variables: Transdiagnostic Personality and Psychological
Factors.

Transdiagnostic Personality Factors

Neuroticism—Extraversion—-Openness Personality Inventory.: Neuroticism and
conscientiousness were assessed using the Neuroticism—Extraversion—Openness Personality
Inventory (NEO PI-R; Costa & McCrae, 1992), a 240-item questionnaire of five major
personality domains (neuroticism, extraversion, openness to experience, agreeableness, and
conscientiousness), based on the Five-Factor Model of personality. Neuroticism, which is
one of the “Big Five” personality traits and is characterized by a disposition toward negative
emotionality and impulsiveness in relation to uncertain or adverse events (Ormel et al.,
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2004), and conscientiousness, which indexes degree of organization, persistence, control and
goal directed behavior, were included in the current study. Participants reported how much
they agreed with a series of statements that reflect their current level of neuroticism and
conscientiousness. The NEO PI-R has strong factor structure and convergent validity (Costa
& McCrae, 1992).

Frost Multidimensional Perfectionism Scale.: Perfectionism/Concern over mistakes was
assessed using the Frost Multidimensional Perfectionism Scale (FMPS; Frost et al., 1990), a
35-item self-report measure of perfectionism rated on a 5-point scale. Concern over mistakes
indexes negative reactions to mistakes, the tendency to equate mistakes with a failure, and
the belief that one will lose the respect of others because of mistakes (Bardone-Cone et al.,
2007; Frost et al., 1990). Participants reported on the intensity of their perfectionism at the
time when concerns about their eating were the worst. The FMPS has strong psychometric
properties, including factor, construct, and convergent validity.

Temperament and Character Inventory-9.: Harm avoidance was assessed using the
Temperament and Character Inventory-9 (Cloninger et al., 1993), a 240-item self-report
measure of the personality traits. Temperament is hypothesized to be moderately heritable,
stable throughout life, and mediated by neurotransmitter functioning. Harm avoidance
assesses the tendency to inhibit behavior to avoid punishment. High harm avoidance indexes
greater fear, shyness, pessimism, and worrying. Low harm avoidance indexes greater
boldness, optimism, and confidence. The TCI has strong factor and convergent validity.

Transdiagnostic Psychological Factors

Spielberger State-Trait Anxiety Inventory.: Trait anxiety was assessed using the Spielberger
State-Trait Anxiety Inventory (STAI Form Y-1; Spielberger et al., 1970), a self-report
measure that includes a 20-item scale of current anxiety (state) and a 20-item scale of
general levels of anxiety (trait). Participants rated how they ‘generally feel’ to form a trait
anxiety scale. We used trait anxiety because we were interested in testing how much the
individual feels anxiety in general, rather than transitory anxiety. The STAI has strong
psychometric properties for measurement of both state and trait anxiety.

Barratt Impulsiveness Scale-11.: Impulsivity was assessed using the Barratt Impulsiveness
Scale-11 (BIS-11; Barratt, 1965), a 30-item self-report measure of impulsiveness. The BIS
includes three aspects of impulsiveness: cognitive, motor, and non-planning. The BIS had
been shown to successfully discriminate the degree of impulse control in subgroups of
women with eating disorders (Bulik et al., 1997) and all three subscales (cognitive
impulsivity, motor impulsivity, and non-planning impulsivity) were included in analyses.
Participants rated their current level of impulsivity.

Moderator variables

Recovery status.—Because no consensus on the definition of AN recovery exists
(Bardone-Cone et al., 2010; Hoek, 2006), recovery was defined as occurring if the
participant experienced at least one year without any eating disorder symptom (e.g., low
weight, dieting, binge eating, inappropriate compensatory behaviors). To determine recovery
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status, all participants were interviewed about their eating disorder symptoms using the
SCID module H. During the interview process, participants were asked whether they had
experienced any of the symptoms on those measures in the last month. If they had no
symptoms in the past month, participants were then asked how long ago the last symptom
occurred. The number of months since last symptom was recorded. The sample yielded two
groups, recovered (/= 134) and active ED (N =563).

Path Analyses

All path models were tested in Mplus Version 7 (Muthén & Muthén, 1998) using the
maximum likelihood estimator. We chose to use path analysis because it allows
identification of unique relationships between correlated variables regardless of
multicollinearity and overlapping variance (e.g., Loehin, 1998). We first conducted zero-
order correlations of all AN and OCD core dimensions and the proposed transdiagnostic
personality factors (neuroticism and conscientiousness, harm avoidance, concern over
mistakes) and psychological factors (trait anxiety and impulsivity: cognitive, motor, and
non-planning impulsivity). We then tested two path models: we examined drive for thinness
and body dissatisfaction independently to a) increase power, and b) allow examination of
any unique relationships with these constructs that might otherwise be obscured with the
inclusion of both variables.

Our first model tested the association between the OCD core dimensions of obsessions,
compulsions, and the AN core dimension of drive for thinness while examining the unique
associations of transdiagnostic personality factors (neuroticism and conscientiousness, harm
avoidance, concern over mistakes) and psychological factors (trait anxiety and cognitive,
motor, and non-planning impulsivity) with these outcomes. Obsessions, compulsions, and
drive for thinness were modeled as three simultaneous outcome measures, with paths from
the eight personality and psychological factors to each of these three outcome measures.
This model allowed us to test if each of the hypothesized transdiagnostic personality and
psychological factors had a unique and independent (over and above the other factors)
association with each of the three outcomes (obsessions, compulsions, drive for thinness).

Our second model tested the association between OCD core dimensions of obsessions,
compulsions, and the AN core dimension of body dissatisfaction while examining the
unique associations of the hypothesized transdiagnostic personality factors and
psychological factors with these outcomes.

Model fit was evaluated using the: (a) comparative fit index (CFI; Bentler, 1990), (b)
Tucker-Lewis incremental fit index (TLI; Tucker & Lewis, 1973), (c) root mean square error
of approximation (RMSEA, Steiger & Lind, 1980), and (d) standardized root mean square
residual (SRMR; Bentler, 1990; Joreskog & Sorbom, 1981). The magnitudes of these indices
were evaluated according to recommendations by Hu and Bentler (Hu & Bentler, 1999); for
the CFI and TLI, values of .90 and above were considered adequate, whereas values of 0.95
or above were considered very good; for the RMSEA and SRMR, values of 0.08 and below
were considered adequate and 0.05 or less very good. We first tested these models with all
possible paths included. If models were saturated (i.e., there were no remaining degrees of
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freedom), meaning that model fit was perfect, we ran models with non-significant paths
removed to evaluate model fit.1

Finally, in order to examine the effects of recovery (defined as either recovered or active ED)
on paths between the predictors and outcomes, we conducted multiple group testing in path
analysis following the sequence of nested tests in path analysis recommended by Bollen
(1989). We tested a model with unconstrained paths across groups (defined as either
recovered or active ED) and compared this model to a model with constrained paths across
groups (i.e., paths were constrained across recovered or active ED groups to have the same
parameters). We then calculated the chi-square difference test to determine if variance
existed across the constrained versus unconstrained model. Significant chi-square values
would indicate that there is variance (moderation) across recovery status. Testing across
recovered vs. active ED groups also helped account for the fact that some of our measures
referred to the current time and some referred to the time when the “individual was most ill’.
If there were no differences between recovered and active ED groups, this analysis provided
additional evidence that the time of the participants’ report (current vs. most ill) did not
impact these associations.

Demographics and Comorbid Disorders

All participants had a diagnosis of AN. All participants were Caucasian and had an average
age of 26.12 (SD = 7.81) years. Most participants were employed (61.6; 7= 451), had
completed some college (74.18%; n = 543) and were never married (67.36%; n= 483). A
large percentage (54.36%; = 393) had a comorbid diagnosis of OCD. Other diagnoses
were generalized anxiety disorder (7= 99; 13.62%), agoraphobia (7= 21, 2.89%), major
depressive disorder (17 =516, 72.27%), panic disorder (r7=99; 13.62%), post-traumatic
stress disorder (7= 120, 17.12%), social phobia (7= 153, 21.22%), and specific phobia (n=
72, 9.99%).

Zero-order Correlations

Please see Table 1 for zero-order correlations. As expected, obsessions and compulsions
were moderately and positively correlated with both drive for thinness and body
dissatisfaction (all ps < .001). When participants reported greater obsessions and
compulsions, they were also more likely to endorse greater drive for thinness and body
dissatisfaction. The personality and psychological factors were all significantly and
positively correlated with the core dimensions of AN and OCD.

Model 1: Do Transdiagnostic Personality and Psychological Factors Explain
Associations Between Obsessions, Compulsions, and Drive for Thinness?—
First, we tested a model including all transdiagnostic personality and psychological factors
and obsessions, compulsions, and drive for thinness (Figure 1). The model was saturated and
therefore, by definition, had perfect fit (CFI=1.00, TLI1=1.00, RMSEA=0.00, SRMR=0.00).

I\Ve also tested a model that included all four outcome variables (obsessions, compulsions, drive for thinness, and body
dissatisfaction) in one model. There were no substantial changes to results when all outcomes were combined
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To determine model fit, we removed non-significant paths. This model with only significant
paths had excellent fit (CFI=1.00, TLI1=0.99, RMSEA=0.03; SRMR=0.02).

For obsessions, there were positive, unique (i.e., over and above the other factors) and
significant paths from neuroticism (8 = 0.17, p< .001), conscientiousness (B = 0.12, p<.
001), concern over mistakes (8 = 0.20, p< .001), and cognitive impulsivity (8 = 0.10, p=.
047). For compulsions, there were positive, unique (over and above all other factors), and
significant paths from concern over mistakes (B = 0.20, p < .001) and cognitive impulsivity
(R =0.10, p=.019). For drive for thinness, there were unique and significant paths from
concern over mistakes (B = 0.34, p<.001), harm avoidance, (8 = 0.13, £ < .001), and non-
planning impulsivity (8 = -0.10, p=.050).

Concern over mistakes was the only variable to have significant and positive paths to all
three outcomes (obsessions, compulsions, and drive for thinness) over and above all other
variables. In this model, drive for thinness was significantly correlated with compulsions (r=
0.09; p=.017), but not with obsessions (r=0.06, p> .050), suggesting there is remaining
unexplained variance between compulsions and drive for thinness above and beyond the
other paths in the model.

Model 2: Do Transdiagnostic Personality and Psychological Factors Explain
Associations among Obsessions, Compulsions, and Body Dissatisfaction?—
Next, we tested a model including all transdiagnostic personality and psychological factors
and obsessions, compulsions, and body dissatisfaction (Figure 2). This model was saturated.
To determine model fit, we removed non-significant paths. This model with only significant
paths also had excellent fit (CFI=1.00, TLI1=1.00, RMSEA=0.02; SRMR=0.02).

For obsessions, similarly with drive for thinness, there were positive, unique and significant
paths from neuroticism (B = 0.17, p<.001), conscientiousness (3=0.12, p < .001), concern
over mistakes (3=0.20, p < .001), and cognitive impulsivity (8=0.10, p = .049). For
compulsions, there were positive, unique and significant paths from concern over mistakes
(3=0.20, p<.001) and cognitive impulsivity (8=0.11, p=.020). For body dissatisfaction,
there were positive, unique and significant paths from concern over mistakes (3=0.32, p<.
001), harm avoidance (%=0.14, p< .001), and motor impulsivity (8=0.13, p=.005).

Concern over mistakes was the only variable to have significant and positive paths to all
three outcomes (obsessions, compulsions, and body dissatisfaction) over and above all other
variables. As with drive for thinness, body dissatisfaction was significantly correlated with
compulsions (r=0.09; p=.025), but not with obsessions (= 0.06, p > .050), suggesting
there was a unique association between compulsions and body dissatisfaction above and
beyond the other paths in the model.

Multiple group analysis: Is recovery a moderator?

First, we tested the final Model 1 (obsessions, compulsions, and drive for thinness) with all
non-significant paths removed (recovered 1= 134 versus active ED n=563). Chi-square
analyses indicated that there was a significant difference between the constrained and
unconstrained model (X2 [15]=84.99 p < .001), suggesting that there were differences
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between the recovered and active ED groups. Regardless of recovery status, concern over
mistakes had significant and positive paths to obsessions (8 = 0.23, p<.001 and 8 = 0.253, p
=.003 for active ED and recovered, respectively), compulsions (8 = 0.26, p< .001 and R =
0.24, p=.006 for active ED and recovered, respectively), and drive for thinness (8 = 0.35, p
<.001 and B = 0.34, p<.001 for active ED and recovered, respectively). However, cognitive
impulsivity had a significant and positive path to obsessions (B = 0.16, p< .001) and
compulsions (B = 0.17, p<.001) only in individuals with active AN. Similarly, harm
avoidance only had significant paths to drive for thinness in individuals with active AN (B =
0.11, p<.001). In contrast, neuroticism had a significant path to obsessions only in
individuals recovered from AN (8 = 0.17, p=.003). In individuals who had an active ED,
when accounting for all of the psychological and personality factors, drive for thinness
became significantly associated with obsessions (r= .09, p=.027) and compulsions (r= .15,
p=.002). However, drive for thinness was no longer significantly associated with obsessions
and compulsions (s > .142) in recovered individuals.

Finally, we tested the impact of recovery on path estimates in Model 2 (obsessions,
compulsions, and body dissatisfaction). Once again, in chi-square analyses, there was a
significant difference between the constrained and unconstrained model (X2 [15] = 60.19, p
<.001), suggesting that there were differences between the recovered and active ED groups.
Regardless of recovery, concern over mistakes had significant and positive paths to
obsessions (3 =0.17, p<.001 and 8 =0.17, p< .005 for active ED and recovered,
respectively), compulsions (8 = 0.20, p < .001 and 3=0.16, p =.007 for active ED and
recovered, respectively), and body dissatisfaction (% = 0.26, p<.001 and 3 = 0.36, p< .001
for active ED and recovered, respectively). Cognitive impulsivity had significant and
positive paths to obsessions (B = 0.23, p < .001) and compulsions (B = 0.26, p<.001) only in
the individuals with active AN. Similarly, harm avoidance (8 = 0.16, p < .001) and motor
impulsivity (B = 0.20, p < .001) also had significant and positive paths to body
dissatisfaction only in the individuals with active AN. Neuroticism only had significant
paths to obsessions in individuals recovered from AN (B = 0.05, p < .005). In individuals
with an active ED, when accounting for all of the psychological and personality factors,
body dissatisfaction remained significantly associated with obsessions (r= .11, p=.017) and
compulsions (r= .15, p<.001). However, body dissatisfaction was no longer significantly
associated with obsessions and compulsions (s > .158) in recovered individuals.

Discussion

We tested the associations between core dimensions of AN (body dissatisfaction and drive
for thinness) and OCD (obsessions and compulsions) and transdiagnostic personality and
psychological factors in women with a diagnosis of AN. We found support for our first
hypothesis: the core symptoms of AN were associated with compulsions, but not obsessions
when including the personality and psychological factors in the model (Godier & Park,
2015; Steinglass & Walsh, 2006). Although personality and psychological factors explained
associations between obsessions and core dimensions of AN (i.e., correlations between
obsessions and core dimensions of AN were non-significant once these factors were
included in the model), we still found unique associations between compulsions and core
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dimensions of AN. As participants reported greater compulsions, their reported drive for
thinness and body dissatisfaction was also greater, and/or vice versa.

Second, greater concern over mistakes was the only factor to have significant associations
with the core dimensions of both AN and OCD while controlling for all other factors. When
participants reported that they had greater concern over mistakes, they were more likely to
also endorse more intense drive for thinness, body dissatisfaction, and obsessions and
compulsions. These associations were found above and beyond all other transdiagnostic
personality and psychological factors, regardless of AN recovery status. No other personality
or psychological factors examined had associations with all core dimensions of AN and
OCD. Within each disorder, greater cognitive impulsivity was uniquely associated with core
dimensions of OCD (greater obsessions and compulsions) but only in individuals with active
AN. Similarly, greater harm avoidance was uniquely associated with core dimensions of AN
—qreater drive for thinness and body dissatisfaction—but only in individuals with active
AN.

Concern over Mistakes

Concern over mistakes represents a transdiagnostic personality trait associated across all
core dimensions of AN and OCD including greater obsessions, compulsions, body
dissatisfaction, and drive for thinness. Because this study is cross-sectional, we cannot
investigate the temporality of the associations between concern over mistakes and AN and
OCD symptoms. Thus, it is difficult to determine whether concern over mistakes is a risk
factor for core dimensions of AN and OCD or a sequela of experience with the symptoms
that define these disorders. For example, individuals with greater AN and OCD symptom
severity may be more concerned about making mistakes because they face increased social
scrutiny due to their psychiatric diagnosis or because the experience of having a psychiatric
diagnosis alters their personality in other ways (Klump et al., 2004).

However, studies have also found evidence that concern over mistakes may be a premorbid
risk factor for later dysfunction in the core dimensions of both AN and OCD. In
retrospective studies, premorbid perfectionism is commonly cited as a risk factor for eating
disorders in general and for AN in particular (Bardone-Cone et al., 2007; Bulik et al., 2003;
Egan et al., 2011). In prospective studies, concern over mistakes predicts greater body
dissatisfaction, importance of weight for social evaluation, and eating disorder risk (Boone
etal., 2014; Wade et al., 2015). In particular, concern over mistakes leads to greater
ineffectiveness and thus, greater risk for eating disorders in adolescent girls (Wade et al.,
2015).

Compulsivity

Compulsivity has recently been theorized to be a primary driver of AN and OCD symptom
comorbidity (Godier & Park, 2015; Steinglass & Walsh, 2006). In line with our first
hypothesis, we found some support for these proposals in each model. Although, personality
and psychological factors explained the associations between obsessions and core
dimensions of AN, this was not true for compulsions. Even when personality and
psychological factors were included, compulsivity continued to have significant and unique
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correlations with both drive for thinness and body dissatisfaction. Thus, our model was not
able to fully explain why the severity of compulsions and core dimensions of AN are
associated.

Limitations and Implications

Conclusion

The primary strength and limitation of the present study is that all participants had AN
diagnoses. Although this permits examination of shared dimensions between AN and OCD
in AN patients, these findings may not generalize to individuals with a primary diagnosis of
OCD (i.e., without a diagnosis of AN) or to the general population. Additionally, our results
are cross-sectional, and thus, we cannot make assumptions about causality (Maxwell &
Cole, 2007). However, this research can serve as hypothesis generation for future
prospective studies. Another major limitation was that our measures asked about either the
current time or the time when the individual was most ill, creating discrepancies in the
timing across measures and potential for recall bias. However, we accounted for these
discrepancies by testing invariance in recovered versus active ED individuals (theorizing that
individuals with an active ED would equate to assessment of both current and when most
ill). We found that, regardless of recovery status, concern over mistakes was a factor for
obsessions, compulsions, body dissatisfaction, and drive for thinness, suggesting that
regardless of when asked, concern over mistakes remains a central factor in explaining the
severity of the core features of OCD and AN. Additionally, we did not include Obsessive-
Compulsive Personality Disorder (OCPD) in these analyses, which might account for some
of our findings. Future research should test a model of shared vulnerability for OCPD and
AN, with OCPD as both a potential outcome and as a potential confound for the traits
considered here. Finally, our measures were all self-report and therefore hold the inherent
limitations of self-report research, although we did strive to use measures with strong
psychometric properties. Finally, our participants were primarily women, and this limits the
generalizability of our findings to men or other genders with eating disorders.

Potential prevention and treatment implications from these findings may suggest that
tailoring interventions for participants who score high on concern over mistakes could
potentially alter developmental trajectories towards AN and OCD. This work also suggests a
mechanism for why CBT for perfectionism can have wide-ranging effects on both anxiety
and eating disorder symptoms (Handley et al., 2015). Assessing and reducing concern over
mistakes through therapy, either through exposure or cognitive restructuring, could have
beneficial effects for obsessions, compulsions, drive for thinness, and body dissatisfaction in
individuals with AN.

We found that out of all the potential psychological and personality factors, concern over
mistakes was the only factor associated with core dimensions of both AN and OCD in
women with AN. These results provide novel insights into the transdiagnostic role concern
over mistakes might play for AN and OCD and suggestive evidence that concern over
mistakes may be an important target for both prevention and treatment for comorbid OCD in
women with AN.
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Figurel.
Model of Obsessions, Compulsions, and Drive for Thinness. All paths modeled, only

significant paths (Bs) are included below. Bolded variables and paths denotes shared
associations across OCD and AN
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Figure2.
Model of Obsessions, Compulsions, and Body Dissatisfaction. All paths modeled, only

significant paths (Bs) are included below. Bolded variables and paths denotes shared
associations across OCD and AN.
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