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Perfectionism is associated with several mental disorders, including depression, anxiety, and eating disorders. The
goal of this study was to test the specificity of the associations between perfectionism facets and eating disorder
behaviors, by examiningwhether neuroticism and conscientiousnessmediated ormoderated associations between
these variables. Participants from a representative community sample (N = 407; 47% female) completed question-
naires assessing perfectionism, neuroticism, conscientiousness, and eating disorder behaviors. Neuroticism partially
mediated associations between binge eating, restraint, body dissatisfaction, and maladaptive perfectionism facets.
Neuroticism did not mediate associations between restriction and achievement striving perfectionism facets.
Conscientiousness did notmediate any associations between perfectionism facets and eating disorder behaviors,
yet Doubts about Actions interacted with conscientiousness to predict body dissatisfaction. Results indicate that
neuroticism is key for understanding general risk factors that lead to myriad internalizing disorders, whereas
maladaptive perfectionismhas limited usefulness as a specific risk factor for eatingdisorder behaviors. Nevertheless,
there is a unique association between dietary restraint and achievement striving dimensions of perfectionism that
cannot be explained by higher-order personality traits.

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

Perfectionism is associated with numerous psychological disorders
including mood (Blatt et al., 1998), anxiety (Kawamura, Hunt, Frost, &
DiBartolo, 2001), and eating disorders (Bastiani, Rao, Weltzin, & Kaye,
1995; Lilenfeld et al., 2000). Higher initial levels of perfectionism are as-
sociatedwith treatment dropout among patients with anorexia nervosa
(Sutandar-Pinnock, Woodside, Carter, Olmsted, & Kaplan, 2003) and
perfectionism persists among patients with anorexia nervosa who have
achieved long-term weight restoration (Bastiani et al., 1995; Sullivan,
Bulik, Fear, & Pickering, 1998).

Given that unidimensional measures of perfectionism are strongly
associated with eating disorders, research has begun to focus on associ-
ations between multidimensional perfectionism measures and eating
disorder behaviors to clarify which aspects of perfectionism are most
strongly associated with eating disorder behaviors. Studies examining
the underlying structure of multidimensional perfectionism measures
(e.g., the FrostMultidimensional Perfectionism Scale [FMPS] andHewitt
and Fletcher Multidimensional Perfectionism Scale [HFMPS]), have
found evidence for two factors, reflecting Maladaptive Perfectionism
+1 765 496 1264.
).
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(Concern over Mistakes, Doubts about Action, Parental Criticism, and
Parental Expectations from the FMPS and Socially-Prescribed Perfec-
tionism from the HFMPS) and Achievement Striving (Personal Standards
and Organization from the FMPS and Self-Oriented Perfectionism and
Other-Oriented Perfectionism from the HFMPS) (Frost et al., 1993;
Slaney, Rice, Mobley, Trippi, & Ashby, 2001). The associations between
eating disorder behaviors and the two dimensions of perfectionism
have been investigated in several studies. Anorexic symptoms are asso-
ciated with elevated levels of both achievement striving (Chang, Ivezaj,
Downey, Kashima, & Morady, 2008; Halmi et al., 2000; Hewitt, Flett, &
Ediger, 1995) and maladaptive facets (Hewitt et al., 1995); although
other research indicates that achievement striving is the strongest
predictor of anorexic symptoms (Chang et al., 2008). Bulimic symptoms
are strongly associated with maladaptive perfectionism (Chang et al.,
2008; Halmi et al., 2000; Hewitt et al., 1995; Lilenfeld et al., 2000).

Research has begun to explore the mechanisms by which perfection-
ism influences eating disorder behaviors. One promising potential
mechanism is higher-order personality traits. Maladaptive perfectionism
is strongly positively correlated with neuroticism, whereas achievement
striving is only modestly positively associated with neuroticism, but is
strongly positively correlated with conscientiousness (Hill, McIntire, &
Bacharach, 1997). Understanding the role of higher-order personality
traits in the associations between eating disorder behaviors and perfec-
tionism may contribute to an improved understanding of general risk
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Fig. 1. Mediation paths in structural equations for Neuroticism and Conscientiousness.
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factors that cut across eating, mood, and anxiety disorders, as well as
contribute to knowledge about risk factors that are specific to
eating pathology. For example, Bardone-Cone (2007) found that
negative affect mediated the association between socially-prescribed
perfectionism and bulimic symptoms, but did not mediate associations
between self-oriented perfectionism and bulimic symptoms. Bardone-
Cone interpreted these results as suggesting that only the achievement
striving dimension of perfectionism accounts for unique variance in
predicting bulimic symptoms. However, this study did not examineme-
diation between higher-order personality traits and dietary restraint,
nor did it take into account the potential mediating/moderating role
of conscientiousness.

Based on the results of previous studies, we hypothesized that
neuroticism and/or conscientiousness will mediate or moderate the
associations between perfectionism dimensions and eating disorder
behaviors.

2. Method

2.1. Participants and procedure

Participants (N = 407; 47% female) were community adults
recruited to take part in a study designed to develop and validate a
new self-report measure of eating disorder behaviors. The Institutional
Review Board approved all study procedures. Participants reported a
mean age of 38.24 (13.51). Participants were allowed to self-report
multiple racial and ethnic identities, including: Caucasian (89.2%),
African American (2.2%), Hispanic or Latino(a) (2.2%), Asian-American
(6.4%), Native American/Alaskan Native (1.2%), Native Hawaiian/Pacific
Islander (0.5%), and 2.2% ‘Other’. Men reported a mean (SD) body mass
index (BMI) of 26.77 (5.39) and women reported a mean (SD) body
mass index of 25.95 (6.70).

2.2. Measures

Big Five Inventory (BFI) (John & Srivastava, 1999). The BFI contains
44 items that assess five general traits according to the five-factor
model of personality (only the Neuroticism and Conscientiousness
scales were used in the present study). The BFI is widely used and
psychometrically sound and has good internal consistency and
strong convergent validity with the NEO-FFI (John & Srivastava,
1999).
Dutch Eating Behaviour Questionnaire (DEBQ)1 (van Strien, 2005)
contains 33 items assessing restrained, emotional, and external
eating.
Eating Disorders Examination Questionnaire (EDE-Q) (Fairburn &
Bèglin, 1994). The EDE-Q is a self-report questionnaire based on
the EDE interview. The EDE-Q contains four rationally-derived
subscales: Restraint, Eating Concerns, Shape Concerns, andWeight
Concerns.
Frost Multidimensional Perfectionism Scale (FMPS) (Frost, Lahart, &
Rosenblate, 1991). The FMPS is a 35-item scale consisting of six
dimensions of perfectionism: Concern over mistakes, Personal
standards, Parental expectations, Parental Criticism, Doubts about
Action, and Organization.
Restraint Scale (RS) (Herman & Polivy, 1975). The RS is a common
measure of dietary restraint. Internal consistency is good to excellent
(Gormally, Black, Daston, & Rardin, 1982).
1 Adapted and reproduced by special permission of the publisher, Boom Test Pub-
lishers, Amsterdam, The Netherlands, for the DEBQ, copyright 2005 by Dr. T. van Strien
p/a Boom Test Publishers, Amsterdam. This material is copyright protected and further
reproduction is prohibited without permission in writing from the publisher.
Three Factor Eating Disorder Questionnaire (TFEQ) (Stunkard &
Messick, 1985). The TFEQ consists of three scales that are designed
to measure Cognitive Control of Eating, Disinhibition, and Suscep-
tibility to Hunger.

2.3. Statistical analysis

Missing data was imputed using SAS version 9.2. Maximum-
likelihood multiple imputation was carried out if 15% or less of the
total responses for a questionnaire were missing, using 11 imputations
per questionnaire. Other data were analyzed using Mplus Version 6.1
(Muthén & Muthén, 1998–2010).

Exploratory factor analysis (EFA) with oblique rotation was carried
out on the 11 subscales of the 4 eating pathologymeasures using robust
maximum likelihood estimation (MLMV) with means and variance ad-
justed chi-square. MLMV was chosen because it is more robust against
non-normality compared to traditional maximum likelihood estima-
tion. CFA was used to examine the fit of the final EFA model.

Structural equation modeling (SEM) with MLMV was used to
determine whether neuroticism and conscientiousness mediated
or moderated the associations between perfectionism facets and
eating disorder behaviors. The mediational roles of neuroticism
and conscientiousness were tested by constructing SEMs in which
a latent disordered eating factor was regressed on a perfectionism facet
and a higher-order personality trait with the personality variable also
regressed on perfectionism (see Fig. 1). Consistentwith a structural equa-
tion modeling approach to testing mediation/moderation (MacKinnon,
Fairchild, & Fritz, 2007), significant indirect effects from perfectionism
to disordered eating through higher-order personality traits were inter-
preted as evidence for partialmediation (MacKinnon et al., 2007),where-
as non-significant indirect effects indicate full mediation (see Fig. 1 for
explanatory path diagram and additional details). To test for moderation,
the product of a higher-order personality trait and a perfectionism facet
was added to SEMs. Eating disorder behavior scores were regressed on
perfectionism facets, higher-order personality traits, and perfectionism
N = neuroticism; C = conscientiousness; CM = concern over mistakes; PC = paren-
tal criticism; D = doubts about action; PS = personal standards; O = organization;
BE = binge eating; BD = body dissatisfaction; R = restraint. Path c is the direct
effect of perfectionism facets on BE/BD/R without any control variables. Path c′ is the
direct effect of perfectionism facets on BE/BD/R after controlling for the neuroticism/
conscientiousness. The products of paths a and b represent the indirect effect of perfec-
tionism facets through neuroticism/conscientiousness on BE/BD/R.
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facets × higher-order personality traits to assess whether the effects
(i.e., β values) of perfectionism facets × neuroticism or perfectionism
facets × conscientiousness were significant, while controlling for the
perfectionism facets and higher-order personality traits.

3. Results

EFA for the eating disorder behavior scales resulted in four factors.
The fourth factor was not retained because only the DEBQ External
Eating scale loaded above |.40| on this factor. The RS had similar factor
loadings on all three factors, and was removed from subsequent anal-
yses. This resulted in a three-factor model. Binge Eating (Factor 1)
consisted of high loadings for DEBQ Emotional Eating, DEBQ External
Eating, TFEQ Disinhibition, and TFEQ Susceptibility to Hunger scales.
Restraint (Factor 2) consisted of high loadings for EDE-Q Restraint,
DEBQ Restrained Eating, and TFEQ Cognitive Control of Eating scales.
Body Dissatisfaction (Factor 3) consisted of high loadings for EDE-Q
Eating Concerns, EDE-Q Shape Concerns, and EDE-QWeight Concerns
scales.

Confirmatory factor analysis (CFA) was used to examine the fit of
the three-factor EFA model. CFA indices for the evaluation of model fit
were good to adequate, suggesting that the three factor model was
supported by the data (χ2 = 138.89, df = 32, CFI = .953, TLI = .934
RMSEA = .093, SRMR = .062).

Concern over Mistakes, Parental Criticism, and Doubts about Action
were moderately and positively correlated with Binge Eating and Body
Dissatisfaction (r = 0.373, 0.296, and 0.394 for CM, PC, and D and BE,
p b 0.01; r = 0.361, 0.282, and 0.332 for CM, PC, and D and BD
p b 0.01). Concern overMistakes, Personal Standards, and Organization
had positive correlations with Restraint (r = 0.169 and 0.186 for CM, O
and R, p b 0.01; r = 0.128 for PS and R, p b 0.05).

The associations between perfectionism facets, Binge Eating, and
Body Dissatisfaction and the association between Concern over
Table 1
Mediating role of neuroticism in the associations between perfectionism facets and binge e

Binge eating Body d

Variables B SE B β B

Concern over mistakes
Path a .411 .038 .451⁎⁎ .411
Path b .712 .091 .416⁎⁎ .041
Path c′ (direct) .298 .085 .191⁎⁎ .020
Path ab (indirect) .292 .049 .188⁎⁎ .017

Personal standards
Path a / / / /
Path b / / / /
Path c′ (direct) / / / /
Path ab (indirect) / / / /

Parental criticism
Path a .584 .089 .339⁎⁎ .584
Path b .773 .093 .452⁎⁎ .046
Path c′ (direct) .433 .158 .147⁎⁎ .027
Path ab (indirect) .452 .088 .153⁎⁎ .027

Doubts about action
Path a 1.092 .091 .543⁎⁎ 1.092
Path b .692 .099 .405⁎⁎ .044
Path c′ (direct) .615 .188 .179⁎⁎ .026
Path ab (indirect) .755 .134 .220⁎⁎ .048

Organization
Path a / / / /
Path b / / / /
Path c′ (direct) / / / /
Path ab (indirect) / / / /

Path ab represents the indirect effects from perfectionism facets to eating disorder behavio
presence of mediation. Mediation was not tested for non-significant direct effects, which is
⁎ p b .05.

⁎⁎ p b .01.
Mistakes and Restraint substantially decreased after controlling for
neuroticism, indicating that neuroticism partially mediated these
associations (see Table 1). The same analyses were conducted for
Conscientiousness, however, mediational effects were not found for
these analyses (data available upon request from the first author).

SEM was used to test whether neuroticism and conscientiousness
moderated the significant associations between the facets of perfection-
ism and eating disorder behaviors. Results indicated that Doubts about
Actions exhibited an interaction effect with conscientiousness in the
prediction of Body Dissatisfaction (β = 0.101). The other interaction
terms of perfectionism facets × neuroticism × conscientiousness were
non-significant.

4. Discussion

The purpose of the present studywas to investigate the specificity
of the associations between eating disorder behaviors and facets
of perfectionism by examiningwhether neuroticism and conscientious-
ness mediated or moderated associations between eating disorder
behaviors and perfectionism dimensions. We found that neuroticism
partially mediated associations between Binge Eating, Restraint, and
Body Dissatisfaction and maladaptive perfectionism facets. Contrary to
expectation, neither conscientiousness nor neuroticism mediated any
of the associations between achievement striving dimensions of perfec-
tionism, body dissatisfaction, binge eating, or restraint, and only Doubts
about Actions exhibited a small interaction effect (i.e., moderation)
with Conscientiousness in the prediction of Body Dissatisfaction.

The associations between binge eating, restraint, body dissatisfac-
tion and maladaptive perfectionism dimensions were largely due to
non-specific effects of neuroticism acting as an underlying third vari-
able. Results suggest that the high levels of maladaptive perfectionism
observed across eating, mood and anxiety disorders are largely due to
shared propensity to experience negative emotions.
ating, body dissatisfaction, and restraint.

issatisfaction Restraint

SE B β B SE B β

.038 .451⁎⁎ .411 .039 .451⁎⁎

.006 .373⁎⁎ .029 .010 .175⁎⁎

.006 .193⁎⁎ .014 .009 .089

.003 .168⁎⁎ .012 .004 .079⁎⁎

/ / .067 .061 .053
/ / .035 .009 .208⁎⁎

/ / .024 .011 .116⁎

/ / .002 .002 .011

.088 .339⁎⁎ / / /

.006 .411⁎⁎ / / /

.010 .143 / / /

.005 .139 / / /

.093 .543⁎⁎ / / /

.007 .396⁎⁎ / / /

.013 .117⁎⁎ / / /

.009 .215⁎⁎ / / /

/ / .123 .080 .084
/ / .033 .009 .200⁎⁎

/ / .041 .012 .171⁎⁎

/ / .004 .003 .017

rs through neuroticism (see Path ab in Fig. 1). Significant indirect effects indicate the
why results are not provided for all eating disorder behaviors and perfectionism facets.
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The association between maladaptive perfectionism facets and
binge eating is intriguing, particularly given prior research suggesting
that binge eating disorder is not associated with elevated levels of
perfectionism (Fairburn et al., 1998). Other research, however, sug-
gests that the association between binge eating and perfectionism is
due to the presence of other eating disorder behaviors among some
who binge (Forbush, Heatherton, & Keel, 2007), which may explain
our seemingly counterintuitive findings. Research that has sought to
explain these complexities indicates that negative affect, caused by
failure to achieve one's maladaptive perfectionistic standards, may in-
crease one's body dissatisfaction, which by interacting with low
self-esteem, leads to counterproductive behavior such as binge eat-
ing, as described by Vohs et al. (2001).

The study has certain limitations that impact the interpretation
of our results. First, only one measure of perfectionism was used.
Thus we were unable to examine associations between higher-order
personality traits, socially-prescribed perfectionism, self-oriented
perfectionism, and eating disorder behaviors. Second, we were un-
able to examine sub-factors of conscientiousness. Some research has
suggested that sub-factors of conscientiousness (e.g., orderliness and
industriousness) differentially relate to neuroticism and psychopathol-
ogy, inducing suppressor effects when considering the superordinate
construct (DeYoung, Quilty, & Peterson, 2007). It is possible that more
detailed measures of conscientiousness would identify differential
associations between facets of conscientiousness, neuroticism, and eat-
ing pathology.

The study also has several notable strengths. Our study was based
on a large sample of community-dwelling adults that had adequate
numbers of both men and women. Further, few previous studies in
the eating disorders literature have utilized SEM to examine modera-
tion/mediation, despite research indicating that SEM is more powerful
for detecting mediation effects if they are present in the population
(Iacobucci, Saldanha, & Deng, 2007). This study contributes to limited
priorwork on associations between perfectionism facets and eating dis-
order behaviors. The role of higher-order personality traits in these as-
sociations suggests that neuroticism is key for understanding general
risk factors that lead tomyriad internalizing disorders, whereasmaladap-
tive perfectionismhas limited usefulness as a specific risk factor for eating
disorder behaviors.

Investigating the specificity of the associations between perfec-
tionism facets and eating disorder behaviors may contribute to an im-
proved understanding of the general and specific personality traits
that are implicated in the etiology, course, and maintenance of eating
and co-occurring disorders.
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