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a b s t r a c t
Social anxiety and eating disorders are highly comorbid. Social appearance anxiety (i.e., fear of negative
evaluation of one’s appearance), general fear of negative evaluation, and perfectionism have each been
proposed as risk factors for both social anxiety disorder and the eating disorders. However, no research
to date has examined all three factors simultaneously. Using structural equation modeling in two diverse
samples (N = 236; N = 136) we tested a model in which each of these risk factors were uniquely associated with social anxiety and eating disorder symptoms. We found support for social appearance anxiety
as a shared risk factor between social anxiety and eating disorder symptoms, whereas fear of negative
evaluation was a risk factor only for social anxiety symptoms. Despite significant zero-order relationships, two facets of perfectionism (high standards and maladaptive perfectionism) did not emerge as a
risk factor for either disorder when all constructs were considered. These results were maintained when
gender, body mass index, trait negative affect, and depression were included in the model. It is possible
that treating negative appearance evaluation fears may reduce both eating disorder and social anxiety
symptoms.
! 2013 Elsevier Ltd. All rights reserved.

Social anxiety and eating disorder comorbidity
Eating and anxiety disorders are highly comorbid, with some
studies finding up to 83% of individuals with an eating disorder
also meeting criteria for an anxiety disorder (Godart, Flament,
Lecrubier, & Jeammet, 2000; Pallister & Waller, 2008). Social anxiety disorder (SAD) has the highest occurrence of all anxiety disorders in individuals with eating disorders and is significantly more
common among individuals with eating disorders than in control
groups (Godart et al., 2000, 2003). Further, individuals with SAD
are more likely to report disordered eating than controls, and, in
individuals with SAD, it has been reported that 20% meet criteria
for an eating disorder (Becker, Deviva, & Zayfert, 2004; Godart
et al., 2003). The lifetime prevalence of SAD has been reported to
be between 23% and 71.4% among individuals with anorexia nervosa (AN) (Godart et al., 2000; Halmi et al., 1991; Hinrichsen,

Waller, & Van Gerko, 2004) and between 23% and 67.8% among
individuals with bulimia nervosa (BN) (Brewerton et al., 1995;
Hinrichsen et al., 2004; Laessle & Schulz, 2009) whereas the lifetime prevalence rate of SAD in the general public is significantly
lower at approximately 12% (Ruscio et al., 2008).
Clearly, the comorbidity between SAD and eating disorders goes
above and beyond SAD being a common mental disorder, suggesting that there may be shared vulnerabilities that confer risk for
both SAD and eating disorders. This risk is concerning because
within individuals with EDs, SAD is a barrier for help-seeking, a
negative prognostic factor for treatment outcomes, and decreases
treatment engagement (Buckner, Eggleston, & Schmidt, 2006;
Goodwin & Fitzgibbon, 2002). Understanding the nature of this
comorbidity may therefore improve treatment success for eating
disorders.
Risk factors for SAD and eating disorders
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Research suggests that all mental disorders represent clusters of
illness with overlapping genetic and non-genetic risk factors and
that these overlapping risk factors may contribute to the high
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comorbidity rates between disorders (e.g., Fyer & Brown, 2009;
Hyman, 2003). To prevent mental disorders and treat individuals
with comorbid SAD and eating disorders, it is important to identify
the risk factors contributing to these disorders. Given strong but
incomplete comorbidity between these disorders (i.e., not every
individual with an eating disorder has social anxiety disorder), it
seems plausible that there are both specific risk factors (i.e., risk
factors that contribute to only one disorder) and shared risk factors
between the disorders. Several risk factors have been proposed to
contribute to both SAD and eating disorders, and those that have
received the most attention to date are perfectionism, fear of negative evaluation, and social appearance anxiety. We will review
each of the proposed risk factors below.

Maladaptive and adaptive perfectionism
Both socially anxious individuals and those with eating disorders have elevated levels of at least some types of perfectionism
as compared with controls (Antony, Purdon, Huta, & Swinson,
1998; Bardone-Cone et al., 2007; Bastiani, Rao, Weltzin, & Kaye,
1995). Perfectionism is posited to contribute to the maintenance
of social anxiety (Hope, Heimberg, & Klein, 1990) by priming socially anxious individuals to assume that social interactions will
be negative because of their failure to meet a perfect standard
(Heimberg, Juster, Hope, & Mattia, 1995). Similarly, several systematic reviews suggest that perfectionism is a risk factor for eating
disorders (Bardone-Cone et al., 2007; Jacobi, Hayward, De Zwaan,
Kraemer, & Agras, 2004; Stice, 2002).
Research suggests that there are two dimensional aspects of
perfectionism (Hewitt, Flett, Turnbull-Donovan, & Mikail, 1991):
An adaptive type (e.g., high standards), related to healthy functioning (Dibartolo, Frost, Chang, Lasota, & Grills, 2004) and a maladaptive type (e.g., evaluative perfectionism), related to negative
outcomes such as anxiety and depression (Dibartolo, Li, & Frost,
2008). Research has found that maladaptive perfectionism has a
strong positive relationship with social anxiety, whereas high standards have a weaker, inverse relationship with social anxiety
(Shumaker & Rodebaugh, 2009). Maladaptive perfectionism may
be especially relevant to understanding the comorbidity between
SAD and eating disorders, whereas high standards might be more
relevant for eating disorders because high standards are often seen
within individuals with eating disorders (Bastiani et al., 1995;
Boone, Soenens, Braet, & Goossens, 2010). Indeed, Bardone-Cone
et al. (2007) reports that there are domains of perfectionism that
are specific to eating disorders and not other psychopathology
(e.g., concerns over mistakes). Maladaptive perfectionism can be
conceptualized as critical self-evaluation, whereas adaptive perfectionism may be a healthy drive for personal achievement (DiBartolo
et al., 2008).
In a review of the literature on perfectionism, Egan, Wade, and
Shafran (2011) suggest that perfectionism may be a transdiagnostic mechanism (i.e., spanning across diagnoses) shared between
anxiety (including social anxiety) and eating disorders, in that perfectionism helps explain the co-occurrence of these disorders and
treatment of perfectionism prevent both types of symptoms. The
earliest (to our knowledge) empirical demonstration of perfectionism as a transdiagnostic process between SAD and eating disorders
showed that perfectionism moderated the relationship between
social anxiety and bulimic behaviors in a group of individuals with
high social anxiety; specifically, Silgado, Timpano, Buckner, and
Schmidt (2010) found that individuals who displayed high levels
of both social anxiety and perfectionism were most likely to be
at risk for bulimic behaviors. However, many questions remain
regarding the relationship between perfectionism, social anxiety,
and disordered eating.

Fear of negative evaluation
Fear of negative evaluation is the fear that one’s self will be
judged negatively. Clinical samples of women with eating disorders report higher levels of fear of negative evaluation than
controls (Hinrichsen, Wright, Waller, & Meyer, 2003). In a non-clinical sample, Gilbert and Meyer (2003) found that, in a cross-sectional dataset, fear of negative evaluation was associated with
drive for thinness over and above depression and prospectively
predicted bulimic symptoms (Gilbert & Meyer, 2005). In the social
anxiety literature, fear of negative evaluation is considered a
cognitive risk factor for social anxiety (Haikal & Hong, 2010).
Heimberg, Brozovich, and Rapee (2010) outline a model of social
anxiety in which social anxiety stems from heightened fears of
negative evaluation in social situations in which the individual
may be evaluated. Other research has examined fear of negative
evaluation as a potential mediator between social anxiety and disordered eating, (Vander Wal & Thomas, 2004; Wonderlich-Tierney
& Wal, 2010) but no study to date has demonstrated evidence for
mediation in a dataset with sufficient waves across time to demonstrate temporal precedence, which has been argued is a necessity
in tests of mediation (Maxwell & Cole, 2007). Additionally, recent
research suggests that fear of negative evaluation is better conceptualized as a shared risk factor for social anxiety and disordered
eating, rather than a mediator (Levinson & Rodebaugh, 2012).
Social appearance anxiety
Social appearance anxiety is defined as ‘‘the fear that one will be
negatively evaluated because of one’s appearance’’ (Hart et al.,
2008). Social appearance anxiety is positively correlated with measures of social anxiety and negative body image (Claes et al., 2012),
but does not represent mere overlap among these other constructs.
Instead, social appearance anxiety taps into a unique proportion of
variability in social anxiety beyond negative body image, depression, personality, and affect (Hart et al., 2008; Levinson & Rodebaugh,
2011). Moscovitch (2009) has proposed that perceived flaws in
appearance may be one of the core fears causing individuals with
SAD to fear public criticism. In the eating disorder field, Rieger
et al. (2010) proposed that social evaluation of appearance leads
to symptoms such as disordered eating in those individuals who
place emphasis on their physical appearance. In support of these
propositions, Levinson and Rodebaugh (2012) found that social
appearance anxiety was associated with disordered eating over
and above four other measures of social anxiety and that social
appearance anxiety was a shared risk factor for disordered eating
and social anxiety in an undergraduate sample. In a clinical sample,
Koskina, Van Den Eynde, Meisel, Campbell, and Schmidt (2011)
found that individuals with a diagnosis of bulimia nervosa had significantly higher levels of social appearance anxiety than healthy
controls, and (Claes et al., 2012) found that social appearance anxiety was positively related to body mass index (BMI), drive for
thinness, and body dissatisfaction in women diagnosed with an
eating disorder.
Current study
In summary, evidence suggests that perfectionism (maladaptive
perfectionism and high standards), fear of negative evaluation, and
social appearance anxiety may potentially be shared risk factors for
social anxiety and eating disorder symptoms. However, only social
appearance anxiety and fear of negative evaluation have been
tested in the same model, and neither social appearance anxiety
nor fear of negative evaluation has yet been tested in a model that
included maladaptive perfectionism and high standards. In the
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current study we tested a combined model of risk in which maladaptive perfectionism, high standards (which may be thought of
as adaptive perfectionism), fear of negative evaluation, and social
appearance anxiety were included as shared risk factors for social
anxiety and disordered eating. In the first sample we tested this
model with the inclusion of gender and BMI because these variables are very highly related to disordered eating (e.g., Siever,
1994). We hypothesized that each of these risk factors would be
uniquely associated with disordered eating and social anxiety. In
the second sample, we sought to replicate the model from Sample
1 and to test if the relationships held over and above trait negative
affect and depression.
Methods: Study 1
Participants
Participants were 236 undergraduates from a Midwestern university who were mostly white (n = 211; 90%) women (n = 172;
74%), with a median age of 19.00 years (SD = 1.49). Participants
were recruited from an introductory psychology class and completed all measures listed below online. Participants were told
the study was exploring anxiety, eating, and personality and were
reimbursed with course credit. Portions of this dataset have also
been used to test the relationship between social anxiety and
avoidance of exercise (Levinson, Rodebaugh, Menatti, & Weeks,
2012), but these results do not overlap with the results presented
here.
Measures
The Frost Multidimensional Perfectionism Scale (FMPS) (Frost,
Marten, Lahart, & Rosenblate, 1990) measures several dimensional
aspects of perfectionism: Concern over Mistakes, Doubts about Actions, Parental Criticism, Parental Expectations, Personal Standards, and Order and Organization. We used a combination of
these subscales to create a measure of adaptive and maladaptive
perfectionism as used in previous research (DiBartolo et al.,
2004; Frost, Heimberg, Holt, Mattia, & Neubauer, 1993). The Maladaptive Evaluative Concerns (MEC) subscale sums items from
the Concern over Mistakes, Doubts about Actions, Parental Criticism, and Parental Expectations subscales. The MEC assesses critical self-evaluation and perceptions of parentally influenced
perfectionism. An example item is People will probably think less
of me if I make a mistake. The MEC is related to indicators of poor
psychological functioning, such as self-concealment and depression (DiBartolo et al., 2008). We used the MEC subscale as a measure of maladaptive perfectionism (see ‘Introduction’ for details). For
adaptive perfectionism we used the Pure Personal Standards (PPS)
subscale that includes the Personal Standards subscale items that
are least related to fear of negative evaluation (DiBartolo et al.,
2004) and represent a measure specifically of high standards. An
example item is I set higher goals for myself than most people. We
utilized this scoring because confirmatory factor analyses suggest
that an adaptive and maladaptive perfectionism facet exhibit the
best fit versus a single factor structure for the FMPS (Cox, Enns, &
Clara, 2002). All internal consistencies for measures ranged from
good to excellent and can be found on the diagonal of Table 1.
The Brief Fear of Negative Evaluation (BFNE) scale (Leary, 1983) is
a 12-item version of the original Fear of Negative Evaluation scale
(Watson & Friend, 1969). The items (e.g., I am afraid others will not
approve of me; I am usually worried about what kind of impression I
am making on someone) assess fear of negative evaluation. The
BFNE has been shown to correlate positively with other measures
of social anxiety and has excellent psychometric properties both in
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college and clinical samples when the four reverse scored items are
excluded, as they are here (for a discussion of the improved validity of the BFNE with removal of reverse-scored items please see
Rodebaugh et al. (2011)).
The Social Appearance Anxiety Scale (SAAS) (Hart et al., 2008) is a
16-item measure developed to assess anxiety about being negatively evaluated by others because of one’s overall appearance,
including body shape. Research on the psychometric properties
of the SAAS demonstrated high test–retest reliability, good internal
consistency, and good factor validity, incremental validity (e.g., it
was uniquely associated with social anxiety above and beyond
negative body image indicators), and divergent validity in college
age samples (Hart et al., 2008 Levinson & Rodebaugh, 2011). Example items from the SAAS are I am concerned people would not like me
because of the way I look and I am afraid that people find me
unattractive.
Social anxiety symptom composite: To create a measure of social
anxiety disorder symptoms we standardized and summed scores on
the Social Interaction Anxiety Scale and Social Phobia Scale (see
scale information below). We decided to use this method because
composite measures provide a more reliable estimate of the construct (Zeller & Carmines, 1980) and can simplify the number of
analyses conducted; this method has been used in previous social
anxiety studies (Clark et al., 2003, 2006) and has previously been
used to combine these specific measures for an overall measure
of both social interaction and specific social situation fears (Levinson
& Rodebaugh, 2012). Further, research has supported the idea that
both these scales represent a higher order construct of social anxiety (Safren, Turk, & Heimberg, 1998).
The Social Interaction Anxiety Scale (SIAS) (Mattick & Clarke,
1998) is a 20-item measure designed to assess social interaction
anxiety. The items describe anxiety-related reactions to a variety
of social situations (e.g., I have difficulty talking with other people;
I am tense mixing in a group). Overall, research on the scale suggests
good to excellent reliability and good construct validity (Heimberg
& Turk, 2002). When used for statistical analyses, the three reverse-scored items are omitted, as available evidence suggests that
these items fail to load on the same factor as the other items (SSIAS; Rodebaugh, Woods, Heimberg, Liebowitz, & Schneier, 2006)
and appear less related to social anxiety and more related to extraversion than is desirable (Rodebaugh, Woods, & Heimberg, 2007).
Removal of the reverse-scored items has no negative effects on
the validity of the scale, and generally improves convergent validity (Rodebaugh et al., 2011). In the current study, internal consistency was excellent (a = .93).
The Social Phobia Scale (SPS) (Mattick & Clarke, 1998) is a 20item scale designed to assess fear of scrutiny. Items ask about fears
of being scrutinized during routine activities (e.g., I would get tense
if I had to carry a tray across a crowded cafeteria; I become anxious if I
have to write in front of other people). The SPS has been shown to
have high levels of internal consistency, and test–retest reliability,
and to adequately discriminate between individuals with social
phobia and other disorders (i.e., agoraphobia, depression). In the
current sample, the internal consistency was excellent (a = .93).
The Eating Disorder Inventory-2 (EDI) (Garner, Olmstead, & Polivy,
1983) is a 91-item self-report questionnaire designed to measure
psychological features commonly associated with anorexia nervosa and bulimia nervosa (e.g., I eat when I am upset; I think about
dieting). EDI scores have good internal consistency and good convergent and discriminant validity (Garner et al., 1983) and clinicians frequently use the EDI to assess for eating disorder
symptoms (Brookings & Wilson, 1994). We used three of the eleven EDI subscales for this study: the Drive for Thinness (DT), Body
Dissatisfaction (BD), and Bulimia (B) subscales. These subscales
(the ‘‘symptom index’’) were used because they assess major vulnerabilities for anorexia nervosa (AN) and bulimia nervosa (BN)
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Table 1
Zero-order correlations and internal consistencies between risk factors and social anxiety symptoms and disordered eating in Study 1.

1.
2.
3.
4.
5.
6.
7.

Mean (SD)

1
0.01 (2.54)

2
0.01 (1.91)

3
40.76 (14.84)

4
21.35 (7.08)

5
57.07 (14.88)

6
16.68 (4.15)

7
24.15 (4.92)

ED symptoms
Social anxiety
SAA
FNE
MPERF
HSTAND
BMI

.80
.41**
.68**
.48**
.34**
.11
.33**

.89
.64**
.64**
.35**
!.09
.07

.96
.64**
.35**
.05
.23**

.87
.35**
!.01
.16*

.77
.23**
.01

.84
.04

–

Note: ED symptoms = eating disorder symptoms: composite of the EDI-2 body dissatisfaction, bulimic symptoms, and drive for thinness subscales; Social Anxiety = composite
of the Straightforward Social Interaction Anxiety Scale and Social Phobia Scale; SAA = Social Appearance Anxiety; FNE = Fear of Negative Evaluation; MPERF = Maladaptive
Perfectionism (from the Frost Multidimensional Perfectionism Scale); HSTAND = High Standards (from the Frost Multidimensional Perfectionism Scale); BMI = Body Mass
Index. Cronbach’s alpha is on the diagonal. BMI has no internal consistency.
*
p < .05.
**
p < .01.

and are most frequently used to identify possible eating disorder
case status. The DT subscale includes 7 items that assess excessive
concern with dieting, preoccupation with weight, and fear of gaining weight. The BD subscale includes 9 items that assess dissatisfaction with overall body shape as well as the size of specific
regions of the body, such as hips, stomach, and thighs. The B subscale includes 7 items that assess bulimic behaviors such as bingeing and purging. These three subscales were standardized and
combined to create a measure of eating disorder symptoms.
Body Mass Index (BMI) (kg/m2) was calculated using participants’ self-reported height and weight, as extant research suggests
that BMI may influence eating pathology and social anxiety (Fairburn
et al., 1998; Jorm et al., 2003; Kowalski, Crocker, & Kowalski, 2001).
In general, self-reported weight provides a relatively accurate estimate of current body size or is underestimated leading to more
conservative estimates of the impact of BMI on other constructs
(Stunkard & Albaum, 1981).
Data analytic procedure
Mplus program Version 6.21 (Muthén & Muthén, 1998–2010)
was used for all structural equation modeling analyses utilizing
the maximum likelihood estimator to report standardized path
estimates. All other analyses were conducted using SPSS version
19. 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) (Jöreskog, 1979). The magnitudes
of these indices were evaluated with the aid of recommendations
by Hu and Bentler (1999). For the CFI and TLI, values of .90 and
above were considered adequate, whereas values of .95 or above
were considered very good; for the RMSEA and SRMR, values of
.08 and below were considered adequate and .05 or less very good.
First, we will test a model with only the major variables of
interest included (perfectionism, fear of negative evaluation, and
social appearance anxiety). We will refer to this model as the first
model. Then we will test a model that includes gender and BMI. Finally, we will test a model with all non-significant paths removed.
We will refer to this latter model as the final model.
Results: Study 1
Descriptives and zero-order correlations
Means, standard deviation, ranges, and correlations of all variables are reported in Table 1. Participant scores on the S-SIAS ranged from very low to very high where a straightforward score of 28

or higher suggests probable social anxiety disorder (range: 0–57;
M = 19.26; SD = 11.85; 22% of participants scored above the cutoff,
which is similar to what has been reported in other undergraduate
samples) (Rodebaugh et al., 2011). Similarly, scores averaged
across the eating disorder symptom subscales ranged from very
low to very high where EDI scores greater than 42 indicate at-risk
or possible eating disorder case status (range: 5–54; M = 22.18;
SD = 9.56; 20% of participants scored above the cutoff) (Bennett &
Stevens, 1997). This range of scores on the EDI and anxiety scale
suggest that we had a wide range of social anxiety and eating disorder scores and probable diagnoses of both disorders within our
sample.
All relationships between eating disorder symptoms, social anxiety, maladaptive perfectionism, social appearance anxiety, fear of
negative evaluation, and BMI were significant and positive, with
the exception of BMI with social anxiety and maladaptive perfectionism (see Table 1). High standards were only significantly related to maladaptive perfectionism. To delineate the unique
relationships between these variables we turn to structural equation modeling.
Structural equation model
The first model we tested included fear of negative evaluation,
maladaptive perfectionism, high standards, and social appearance
anxiety as associated with social anxiety and ED symptoms. Social
anxiety was uniquely associated with fear of negative evaluation,
social appearance anxiety, and high standards (a negative relationship between high standards and social anxiety was expected; see
‘Introduction’ for details), and the only unique correlate of eating
disorder symptoms was social appearance anxiety. In the final
model presented in Fig. 1, we included gender and BMI. When
BMI and gender were included, maladaptive perfectionism was significantly associated with ED symptoms (in addition to BMI and
gender). The model fit was perfect because the model was saturated. Thus, to test for model fit we removed all non-significant
paths: Fit remained excellent (CFI = 1.00, TLI = 1.00, RMSEA = 0.00,
SRMR = 0.02). Additionally, after inclusion of all variables, the relationship between social anxiety and eating disorder symptoms
neared zero. We also tested if the relationship between eating disorder symptoms and social appearance anxiety was stronger than
the relationship between social anxiety and social appearance anxiety by constraining the paths between social appearance anxiety
and the symptom measures (eating and social anxiety) to be equal.
Model fit when these paths were equal was significantly worse
(CFI = .94, TLI = .86, RMSEA = .13, SRMR = .04; v2(1) = 20.78,
p < .001), suggesting that social appearance anxiety has a significantly stronger relationship with eating disorder symptoms than
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Social
Appearance
Anxiety

.31**

.50**

Fear of
Negative
Evaluation

Social Anxiety
.45**
.06

.02

Maladaptive
Perfectionism

.06
.14*
-.17*

High Standards

.01

Eating Disorder
Symptoms

-.07
Body Mass
Index

.21**

.07
-.31**
Gender

Fig. 1. A model of risk factors for social anxiety and eating disorder symptoms from Study 1. Solid lines indicate significant relationships; dashed lines indicate nonsignificant relationships. Bolded risk factors are shared between both disorders. ""p < .01, "p < .05.

social anxiety symptoms. When only women were included in the
model (n = 172) the model retained excellent fit (CFI = 1.00,
TLI = 1.00, RMSEA = 0.00, SRMR = 0.02), and there were no substantive changes to the relationships between variables: Fear of negative evaluation, social appearance anxiety, and high standards
were associated with social anxiety symptoms, whereas maladaptive perfectionism, BMI, and social appearance anxiety were associated with eating disorder symptoms.
Discussion: Study 1
In this study, we found that social appearance anxiety was the
only shared risk factor for social anxiety and eating disorder symptoms. Social appearance anxiety had a strong, positive relationship
with both social anxiety and eating disorder symptoms, though the
relationship with eating disorder symptoms was stronger than
with social anxiety. We found that fear of negative evaluation
and high standards were uniquely associated with only social anxiety, whereas maladaptive perfectionism was uniquely associated
only with eating disorder symptoms. Notably, high standards were
associated with social anxiety such that higher standards were related to lower social anxiety. It should also be noted that maladaptive perfectionism was not significantly associated with social
anxiety or eating disorder symptoms until gender and BMI were
included in the model, suggesting that statistical suppression
may be causing maladaptive perfectionism to be significant only
when gender and BMI account for part of the variance.
Most noteworthy is that social appearance anxiety was uniquely associated with both social anxiety and eating disorder

symptoms over and above perfectionism and fear of negative evaluation. We found this to be true for both a composite of eating disorder symptoms and all three subscales of the EDI-2 separately.
However, to be fully confident in these results, we would prefer
replication in an independent sample. Additionally, it seemed plausible that the effects of social appearance anxiety could be better
accounted for by constructs such as depression and trait negative
affect because these constructs are known to be highly correlated
with both social anxiety and eating disorders (Heimberg et al.,
1995; Mintz, Ohalloran, Mulholland, & Schneider, 1997). Thus,
we attempted to replicate and extend the model from Sample 1
in a second, independent sample.

Methods: Study 2
Participants
Participants were 156 undergraduate women from a large university in the southwestern United States, who were selected because undergraduate women are considered at high risk for the
development of an eating disorder (Taylor et al., 2006). Participants
were of diverse ethnicities: White (n = 71; 45.8%), Asian (n = 37;
23.9%), Hispanic (n = 25; 16.1%), Black (n = 15; 9.7%), and other
(n = 8; 4.5%), with a median age of 19.00 years (SD = 4.30). Participants were recruited from undergraduate psychology courses for a
study examining the relationships between body image, personality, and mood, and completed all study measures online.
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Table 2
Zero-order correlations and internal consistencies between risk factors and social anxiety symptoms and disordered eating in Study 2.

1.
2.
3.
4.
5.
6.
7.
8.
9.

Mean (SD)

1
!0.02 (2.5)

2
!0.01 (1.92)

ED symptoms
Social Anxiety
SAA
FNE
MPERF
HSTAND
BMI
Trait NA
BDI

.78
.34**
.51**
.42**
.22*
!.09
.28**
.32**
.45**

.89
.66**
.68**
.36**
!.08
.14
.58**
.50**

3
28.62 (13.91)

4
19.42 (7.13)

5
62.75 (15.42)

6
17.79 (3.55)

7
22.89 (4.80)

8
23.08 (7.63)

9
32.50 (9.28)

.95
.79**
.37**
!.03
.25**
.47**
.39**

.90
.47**
.07
.08
.49**
.37**

.79
.36**
!.17*
.45**
.47**

.76
!.04
!.08
.11

–
!.01
.01

.86
.54**

.87

Note: ED symptoms = eating disorder symptoms: composite of the EDI-2 body dissatisfaction, bulimic symptoms, and drive for thinness subscales; Social Anxiety = composite
of the Straightforward Social Interaction Anxiety Scale and Social Phobia Scale; SAA = Social Appearance Anxiety; FNE = Fear of Negative Evaluation; MPERF = Maladaptive
Perfectionism (from the Frost Multidimensional Perfectionism Scale); HSTAND = High Standards (from the Frost Multidimensional Perfectionism Scale); BMI = Body Mass
Index; Trait NA = Trait Negative Affect; BDI = Beck Depression Inventory; Cronbach’s alpha is on the diagonal. BMI has no internal consistency.
*
p < .05.
**
p < .01.

Measures

Structural equation model replication and extension

In addition to all Study 1 measures, we used:
The Beck Depression Inventory-II (BDI-2) (Beck, Steer, & Brown,
1996) is a 21-item self-report measure of depression in adults
and adolescents, and in the current study was used to test whether
the three risk factors identified in Study 1 were associated with social anxiety and eating disorder symptoms over and above depression. BDI-2 items assess symptoms corresponding to criteria for
diagnosing depressive disorders and each symptom is rated for
severity based on endorsement of one of a series of statements arranged in order from least to most symptomatic. The BDI-2 has
been validated in psychiatric and non-psychiatric (college) samples (Steer, Ball, Ranieri, & Beck, 1997).
The Positive and Negative Affect Schedule-Trait Version (PANAS)
(Watson, Clark, & Tellegen, 1988) is a measure of trait positive
(e.g., excited) and negative (e.g., scared) activated affect. Trait affect
is assessed through 10 items on a 5-point Likert-type scale from
very slightly or not at all (1) to extremely (5). Watson et al. (1988)
report good internal consistency, convergent, and discriminant
validity. The trait (to what extent you generally feel this way- that
is, how you feel on the average) instructions were given. In the current study, the negative affect scale of the PANAS was used to test
if the three risk factors identified in Study 1 was associated with
social anxiety and eating disorder symptoms over and above trait
negative affect.

In Model 1, we replicated the model that was most well supported in Study 1, with all non-significant paths from Study 1 removed so that we could test replication of model fit; however, it
should be noted that we did not include gender because all participants were women. This model was not saturated, and retained
good to excellent model fit (CFI = .97; TLI = .94; RMSEA = .07;
SRMR = .02). All significant paths were replicated, with the exception of maladaptive perfectionism, which was no longer significantly associated with eating disorder symptoms.
In a second model, we added trait negative affect and depression to test if these would account for the relationships between
the four risk factors and social anxiety and eating disorder symptoms. This model retained excellent fit (CFI = 1.00; TLI = 1.00;
RMSEA = 0.00; SRMR = .01). As seen in Fig. 2, all paths that were
significant in Model 1 retained their significance. Additionally,
depression was uniquely associated with both social anxiety and
eating disorder symptoms, whereas negative affect was uniquely
associated only with social anxiety. Figure 2 shows all replicated
significant paths from Study 1, in addition to all new paths tested
in this model (depression and negative affect). When all non-significant paths were removed, the model retained excellent fit
(CFI = 1.00; TLI = 1.00; RMSEA = 0.00; SRMR = .01).

Results: Study 2

Overall, we found that our model of social appearance anxiety,
fear of negative evaluation, and perfectionism exhibited excellent
fit, and that social anxiety and eating disorder symptoms had no
remaining correlation when all risk factors were included. Most
strikingly, we found that social appearance anxiety was a shared
risk factor for social anxiety and eating disorder symptoms. We
found support for this proposition in two distinct samples. Notably,
we also found that this relationship remained over and above the
inclusion of fear of negative evaluation, maladaptive perfectionism,
high standards, gender, BMI, trait negative affect, and depression,
suggesting that social appearance anxiety is a unique construct
of importance for both social anxiety and eating disorder symptoms. This research adds to a growing body of literature suggesting
that social appearance anxiety is a key risk factor for the development of eating disorder symptoms, and may in part explain the
high comorbidity between social anxiety and eating disorder
symptoms (Levinson & Rodebaugh, 2012). Current results are consistent with research finding that social appearance anxiety is

Descriptive statistics and zero-order correlations
Means, standard deviations, ranges, and intercorrelations are
presented in Table 2. Participant scores on the S-SIAS (see ‘Measures, Study 1’) ranged from very low to very high (range: 0–58;
M = 21.18; 28% above the cut-off for SAD). Recalling that a straightforward (reverse scored items removed) score of 28 or higher suggests probable SAD (Rodebaugh et al., 2011), this suggests that we
had a high number of probable diagnoses of SAD within our sample. Internal consistency for both the S-SIAS and SPS was excellent
(a = .94 and a = .94). Scores on the eating disorder symptom subscales also ranged from very low to very high in this sample (range:
0–45; M = 20.45). As can be seen in Table 2, all relationships from
Study 1 were replicated. Additionally, trait negative affect and
depression were significantly related to all measures except BMI
and high standards.

Overall discussion
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Fig. 2. An extended model of risk factors for social anxiety and eating disorder symptoms from Study 2. Trait negative affect and depression are included. Solid lines indicate
significant relationships; dashed lines indicate non-significant relationships. Bolded risk factors are shared between both disorders. ""p < .01, "p < .05.

elevated in clinical populations of women with eating disorders
(Claes et al., 2012; Koskina et al., 2011).
Regarding the other two proposed risk factors, we found that
fear of negative evaluation was uniquely associated with only
social anxiety and not eating disorder symptoms. This result
is consistent with research that has found fear of negative evaluation to be a core feature of social anxiety, (Haikal & Hong,
2010) but not with research that has found fear of negative
evaluation to predict drive for thinness and bulimic symptoms
(Gilbert & Meyer, 2003, 2005; Utschig, Presnell, Madeley, &
Smits, 2010). There are two potential reasons for this discrepancy. First, some research shows that fear of negative evaluation is associated with symptoms of AN, such as drive for
thinness, but not bulimic symptoms, (Gilbert & Meyer, 2005)
whereas other research shows the opposite (Utschig et al.,
2010). Thus, it seems that the relationship between fear of negative evaluation and eating disorder symptoms may depend on
what symptoms are measured, in what sample, and under what
time period (i.e., one or more than one time period). Second,
and perhaps most compelling, is that previous research on fear
of negative evaluation has not considered social appearance
anxiety. We do not mean to imply that fear of negative evaluation is not important for the eating disorders: Rather, we think
that it is very important, but that the more specific form of fear
of negative evaluation focusing on appearance may be what

drives the relationship between fear of negative evaluation in
general and eating disorder symptoms. This latter interpretation
is consistent with what we found in the current studies: When
social appearance anxiety and general fear of negative evaluation are considered, social appearance anxiety emerges as having the strongest relationship with eating disorder symptoms.
Consequently, future research on comorbidity between social
anxiety and the eating disorders should include measures of social appearance anxiety.
Against hypothesis, perfectionism was not a shared risk factor
for social anxiety and eating disorder symptoms. This finding
was true for both maladaptive perfectionism and high standards
(or adaptive perfectionism). In Study 1, maladaptive perfectionism
was uniquely associated with eating disorder symptoms, but only
when BMI was included. On the other hand, high standards were
negatively associated with social anxiety symptoms, which is consistent with previous research on high standards and social anxiety
(Shumaker & Rodebaugh, 2009). In the second study, we did not
find a significant relationship between maladaptive perfectionism
and eating disorder or social anxiety symptoms. It may be that a
different measurement of perfectionism would have yielded alternate results. However, in every sample we are aware of, various
measures of perfectionism correlate moderately to highly, so we
find this explanation relatively unsatisfying (Shumaker & Rodebaugh,
2009).
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Perfectionism has received significant attention as a potential
risk factor, particularly for eating disorders (Bardone-Cone et al.,
2007; Jacobi et al., 2004; Stice, 2002). In our models, perfectionism
showed comparatively weak unique relationships with eating disorder symptoms. Our perfectionism measure did show significant
zero-order relationships with eating disorder symptoms, suggesting that the additional constructs might explain our results.
Perhaps perfectionism in the form measured here is primarily a
pre-requisite to social appearance anxiety (i.e., social appearance
anxiety may mediate the relationship between perfectionism and
eating disorder symptoms). Silgado et al. (2010) suggested that
women may become at risk for bulimic behaviors because they
are afraid that others will judge them on their appearance and that
they will not reach their perfectionistic standard of appearance.
Therefore, it may be that the fear of appearance evaluation (i.e., social appearance anxiety) is what drives the relationship between
perfectionism and eating disorder symptoms, rather than perfectionistic standards per se, which may only set the stage for fear
of negative appearance evaluation. However, we found that a model including social appearance anxiety as a shared risk factor, fear
of negative evaluation as a risk factor for social anxiety, and perfectionism as a risk factor for eating disorder symptoms exhibited
excellent fit across two independent samples. This finding suggests
that there is some importance to the inclusion of all three of these
constructs in a given risk factor model. We hope that future research will continue to clarify the relationships in this model, both
over time and with additional variables.
There were several limitations to the research presented here.
First, it would be ideal to assess this model in a clinical sample
of individuals diagnosed with social anxiety disorder and/or eating
disorders. However, we believe that this research is a useful step
towards understanding these processes. Undergraduate women
are at an increased risk for disordered eating, and eating disorders
frequently emerge during these years (Schwitzer, Bergholz, Dore, &
Salimi, 1998), thus making this an important population in which
to test this model. Furthermore, both samples included a large portion of participants who had clinically significant levels of both social anxiety and disordered eating (between 20% and 23% of both
samples). Finally, a limitation worth noting is that these data are
cross-sectional. We did not test mediation because of research suggesting that the results of mediation analyses using cross-sectional
data do not generalize to longitudinal data (Maxwell & Cole, 2007).
Therefore, we cannot state with certainty which of these constructs
may lead to others over time. For instance, it may be that negative
affect predisposes individuals to develop social appearance anxiety, which eventually leads to disordered eating. This question will
be an important next step for research to discover.
Our findings have clinical implications. Many individuals suffer
from comorbid SAD and eating disorders (Pallister & Waller, 2008).
However, there are few effective treatments for eating disorders,
especially for anorexia nervosa (Bulik, Berkman, Brownley,
Sedway, & Lohr, 2007) and often times an anxiety disorder may
go undetected in the presence of an eating disorder (or vice versa)
(Becker et al., 2004). There are, however, efficacious treatments for
SAD (Rodebaugh, Holaway, & Heimberg, 2004), especially in the
form of exposure therapy. Relatedly, recent arguments have
stressed that exposure and response prevention therapy should
be integrated into treatment for anorexia nervosa (Steinglass
et al., 2011). It seems likely that social appearance anxiety could
be an important target for exposure that would respond similarly
to other forms of social anxiety. For example, it may be useful to
have a patient gradually exposed to evaluation of her appearance
by a confederate. Such an exposure would permit learning that
the patient can withstand the anxiety experienced from appearance evaluation. Future research should test if these and similar
types of exposures are successful in the reduction of disordered

eating and social anxiety. Finally, it is worth considering incorporating these types of exposures and discussions around appearance
evaluation in prevention efforts targeted at at-risk individuals. In
sum, we think that social appearance anxiety is a construct with
promising potential avenues for future treatments and prevention
efforts that may help alleviate the suffering associated with social
anxiety and the eating disorders.
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