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Appearance evaluation of others’ faces and bodies in anorexia
nervosa and body dysmorphic disorder

Teena Moody, Ph.D.2, Vivian W. Shen?, Nathan L. Hutcheson, Ph.D.%, Jennifer R. Henretty,
Ph.D.P, Courtney L Sheen, M.A.2, Michael Strober, Ph.D.2, and Jamie D. Feusner, M.D.2
aDepartment of Psychiatry and Biobehavioral Sciences, The University of California Los Angeles,
Los Angeles, CA

bCenter for Discovery, Los Alamitos, CA

Abstract

Objective—Individuals with anorexia nervosa (AN) and body dysmorphic disorder (BDD)
exhibit distorted perception and negative evaluations of their own appearance; however, little is
known about how they perceive others’ appearance, and whether or not the conditions share
perceptual distortions.

Method—Thirty participants with BDD, 22 with AN, now weight-restored, and 39 healthy
controls (HC) rated photographs of others’ faces and bodies on attractiveness, how overweight or
underweight they were, and how much photographs triggered thoughts of their own appearance.
We compared responses among groups by stimulus type and by level-of-detail (spatial frequency).

Results—Compared to HCs, AN and BDD had lower attractiveness ratings for others’ bodies
and faces for high-detail and low-detail images, rated bodies as more overweight, and were more
triggered to think of their own appearance for faces and bodies. In AN, symptom severity was
associated with greater triggering of thoughts of own appearance and higher endorsement of
overweight ratings for bodies. In BDD, symptom severity was associated with greater triggering of
thoughts of own appearance for bodies and higher overweight ratings for low-detail images. BDD
was more triggered to think of own facial appearance than AN.

Discussion—AN and BDD show similar behavioral phenotypes of negative appearance
evaluations for others’ faces and bodies, and have thoughts of their own appearance triggered even
for images outside of their primary appearance concerns, suggesting a more complex cross-
disorder body-image phenotype than previously assumed. Future treatment strategies may benefit
from addressing how these individuals evaluate others in addition to themselves.
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INTRODUCTION

Anorexia nervosa (AN) and body dysmorphic disorder (BDD) each express anomalous
concerns with appearance, yet they are separately classified in DSM-5: AN under the
heading Feeding and Eating Disorder, BDD under Obsessive-Compulsive and Related
Disorders?. It remains uncertain if the nosological separation is justified, as both AN and
BDD have been shown to co-occur, they have a similar mean age of onset, each is highly co-
morbid with anxiety and obsessive-compulsive disorders—anxiety disorders are familially
transmitted in AN2 —and each is typically characterized by impaired insight3: 4. At the level
of symptom phenomenology, individuals with AN are preoccupied mainly with weight and
shape, whereas the most common appearance concern in BDD involves the face or head
(typically skin, nose, and hair®, less commonly abdomen, hips, and thighs®); yet
approximately 30% of individuals with BDD also report significant concerns with weight’.
AN differs from BDD in its greater prevalence in females and a generally less robust acute
response to conventionally available treatments 1.

Recently, we showed that there are common and unique abnormalities in visual information
processing of emotionally-neutral faces stimuli for AN and BDD®10 and that there are
irregularities in white matter microstructure in BDD involving visual systems!1: 12, Research
in this aspect of perceptual distortion, as well as self-referential thought, is limited. In one
study, when examining photographs of others’ bodies, participants with AN rated
underweight bodies to be more attractive and of more normal weight than did healthy
controls (HCs)23. In another, participants with AN and HCs demonstrated a negative
correlation between own body mass index (BMI) and over-estimation of another’s BMI, and
lower BMIs were associated with optimal attractiveness4, suggesting a dimensional
association between visual perception/evaluation and one’s own weight. Similarly,
individuals with BDD have been shown to scrutinize details of others’ appearance in
addition to their own®, and an eye-tracking study showed that participants with BDD had
more fixations and longer dwell time on the least attractive areas of others’faces,
particularly areas corresponding to areas of primary concern on their own facel®. To what
extent these patterns translate to negative evaluations of others’ appearance, and/or if gaze
behaviors trigger thoughts about own appearance remains unknown?.

Here, we present the results of what, to our knowledge, is the first study to directly compare
appearance evaluations of others’ faces (and bodies) in AN and of bodies (and faces) in
BDD; that is, determining if body-image phenomenology characteristic of one disorder is
also manifest in the other. While body parts - other than the face - are often of concern in
BDDS: 7, face appearance evaluations have rarely been documented in AN16. An additional
aim was to determine how different spatial frequencies of images affect judgments of
appearance in these groups. Visual perception (in addition to attentional biases and cognitive
and emotional factors) is an important contributor to appearance judgments. Early in the
brain’s visual processing stream, images are filtered at multiple spatial scales that are tuned
to different bandwidths of spatial frequencies, effectively decomposing the patterns with
spatial frequency filters’. High-pass filtered, or “high spatial frequency” images convey
information about contours, edges, and texture, and thus represent fine-grained details
whereas low spatial frequency images convey low-grained, configural, and holistic
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elements 18-20, |n a previous fMRI study, we found that brain activation for high spatial
frequency images was inversely associated with how attractive individuals with BDD rated
others’ faces?!, perhaps suggesting a neural process that links greater detail extraction by the
visual system to reduced perceived attractiveness of facial characteristics. This proposal is
corroborated by previous studies by other investigators that have found lower visual
preference for high or low spatial frequencies?2-24,

This component of the current study represents a behavioral extension of our previous work;
by presenting participants with high spatial frequency and low spatial frequency photos of
faces and bodies (in addition to unaltered, normal spatial frequency photos) we were able to
probe different specialized visual processing systems to determine how they contribute to
appearance judgments. Moreover, we extended this to testing whether differences in spatial
frequency affect overweight/underweight ratings and triggering of thoughts of own
appearance (for example, instantiating self-referential thoughts).

The purpose of this study was to understand similarities and dissimilarities in behavioral
phenotypes in AN and BDD in regards to appearance judgments of others. This has
proximal clinical implications for nosology; it can provide a better understanding of
overlapping and distinct clinical features that may account for the high shared comorbidity,
which can assist in refining categorical or dimensional conceptualizations of these disorders.
It also has potential relevance for treatment, as appearance evaluations of others can
significantly impact interpersonal interactions and relationships. A further, more exploratory
goal of the study was to contribute to understanding neural mechanisms related to visual
processing that may underlie symptom phenomenology. We compared how individuals with
AN and BDD subjectively experience photos of others’ bodies and faces on measures of
attractiveness and overweight/underweight appearance (for body photos), and to what degree
the photos triggered thoughts about their own appearance.

First, we predicted that participants with AN, in accord with their disorder-unique body
image concern, would rate others’ bodles as less attractive, as more overweight, and would
trigger thoughts about their own body compared to BDD and HC; second, that participants
with BDD would rate others’ faces as less attractive and as triggering thoughts of their own
appearance more than would AN or HC, due to the fact that they typically have face
concerns; third, that participants with BDD would rate bodlies as less attractive, more
overweight, and trigger thoughts about their own appearance more than HC due to the fact
that those with BDD often also have body concerns; fourth, in AN we predicted that disorder
severity would be associated with lower attractiveness ratings for bodies but not faces,

higher overweight ratings, and greater thoughts triggered of own appearance for bodies, and
in BDD symptom severity would be associated with lower attractiveness ratings for faces
and bodies, higher overweight ratings, and greater thoughts triggered of own appearance for
faces and bodies. Finally, we hypothesized that groups would differ in their appearance
ratings depending on the level of detail (normal, high, or low spatial frequency) in the image,
with BDD and AN groups finding detailed (HSF) images to be less attractive than would
HCs. This is based on the model of heightened detail relative to global processing in AN and
BDD, in combination with findings in the aforementioned study of lower attractiveness
ratings in BDD associated with greater brain activity for HSF images?1, and previous studies
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from other groups that have found lower visual preference for high spatial frequency
images?2-24,

METHODS

Participants

We recruited BDD and AN participants and HC from UCLA and local outpatient treatment
centers, as well as from the community through print and online advertisements. We
recruited individuals between the ages of 13 and 40. Of the 33 potential AN participants
recruited, 9 were excluded due to having BMI < 18.5, and 2 were excluded for being on
medications. Of the 33 potential BDD participants recruited, 3 were excluded for being on
medications. Ninety-one eligible participants enrolled: 30 with BDD (24F/6M), 22 with AN
(20F/2M), and 39 HCs (33F/6M). The UCLA Institutional Review Board approved the study
and all participants gave written informed consent.

JDF and MS performed clinical evaluations. All participants were administered the Mini
International Neuropsychiatric Interview (MINI)2° and the BDD Diagnostic Module2®
modeled after the DSM-1V. Severity of psychiatric symptoms was quantified using the
Hamilton Anxiety Rating Scale (HAMA)?7, the Brown Assessment of Beliefs Scale
(BABS)28: 29 and the Montgomery-Asberg Depression Rating Scale (MADRS)??, all
clinician-rated scales. Participants with BDD were administered the BDD version of the
Yale-Brown Obsessive Compulsive Scale (BDD-YBOCS)30 and participants with AN were
administered a version (excluding bulimia questions) of the Eating Disorder Evaluation
(EDE) Edition 16.0D3! , and the Yale-Brown-Cornell (YBC) eating disorder scale32.

Inclusion criteria—All participants were right-handed and had normal or corrected visual
acuity as verified by Snellen eye chart. For BDD, participants fulfilled criteria for BDD as
determined by the BDD Diagnostic Module2, and scored =20 on the BDD-YBOCS. In AN,
all participants must have previously met all DSM-IV criteria for AN, currently met criteria
for AN except for the amenorrhea and weight criteria, and at the time of recruitment study
had a minimum BMI of 18.5, to minimize confounding by starvation as all participants were
also being enrolled in concurrent fMRI and EEG studies??: 33,

Exclusion criteria—Participants with AN and BDD were required to be free from
psychoactive medications for the preceding 8 weeks. Given the common occurrence of other
psychiatric disorders in these conditions, the presence of major depression, dysthymia, panic
disorder, social phobia, and generalized anxiety disorder were allowed to assure our samples
were representative of the general clinical population3*3, Persons with AN who also had a
current or prior lifetime history of BDD were excluded, as were persons with BDD with
current or lifetime AN (determined by the clinician administering the MINI). Also
exclusionary was suicidal ideation, neurological disorders, pregnancy, conditions that
affected cerebral metabolism, and current treatment with cognitive-behavioral therapy.

HC participants were unmedicated and without any current Axis | disorder or history of
lifetime BDD, AN, bipolar disorder, or psychotic disorders, as determined by the BDD
Module and the MINI.
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Face and body rating task—All participants viewed digitized grey-scale frontal-view
photographs of emotionally-neutral male and female faces (50% of each) of varying ages,
and male and female bodies (50% of each) with heads cropped and in bathing suits or
underwear, selected from various websites; the bodies ranged from normal weight to
overweight13, to provide a representation of average body types. The equal sex ratio of face
and body stimuli was also to approximate the proportion of males and females in our society.
The mean attractiveness rating for the unaltered images across groups was 4.2+2.5 (0 to 10);
thus images were mostly in a medium range of attractiveness. The figures were taken from
the Macbrain database, the UPenn Facial Emotional Stimuli, and the Psychological Image
Collection at Stirling (http://pics.psych.stir.ac.uk/; see Figure 1).

In addition to presenting the photos at normal spatial frequency (NSF) we also presented
altered photos that were Fourier-transformed to filter out all but high spatial frequency
(HSF), or all but low spatial frequency (LSF) components (using high-pass or low-pass
filtering, respectively); the methods are described elsewhere?4. Participants rated 16 faces
each of NSF, LSF, and HSF photographs, and 16 bodies each of NSF, LSF, and HSF
photographs, for a total of 48 faces and 48 bodies. There were two orders of randomly sorted
faces/bodies that were counterbalanced across participants. (One order contained 15 rather
than 16 bodies, due to experimental error.) Participants rated the face set then the body set.
During image presentation, participants were asked to score faces and bodies on measures of
attractiveness (“How attractive is this [face/body]?”"), and how much they were triggered to
think about their own appearance (“To what degree does the [face/body] trigger thoughts
about your own appearance?”), all on a scale of 0 to 10. Additionally, the degree to which
the body was perceived to be overweight or underweight was rated on a scale of —10 to 10,
with —10 being extremely underweight, 0 being normal weight, and 10 being extremely
overweight. Participants were seated in front of a computer to view the images on the screen.
The investigator recorded their responses. There was no time limit on viewing and providing
ratings of the images.

Analyses—We used linear mixed models implemented in SPSS to analyze ratings of faces
and bodies at different spatial frequencies. We examined effects of group (AN, BDD, HC),
stimuli (faces or bodies), spatial frequency (HSF, LSF, NSF), and the following interactions:
group-by-stimuli-by-spatial frequency, group-by-stimuli, and group-by-spatial frequency.
Significant interaction effects were followed up by post-hoc Tukey’s tests between groups to
test specific hypotheses. P-values < 0.05 were considered to be significant. Analyses were
conducted separately for the three ratings. To test associations with clinical variables we
used linear mixed models with EDE scores (in the AN group only) and BDD-YBOCS scores
(in the BDD group only) as covariates of interest, in addition to testing for spatial frequency-
by-EDE/BDD-YBOCS interactions. In order to interpret the statistical size of the effects, we
computed Cohen’s £ for linear mixed models 4°. Values of Cohen’s £=0.02, 0.15, 0.35 are
interpreted as being small, medium, and large, respectively 4.
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RESULTS

Demographics

The groups did not differ significantly on age, gender, or years of education (Table 1).
Prevalences of comorbid diagnoses were 32% and 50% in participants with AN and BDD,
respectively. In the AN group 1 had MDD, 1 had dysthymic disorder, 2 had GAD, and 3 had
MDD and GAD. In the BDD group 6 had MDD, 2 had dysthymic disorder, 1 had social
phobia, 1 had agoraphobia, 1 had panic disorder with agoraphobia, 1 had MDD and GAD, 1
had MDD and social phobia, and 2 had MDD and social phobia and GAD. Nineteen AN
participants met DSM-1V criteria for restricting type and 3 were classified as binge-eating/
purging type. Ten BDD participants had face concerns only, 1 had body concerns only, and
19 had face and body concerns. The AN group had a mean EDE score of 3.16 + 1.58. This is
in the range of what is documented in underweight AN samples#’, yet was expected given
the inclusion criteria of needing to currently meet all DSM-1V criteria for AN aside from
low weight and amenorrhea, and the fact that there was no minimum duration of weight-
restoration.

Attractiveness

We did not find significant group-by-stimulus-by-spatial frequency (F4 g53g = 0.49, p = 0.74,
Cohen’s £<0.001) or group-by-stimulus (F gs42 = 2.00, p = 0.14, Cohen’s #=<0.001)
interactions. However, there was a significant group-by-spatial frequency interaction (F4 gs3g
=4.70, p = 0.001, Cohen’s £=0.001). This interaction was seen between the AN vs. HC
groups (F» 5703 = 7.37, p = 0.001, Cohen’s £=0.001) and BDD vs. HC groups (F gasg =
6.63, p = 0.001, Cohen’s = 0.001) but not for the AN vs. BDD comparison (F 4915 = 0.08,
p = 0.92, Cohen’s £=<0.001); see Figure 2. Further follow-up analyses by spatial frequency
revealed that at NSF, neither the BDD (p = 0.45) nor the AN group (p = 0.50) differed
significantly from HC. At HSF, however, the AN group (p = 0.039) and BDD group (p =
0.046) had significantly lower attractiveness ratings than HCs, but the AN and BDD groups
did not differ from each other (p = 0.70). This pattern was similar for LSF: the AN group (p
=0.031) and BDD group (p = 0.018) had significantly lower ratings of attractiveness than
HCs, but the AN group did not differ significantly from the BDD group (p = 0.65). In brief,
both AN and BDD had lower attractiveness ratings than HC for high-detail and low-detail
images, but all groups had similar ratings for normal images.

Thoughts triggered of own face/body

The three-way interaction among group, spatial frequency, and stimulus type for thoughts
triggered of own face/body was not significant (F4 4306 = 0.78, p = 0.54, Cohen’s £<0.001).
There was a significant group-by-stimulus (F 4339 = 18.24, p < 0.001, Cohen’s £=0.004)
interaction effect, but no significant group-by-spatial frequency (F4 4305 = 0.90, p = 0.46,
Cohen’s £=<0.001) interaction effect. Follow-up analyses revealed that there were
significant group-by-stimulus effects for AN vs. BDD groups (F1 2932 = 7.76, p < 0.005,
Cohen’s £2=0.003), AN vs. HC groups (F1 4g56 = 71.60, p < 0.001, Cohen’s £=0.015) and
HC vs. BDD groups (F1 3102 = 13.20, p < 0.001, Cohen’s £= 0.004). All groups differed
significantly in their ratings of thoughts triggered of their own appearance for faces, with
BDD rating highest, followed by AN and then HC (all p’s < 0.001). For bodies, the BDD
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group had highest ratings, followed by AN, and then HC groups. Although the difference
between AN and BDD groups (p = 0.07) was not significant, there was a significant
difference between BDD and HC groups (p < 0.001) and between AN and HC groups (p <
0.001), see Figure 3. In sum, both faces and bodies stimuli elicited stronger triggering of
thoughts of own appearance in a pattern of BDD > AN > HC, but for bodies the difference
between BDD and AN was not significant.

Overweight/underweight ratings of bodies

There was a significant group effect (F, g9 = 11.47, p < 0.001, Cohen’s £=0.13) for ratings
of overweight/underweight bodies, but no spatial-frequency effect (Fo 4187 = 1.43, p = 0.24,
Cohen’s £<0.001) or group-by-spatial frequency effect (F4 4157 = 1.00, p = 0.41, Cohen’s
£<0.001). AN vs. BDD groups did not differ significantly from each other (p = 0.13), but
other groups did differ: AN vs. HC groups (p < 0.001), and BDD vs. HC groups (p = 0 .001;
see Figure 4), with the AN group rating bodies as most overweight, followed by the BDD
group, and then the HC group. Similar to our results for attractiveness ratings and thoughts
triggered of own body, when compared to HC, both BDD and AN differed in their
assessments of overweight/underweight bodies, but the two groups did not differ from each
other.

Associations with clinical variables

As hypothesized, those with worse eating disorder symptoms (EDE scores) had significantly
higher overweight ratings (F1 22,013 = 7.96, B = 0.52, p = 0.01) and were more triggered to
think of their own appearance for bodies (F1 21,00 = 4.83, p = 0.48 p < 0.04). Also as
predicted, eating disorder severity was not significantly associated with face attractiveness
ratings (F1 22 = 0.06, § = —0.058, p = 0.80); however, contrary to our hypotheses, it was not
significantly associated with lower bodies attractiveness ratings (F; 2o =0.39, p =-0.097, p
= 0.54).

As hypothesized, those with worse BDD symptoms (higher BDD-YBOCS scores) were
more triggered to think of their own appearance for bodies (F1 29.99 = 5.16, B = 0.15p <
0.03) although there was only a trend level association for faces (Fy 29.99 = 3.37, p = 0.069, p
< 0.08). There was not a significant association between BDD severity and higher
overweight ratings (F1 29.93 = 1.94, p = 0.11, p = 0.17); however, the interaction between
spatial frequency and BDD-YBOCS was significant (F, 1395 = 3.48, p = —0.091, p = 0.031).
Follow-up analyses revealed that those with worse BDD symptoms had significantly higher
overweight ratings specifically for LSF images (F1 30 = 5.15, p = 0.11, p < 0.03). There was
not a significant association between BDD severity and lower attractiveness ratings for faces
(F130.00 =0.093, B = 0.037, p = 0.76) or bodies (F1 29.9g= 0.004, p = -0.021, p = 0.95),
contrary to our hypotheses.

Exploratory Analyses

We conducted post hoc analyses to explore whether groups differed in ratings depending on
the gender of the stimulus. Group differences in attractiveness ratings did not differ
significantly depending on the gender of the stimulus (all p values > 0.1). Thoughts of own
appearance when viewing faces and bodies were triggered to a greater degree in AN than
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HC depending on the stimulus gender, showing a greater effect for same gender stimuli
(interaction effect between group and stimulus gender: F1 581 = 30.06, p < 0.001, Cohen’s
£=0.005). A similar interaction effect was observed in BDD (F1 g433 = 19.90, p < 0.001,
Cohen’s £=0.003) but AN and BDD did not differ significantly in this regard (F1 4912 =
0.224, p = 0.64, Cohen’s £<0.001). Similarly, those with AN rated bodies as more
overweight than HC depending on the stimulus gender, showing a greater effect for same
gender stimuli (interaction effect between group and stimulus gender: Fq p7g9 = 12.74, p <
0.001, Cohen’s 2= 0.005). This was not the case for BDD (Fy 3160 = 0.28, p = 0.60, Cohen’s
£<0.001). In addition, AN rated bodies as more overweight than BDD depending on the
stimulus gender (Fy 2418 = 5.32, p < 0.03, Cohen’s #=0.002) showing a greater effect for
same gender. Thus, while AN and BDD have more thoughts of their own appearance
triggered when viewing faces and bodies than HC in general, the difference from HC is
greater for same stimuli gender. A similar effect for overweight ratings is observed in AN
but not BDD. However, the gender of the stimuli had no effect on group differences in
attractiveness ratings.

We also conducted exploratory analyses to determine if there were differences in ratings
based on type of appearance concern in BDD. We divided the BDD group into face-only
concerns (n=10) and body-only plus body-and-face concerns (n=20). For the group-level
analysis, the small sample size with face-only concerns precluded a meaningful separate
analysis; thus, we re-analyzed the data using the body-only plus body-and-face concerns
subgroup, comparing it to the AN and HC groups. For attractiveness ratings, the results were
similar to the results from the whole BDD group, except that lower ratings for LSF images
were only at trend level (p = 0.07, vs. p < 0.02 for the whole BDD group). For triggering
thoughts of own appearance, the results were similar as for the whole BDD group except
that there was only a trend-level group-by-stimulus effect for AN vs. BDD (Fq 2327 =2.75p
=0.10, Cohen’s £=0.001), vs. F1 2932 = 7.77 p <0.005, Cohen’s 2= 0.003 for the whole
BDD group). For overweight/underweight ratings, results were similar to the analysis using
the whole BDD group. For associations with BDD-YBOCS in the BDD group, we used type
of appearance concern as a covariate. There was no significant effect of type of appearance
concern for attractiveness or overweight ratings. For triggering thoughts of own appearance,
there was a significant interaction effect between BDD-YBOCS and type of appearance
concern for bodies (Fq 39 = 14.62, p < 0.001, B = -0.39) but not for faces (F1 39,00 = 0.83, p
=0.37, p = -0.15). Follow-up analyses for bodies revealed that the association with BDD-
YBOCS was significant in the body-only plus body-and-face group (F1 29 = 20.33, § = 0.30,
p < 0.001), but not in the face-only group (F1 10 = 1.46, p = —0.09, p = 0.25) such that worse
symptoms were associated with bodies triggering thoughts of their own appearance to a
greater degree.

In sum, individuals with BDD whose appearance concerns include their body rate
attractiveness of faces and bodies with low detail more similarly to HC, but they may be
more similar to AN in terms of thoughts of own appearance being triggered by faces or
bodies. In addition, the association between severity of BDD symptoms and triggering
thoughts of own appearance when viewing bodies is more specific to those whose concerns
include their own body.
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Exploratory analyses of associations between BMI ratings are reported in Supplementary
Materials. We conducted these to examine associations between this important physical
characteristic in participants with how they perceive others’ appearance, as has been
documented in previous studiesl4: 48,
DISCUSSION

In summary, individuals with AN and BDD differ from a non-clinical population in their
perceptions of attractiveness and weight, and the extent to which face and body stimuli
trigger them to think of their own appearance. Specifically: (1) Each clinical group rates
others’ bodies as being more overweight compared to the ratings of controls; (2) they are
triggered to think more of their own appearance for faces and bodies than controls; and (3)
attractiveness ratings for AN and BDD are more influenced by coarse- and fine-level visual
information than controls.

Since face images are not related to their primary appearance concern, it is perhaps
surprising that AN participants rate faces as less attractive and as triggering more thoughts
of their own appearance than HC participants do. Thus, AN and BDD exhibit similar
abnormalities in appearance valuations that extend beyond themselves to others’ appearance,
and for physical features that are related and unrelated to their primary appearance concern.
Our recent imaging data (the results of which were available only after we had formulated
hypotheses and conducted the current study) might suggest that the neural underpinnings of
this finding could be related to a common abnormality in visual processing of emotion-
neutral stimuli, 8 21 but this idea should be considered with circumspection given that we
did not directly measure neural responses in this study.

Attractiveness Rating

When evaluating attractiveness of bodies and faces at a naturalistic, normal spatial
frequency, AN and BDD individuals did not show significantly different ratings than HC.
However, when only high or low levels of detail are present, individuals with AN and BDD
perceive attractiveness as significantly lower than HC. Previous brain imaging studies in
BDD have shown aberrant patterns of hypoactivation in visual systems for low detail (LSF)
images of own face, familiar face, and object stimuli 9 10. 44, As mentioned above, a study
that included AN and BDD showed that both groups, compared to healthy controls,
displayed hypoactivity in the dorsal ventral stream and early secondary visual processing
regions when viewing LSF faces2l. While future studies will be required to investigate this,
these results may reflect common, diminished global and holistic information processing,
uncovered by the same LSF image “probes” as in the current study, which could contribute
to facial perception that is lower in attractiveness. Also in that study?!, greater activity in
fusiform cortex in BDD correlated with lower attractiveness ratings of faces, consistent with
our current findings of decreased attractiveness ratings for HSF faces. An EEG event-related
potential study that tested responses to the same image types found abnormal P100
amplitudes in AN and delayed N170 latencies in AN (and at trend level in BDD); however
the patterns were not specific to LSF and HSF images and thus their relationship to lower
attractiveness ratings found in the current study is not clear 33.
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Another study demonstrated that for both own-face and familiar-face processing, individuals
with BDD with higher levels of anxiety exhibited greater neural activation in the ventral
visual stream when viewing images of their own face and a familiar (famous) face 4°. Thus,
being in an anxious state may enhance detail extraction performed by the ventral visual
stream. We speculate that this could result in a perception of lower attractiveness when
viewing faces, as detailed/analytic visual processing may be required to detect flaws and
imperfections. As anxiety is commonly experienced by individuals with BDD and AN, this
may represent a phenotypic feature that contributes to their abnormal subjective perception.

With respect to the normal detail faces, results in the current study differ somewhat from a
previous study in BDD of attractiveness ratings of others’ faces'® %0, That study used three
categories of face images—"average,” “attractive,” and “unattractive”—as determined by
four independent investigators'®. The BDD group rated these “attractive” faces as more
attractive than the HC and an obsessive-compulsive disorder comparison group, and rated
the attractiveness of their own faces significantly lower. The authors posited that individuals
with BDD might have maladaptive perfectionistic beliefs about physical attractiveness, such
that they undervalue their own attractiveness and overvalue the attractiveness of those they
believe to be closer to possessing ideal facial characteristics. However, due to
methodological differences and possible differences in overall attractiveness level of the face
stimuli, these results are difficult to compare to those of the current study. A study of
weight-restored individuals with AN found no significant differences from HC in
attractiveness ratings of faces or bodies'8, which is consistent with the findings in the current
study for unaltered photos.

Attractiveness ratings for bodies by AN participants were investigated in a study by
Horndasch et al. 13 who found that AN is associated with lower attractiveness ratings for
normal or overweight bodies!3. Indeed, that study found participants with AN rated only
extremely underweight bodies as more attractive than HCs did. Our study did not include
photos of extremely underweight bodies; therefore, our thin and overweight bodies could
have resulted in lower ratings of attractiveness in the AN group.

Several previous studies have found attentional biases in regards to attractive and
unattractive features associated with eating disorder symptoms or BMI, when viewing own
and others’ bodies*® 5152, In one study that utilized eye-tracking, individuals with high
degree of eating disorder severity attended more to the most attractive features of others’
bodies than did controls, who attended more to the least attractive features of others’
bodies®1. When viewing their own body, this pattern in the high eating disorder severity
group was reversed. Roefs, et al. (2008) similarly found enhanced attention to others’
attractive body parts and to own unattractive body parts that was correlated with both their
BMI and how unattractive they rated themselves*8. Another study found that individuals’
drive for thinness was associated with attentional bias specifically to waist, hips, legs, and
arms in photos of others®3. These are body regions that could convey information about
body fat and hence an individual’s weight. Smeets et al. (2011) experimentally induced
visual attentional bias towards own unattractive body parts, which resulted in lower self-
body satisfaction; conversely enhancing attention to own attractive body parts resulted in
higher self-body satisfaction®2. In another study, individuals with eating disorders showed
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greater attentional bias than controls towards “negative shape” pictures of others’ body parts
(e.g. large thighs) as well as “neutral shape” pictures (e.g. elbows), but no bias for “positive
shape” pictures (e.g. slim figures)®*. Although these findings may seem to diverge from the
previous ones, it is important to note that in this study the attentional biases were measured
to each image in its entirely (which may have been a body part, or a whole body, for
example) rather than measuring attention directed to specific body areas in the context of a
whole body, as in the previous studies. Moreover, the latter study was conducted in a clinical
eating disorder population while the previous ones were in nonclinical samples.

In sum, biased attention to specific body parts could be a factor that influences appraisals of
attractiveness, yet also could be influenced by the attractiveness of the image. This could
potentially set up a negative feedback loop in which negative self body image is perpetuated
by where visual attention is directed. Moreover, executive functioning disturbances such as
those related to set-shifting, which have been identified in both AN and BDD>-57, could
further contribute to individuals being “locked on” to specific areas or body parts where the
attention is focused. In the current study, such attentional biases could have similarly
influenced attractiveness ratings. However, this remains to be determined, as we did not
measure directed attention towards specific body parts with eye-tracking or other methods.

Triggering thoughts of own appearance

Our results support the hypothesis that individuals with BDD are more triggered to think of
their own faces when viewing others’ faces than individuals with AN or HC. This is in
agreement with clinical observations that individuals with BDD often report comparing
others’ facial features with their own; individuals with BDD commonly assert that, while
interacting with others, they scrutinize aspects of the other person’s appearance that they
believe to be flawed on their own face®. Previous studies have revealed that individuals with
BDD have an attentional bias for flaws in their own faces and in unfamiliar faces %8, and it
follows that viewing unfamiliar faces might trigger BDD participants to think of their own
face if they perceive flaws in both. To our knowledge, no previous studies have examined
attractiveness ratings for bodies in individuals with BDD.

We found that participants with AN were more triggered to think of their own bodies when
viewing others’ bodies than the HC group, and the degree of triggering thoughts of own
appearance was associated with severity of eating disorder symptoms. To our knowledge a
similar study has not previously been conducted. However, Blechert et al.>%, found that
individuals with AN had an attentional bias for self-photos over other-photos, and this bias
was associated with their body dissatisfaction. One possible explanation of those results is
that a tendency for self-referential thinking may have influenced the attentional bias.
Interestingly, those with AN were more triggered to think of their own appearance when
viewing faces. However, it is important to note that faces can convey information about an
individuals’ weight. Because of this, we cannot rule out the possibility that the apparent
weight of the individual in the photograph could have contributed to triggering thoughts of
AN participants’ own appearance, as we did not acquire overweight/underweight ratings of
faces.
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Similarly, individuals with BDD were more triggered to think of their own appearance when
viewing bodies. Moreover, BDD symptom severity was associated with greater triggering of
thoughts of own appearance. Similar previous studies have not been conducted in BDD,
although one study found that individuals with BDD have negative interpretative biases for
body-related scenarios®C.

Overweight/underweight ratings

As expected, the AN group rated others’ bodies to be more overweight than the HC group,
and the degree of overweight rating was associated with severity of eating disorder
symptoms. This is consistent with previous studies that suggest individuals with AN tend to
assess underweight women as being of normal weight (and more attractive) than do

HCs 13.60_ previous studies have also found abnormal weight-overestimation in

AN13. 14,16, 33 \\eight overestimation of own and others’ bodies could therefore signify that
this is a general characteristic of the disorder. Further supporting this is the observation in
the current study that the degree of overweight ratings was even greater than HC for
opposite gender stimuli. A possible neural correlate is suggested by the finding that AN and
BDD have neural hypoactivity in dorsal visual areas (that process holistic perceptions of
images, such as weight) when viewing LSF images of faces and houses?1, although it has yet
to be confirmed when viewing bodies. Interestingly, in the current study worse BDD
symptoms were associated with higher overweight ratings specifically for LSF bodies,
though tentative, this suggests that a similar physiological phenomenon may be operative at
least in the BDD group.

Clinical relevance

Limitations

Our findings provide evidence that individuals with AN and BDD have abnormal judgments
of others’ appearance, which may have implications for developing and testing new
treatment strategies. Current treatments that only target self-perception may not be sufficient
to adequately treat these disorders, as more general attentional biases and visual processing
patterns may be operative. Furthermore, continued negative judgments of others could affect
social-interpersonal relationships. Some current CBT treatments involve modifying
attentional biases towards others’ appearance (see, for example 61). New research treatments
protocols could test the effectiveness of targeting the perception of others as well as of the
self. In addition, as thoughts of own appearance were triggered to a high degree in AN and
BDD, it is very possible that they were engaging in social comparisons. Engaging in social
comparisons, including negative comparisons of own body to those of other women, has
been linked to eating disorder symptoms®2, and is a common behavior in BDD®.
Modification of cognitions or behaviors related to social comparison could be useful targets
for treatment strategies.

A limitation to consider is that we studied weight-restored AN, and thus results may not
necessarily be generalizable to underweight AN populations. However, we conducted
exploratory analyses of the relationship between BMI and subjective ratings in a slightly
larger dataset that included underweight (n=11) and weight-restored (n=22) AN. In AN,
BMI was positively associated with attractiveness ratings for bodies (but not faces), but not
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with triggering thoughts of own appearance or with overweight ratings. The mean ages (21.5
+ 4.5 for AN, 22.8 £ 5.0 for BDD, and 21.6 + 4.6 for HC) were relatively young, which
limits generalizability to older samples. Another limitation is that we did not collect
subjective ratings on weight for photographs of faces; thus, we were unable to assess
whether perceptions of weight applied to both bodies and faces. Additionally, we did not
present body stimuli that represented extremely underweight bodies, which could possibly
have elicited increased ratings of attractiveness from the AN group. The order of ratings of
faces followed by bodies was not counterbalanced. History of previous CBT was not
assessed, which could have influenced attentional biases in participants.

Conclusions and future directions

Overall, our findings suggest that appearance judgments in individuals with AN and BDD
extend beyond the self to negative judgments of others as well. A particularly interesting
finding is the response of individuals with AN to faces: despite faces not being typically part
of their primary concerns, AN had lower attractiveness ratings (for high-detail and low-
detail images) and higher triggering thoughts of own appearance ratings than controls.
Similarly, in BDD, overweight ratings and triggering thoughts of own appearance ratings for
bodies were higher than in controls. Only for faces did BDD score higher for triggering
thoughts of own appearance than AN; otherwise differences between these groups were not
significant. However, those with BDD whose appearance concerns included their body did
not show significant differences in thoughts triggered of their appearance from the AN
group. These results suggest similarities in phenotypes of appearance judgments of others in
these two disorders, that may further intersect when their own appearance concerns overlap.

Future research should investigate how these ratings change before and after current
standard-of-care treatments for AN and BDD. Other future avenues of investigation could
include measuring implicit vs. explicit attractiveness beliefs 834 and how mood or anxiety
state influences appearance ratings. In addition, future studies using neuroimaging could test
for abnormalities associated with appearance judgments and self-referential thinking that
may occur while viewing faces and bodies in BDD and AN, to provide an understanding of
the neurobiological processes underlying these phenomena. Another promising avenue of
research is in applying perceptual retraining techniques®®: 66 to correct/re-adjust proposed
abnormalities in visual information processing pathways®: 12 21, 33,
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