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Body dysmorphic disorder and face processing

Jacqueline Carhoun ', Madeleine Topfer '

" University of Victoria, Victoria, British Columbia

AsstracT  Body dysmorphic disorder (BDD) is a mental disorder where an individual
becomes so fixated on an exaggerated flaw in their image that it interferes with their
daily lives. Current research shows that patients with BDD have deficits in visually
processing faces and bodies, such that they rely on local (detail-oriented) processing.
By contrast, the typical person processes faces as a whole using global (holistic)
processing. This reliance on local processing may be a mechanism through which
patients with BDD focus on minute flaws in their appearance, exacerbating their
symptomatology. Furthermore, patients with BDD are more likely to incorrectly
perceive others’ facial expressions as being negative, further contributing to their
emotional symptoms. Well-known treatments for BDD, such as cognitive behavioural
therapy (CBT) and pharmacotherapy, are effective, but do not target the patient’s
visual processing deficits. Targeting the visual processing deficits could help alleviate
the symptoms of BDD and decrease the chances of relapse. Future research should
target BDD’s distressing symptoms and visual processing deficits, creating a better
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treatment program.

INTRODUCTION

that is defined by such features as an incessant fixation

on perceived imperfections in physical appearance and is
a relatively common and debilitating disorder (Fang & Wilhelm,
2015). BDD’s symptoms in the DSM-5 are described as comprising
a distress or impairment in social, occupational, or academic
areas of functioning among others, due to intrusive thoughts
regarding an imagined flaw in their appearance (American
Psychiatric Association, 2013; Phillips et al., 2014). Furthermore,
BDD is classified as an obsessive-compulsive and related disorder
and diagnosis requires the presence of repetitive behaviours or
mental acts (Schieber et al., 2015). A population-based survey
performed in the USA found that the prevalence of BDD was 2.4%
among adults aged 18 or older (Koran et al., 2008). In addition,
BDD is associated with an increased risk of suicidal ideation and
attempted suicide (Rief et al., 2006).

B ody dysmorphic disorder (BDD) is a psychiatric disorder

Patients diagnosed with BDD are described as having a fear of
negative peer-evaluation, which may influence their body image
concerns and how they view their social desirability (Buhlmann
et al., 2006). Individuals with BDD have delusional or greatly
exaggerated thoughts about their body image, which differentiates
them from those with image concerns about actual deformities;
in a person with BDD, there is no such flaw in their appearance,
or the flaw is smaller in proportion to the person’s perceptions
of it (Phillips et al., 2010). These delusions could be a result of
differences in their perceptual mechanisms (Fang & Wilhelm,
2015). For example, studies have hypothesized that participants
with BDD, when compared with controls, will stare longer at their
faces in a mirror due to a delusion that flaws in their physical
appearance are greater than in reality (Veale & Riley, 2001;
Mollmann et al., 2020). The consensus in current research is that
BDD comprises deficits in visual processing mechanisms, which
is observed in their misperceptions about flawed details in their
appearances (Stangier et al., 2008; Feusner et al., 2010b; Jefferies
et al., 2012; Toh et al., 2017a).

The findings discussed in this review highlight the importance
of researching BDD patients’ visual processing abnormalities as
a target for treatment. The majority of BDD treatments do not
attempt to ameliorate these deficits and tend to focus instead on
the distressing symptoms (Phillips, 2014). Current treatments
for BDD are founded in cognitive behavioural therapy (CBT)
programs, such as psychoeducation, motivational and cognitive
interventions, prevention of rituals, and perceptual retraining
(Fang & Wilhelm, 2015). Although these forms of treatment can be
effective, BDD has high rates of comorbidity with disorders such
as, major depressive disorder and obsessive compulsive disorder
that could affect the treatment response (Grant & Phillips, 2005).
Further research is needed to improve treatments that could help
prevent or ameliorate the chronicity, morbidity, and mortality
associated with BDD (Phillips, 2014).

With future research on BDD, we can more effectively treat,
diagnose, and understand the disorder. In this review, we focus
on the face processing deficits in BDD revealed by face perception
and emotion recognition studies. At the end of the review, we
discuss the implications of the literature on face processing for
developing innovative intervention programs to treat BDD.

REVIEW

BDD and face perception

Clinical studies have shown that individuals with BDD explicitly
attend to a specific feature of their appearance and disregard the
rest (Fang & Wilhelm, 2015). This pre-occupation may relate to
altered perceptual processing of faces: most individuals process
a face by perceiving it as a whole image, a process called holistic
processing (Richler et al., 2009). By contrast, individuals who use
local processing perceive a face in terms of its individual features
(e.g. nose, mouth, eyes) (Richler et al., 2009). One method of
disrupting holistic processing is to turn the image of a face upside-
down - although all objects are more difficult to recognize when
they are turned upside-down, inversion disproportionately impairs
the recognition of faces, a phenomenon known as the face inversion
effect (Yin, 1969). Studies have shown that inverting a face forces
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participants to process the face in terms of its individual parts
than as a whole (Rossion, 2008).

Using inversion tasks to compare global and local processing
mechanisms, researchers have found that individuals with
BDD tend to process faces and objects at a detailed level rather
than using holistic processing (Beilharz et al., 2016; Beilharz et
al., 2017; Beilharz, 2019; Feusner et al., 2010b). Feusner et al.
(2010b) applied the inversion manipulation to observe processing
differences between participants with BDD and healthy controls.
Their paradigm used a recognition task with upright and
inverted faces that were presented for short (500ms) and long
(5000ms) durations (Feusner et al., 2010b). The results showed
that participants with BDD demonstrated less of an inversion
effect compared to controls, which was consistent with their
tendency to process faces locally (Feusner et al., 2010b). Although
this difference between participants with BDD and controls
was found for longer presentation times, none was observed for
short durations, which suggests that BDD participants may be
processing fast presentations globally/holistically (Feusner et
al., 2010b). This could explain why individuals with BDD have
distorted perceptions of their faces; specifically, abnormal visual
processing contributes to thoughts of perceived flaws in their
appearance (Feusner et al., 2010b). Furthermore, longer durations
may allow enough time for participants with BDD to process the
details of the face, whereas in shorter durations holistic processing
capabilities seem to be intact (Monzani et al., 2013). It may
therefore be useful to further study how different durations alter
the processing of faces and other visual stimuli by individuals with
BDD.

Rather than usingholistic processing, individuals with BDD exhibit
a heightened perception of minute changes in faces (Stangier et
al., 2008). In Stangier et al.’s (2008) study, participants with BDD
were presented with original faces, followed by an altered version.
Alterations included pimples, scars, varying distances between
features, different nose sizes, and hair loss. The controls and the
BDD group were then asked to rate the degree of change from 0
to 5 (0 indicating no alteration and 5 extremely altered (Stangier
et al., 2008). Stangier et al. (2008) found that the BDD group
was significantly more accurate than controls in identifying the
alterations, which suggests that individuals with BDD are more
sensitive to small changes in the face when compared to standard
beauty expectations. This study highlights that over-reliance on
local processing may affect the symptomatology of BDD such that
normal features or small flaws may be misinterpreted as being
large defects, resulting in delusions of facial unattractiveness
(Stangier et al., 2008). Furthermore, engaging patients with BDD
into relying on global processing mechanisms in novel treatment
programs may lessen unrealistic perceptions of their appearances
(Beilharz et al., 2016).

Monzani et al. (2013) observed global mechanisms in participants
with BDD to determine ifa failure of holistic processing contributes
to the reliance on feature-based processing found in BDD. The
researchers used the face inversion task with four conditions
(upright faces, upright houses, inverted faces, and inverted houses),
presenting each image for 250 ms (Monzani et al., 2013). The
participants responded whether the two images were the same or
different (Monzani et al., 2013). Accuracy rates and reaction times
were recorded; no significant difference between the control and
BDD groups were found (Monzani et al., 2013). They concluded

that their contrasting results may be due to the short duration
of presentation, indicating that holistic processing mechanisms
were still intact (Monzani et al., 2013). Monzani et al. (2013)
suggest that studies that have found less of an inversion effect in
participants with BDD under longer durations could attribute
their results to the participants’ having had enough time to involve
more local processing. Another reason for the conflicting results
could be the stimuli used in the experiments: patients with BDD
have been reported to compare their facial features with those
of famous individuals (Monzani et al., 2013). A study using the
famous faces task found that participants with BDD recognized
inverted famous faces more accurately than did controls, which
was attributed to their reliance on local processing (Jefferies et
al., 2012). Due to the variety of results from studies on BDD,
observing the differences between processing of famous faces
and of anonymous faces is necessary for future investigations, as
individuals with BDD frequently compare themselves to famous
individuals and may thus be extremely familiar with those used in
studies (Monzani et al., 2013).

BDD patients’ attention to local rather than global features in
viewing faces and other objects is hypothesized to correspond
with abnormalities found in neurological studies (Fang &
Wilhelm, 2015; Feusner et al., 2007; Feusner et al.,, 2011).
Brain imaging studies indicate a left-hemispheric local bias in
individuals with BDD, which is consistent with the behavioural
results, demonstrating that BDD’s processing abnormalities are
not only attributable to the behavioural symptoms associated with
BDD - the left hemisphere has been characterized as being more
analytical, and the right hemisphere more global (Buchanan et
al., 2014; Grace et al., 2017a; Grace et al., 2017b; Fang & Wilhelm,
2015; Feusner et al., 2007; Moody et al., 2015, Bradshaw et al.,
1976).

Collectively, these behavioural and neuroimaging findings suggest
that the clinical characteristics associated with BDD might be
related to a local processing strategy (Buchanan et al., 2014; Grace
et al., 2017a; Grace et al., 2017b; Fang & Wilhelm, 2015; Feusner
et al., 2007; Moody et al., 2015). If individuals with BDD attend to
the details of a face, they might be more prone to fixate on its small
imperfections than individuals without BDD who look at a face
more holistically (Stangier et al., 2008). Overall, BDD’s processing
deficits may contribute to their negative symptoms (Feusner et al.,
2007; Feusner et al., 2011). Future treatments should target this
global perceptual difference to successfully treat BDD (Beilharz,
2019).

BDD and emotion recognition

Current research suggests that people with BDD also have an
abnormal mechanism for processing emotional expressions
(Grace et al., 2019). Processing emotional expressions is critical for
everyday social interactions, and deficits in this area are associated
with significant social impairment (Behere et al., 2008). A study
using identity-matching tasks with emotional expressions found
that participants with BDD returned slower mean reaction times
than controls and that they made more errors matching faces with
emotional expressions but not for matching neutral faces (Feusner
et al., 2010a). Feusner et al. (2010a) concluded that deficits in
emotion recognition are rooted in BDD patients’ abnormal visual
processing mechanisms.

BDD patients seem to be biased towards interpreting expressions
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as being negative compared to controls (Buhlmann et al., 2004;
Buhlmann et al., 2006; Grace et al., 2019; Johnson et al., 2018).
A study on emotion recognition in BDD by Buhlmann et al,,
(2006) gave participants a photograph and described for them
a situation about themselves (“self-referent”) or another person
(“otherreferent”); for example, a selfreferent scenario was
presented as: “Imagine that the bank teller is looking at you. What
is his facial expression?”; an example of otherreferent scenario
provided was: “Imagine that the bank teller is looking at a friend
of yours. What is their facial expression?”. Buhlmann et al. (2006)
found that participants with BDD identified contemptuous and
angry expressions in the self-referent scenarios more often than
controls, but not for otherreferent scenarios. Buhlmann et al.
(2006) concluded that BDD patients generally have poor insight
on their own facial features, which also leads to a bias towards
interpreting other people’s emotional expressions as being negative
towards themselves even when this is not the case. Further, their
impression of negativity reinforces their own concerns about their
appearances, as well as disrupting their view of their personal
social desirability, perhaps interpreting negative facial expressions
as social rejection (Buhlmann et al., 2006).

Another study researched how participants with BDD processed
their own faces using eye-tracking technology (Toh et al., 2017b).
Toh et al. (2017b) used black-and-white photographs of six models
who displayed six universal facial expressions (anger, disgust, fear,
happiness, sadness, and surprise), one neutral facial expression as
a control condition, and a photograph of the participant’s own
face displaying a neutral expression. Each photograph was shown
for 8 seconds and was then followed by a 2-second interval for the
participant to respond (Toh et al., 2017b). Toh et al. (2017b) found
that participants with BDD had fewer fixations and a diminished
visual attention to the noticeable features of their face compared
to controls. Interestingly, the attention of participants with BDD
lingered on other people’s faces for longer durations than they did
on their own faces (Toh et al., 2017b). Toh et al. (2017b) also found
that participants with BDD showed a recognition bias towards
angry faces, indicating a susceptibility to misidentifying facial
expressions. The results of this study show that BDD patients
have limited abilities in scanning their own faces and suffer facial
expression recognition deficits (Toh et al., 2017b). Toh et al. (2017b)
interpreted their findings as an indication that patients with BDD
may be reluctant to analyse their own facial features and suggested
that treatment strategies can aid emotion recognition by altering
the eye-tracking mechanisms of patients with BDD. Deficits in
emotion recognition may be due to negative self-evaluation of
their appearances, leading to delusional thoughts of rejection
or negative judgement from others (Bjornsson et al., 2010;
Buhlmann et al., 2004; Buhlmann et al., 2006; Fang & Wilhelm,
2015; Feusner et al., 2010a; Grace et al., 2019; Stangier et al.,
2008). Future interventions for BDD should target negative self-
evaluations by focusing on deficits in processing and interpreting
emotions (Grace et al., 2019).

Developing perceptual treatments for BDD

The most frequently applied and effective treatment for BDD
includes a combination of CBT and pharmacotherapy, like selective
serotonin reuptake inhibitors (SSRIs) (Dong et al., 2019). CBT
reinforces positive behaviours and emotional patterns of thinking
that help the individual cope with personal challenges (Dong
et al., 2019; Fang & Wilhelm, 2015). SSRIs are used to improve
symptoms of obsessive thinking and compulsive behaviours in

BDD (Phillips & Hollander, 2008). In addition, there are non-
psychiatric treatments such as cosmetic surgery (Veale, 2000).
However, these have not shown significant improvement on
BDD symptoms, and have worsened personal concerns and
symptomatology in individuals with BDD (Beilharz, 2019; Veale,
2000; Bowyer et al., 2016). Overall, numerous meta-analyses have
suggested further research into the long-term efficacy of treating
BDD with CBT, pharmacotherapy, and non-psychiatric treatments
to target the high rates of relapse associated with BDD (Harrison
et al., 2016; Prazeres et al., 2013; Phillipou et al., 2016; Beilharz,
2019). Although current treatments have beneficial aspects for
BDD patients, they do not target the visual processing deficits that
could be causing the symptoms (Beilharz et al., 2017). Targeting
the visual processing deficits of BDD could help prevent relapse
while also remediating the distressing symptoms in the long-term
(Beilharz et al., 2017).

Treatments concerning eye movements combined with cognitive
behavioural programs show promise as an effective treatment
for BDD (Toh et al., 2017b). Understanding an individual’s eye
movements could identify differences in visual processing from
controls,which could help create a new treatment program targeting
inaccuracies in facial processing and emotion recognition (Toh
et al., 2017b). More specifically, introducing new eye movement
mechanisms to target overreliance on local processing and train
individuals with BDD to rely on holistic processing could be an
effective treatment (Toh et al., 2017b). An eye tracking training
program could incorporate a top-down strategy emphasizing the
global qualities of a face, as well as a bottom-up approach that
focuses on the processing of finer details (Beilharz at al., 2017).

Alternative treatment strategies could also involve aspects of mirror-
checking behaviour in people with BDD, such as mirror exposure
therapy (MET) (Griffen et al., 2018; Mollman et al., 2020). MET is a
methodical and repetitive treatment strategy that helps individuals
view themselves in a mirror (Griffen et al., 2018). Therapists direct
the patient’s gaze and modify the amount of time they spend
looking into a mirror to create a healthier self-image (Griffen et al.,
2018). Some individuals with BDD tend to concentrate on precise
areas of their face and body when viewing themselves in the mirror,
magnifying the concerns about their appearance (Beilharz, 2019;
Silver & Farrants, 2016; Veale & Riley, 2001). By contrast, some
individuals with BDD avoid the features that preoccupy them when
viewing themselves in a mirror but continue to obsessively look at
themselves (Griffen et al., 2018). Other individuals may find their
reflections aversive and avoid mirrors in general (Beilharz, 2019).
MET has been used as an effective treatment strategy for individuals
with eating disorders or immense disapproval of their own body or
face (Griffen et al., 2018). MET can be combined with CBT to alter
the perceptual abilities of individuals with BDD, retraining them
using photographs of themselves or extending mirror exposure
times (Mollmann et al., 2020). The potential benefits of MET
are evident, however, further research on how it can be applied in
combination with CBT and pharmacotherapy needs to be explored
(Griffen et al., 2018; Mollmann et al, 2020).

CONCLUSIONS

The research discussed in this paper demonstrate the differences
in visual processing strategies between participants with BDD
and controls. Patients with BDD have deficits in processing faces
holistically and focus on the details of their faces (Stangier et al.,
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2008; Toh et al., 2017a). Emotion recognition studies have shown
that patients with BDD have deficits in recognizing emotions that
may be a result of negative self-evaluations of their appearances,
leading to manifestations of the disorder (Buhlmann et al., 2006;
Fang & Wilhelm, 2015). Additionally, neurological studies have
shown differencesin the processing and structure of the left cerebral
hemisphere of participants with BDD compared to controls
(Grace et al., 2017a; Buchanan et al., 2014). Understanding the
perceptual aspects of BDD and its symptoms can help ameliorate
an individual's symptomatology and body image concerns. In
turn, this could help decrease suicidal ideation and the prevalence
of BDD in general (Rief et al., 2006). The studies involving face
perception and emotion recognition deficits provide evidence for
the delusional perceptions found in patients with BDD. Future
research should consider each one of these differences to find a
more effective perceptual treatment strategy, such as targeting
BDD’s bias towards local processing (Beilharz et al., 2016) and
treating BDD’s irregular processing of negative emotions (Grace
et al., 2019).

The authors would like to thank Dr Jim Tanaka “for all his help
with the writing process for this paper, from the many Zoom meetings
and discussions, to the encouragements to finishing this paper”.
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