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Body dysmorphic disorder is a severe disturbance in which the
person is preoccupied with an imagined defect in appearance. It is
unclear what causes and what maintains BDD, although it is
assumed that patients are characterized by an increased selffocused attention. Since patients spend a lot of time examining
their ‘defect’ in reﬂecting surfaces, it might well be that mirror
gazing itself is an important maintaining factor for BDD, as it may
lead to a loss of sense of proportions. If so, normal individuals’
body evaluations are expected to decrease likewise after mirror
exposure. In the present study, 50 female students watched both
their own face in the mirror and a photograph of a neutral female
face for 3.5 min. Before and after gazing, they rated the attractiveness of the faces. Results indicate that mirror exposure did not
lead to decreased attractiveness in normal participants. However,
when participants were divided into high and low satisfaction
about appearance, highly satisﬁed individuals’ evaluations of their
own face improved, whereas low satisﬁed individuals’ evaluations
tended to decrease. For the other face, only the low satisﬁed
individuals showed increased attractiveness scores at post-test.
The results are explained by selective visual attention and are in
line with recent ﬁndings in eating disordered women.
Ó 2008 Elsevier Ltd. All rights reserved.
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1. Introduction
Body dysmorphic disorder (BDD) can be a chronic, debilitating condition in which the person is
preoccupied with an imagined defect in one’s appearance or, in the case of a slight physical anomaly,
the person’s concern is markedly excessive (American Psychiatric Association, 2000). The concerns
often relate to one or more body parts that are visible to other people, such as the nose, ears, skin and
eyes. However, the preoccupations might also concern the more covered body parts such as the
muscles or genitals (Albertini & Phillips, 1999). Reliable data on the prevalence of BDD are still lacking,
but it seems to affect men and women equally and it usually develops around adolescence (Phillips,
Kim, & Hudson, 1995). BDD patients spend a lot of time – about 3–8 h per day (Phillips, 1996) – thinking
about their defect, examining it in mirrors or other reﬂecting surfaces, and trying to hide, camouﬂage
or even change the so-called deformity (Veale, 2000; Veale & Riley, 2001). The disorder is, thus, time
consuming and chronic, although the level of functioning may vary across individuals: some people
function reasonably well while others are isolated, develop a (secondary) depression or even commit
suicide (Cororve & Gleaves, 2001).
It is yet unclear what causes and what maintains BDD. It is suggested that its maintaining factors are
cognitive, affective and behavioural in nature (Veale, 2004; Veale et al., 1996; Veale & Riley, 2001).
Regarding the cognitive part, BDD patients are assumed to be characterized by an increased selffocused attention (SFA), as is seen in social phobic patients (Clark & Wells, 1995; Rapee & Heimberg,
1997). Several theories argue that attention can either be focused externally, e.g., to the world around
or the task at hand, or internally, to aspects of the self, like thoughts and feelings. The latter produces
a heightened SFA (Buss, 1980; Carver & Scheier, 1983; Duval & Wicklund, 1972). According to Rapee and
Heimberg (1997), social phobics tend to have a more negative mental representation of their external
appearance. Increasing SFA will enhance awareness to this negative mental representation, thus
producing anxiety. Clark and Wells (1995) proposed that because people with social phobia are
excessively self-aware, they do not process positive social feedback. As a result, they rely on their own
negative evaluations to assess their social performance. Based on these theoretical models, there
should be an interaction between negative evaluation or negative mental representation and self-focus
in producing social anxiety (Zou, Hudson, & Rapee, 2007).
Self-focused attention in BDD is characterized by excessive focusing towards the own body, instead
of dealing with external information (Veale et al., 1996). This process of selective attention appears to
be focused on speciﬁc features of an image leading to a heightened awareness and relative magniﬁcation of certain aspects, which contributes to the development of a distorted body image (Veale,
2004). Thus, frequent mirror gazing at the ‘disﬁgured’ body part, might lead to distorted, or enlarged,
images. Through intense and prolonged inspection of the ‘‘ugly’’ part, BDD patients might lose their
sense of proportions (Veale & Riley, 2001). In a recent study on visual attention processes (by means of
eye movements recordings), Grocholewski, Heinrichs, and Lingnau (2007) proved that candidate
patients for cosmetic surgery who could be diagnosed as BDD (n ¼ 4 patients out of 15 candidate
patients) indeed demonstrated a speciﬁc attentional focus on ‘ugly’ facial areas.
Situational SFA may be induced by the presence of an audience, a mirror or a video camera (Buss,
1980). Frequent and prolonged mirror gazing implies an increased self-focused attention. Note that
mirror gazing is one of the most remarkable characteristics of BDD patients. Therefore, it might be
hypothesized that mirror gazing acts as an important maintaining factor for BDD.
If mirror gazing by itself is indeed an important determinant for a negative evaluation of parts of
one’s appearance, it might be expected that normal individuals’ evaluation of (parts of) their bodies
would decrease likewise after sustained mirror exposure. That is, inducing a state of self-focused
attention by gazing at the face for a while, might lead to an unfavourable impression in undisturbed
individuals, as well. Research by Hofmann and Heinrichs (2002) indicated that undisturbed individuals
with prior mirror exposure indeed reported more statements about their bodily appearance than
undisturbed individuals without this prior mirror exposure. However, there was a balance between the
amount of positive and negative statements reported. This might be explained by the fact that individuals were asked to record three positive and three negative characteristics about themselves. To
investigate what would happen in a more naturalistic situation of mirror gazing (that is, without
speciﬁc directions on the amount of positive or negative answers) we had undisturbed individuals – in

S. Mulkens, A. Jansen / J. Behav. Ther. & Exp. Psychiat. 40 (2009) 211–218

213

this case psychology students – undergo a self-focused attention manipulation and investigated its
consequences on attractiveness ratings. Undergraduate students are often used as representatives of
the normal population since it is relatively easy to ﬁnd enough individuals who are willing to
participate. Although students may represent a speciﬁc subgroup from the general population (with
respect to age and intelligence), the sample is not likely to differ in a substantial way from the general
adolescent population and from adolescents with body image problems. That is, body image disorders
such as BDD usually start in adolescence and probably occur in all levels of the population. In the
present study, 50 female students watched both their own face in the mirror and a photograph of
a neutral female face for 3.5 min. Before and after gazing, they rated the attractiveness of the faces. It
was hypothesized that individuals would rate a face less attractive after 3.5 min of gazing, compared to
before. Furthermore, we expected this to be more pronounced when their own face was the subject of
gazing. Finally, by creating extreme groups with regard to body dissatisfaction within the sample, we
sought to study whether our hypothesis would be conﬁrmed in analogue groups.
2. Method
2.1. Participants
Participants were 50 female, Caucasian undergraduate psychology students. Mean age was 20.9 (SD
1.99; range 18–30) and all students were unmarried. They were recruited by registration forms that
were distributed during lectures.
2.2. Stimulus materials
The stimulus materials consisted of the participant’s own face in a mirror, and a color photograph of
a neutral-looking young woman. The photograph was taken from a website of a professional
photographer and was chosen after a small pilot study in which ﬁve panel members judged 20 female
faces with respect to ‘normality of looks’ (that is, absence of unusual/deviant characteristics that leap to
the eye) and neutrality of expression. Furthermore, the photograph ﬁtted within the age and ethnic
group of our participants. The photograph was enlarged to a size that corresponded with the size of
their own face in the mirror. A rectangular mirror, 15 by 20 cm, was used for gazing. Both conditions
differed in the sense that in the mirror condition participants looked at their moving mirror image,
whereas in the picture condition looked at a still photo from its normal perspective. The participant sat
on a chair at a table on which the mirror was placed at 50 cm from the tableside. The wall behind the
participants was empty, so that no distractors were present. A white cardboard was used to cover the
mirror in between exposures.
2.3. Procedure
The participant was welcomed to the laboratory and asked to seat herself on the chair at the table on
which the – covered – mirror was placed. The chair was adjustable in height. Then, the participant was
informed that the study was concerned with symmetry and appearance, about which some questionnaires had to be ﬁlled out.
The mirror exposure to their own face and the display of the photograph were counterbalanced
across subjects. The participant was shown the ﬁrst stimulus (face or photograph) for 5 s. Then, the
mirror was covered or the photograph was turned over and the ﬁrst set of VASs was answered (premeasure of symmetry and attractiveness). Then, the individual was instructed to examine her own face
or the photograph again in a concentrated way. She was asked to sit straight and look into the mirror or
at the photograph constantly, without turning away, and with the same – neutral – expression
throughout. No instructions were given about the way of looking or about the location that should be
looked at. Participants were just told to look in a concentrated way at their face or at the photograph.
This exposure period lasted for 3.5 min, whereafter the VASs were completed again (post-measure).
The whole procedure was repeated for the other stimulus (face or photograph). Finally, the participant
ﬁlled out a questionnaire that interrogated BDD symptoms. The exposure period of 3.5 min was chosen
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on the basis of a pilot, carried out by ﬁve students who were involved in the data acquisition. A time
period was sought in which the individual would have enough time to scrutinize her face/the
photograph, but not so much time that she would become bored or would become more easily
distracted. A study by Veale and Riley (2001) showed that the mean duration of short mirror gazing
sessions in BDD patients was 4.8 min, which is somewhat more. In our pilot, however, 3.5 min seemed
quite a lot of time to scrutinize oneself, without doing anything. To check whether the individual
indeed kept watching her mirror image or the photograph, the experimenter remained in the room but
at a comfortable distance (3 m), whereas she pretended reading something. Nevertheless, when the
experimenter noticed that the individual was not watching herself or the photograph (anymore), she
was instructed to redirect her attention to the stimulus and keep scrutinizing. This happened four
times, altogether. Of course, the presence of the experimenter might have caused some discomfort in
the test individuals since they may have felt more self-conscious. However, since the goal of the study
was to bring normal individuals into a condition of self-awareness (what mirror gazing is implying, as
well), we feel that this is not a prohibitive objection to the validity of the study. If anything, it seemed
more important that the individuals kept watching their mirror image or the photograph than that
they would feel too uncomfortable by the presence of the experimenter.
2.4. Assessment
Visual Analogue Scales; after each exposure (that is, at pre- and at post-measure), the individual
completed 12 Visual Analogue Scales (100 mm lines on which the individual puts a vertical line to
indicate her opinion) about symmetry and 12 about attractiveness. The following parts of the head
were chosen to be judged: the eyes, ears, chin/jaw, hair(cut), facial skin, eyebrows, nose, cheek(bone)s,
mouth, lips, teeth and face in general. The left side of the VAS was indicated ‘‘0’’ and ‘‘not symmetric at
all’’ or ‘‘not attractive at all’’, respectively, whereas the right end indicated ‘‘100’’ and ‘‘very symmetric’’
or ‘‘very attractive’’, respectively. The questions on symmetry were used as ﬁller items, attractiveness
ratings were the dependent variables.
My Looks Questionnaire (Bouman, 1999; Bouman, in preparation) is a questionnaire that investigates
the extent to which someone is concerned about his appearance and the extent to which one suffers
from BDD symptoms. For this study, only the BDD-questions were used, measuring a global dissatisfaction with appearance and consisting of 18 items. Examples of the items are: ‘‘I feel sad because of my
appearance’’, ‘‘I avoid looking in mirrors’’. Two items consider the use of medical visits and altering the
appearance by cosmetic surgery. The total score ranges from 18 (not symptomatic) to 88 (highly
symptomatic). Most of the items can be classiﬁed into one of two factors: active and passive avoidance.
The internal consistency of the scale is high (alpha ¼ 0.88), and it has good discriminant validity. That
is, the scale is able to discriminate between BDD patients and the general population (t (465) ¼ 18.5,
p < 0.001, means being 62.1 (SD 7.9) and 40.2 (SD 8.7), respectively).
2.5. Data reduction and analysis
Mean VAS attractiveness scores were computed for both their own face and the other face, before
and after the long exposure. A 2 (time: before versus after)  2 (face: own face versus other face)
ANOVA was conducted on these data. Next, extreme groups were created with respect to body
dissatisfaction selecting the individuals whose scores were in the lowest and highest third of ‘‘My
Looks Questionnaire’’. We then conducted a 2 (groups: high versus low body satisfaction)  2 (time:
before versus after)  2 (face: own face versus other face) ANOVA with the attractiveness values as the
dependent variable.
3. Results
The 2 (time: before versus after)  2 (face: own face versus other face) ANOVA revealed a signiﬁcant
main effect of Time (F(1, 49) ¼ 10.2, p < 0.005). Inspection of the means indicate that after exposure,
overall attractiveness scores were higher than before.
There was also a signiﬁcant interaction effect of time and face (F(1, 49) ¼ 4.6, p < 0.05).
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Post hoc t-tests indicated that the effect was due to increased attractiveness values for the other face
(t (49) ¼ 3.1, p < 0.005), whereas there was no signiﬁcant increase between pre- and post-attractiveness values for the own face (t (49) ¼ 1.01, p ¼ 0.32). See also Table 1.
Mean ‘My Looks’ scores of the lowest and highest 33% of the sample were as follows: highly satisﬁed
individuals (N ¼ 16): 34.5 (SD 3.0; range 28–38); low satisﬁed individuals (N ¼ 16): 51.9 (SD 3.2; range
46–57). After creating extreme groups, the 2 (groups: high versus low satisfaction)  2 (time: before
versus after)  2 (face: own face versus other face) ANOVA with the attractiveness values as the
dependent variable, revealed a signiﬁcant interaction effect of group, time, and face (F(1, 30) ¼ 4.2,
p < 0.05).
Post hoc t-tests indicated that high and low satisﬁed individuals had signiﬁcantly different
attractiveness scores for their own face at post-test (t (30) ¼ 2.5, p < 0.05). That is, the highly satisﬁed
individuals showed an increased score (t (15) ¼ 1.9, p ¼ 0.035 (one-tailed)), whereas the mean score
of the low satisﬁed participants tended to decrease (t (15)¼1.5, p ¼ 0.083 (one-tailed)). For the other
face, only the low satisﬁed individuals showed increased attractiveness scores at post-test (t
(15) ¼ 2.4, p < 0.05). We computed effect sizes for the group differences separated by conditions
(Cohen’s d). The effect size for the condition ‘own face’ was 0.85 which is large. The effect size for the
condition ‘other face’ was 0.33 which is rather small.
In sum, the high satisﬁed participants evaluated their own face more positively after mirror
exposure, whereas the low satisﬁed participants tended to lower their scores. Furthermore, only the
low satisﬁed evaluated the other face as more positively after the same amount of exposure to this face.
4. Discussion
The hypothesis in this study was that the self-focused attention at the face would result in a more
negative evaluation of this face. It was expected that this would be most pronounced after mirror
gazing at the own face in contrast to gazing at another face.
The results of this study do not conﬁrm our hypothesis. That is, mirror exposure of 3.5 min does not
lead to decreased ratings of attractiveness in normal participants. Yet, evaluation of the own face
remained about the same, whereas the attractiveness of another face even increased after 3.5 min of
looking, resulting in about the same post-values as were indicated for the own face. An explanation for
the fact that undisturbed individuals rated the other face more unfavourable – relatively to the own
face – in the ﬁrst instant could be that they display a self-serving bias. That is, when looking at other
people, undisturbed individuals might prefer to look at those people’s less beautiful body parts, rather
than at their most beautiful body parts. The latter suggestion was recently tested and conﬁrmed in
a population suffering from body image problems, namely eating disordered patients (Jansen,
Nederkoorn, & Mulkens, 2005). In this study, eating symptomatic (bulimia nervosa) and normal control
participants – whose BMI was comparable – were exposed to digitalized pictures of their own body and
control bodies, while eye movement registration was used to measure the degree of visual selective
attention. The results indicated that high symptomatic participants focused less on their ‘‘beautiful’’
body parts, whereas priority was given to inspection of their ‘‘ugly’’ body parts. In the normal control
group, a self-serving bias was found: these individuals focused more on their ‘‘beautiful’’ body parts
and less on their ‘‘ugly’’ body parts. When viewing other bodies, this pattern was reversed: eating
disordered participants allocated their attention to beautiful parts of other bodies, whereas normal
controls focused on the ugly parts of other bodies. The ratings of attractiveness were comparable to the
Table 1
Means (and SDs) of all pre- and post-measures in both conditions and for high and low satisﬁed individuals.
My looks Questionnaire

Whole group

N ¼ 50

High versus
low satisfaction

High satisfaction (n ¼ 16)
Low satisfaction (n ¼ 16)

42.7 (7.6)
*n ¼ 49
34.5 (3.0)
51.9 (3.2)

Own face

Other woman’s face

Pre

Post

Pre

Post

53.8 (12.2)

54.7 (14.1)

50.3 (14.8)

54.8 (13.9)

55.2 (9.3)
50.5 (9.3)

58.2 (13.1)
48.6 (7.9)

52.5 (14.1)
51.5 (10.3)

54.8 (14.4)
56.4 (10.2)
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attractiveness ratings of the own face after 3.5 min gazing; this might be explained as a consequence of
mere exposure.
However, when individuals were divided into low and high concerned about bodily appearance,
a very different pattern was revealed, tending to conﬁrm our hypothesis. It appeared that the highly
satisﬁed individuals (i.e., the low BDD symptomatics) evaluated their own face in a positive way at
post-test, whereas the least satisﬁed individuals (i.e., the high BDD symptomatics) rather inclined to
a decrease in attractiveness ratings of their own face. Conversely, with respect to the other face, the
most dissatisﬁed participants showed the largest increase in post-attractiveness scores. What does this
mean? Relating the data to a model for BDD, it might be concluded that low satisﬁed individuals seem
to be more troubled by mirror gazing, resulting in a decline in attractiveness evaluations. Undisturbed
individuals, however, are not bothered at all, or even obtain a more positive image after gazing. What
then, would drive BDD patients to keep looking in the mirror? In other words, what is the reinforcing
mechanism behind this? Veale and Riley (2001) investigated the psychopathology of mirror gazing by
using a self-report questionnaire about mirror gazing among BDD patients and normal controls. They
concluded that mirror gazing in BDD consists of a series of complex safety behaviours and that it does
not follow a simple model of anxiety reduction that occurs in, for instance, the compulsive checking of
obsessive–compulsive disorder. They found that, prior to gazing, BDD patients are driven by the hope
that they will look different; the desire to know exactly how they look; a belief that they will feel worse
if they resist gazing and the desire to camouﬂage themselves. BDD patients invariably felt worse after
mirror gazing and were more likely to use ambiguous surfaces such as the backs of CDs or cutlery for
a reﬂection.
It remains, as yet, unclear how mirror gazing would lead highly symptomatic individuals to judge
themselves as less attractive. Apparently it is not just looking, mere exposure to the whole face, which
results in distorted images. It might well be due to the speciﬁc visual strategy used by high and low
concerned individuals when gazing at their reﬂections. That is, highly symptomatic individuals might
display a greater selective attention for their perceived facial ﬂaws, whereas low symptomatic individuals might display more attention to their presumed beautiful facial parts or to the face as a whole.
See also the above-mentioned study (Jansen et al., 2005) which is in line with these suggestions. It
might, thus, well be that the undisturbed group in the present study also displays a self-serving bias for
beautiful facial parts, whereas the low satisﬁed group does not. Still, future research with eye movement registration is needed to conﬁrm this hypothesis in BDD patients. Also, it is interesting to see
whether undisturbed individuals allocate their attention more to the whole face as opposed to only
beautiful facial parts. Furthermore, only the low satisﬁed individuals evaluated the other face as
signiﬁcantly more positive after the same amount of exposure to this face. This also ﬁts into the model
that BDD patients do not ﬁnd themselves attractive but more easily think that other people are.
Evaluating the appearance of others more positively in contrast to one’s own appearance could lead to
poor self-evaluation, thus reinforcing body dissatisfaction and contributing toward the maintenance of
the disorder, as was also found in a study with eating disorders by Legenbauer, Kleinstauber, Muller,
and Stangier (2008). These authors found that normal controls were signiﬁcantly more accurate than
individuals with an eating disorder at detecting ﬂaws in other people’s bodies and more easily detected
the degree of manipulation of several photographs.
Limitations of this study relate to the generalization of the ﬁndings to BDD patients, as in this study
only students participated, who were exclusively female. However, since the low satisﬁed students
scored substantially higher than the general population on a BDD questionnaire, they might be viewed
as a sub-clinical group. The high satisﬁed group, on the other hand, scored considerably lower than the
general population. Thus, at least we were successful in creating extreme concern groups. The fact that
only females participated might not be so bad, since BDD seems to be equally divided among men and
women (Rosen, 1995). Also, it has been documented that women in the general population are most
often dissatisﬁed with their hair, skin and breasts, while men focus mostly on their hair, nose and ears
(Rief, Buhlmann, Wilhelm, Borkenhagen, & Brähler, 2006). Among BDD patients, Phillips and Diaz
(1997) found that women and men’s preoccupations only differed with respect to weight, hips (more
women), body build, and genitals (more male patients). Thus, watching the face in a mirror still covers
most body parts that both men and women are concerned about. Of course, this does not automatically
imply that the same mechanism accounts for the ﬁnding in both men and women but there seems to
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be neither reason at this moment to assume that these mechanisms would be different. Future research
may address this question. Still, it might be that the scores on the BDD questionnaire were inﬂuenced
by the experiment. Administering the questionnaire any earlier, however, might have inﬂuenced the
experiment, as the participants may have been prompted by the questions to scrutinize a speciﬁc part
of their face. Furthermore, it is not clear whether a low mood may be responsible for the ﬁndings. That
is, participants with low mood may view their appearance as more negative and may lack a self-serving
bias. Still, it may well be that low mood and a lack of self-serving bias are secondary BDD symptoms, as
we know from the literature that BDD patients often suffer from comorbid depressive symptomatology
(Nierenberg et al., 2002; Phillips, 1999). Classifying groups according to their BDD symptomatology
seems, at ﬁrst, thus, a justiﬁed strategy for investigating the hypotheses. The use of a real face in the
mirror versus a perfectly motionless picture might be a potential confound in this study. That is, it
might be that individuals have changed their expressions while gazing, whereas it was not possible to
change the expressions of the photograph. For testing the consequences of mirror gazing in BDD, it is
important to mimic a realistic situation. We tried to minimize this by instructing participants to sit still
and look in the mirror in a neutral, steady way. Also, the face and the picture were of equal size.
However, future studies might experiment with gazing at another person’s face in the mirror as
a control condition (instead of gazing at a still photograph) or with gazing at the individual’s own face
on a picture. Finally, the actual changes in attractiveness ratings are rather small, although statistically
signiﬁcant. It might, however, well be that real BDD patients show greater pre- and post-changes.
Furthermore, the fact that the high and low dissatisﬁed individuals tend to react oppositely is an
interesting ﬁnding to further investigate.
In conclusion, given the present results, mirror gazing might well be an important maintaining
factor for BDD in that it leads to a less positive self-image in a vulnerable sample. When it would appear
that the kind of visual strategy is responsible for the decreased attractiveness scores, this could be
further used in treatment. That is, BDD patients could be trained to focus their attention more externally, to the task at hand, instead of focusing their attention towards their perceived ﬂaws. A helpful
strategy to do this is called Task Concentration Training (TCT) which was already successfully applied in
individuals with social phobia and fear of blushing (e.g., Mulkens, Bögels, & De Jong, 1999; Mulkens,
Bögels, De Jong, & Louwers, 2001). Within TCT, mirror retraining is a helpful strategy for retraining
one’s attention to the whole face instead of to ‘ﬂaws’ only (see also e.g., Grant & Phillips, 2005).
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