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Background and Objectives: Though there is some evidence that body exposure increases body satisfaction, it is still unclear why exposure works and how attention should be guided during exposure. This
pilot study manipulates the focus of attention during body exposure.
Methods: Female participants high in body dissatisfaction were randomly assigned to an exposure
intervention that exclusively focused on self-deﬁned attractive (n ¼ 11) or self-deﬁned unattractive
(n ¼ 11) body parts. Both interventions consisted of ﬁve exposure sessions and homework. Outcome and
process of change were studied.
Results: Both types of exposure were equally effective and led to signiﬁcant improvements in body
satisfaction, body checking, body concerns, body avoidance and mood at post-test. Improvements for
body satisfaction and mood were maintained at follow-up while body shape concerns and body checking
still improved between post-test and follow-up. Body avoidance improvements were maintained for the
positive exposure while the negative exposure tended to further decrease long-term body avoidance at
follow-up.. The ‘positive’ exposure induced positive feelings during all exposure sessions while the
‘negative’ exposure initially induced a worsening of feelings but feelings started to improve after some
sessions. The most unattractive body part was rated increasingly attractive in both conditions though this
increase was signiﬁcantly larger in the negative compared to the positive exposure condition.
Limitations: The sample size was small and non-clinical.
Conclusions: Both types of exposure might be effective and clinically useful. Negative exposure is
emotionally hard but might be signiﬁcantly more effective in increasing the perceived attractiveness of
loathed body parts and in decreasing avoidance behavior.
© 2015 Elsevier Ltd. All rights reserved.
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1. Introduction
Body dissatisfaction is involved in the development, maintenance and relapse of eating disorders (Johnson & Wardle, 2005;
Stice & Shaw, 2002). To increase body satisfaction, exposure is
more and more used as part of eating disorder treatments. Studies
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show that mirror exposure increases body satisfaction of patients
with anorexia nervosa (Key et al., 2002), normal weight eating
disorder patients (Hildebrandt, Loeb, Troupe, & Delinsky, 2012),
severely obese adolescents (Jansen et al., 2008), normal weight and
€ gele, 2002)
overweight binge eaters (Hilbert, Tuschen-Cafﬁer, & Vo
and body dissatisﬁed students (Luethcke, McDaniel, & Becker,
ndez-Santaella,
2011; Moreno-Domínguez, Rodríguez-Ruiz, Ferna
Jansen, & Tuschen-Cafﬁer, 2012). These studies also show that
body exposure can be done in several ways; it is still unclear how a
good exposure should be done, and why it should be done that way.
Some studies demonstrate the effectiveness of non-judgmental
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acceptance based exposure (Delinsky & Wilson, 2006; Hildebrandt
et al., 2012; Trentowska, Svaldi, & Tuschen-Cafﬁer, 2014 e though
this latter study did not have a control condition), while others
(Moreno-Domínguez et al., 2012) found that a focus on one's body
while expressing the related feelings and thoughts elicited is more
effective to increase body satisfaction than the non-judgmental
describing of one's own body.
In an experimental eye-tracking study (Jansen, Nederkoorn, &
Mulkens, 2005), we found that a healthy way of looking at one's
own body is opposite to what most body dissatisﬁed patients do:
While eating disorder patients focused on their self-deﬁned negatively evaluated body parts during short exposure to pictures of their
own body, healthy participants did exactly the opposite and focused
on the own body parts that they had evaluated as most attractive.
Moreover, providing evidence for a causal relationship between
selective visual attention and body dissatisfaction, we found that the
experimental manipulation of such an attentional bias towards
negatively evaluated body parts in healthy students induced body
dissatisfaction whereas the manipulation of a bias towards positively evaluated body parts increased body satisfaction in nonclinical body dissatisﬁed students (Smeets, Jansen, & Roefs, 2011).
Translation of these experimental ﬁndings might mean that body
exposure will be particularly effective when it induces an attentional
bias towards body parts that are positively evaluated. Inducing such
an attention bias might be considered the learning of a ‘healthy’
viewing pattern. In the present study, we compare the effectiveness
of a body exposure intervention that is exclusively directed at body
parts that are evaluated as most attractive vs. a body exposure
intervention that is exclusively directed at body parts that are
evaluated as most unattractive. It is hypothesized that focusing one's
attention towards the most positively evaluated body parts will lead
to a signiﬁcantly stronger increase in body satisfaction and mood
compared to focusing on the most negatively evaluated body parts.
To also study the process of change, participants repeatedly rated
their feelings during the exposure sessions and they also evaluated
the attractiveness of their most extremely evaluated body parts
(most unattractive and most attractive) after each session.
2. Method
2.1. Participants
First-year psychology students of Maastricht University voluntarily take part in an elaborate screening session at the beginning of
each academic year. The Dutch questionnaire “My Looks” (Bouman,
1999), measuring body dissatisfaction (higher scores mean more
body dissatisfaction), is part of this screening. The 20% highest female scorers with a self-reported Body Mass Index (BMI) between
19 and 27 were invited to take part in a training to improve body
satisfaction. During screening interviews, it appeared that of the 27
interested students, ﬁve participants were not suitable to take part:
four of them expressed no severe body dissatisfaction at the time of
the interview and one participant was seriously depressed (BDI
score > 30) and referred to mental health care. The remaining 22
female students were randomly assigned to the positive (n ¼ 11) vs.
negative exposure (n ¼ 11). Mean age was 19.8 yrs (SD ¼ 1.5, range
18e23) and mean BMI (measured at pre-test) was 23.5 (SD ¼ 2.4,
range 18e29). Two persons had a BMI >27: 27.2, 29.0, pointing to a
discrepancy between their self-reported weight/height and the
measured weight/height. We decided to include these participants
in the study. There were no signiﬁcant differences in age (t
(20) ¼ 1.1, NS) and BMI (t (20) ¼ 1.3, NS) between both interventions. Participants received course credits or a V20 gift
voucher for participation. The study was approved by the ethical
committee of the Psychology department.
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2.2. Design and interventions
All participants were treated individually by one of two female
therapists (VV, YH) who each performed 50% of both exposure
types. Exposure training and supervision were provided by cognitive behaviour therapists (SM, AJ). Both conditions consisted of a
pre-session including pre-measurements, ﬁve exposure sessions, a
post measurement and a follow-up. All sessions, except for the
follow-up, took place within 3 weeks. Pre-measurements were
done in the pre-session, post-measurements were done directly
after the 5th exposure session. The follow-up measurement was
one month after the post measurement. After the follow-up measurement, the participant was debriefed and received compensation. There were no drop-outs, all 22 participants completed all
sessions.
2.2.1. Pre-session
In the pre-session, informed consent was signed, several questionnaires (see assessment) were completed and body weight and
height were measured. Then 33 body parts were rated by the
participant from 0 (“very unattractive”) to 10 (“very attractive”)
and, depending on the condition, a hierarchy of either the 8 most
attractive or the 8 most unattractive body parts was drawn up. To
make the hierarchy, it was asked “for which of the body parts would
it be the least difﬁcult to look at and to talk about?” followed by “for
which of the remaining body parts would it be the least difﬁcult to
look at and to talk about?” and so on.
After that, the rationale of the exposure was explained. Participants in the positive exposure condition were shown studies
indicating that selective attention for negative body parts is related
to body dissatisfaction while a focus on positive body parts is
related to an increase in body satisfaction (Jansen et al., 2005;
Smeets et al., 2011). It was explained that the goal of ‘positive
exposure’ is to induce an attentional focus on positive body parts
that, in the long run, should become more automatic and habitual.
Participants in the negative exposure condition were explained that
habituation to negative feelings without avoidance is necessary to
increase body satisfaction. It was clariﬁed that one usually avoids
prolonged exposure to the body because of unpleasant feelings
while prolonged exposure is necessary for the negative feelings to
extinguish. The participants rated their expectations of the intervention (see assessment) and appointments for the 5 exposure
sessions were made.
2.2.2. Exposure sessions
The intervention consisted of 5 individual exposure sessions
within 3 weeks. The actual exposure in each session lasted 30 min;
before and after the actual exposure, homework assignments were
discussed. Participants in the positive exposure condition were
exposed to their 8 self-deﬁned most attractive body parts, participants in the negative exposure condition were exposed to their 8
self-deﬁned most unattractive body parts. In every exposure session 2 body parts from the hierarchy were principally addressed,
starting with the least difﬁcult parts and building up to he two most
difﬁcult body parts from the hierarchy (in the last session). Flexibly
switching back to previous body parts or moving on to a next one
was allowed throughout all exposure sessions. In the last exposure
session all 8 selected body parts were repeated. During the ﬁrst
exposure session, in vitro exposure took place: without a mirror
and fully dressed. The participant was mentally exposed to her own
body, being guided by the therapist to think of and talk about two
speciﬁc body parts. After the 30 min in vitro exposure, homework
was agreed upon and the participant was prepared for the next four
in vivo sessions. In each of the next four sessions, 30 min of in vivo
exposure was carried out. The participant stood before a large, full-
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length mirror while wearing underwear or a bikini. A second large
mobile mirror could be used to look at the body from different
angles. The therapist, standing left or right of the participant, a bit
behind her, guided the direction of the participant's attention while
the participant was continuously looking in the mirror.
In the positive exposure condition the participant focused on her
most attractive body parts. She was taught to talk in a selfenhancing positive way about her body; she described the beauty
of the body parts, without using any diminutives, devaluations,
negative words and refraining from putting positive descriptions
too much into perspective or nuancing. She had to talk about her
body in the ﬁrst person, in a positive way without watering down
what was being said. Participants were asked to reformulate their
sentences if they broke these rules. The therapist, standing left or
right of the participant, a bit behind her, guided the direction of the
participant's attention while the participant was continuously
looking in the mirror. The participant was continually reinforced by
the therapist for looking at and talking about the body parts in this
positive self-serving way. Homework assignments (see homework)
stimulated the use of an extensive vocabulary to describe the
beauty of body parts. When participants ran out of ideas they were
suggested to talk positively about other, not yet mentioned aspects
like shape, function, color, size, symmetry, health or feel of the body
part. They were repeatedly asked to summarize what they said
about a speciﬁc body part and in the end they assigned a positive
word to the body part that best described it (e.g., athletic, smooth,
sparkling). Then they moved on to the next body part for which the
same procedure was carried out.
In the negative exposure condition the participant focused on her
most unattractive body parts. She was instructed to keep looking at her
body, to describe the body part and to speak out loudly the thoughts
and feelings that were elicited by the exposure. She was instructed not
to avoid or turn-off the feelings by thinking of something else or
looking away (distraction) but to just let the thoughts and feelings
come up and be. Feelings were summarized recurrently into one
emotion that best described the way she perceived her body. Homework assignments (see homework) stimulated the use of an extensive
vocabulary to describe the own body and associated emotions.
2.2.3. Homework
Homework assignments for both types of exposure always
included practicing the exposure of the session at home. In addition, participants in the positive exposure condition were given the
following homework assignments: After session 1: write down 30
synonyms for the word “beautiful”, after session 2: give positive
evaluations of your 8 body parts and a reason for these evaluations,
e.g., “I like my shoulders because they are beautifully symmetrical”
and think of 10 positive sentences about your appearance, like “I do
look good”. After session 3: make a ‘positive mirror’; plaster a
mirror with pictures, photo's and/or text messages that give you a
good feeling about your body. After session 4: make a collage of
media models and indicate in what respect you are more beautiful
than the models (session 4).
Homework assignments for the negative exposure: after session
1: write down 30 words, including synonyms, for different feelings,
after session 2: evaluate your 8 body parts and give a reason for this
evaluation, e.g., “I loathe my legs because they are too short and fat”
and think of 10 sentences that describe the emotions that come up
when looking at your body, like “my belly is disgusting, I feel very
sad when I see all this plump belly fat”, after session 3: make a
‘body mirror’; plaster a mirror with pictures, photo's and/or text
messages related to your body, and after session 4: make a collage
of pictures of your body, and use pictures you are not happy with.
The homework was checked by the therapists and shortly discussed
within the sessions.

2.3. Assessment: Outcome
Expectations of the training. Participants rated their expectations
of the training on a 9 point scale (from 1 e ‘not at all’ to 9 e
‘extremely’; higher scores meaning more positive expectations) for
the following questions: 1) How credible is this training for you? 2)
How conﬁdent are you that this training will help you to reduce
your body dissatisfaction? 3) Would you advise this training to a
friend with comparable problems? A mean expectation score was
calculated, of which the internal consistency was very good,
Cronbach's a ¼ 0.88.
Body satisfaction was measured by a rating between 0 (very
negative) and 10 (very positive) for the own body. Higher scores
indicate more body satisfaction.
Body shape concerns were measured with the body shape concerns subscale of the eating disorder examination (EDEQ; Fairburn
& Beglin, 1994). The subscale contains 8 items that measure body
shape concerns in the past 28 days which are scored on a 7-point
scale ranging from 0 (‘not at all’) to 6 (‘extremely’). Its internal
consistency was very good: Cronbach's a ¼ 0.89. Higher scores
indicate more body shape concerns.
Body checking was measured with the body checking questionnaire (BCQ; Reas, Whisenhunt, Netemeyer, & Williamson, 2002).
The 23 items are scored on a 5-point Likert scale range from 1
(‘never’) to 5 (‘very often’). The internal consistency of the BCQ was
very good, Cronbach's a ¼ 0.85. A sum score was calculated; higher
scores indicate more body checking.
Body image avoidance, i.e. the tendency to avoid the confrontation with one's own body image, was measured with the body
image avoidance questionnaire (BIAQ; Rosen, Strebnik, Saltzberg, &
Wendt, 1991). The questionnaire contains 19 items that are scored
on a 6-point Likert scale ranging from 0 (‘never’) to 5 (‘always’),
higher scores indicating more body avoidance. The internal consistency of the BIAQ was acceptable, Cronbach's a ¼ 0.76.
Mood was measured with Beck's depression inventory II (BDI-II;
Beck, Steer, & Brown, 2002). The BDI consists of 21 items that are
scored on a 4-point Likert scale ranging from 0 to 3. At pre-test the
internal consistency of the BDI was questionable, while Cronbach's
a at posttest and follow-up were respectively acceptable and good
(pre-test a ¼ 0.68, post-test a ¼ 0.78, follow-up a ¼ 0.85). A higher
score indicates an increasingly depressed mood.
All questionnaires were delivered and completed in Dutch. The
Visual Analogue Scales were made in Dutch, the EDEQ, BCQ and BIA
were translated by the ﬁrst author in consultation with other researchers in our lab. The translated Dutch versions were then back
translated in English by native speakers in our lab and adaptations
were made if needed. The Dutch version of the BDI-II was used (Van
der Does, 2002). This Dutch version has been tested as reliable and
valid (Evers, Vliet-Mulder, & Groot, 2005).
2.4. Assessment: Process of change
During the exposure sessions, participants rated their feelings
every 5 min and at the end of each exposure session (as well as at
pre-test, post-test and follow-up) they rated the perceived attractiveness of their own self-identiﬁed most attractive and most unattractive body parts.
State feelings (stress, depression, anxiety, attractiveness and
satisfaction with the body) were assessed every 5 min (minute 0, 5,
10, 15, 20, 25, 30) during the exposures on 100 mm visual analogue
scales (VAS). A mean VAS score was calculated ranging from 0 (very
negative feelings) to 100 (very positive feelings) for each time of
measurement.
Perceived attractiveness of the most extremely evaluated body
parts. For each individual, a most attractive and a most unattractive
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body part were identiﬁed in the pre-session during the making of a
body part hierarchy. At the end of each exposure session, the
participant rated the attractiveness of her (self-deﬁned) most
attractive and her (self-deﬁned) most unattractive body part
(0 ¼ very unattractive, 100 ¼ very attractive).
2.5. Statistical analyses
The data were analysed with three mixed (multivariate)
ANOVAs. The ﬁrst MANOVA analysed the effect of the interventions
on the main dependent variables (body satisfaction scales and
depression). The second ANOVA examines the course of feelings
during the exposures. The third ANOVA examines the perceived
attractiveness of extremely evaluated body parts during the exposures. Any signiﬁcant interactions are broken down using univariate tests and/or planned contrasts using Bonferroni correction.
3. Results
3.1. Credibility of intervention
Participants in the positive exposure intervention (M ¼ 6.2,
SD ¼ 1.3) and the negative exposure intervention (M ¼ 6.7, SD ¼ 1.4)
did not differ in their expectations of the intervention (t (20) < 1).
3.2. Outcome: Body satisfaction and depression
Table 1 shows the data. A 2 (Intervention: positive vs. negative
exposure) x 3 (Time: pre-test vs. post-test vs. follow up) repeated
measures MANOVA was conducted to test intervention effects on
body satisfaction (body satisfaction rating, body shape concerns,
body checking, body avoidance) and depression. The results
showed a signiﬁcant main effect of Time, F (10,74) ¼ 5.54, p < 0.001,
h2 ¼ 0.43, no main effect of Intervention, F (5, 16) ¼ 1.59, p ¼ 0.22,
h2 ¼ 0.33, and no signiﬁcant Intervention  Time interaction effect,
F (10,74) ¼ 0.79, p ¼ 0.64, h2 ¼ 0.1, indicating that both interventions were effective in increasing body satisfaction and
reducing depression, and that they did not differ in their effectiveness. The univariate tests showed signiﬁcant effects of time on
all variables: F (2,40) ¼ 14.6, p < 0.001, h2 ¼ 0.42 for body satisfaction ratings, F (2,40) ¼ 22.8, p < 0.001, h2 ¼ 0.53 for body shape
concerns, F (2,40) ¼ 12.4, p < 0.001, h2 ¼ 0.38 for body checking, F
(2,40) ¼ 12.96, p < 0.001, h2 ¼ 0.39 for body avoidance, and F
(2,40) ¼ 24.3, p < 0.001, h2 ¼ 0.55 for depression. Within subjects
contrasts showed signiﬁcant main effects of time between pre-test
and post-test for all variables (body satisfaction rating F
(1,20) ¼ 13.8, p ¼ 0.001, h2 ¼ 0.41; body shape concerns F
Table 1
Pre-, post-, and follow-up (FU) means (M) and standard deviations (SD) for the
positive exposure intervention (POS) and the negative exposure intervention (NEG).
EDEQ-SC ¼ Shape Concerns subscale of the Eating Disorder Examination Questionnaire; BCQ ¼ Body Checking Questionnaire; BIAQ ¼ Body Image Avoidance
Questionnaire; BDI ¼ Beck Depression Inventory II. All means and SDs in this table
should be arranged below each other in the middle of each cell: M (SD).
Measure

Intervention

PRE

Body satisfaction rating

POS
NEG
POS
NEG
POS
NEG
POS
NEG
POS
NEG

4.8
6.1
3.4
2.7
57.8
51.9
30.5
27.0
15.4
11.7

EDEQ-SC
BCQ
BIAQ
BDI

(1.2)
(0.9)
(1.4)
(1.4)
(11.1)
(11.5)
(10.6)
(4.9)
(5.3)
(4.3)

POST

FU

5.9
6.7
2.6
1.9
51.5
48.4
25.8
24.8
9.1
5.9

6.0
6.8
2.1
1.3
49.3
42
26.2
21.8
8.9
5.7

(1.3)
(0.8)
(1.4)
(1.2)
(12.0)
(7.0)
(8.1)
(6.1)
(6.2)
(3.6)

(1.1)
(0.8)
(1.5)
(1.1)
(11.5)
(7.5)
(10.1)
(6.7)
(6.4)
(3.8)
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(1,20) ¼ 13.97, p ¼ 0.001, h2 ¼ 0.41; body checking F (1,20) ¼ 6.2,
p ¼ 0.021, h2 ¼ 0.24; body avoidance F (1,20) ¼ 10.69, p ¼ 0.004,
h2 ¼ 0.35, and depression F (1,20) ¼ 45.2, p < 0.001, h2 ¼ 0.69). Body
shape concerns, F (1,20) ¼ 14.4, p ¼ 0.001, h2 ¼ 0.42, and body
checking, F (1,20) ¼ 10.7, p ¼ 0.004, h2 ¼ 0.35, also showed a signiﬁcant decrease between posttest and follow up, meaning that
there was still improvement between post-test and follow up,
while body satisfaction rating (F < 1), body avoidance (F ¼ 2.3,
p ¼ 0.15, h2 ¼ 0.1) and depression (F < 1) did not, meaning that
improvements were maintained. The Time  Intervention contrasts
showed no differences between groups in change between pre-test
and post-test, on none of the variables. Between post-test and
follow-up no Time  Intervention effects were found for body
satisfaction ratings (F < 1), body concerns (F < 1), body checking
(F ¼ 2.4, NS) and depression (F < 1). Body avoidance however
showed a marginally signiﬁcant Time  Intervention effect, F ¼ 3.7,
p ¼ 0.067, h2 ¼ 0.16, indicating a marginal differential change in
body avoidance between post measure and follow up between interventions. Table 1 shows that body avoidance remains the same
between post measure and follow-up in the positive exposure
intervention, while it tended to further decrease between post
measure and follow up in the negative avoidance intervention.
3.3. Process of change: Course of feelings during exposure
Fig. 1 shows the course of feelings during each exposure session.
The 2 (Intervention) x 5 (Session) x 7 (Time) repeated measures
MANOVA test on the course of feelings showed signiﬁcant main
effects for Intervention, F (1, 20) ¼ 6.8, p ¼ 0.017, h2 ¼ 0.25, Session,
F (4, 80) ¼ 20.0, p < 0.001, h2 ¼ 0.5, and Time, F (6, 120) ¼ 12.0,
p < 0.001, h2 ¼ 0.38. The main effects were superseded by a signiﬁcant Session  Intervention interaction, F (4, 80) ¼ 3.3,
p ¼ 0.015, h2 ¼ 0.14, a signiﬁcant Time  Intervention interaction, F
(6, 120) ¼ 11.1, p < 0.001, h2 ¼ 0.36, and a signiﬁcant Intervention 
Session  Time interaction, F (24, 480) ¼ 2.9, p < 0.001, h2 ¼ 0.13.
The signiﬁcant interaction effects indicate a differential course of
feelings during both types of exposure. Further analyses compared
the feelings at minute 0, 15 and 30 within each session for each
intervention separately (see Table 2). The positive exposure
induced an increase of positive feelings within all exposure sessions: all sessions showed signiﬁcant increases in positive feelings
between minute 0 and 15 as well as between minute 15 and 30. The
negative exposure shows an interesting development of feelings:
negative exposure induced a deterioration of feelings within session 1 and 2, within 15 min. The feelings did not improve between
minute 15 and 30 in session 1 and 2. In session 3, feelings also
worsened signiﬁcantly during the exposure but half-way (minute
15e30) they started to improve and at the end of the session they
were signiﬁcantly better than half-way and again at about the same
level as at the start of the session. In session 4 and 5 feelings did not
change in the ﬁrst 15 min but they signiﬁcantly improved in the
second half of the exposures. It is concluded that positive exposure
makes body dissatisﬁed people feel signiﬁcantly better from the
beginning till the end. The negative exposure initially induces a
worsening of feelings during the ﬁrst three sessions, but feelings do
not get worse and signiﬁcantly improve during repeated sessions of
negative exposure.
3.4. Process of change: Perceived attractiveness of extremely
evaluated body parts
The perceived attractiveness of one's self-identiﬁed most
attractive and most unattractive body part were rated at baseline,
after each session, at post-test and at follow-up. However, for ﬁve
participants body part ratings from the ﬁrst two sessions were
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Fig. 1. Course of feelings during the exposure sessions. Feelings (Y-axis) are rated between 0 (very negative) and 100 (very positive) at 7 times (every 5 min) during the 5 exposure
sessions (X-axis) in the positive exposure and the negative exposure condition. POS EXP ¼ exposure to self-deﬁned attractive body parts, NEG EXP ¼ exposure to self-deﬁned
unattractive body parts.

Table 2
Comparison of feelings within exposure sessions at minute 0, 15 and 30 for each intervention. POS ¼ exposure to self-deﬁned attractive body parts, NEG ¼ exposure to selfdeﬁned unattractive body parts. *p < 0.05,**p  0.01,***p  0.001, #p  0.06,##p ¼ 0.08.
Exposure/session

Minute 0

Minute 15

Minute 30

00 vs. 150
t (10)

150 vs. 300
t (10)

POS 1
POS 2
POS 3
POS 4
POS 5
NEG 1
NEG 2
NEG 3
NEG 4
NEG 5

62.2 (11.7)
47.1 (18.4)
58.1 (18.0)
61.4 (19.2)
64.4 (17.8)
59.96 (11.5)
46.6 (12.0)
55.0 (13.4)
55.6 (10.4)
66.8 (13.95)

68.1
60.8
69.96
69.2
73.1
49.9
38.3
44.0
57.6
67.8

72.7
68.4
73.3
73.6
77.5
51.0
42.6
57.2
63.9
73.2

2.7*
5.6***
5.9***
4.9***
4.5***
2.1#
3.2**
2.7*
0.8
0.5

3.1*
3.7**
1.9##
2.6*
2.2#
0.5
1.8
4.3**
5.5***
3.7**

(13.0)
(16.4)
(16.1)
(19.1)
(14.7)
(10.8)
(14.4)
(11.7)
(12.8)
(14.5)

missing which made us decide to only analyse the changes from
baseline to post-test to follow-up.1 For one participant (positive
exposure), the pre-test and follow-up data were missing, she was
excluded from the analysis. For three other participants (1 in positive exposure, 2 in the negative exposure) the pre-test was
missing, their pre-test scores were replaced by the mean of the pretest scores of all other participants. Fig. 2 shows the course of
perceived attractiveness of the self-identiﬁed most attractive body
part and the self-identiﬁed most unattractive body part.
The 2 (Intervention: positive vs. negative exposure) x 3 (Time:
pre vs. post vs. follow up) x 2 (Body Part: most attractive vs. most
unattractive) repeated measures ANOVA was conducted to test the
intervention effect on perceived attractiveness of one's self-deﬁned
most attractive and most unattractive body part.
The ANOVA showed a signiﬁcant Intervention  Time  Body
Part interaction, F (2, 18) ¼ 7.49, p ¼ 0.004, h2 ¼ 0.45, indicating a
differential change of body part attractiveness over time in both
types of exposure. The signiﬁcant main effects of Time, F (2,
38) ¼ 14.8, p < 0.001, h2 ¼ 0.44, and Body Part, F (1, 19) ¼ 190.5,
p < 0.001, h2 ¼ 0.91, were superseded by a signiﬁcant Body
Part  Time interaction, F (2, 38) ¼ 10.3, p < 0.001, h2 ¼ 0.35,
indicating differential effects of body part attractiveness ratings
over time, and by a signiﬁcant Body Part  Intervention interaction,
F (1, 19) ¼ 9.9, p ¼ 0.005, h2 ¼ 0.34, indicating that the interventions
had a differential effect on the attractiveness ratings of body parts.
Further analyses showed no differences between interventions in

1
Analysis of all data over all sessions with a replacement of missing values by a
mean rating for the intervention did not substantially change the results and
conclusions. Also, analysis of the data without these 5 participants did not substantially change the results and conclusions.

(14.7)
(14.4)
(14.7)
(15.1)
(12.7)
(12.6)
(16.9)
(12.8)
(15.5)
(12.2)

attractiveness ratings of the attractive (F (1,20) ¼ 0.3, NS) and the
unattractive (F (1,20) ¼ 1.2, NS) body part at pre-measure. The postmeasure did however show signiﬁcant differences between interventions in perceived attractiveness of the attractive (F
(1,20) ¼ 18.6, p < 0.001) and the unattractive (F (1,20) ¼ 10.0,
p ¼ 0.005) body part. The data show that the most unattractive
body part was perceived as signiﬁcantly more attractive after
negative exposure (M ¼ 48.4, SD ¼ 24.3) compared to positive
exposure (M ¼ 18.1, SD ¼ 16.8). The most attractive body part was
perceived as signiﬁcantly more attractive after positive exposure
(M ¼ 92.8, SD ¼ 6.1) compared to negative exposure (M ¼ 79.2,
SD ¼ 8.8). The follow up measures show no differences between
interventions in the perceived attractiveness of the attractive body
part (F (1,19) ¼ 2.0, NS). However, there was still a marginal difference in perceived attractiveness of the unattractive body part (F
(1,19) ¼ 3.4, p ¼ 0.08) at follow up; the unattractive body part was
still perceived to be signiﬁcantly more attractive in the negative
exposure intervention.
4. Discussion
The present study shows that body exposure is effective in
increasing body satisfaction and leads to less body checking, less
body avoidance, less body concerns and better mood. Contrary to
expectations, both types of exposure were effective in increasing
body satisfaction and mood, with no detected differences between
both interventions at post-test. Improvements for body satisfaction
and mood were maintained at follow-up while body shape concerns and body checking still improved between post-test and
follow-up. Body avoidance improvements were maintained for the
positive exposure while the negative exposure tended to further
decrease long-term body avoidance at follow-up.
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Fig. 2. Perceived attractiveness of one's self-identiﬁed most attractive and most unattractive body part at pre-test (PRE), the end of every session (1, 2, 3, 4, 5 ¼ post-test: POST) and
at the 1-month follow-up (FU) for the negative exposure (NEG EXP) and the positive exposure (POS EXP). The unattractive body part was perceived as signiﬁcantly more attractive
after NEG EXP (PRE vs. POST: p ¼ 0.001; POST vs. FU: NS) and marginally more attractive after POS EXP (PRE vs. POST: p ¼ 0.065; POST vs. FU: NS). The attractive body part was
perceived as signiﬁcantly more attractive after POS EXP (PRE vs. POST: p ¼ 0.002) but attractiveness at FU was signiﬁcantly decreased (POST vs. FU: p ¼ 0.02). No differences in the
perceived attractiveness of the attractive body part were found after NEG EXP (PRE vs. POST: NS; POST vs. FU: NS).

The course of feelings during exposure shows that the positive
exposure intervention mainly induced positive feelings; participants felt increasingly good during the positive exposure and better
after the exposure compared to before. The negative exposure
intervention induced a worsening of feelings during the ﬁrst two
sessions but feelings started to improve during repeated sessions of
negative exposure. After four sessions of 30 exposure minutes the
differences in state feelings between both conditions had largely
disappeared. Clearly, the worsening of feelings during the negative
exposures discontinues after a couple of exposure sessions and is
replaced by mood improvement with repeated exposures. It is not
clear what would have happened when the exposure sessions were
longer. The current sessions only lasted 30 min which is short for
exposure treatment. The exposure sessions might have been too
short for the recovery of affect within sessions in especially the
negative exposure, while longer exposure sessions possibly might
allow the habituation/exposure effects to be expressed sooner.
One might however also question whether the emotionally
more difﬁcult negative exposure, at least in the beginning, is
necessary to do, since the positive exposure was effective as well.
The negative exposure might increase the risk of people dropping
out of treatment, especially in the early sessions. However, the
negative exposure led to a signiﬁcantly better appraisal of the body
part that is perceived to be the most unattractive, suggesting that
prolonged attention for a most loathed body part is able to change
its negative valence into a more positive valence. This increase in
attractiveness is smaller after positive exposure during which the
most unattractive body part is not attended, implying that negative
exposure is a valuable part of body image treatment. The ﬁndings
show that body parts that are attended during the exposure (the
unattractive parts in the negative exposure and the attractive parts
in the positive exposure) are rated more attractive at post measures
than body parts that are not attended during the exposure (the
attractive parts in the negative exposure and the unattractive parts
in the positive exposure), though the marginally signiﬁcant

increase in attractiveness of the most loathed body part in the
positive exposure condition suggests that there is some generalisation of increased attractiveness to body parts one was not
directly attending. Further, negative exposure might be more
effective than positive exposure in reducing longer-term body image avoidance, which could be necessary for negative body-related
feelings to extinguish.
A limitation of the present study is the small sample size.
Though the results are robust, the sample size is small, so these
ﬁndings need replication in larger trials. Another limitation is the
use of a non-clinical sample. Though body dissatisfaction was high
in this sample, we should be careful to generalise the results to
clinical practice. The current data indicate that negative exposure is
more effective in increasing the attractiveness of body parts that
are perceived as extremely unattractive but they also demonstrate
that positive exposure is more easy to do. Adding positive exposure
to negative exposure might make body exposure more feasible in
general, which could help to prevent drop out from exposure
treatment.
From a more theoretical point, it is still unclear why body
exposure leads to an increase in body satisfaction. Recent extinction
models (e.g., Craske, Treanor, Conway, Zbozinek, & Vervliet, 2014)
stress that effective exposures aim at inhibitory learning, meaning
that one learns to disconﬁrm the original association between a
conditioned stimulus (CS) and an unconditioned stimulus (US). If
the body is considered the CS predicting the occurrence of bodyrelated negative thinking and body loathing (US) (Jansen et al.,
2008), exposure should inhibit this association by the formation
of a new association: if CS, no US (inhibitory learning). Extinction
thus aims to disconﬁrm the belief that the CS predicts the US. It
requires lots of practice (exposures) to change the predominant and
automatic US popping up and to get it replaced by a new US (e.g.,
positive evaluations). An exposure is effective when confrontation
with the CS elicits the newly associated US and not the old US. In
the positive exposure condition it could indeed have been learned
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that the CS might as well predict another US, e.g. positive thoughts
and feelings. However, during the negative exposure, participants
did experience their ‘old’ US intensely; they did not actively work
on a disconﬁrmation of the negative thinking and feeling that was
elicited by seeing their bodies, but their body satisfaction increased
as well. It could be that they ‘discovered’ or experienced during the
exposure that the body was less miserable than presumed, that
they changed the mental representation of the body and disconﬁrmed the original CS e US association in a more implicit way.
The attractiveness ratings of the most unattractive body part
indirectly support this idea and this hypothesis could be tested in
future studies by e.g., studying self-talk during negative exposure
or implicit negative associations with the own body. Knowledge
about the mechanism of why body exposure works enables the
translation of these experimental ﬁndings into clinical extinction
interventions that effectively tackle the mechanisms maintaining
body loathing.
5. Conclusions
This study shows that 5 sessions of 30 min exposure to one's
body using a mirror increases body satisfaction in body dissatisﬁed
young women. Both the exposure to body parts that are evaluated
as most unattractive body parts (‘negative exposure’) and the
exposure to body parts that are evaluated as most attractive body
parts (‘positive exposure’) are effective in increasing body satisfaction and reducing depressive symptoms. Positive exposure induces positive feelings from the start to the end while negative
exposure initially induces a worsening of feelings but feelings
improve during repeated sessions of negative exposure. Negative
exposure leads to a signiﬁcantly stronger increase of perceived
attractiveness of the most loathed body part than positive
exposure.
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