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A B S T R A C T

Background and objectives: Drive for thinness is considered an important factor in the onset and maintenance of
negative body image and can be conceptualized as a motivational approach tendency towards thin bodies. The
goal of this study was to test whether training thinness-related approach-avoidance tendencies is effective in
improving body satisfaction using a personalized training with individuals’ own body pictures.
Methods: Undergraduate women scoring high on drive for thinness (N = 104) were randomly assigned to an
experimental, placebo or no training control condition. The experimental training consisted of four training
sessions in which participants pushed away thin versions of their own body pictures and pulled closer realistic
pictures of themselves. The same stimuli were shown with 50/50 contingency in the placebo training.
Results: The experimental training procedure did not show an effect on self-reported body satisfaction or drive
for thinness after one session, four sessions, or one week later. While reaction time indices suggested a mar-
ginally significant change in approach-avoidance tendencies in the expected direction, this effect may have been
driven by relatively strong thin-approach tendencies in the experimental condition before the start of the
training.
Limitations: High error rates limit the interpretability of the effects on approach-avoidance tendencies. Selection
was based on a single item assessing drive for thinness.
Conclusions: Taken together, our study did not provide evidence that training approach-avoidance tendencies is
effective in improving negative body image.

Many women in today's society are burdened by a negative body
image with potential serious consequences for both their psychological
and physical wellbeing (e.g., Grogan, 2006; Johnson & Wardle, 2005;
Paxton, Neumark-Sztainer, Hannan, & Eisenberg, 2006; Wilson, Latner,
& Hayashi, 2013). According to the sociocultural model of body image,
an important factor in the onset and maintenance of negative body
image is the internalization of a thin ideal body image (e.g., Stice,
Schupak-Neuberg, Shaw, & Stein, 1994; Thompson & Stice, 2001).
Drive for thinness was indeed shown to be related to negative body
image (e.g., Rodgers, DuBois, Frumkin, & Robinaugh, 2018; Wiederman
& Pryor, 2000) and to prospectively predict body dissatisfaction and
eating disorder symptoms (e.g., Dobmeyer & Stein, 2003; Peñas-Lledó,
Bulik, Lichtenstein, Larsson, & Baker, 2015; Stice, 2002; Stice, Gau,
Rohde, & Shaw, 2017). Although there exist effective interventions
targeting thin-ideal internalization (Stice, Shaw, Becker, & Rohde,
2008), the high prevalence of negative body image (e.g., Fallon, Harris,

& Johnson, 2014; Tiggemann, 2004), points to the importance of de-
veloping additional interventions which can be more easily applied to a
bigger population (e.g., Kazdin & Blase, 2011). Computerized cognitive
bias modification interventions have the potential for such widespread
application, because they can be delivered through the internet without
the involvement of therapists. Furthermore, these kind of interventions
are developed to target more automatic cognitive biases which might
add to existing interventions which are primarily focused on more de-
liberate (explicit) cognitive processes. The latter is in line with dual
process models in which it is postulated that behaviors are guided by
explicit cognitive processes as well as more automatic cognitive pro-
cesses (e.g., Gawronski & Bodenhausen, 2006; Strack & Deutsch, 2004).
Therefore, the goal of the current study was to conduct a pilot test of a
novel approach-avoidance modification intervention aiming to specifi-
cally reduce more automatic aspects of drive for thinness and improve
negative body image.
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Drive for thinness can be conceptualized as a motivational approach
tendency towards thin bodies (Dondzilo, Rieger, Jayawardena, & Bell,
2018; Woud, Anschutz, Van Strien, & Becker, 2011). This is consistent
with the definition of approach motivation as behavior that is directed
towards or elicited by positive stimuli (Elliot, 2006) and with the fact
that thin bodies are typically associated with a positive valence. Studies
so far mostly used self-report measures to index drive for thinness (e.g.,
the Drive for Thinness subscale of the Eating Disorder Inventory;
Garner, 2004). However, such measures heavily rely on the insight of
individuals in their own behaviors, their ability to linguistically express
these tendencies, and their willingness to do so (De Houwer, Teige-
Mocigemba, Spruyt, & Moors, 2009). Therefore, other measures have
been developed that capture the construct of interest under auto-
maticity conditions by measuring individuals’ performance in computer
tasks, so-called performance-based measures. Since approach tenden-
cies towards positive stimuli can be elicited automatically (e.g.,
Krieglmeyer, Deutsch, De Houwer, & De Raedt, 2010), performance-
based measures were also used to index drive for thinness.

Several studies already demonstrated that performance-based in-
dices of drive for thinness indeed were related to negative body image.
For example, individuals with eating disorders showed stronger asso-
ciations between the concepts ideal and thin (Khan & Petróczi, 2015).
In addition, women high in body dissatisfaction displayed stronger
automatic I-want-to-be-thinner beliefs than individuals low in body
dissatisfaction (Heider, Spruyt, & De Houwer, 2015, Heider, Spruyt, &
De Houwer, 2018; but see; Glashouwer, Bennik, de Jong, & Spruyt,
2018) and such automatic associations were found to predict changes in
body dissatisfaction over time (Juarascio et al., 2011). So far, three
studies were conducted using tasks that were specifically designed to
capture automatic approach-avoidance tendencies, for example by in-
structing participants to move a manikin on the screen towards or away
from pictures of different body shapes in a stimulus response compat-
ibility task (Dondzilo, Rieger, Jayawardena, & Bell, 2018; Woud et al.,
2011) or by pushing away or pulling closer such pictures by means of a
joystick in an approach-avoidance task (Leins, Waldorf, Kollei, Rinck, &
Steins-Loeber, 2018). Both automatic approach tendencies for thin
models and automatic avoidance tendencies for chubby models were
found to be positively related to drive for thinness, body dissatisfaction,
dietary restraint, and thin-ideal internalization in female undergraduate
students (Dondzilo, Rieger, Jayawardena, & Bell, 2018; Woud et al.,
2011). Although individuals with and without eating disorders on
average did not differ in their approach-avoidance tendencies towards
thin and healthy weight bodies, women who generally felt more pres-
sure to conform to the thin ideal showed faster push than pull move-
ments towards healthy weight body pictures (Leins et al., 2018).

Studies in other domains showed that re-training automatic ap-
proach-avoidance tendencies can lead to behavioral change
(Kakoschke, Kemps, & Tiggemann, 2017), although these effects do not
yet seem robust enough for use as a clinical intervention (Boffo et al.,
2019). For example, it was shown that modifying approach tendencies
for alcohol using a single computer-based training session in a group of
hazardous drinkers was related to consumption of alcohol in a taste test
(Wiers, Rinck, Kordts, Houben, & Strack, 2010). Several training ses-
sions administered next to treatment as usual were related to lower
relapse rates at one-year follow-up in clinical samples of alcoholic pa-
tients (12 sessions: Eberl et al., 2013; 4 sessions: Wiers, Eberl, Rinck,
Becker, & Lindenmeyer, 2011). Recently, a pilot study also showed
promising findings in the context of body image using a smart-phone
based training in combination with a brief face-to-face counseling ses-
sion (Kollei, Lukas, Loeber, & Berking, 2018). Women with a negative
body image were trained to swipe their own body pictures and positive
statements towards themselves and pictures of thin models and nega-
tive statements away from themselves in a mobile application. Women
who performed several sessions of the training improved more in body
satisfaction and eating disorder symptoms than a waitlist control con-
dition, and improvements were sustained at a 1-month follow-up.

To sum up, automatic approach-avoidance tendencies towards body
stimuli were shown to be related to body image indices. Prior studies in
other domains already demonstrated that training automatic approach-
avoidance tendencies can result in behavioral change including pro-
mising preliminary findings regarding body image (e.g., Kakoschke
et al., 2017; Kollei et al., 2018). Therefore, the primary goal of the
current study was to test whether training approach-avoidance ten-
dencies can also be effective in changing body satisfaction using a
personalized approach avoidance training (AAT) with individuals’ own
body pictures. Undergraduate women scoring relatively high on drive
for thinness (N = 104) were randomly assigned to an experimental
condition, a placebo control condition, or a no training control condi-
tion. Individuals in the experimental condition received four training
sessions in which they were instructed to push away thin versions of
their own body pictures and pull closer realistic pictures of themselves.
Body size was task-irrelevant which means that in this study individuals
had to push/pull on basis of the color of the frame. This had the ad-
vantage that we could create a placebo training condition in which
individuals received exactly the same stimuli and task instructions, but
here the contingency of pushing and pulling thin and realistic pictures
was 50/50 (cf. Wiers et al., 2010; 2011). Outcome measures were self-
reported body satisfaction and drive for thinness. In addition, we ex-
amined the effect of the training on approach-avoidance tendencies.
Finally, eating disorder symptoms were included as secondary outcome
measure. We investigated the immediate effect of one training session,
the effect of four training sessions, and whether any changes remained
after 1-week follow-up. Our hypothesis was that women in the ex-
perimental condition would show improvements in their body image
compared to women both control conditions. In addition, we expected
that individuals in the experimental condition would decrease in their
approach tendencies towards thin stimuli and increase in approach
tendencies towards realistic stimuli compared to the two control con-
ditions. Finally, we explored whether the training also had a positive
effect on general eating disorder symptoms.

1. Method

1.1. Participants

Participants were recruited via two online platforms for participa-
tion in psychological research using the following inclusion criteria:
being female; between 18 years and 30 years old; with a healthy self-
reported body weight (BMI between 18.5 and 25). In addition, parti-
cipants had to score at least moderately (> 50) on a Visual Analogue
Scale (VAS) indexing drive for thinness over the past month (During the
last month, to what extent did you try to become thinner?). Of the 325
women that full-filled the inclusion criteria, 104 women actually par-
ticipated in the laboratory study (mean age = 20.45, SD = 2.25).
Participants were randomly allocated to an experimental condition
(n = 34), a placebo control condition (n = 35) and a no-training
control condition (n = 35). The study could be performed in Dutch or
English (53% Dutch, 47% English). Participants actively gave informed
consent before the start of the study and received in exchange for their
participation either course credits or a monetary compensation (pay-
ment range: €9 – €30; depending on group division). The study was
formally approved by the Ethical Committee Psychology of the
University of Groningen (16058).

1.2. Measures

1.2.1. Body satisfaction
Body dissatisfaction was measured with the 6-item Body Image

States Scale (BISS; (Cash et al., 2002)). Items of the BISS assess a per-
son's evaluations and emotions about their appearance at a specific
moment in time scored on a 9-point response scale. Higher mean scores
on the BISS indicate higher state body satisfaction. Internal consistency
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in the current study was good (T1: α = .84; T2: α = .80; T3: α = .83).
To monitor body satisfaction over the course of the training, we ad-
ditionally included the following VAS item “At this moment, how satisfied
are you with the shape of your body in general? Not at all (0) - Markedly
(100)” at baseline and after each training session.

1.2.2. Drive for thinness
Drive for thinness (DT) was measured with a mean rating of 20

statements on a 5-point scale ranging from 1 (completely disagree) to 5
(completely agree) (Glashouwer, Bennik, de Jong, & Spruyt, 2018;
Heider, Spruyt, & De Houwer, 2018). We choose this measure, because
the statements specifically refer to the construct of drive for thinness,
while other measures (e.g., the Drive for Thinness subscale of the EDI)
often also include other items associated with drive for thinness (e.g.,
feeling guilty after eating too much; fear of gaining weight). Prior
studies showed that the measure successfully distinguished between
individuals high and low in negative body image (Glashouwer et al.,
2018: d = 1.36; Heider, Spruyt, & De Houwer, 2018: d = 1.86) Ex-
amples of statements are “I want to have a slimmer figure” or “I want to
lose weight”. Half of the items were reversed in scoring. Higher scores
reflected stronger DT. Internal consistency in the current sample was
high (T1: α = .87; T2: α = .89). To monitor DT over the course of the
training, we additionally included the following VAS item “At this mo-
ment, to what extent do you try to become thinner? Not at all (0) -Markedly
(100)” at baseline, after each training session and at one week follow-
up.

1.2.3. Eating disorder symptoms
The Eating Disorder Examination Questionnaire 6.0 (EDE-Q;

Fairburn & Beglin, 2008) was administered to assess eating disorder
pathology. We adjusted the original time window of 28 days to7 days to
match our study design. Because of the time window of 7 days, the EDE-
Q was only administered at baseline (T1) and at follow-up (T3). An
average score of the 22 items was used as general index of eating dis-
order symptoms (cf. Aardoom, Dingemans, Slof Op't Landt, & Van
Furth, 2012). Scores range from 0 to 6 and higher scores reflect more
eating disorder symptoms. The internal consistency in our sample was
excellent (T1: α = .91; T3: α = .94).

1.3. Approach-avoidance training

1.3.1. Task description
Each training session consisted of 320 trials in which participants

were presented with their own body pictures which were half of the
trials realistic and the other half of the trials thinner than normal (see
2.3.2 Stimuli). Participants were instructed to push (zoom-out effect) or
pull (zoom-in effect) pictures by moving a computer mouse depending

on the color of the frame (blue/green) of the presented picture. Before
the first training session, participants received 16 practice trials using
grey areas instead of pictures. In the experimental condition partici-
pants had to pull closer 90% of their realistic pictures (and to push
away 10%), whereas they had to push away 90% of their thin pictures
(and to pull 10%; cf. Schumacher, Kemps & Tiggeman,2016; Wiers
et al., 2010). A trial started with a fixation cross in the middle of the
screen on which participants had to click before a stimulus appeared. A
stimulus was initially presented as 60% of the screen height and in-
creased to 98% (pull) or decreased to 10% (push). The stimulus dis-
appeared as soon as the maximum or minimum size was exceeded.
When moving to the wrong direction, the words wrong direction ap-
peared on the screen which disappeared once participants moved the
mouse in the right direction. Participants in the placebo condition re-
ceived the same stimuli and task instructions in a 50:50 contingency.
Both the experimental and the placebo condition performed four ses-
sions of the training. Before and after the training, all participants re-
ceived 100 trials with a 50:50 contingency to assess changes in ap-
proach-avoidance tendencies (pre and post assessment AAT; cf. Wiers
et al., 2010; Schumacher, Kemps, & Tiggemann, 2016). Participants in
the experimental and placebo condition also conducted such brief as-
sessments of 50:50 contingency before and after each individual
training session (60 trials each) to be able to explore changes over time
when the experimental training would lead to improvements.

1.3.2. Stimuli
Three full body pictures (front, profile, back) were taken of each

participant while wearing standardized black-coloured tight sports-
wear. Pictures were modified with Adobe Photoshop using the option
Puppet Warp creating thin body stimuli that were 10% smaller than the
normal body shape. For exploratory reasons, we also included 50 trials
with thick body stimuli in the pre and post assessment AAT by enlar-
ging the body pictures 15% (next to the realistic and thin body stimuli),
but these thick body stimuli were not included in the brief assessments
before and after each individual training session. However, these data
were not of interest for the present study.

1.4. Procedure

The study started with the photoshoot after which two laboratory
assessments were scheduled with exactly one week in between (for the
design see Fig. 1). The first assessment was scheduled within two weeks
after the photoshoot. Participants first filled in the questionnaires after
which they performed the first training session (experimental and
placebo condition) or the pre assessment AAT (no training condition).
In-between the two assessments, participants of experimental and pla-
cebo condition completed two training sessions at home on their

Fig. 1. Study design.
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computer via an online platform. During the second assessment, par-
ticipants performed the final training session (experimental and placebo
condition) or the post assessment AAT (no training condition) after
which they filled in the questionnaires again. One week after the second
assessment, participants once again filled in the questionnaires online.

1.5. Statistical analyses

1.5.1. Power
We planned to include at least 35 participants per condition, be-

cause this would give a reasonable power (≥55%) to determine effects
of a medium size and at the same time would make the data collection
feasible considering the high effort involved and the use of a selected
sample (Coyne, Thombs, & Hagedoorn, 2010). Post-hoc power analysis
using G-power 3.1 estimated the actual power of the study between
0.63 to detect a medium effect (f= .25) and 0.96 to detect a large effect
(f = .40) with α = .05 on the self-report outcome measures.

1.5.2. Self-report data
To investigate the immediate effect of one training session we

conducted two separate ANCOVAs with VAS body satisfaction/VAS DT
administered directly after the first training session as outcome mea-
sure, baseline scores on these variables as covariate and Condition as
between-subject factor (Twisk & Proper, 2004). To investigate the effect
of four training sessions, we conducted two separate ANCOVAs with
BISS scores/DT ratings at T2 as dependent variable, baseline scores as
covariate and Condition as between-subject factor. To examine whether
potential training effects remained at 1-week follow-up, two similar
ANCOVAs were conducted but now with BISS score at T3/VAS DT at T3
as dependent variable. In several cases the distribution of the dependent
variables slightly deviated from normality. In addition, Levene's test of
equality of error variances was significant in two cases indicating that
the assumption of homogeneity of variances was violated. However,
considering that the group sizes were equal and that the ratio between
the biggest and smallest variance was below 3, F-statistics were ex-
pected to be robust to these violations.

1.5.3. AAT data
AAT indices were calculated on basis of the pre and post assessment

trials in which all conditions received a 50:50 contingency. After ex-
cluding incorrect trials, median reaction times of pull trials were sub-
tracted from median reaction times of push trials (RTpush – RTpull;
Rinck & Becker, 2007; Schumacher et al., 2016; Wiers et al., 2010) for
thin and realistic images separately. Positive RT bias scores indicated an
approach bias (i.e., faster ‘pull’ than ‘push’) and negative scores in-
dicated an avoidance bias (i.e., faster ‘push’ than ‘pull’). In addition, we

computed similar approach-avoidance measures on the basis of error
rates, using the formula error % push – error % pull (cf. Neimeijer,
Roefs & de Jong, 2015; Neimeijer, Roefs, Glashouwer, Jonker, & de
Jong, 2019). To investigate the immediate effect of one training session
on approach-avoidance tendencies we conducted two separate RM-
ANOVAs for RT and error bias scores with Condition (experimental,
placebo) as between-subject factor, and Time (before and after session
1) and Body (thin, realistic) as within subject variables. Two similar
RM-ANOVAs were conducted to examine the effect of four training
sessions.

2. Results

2.1. Descriptives

Table 1 provides an overview of the means and standard deviations
for the group characteristics and self-report measures at all assessment
points. In addition, Table 2 provides an overview of the AAT bias in-
dices. Height and weight measurements in the lab indicated that mean
BMI for the total sample was within the range indicative for a healthy
body weight (M = 22.12, SD = 1.81, range = 18.24–27.32). For six
participants, the total EDE-Q score exceeded 4, which is potentially
indicative of an eating disorder (two in each condition). Conditions did
not significantly differ in age or BMI at baseline (age: F(2, 101) = 1.97,
p= .14; BMI: F(2, 101) = 0.01, p= .99). Five participants dropped out
of the study before T2, four from the experimental condition and one
from the no training control condition. In addition, five participants
conducted the follow-up assessment after two weeks instead of one
week.

2.2. Manipulation check

An online log allowed us to determine whether participants carried
out the training sessions as instructed. Participants that completed the
study always performed all of the training sessions. In addition, parti-
cipants generally completed the training sessions in a conscientious
manner, although the mean error rates seem rather high (experimental:
mean RT = 733 ms, SD = 114 ms, range = 553–1082 ms; mean % of
trials > 3 s = 0.5; mean error %= 19.0; placebo: mean RT = 691 ms,
SD = 159 ms, range = 479–1159 ms; mean % of trials > 3 s = 0.4;
mean error % = 16.8).

2.3. Effects on approach-avoidance tendencies

Originally, we planned to include only participants with a maximum
error percentage of 25 for each of the 12 cells underlying the AAT

Table 1
Means and standard deviations of demographics and self-report measures per condition.

Experimental condition n = 34
M (SD)

Placebo control condition n = 35
M (SD)

No training control condition n= 35
M (SD)

Age 20.09 (1.83) 20.20 (2.01) 21.06 (2.72)
BMI (measured in the lab) 22.10 (2.01) 22.10 (1.44) 22.16 (1.98)
BISS (1–9) T1 4.39 (1.43) 4.50 (1.37) 4.54 (1.40)

T2 4.53 (1.32) 4.77 (1.17) 4.83 (1.48)
T3 4.66 (1.36) 4.93 (0.98) 5.03 (1.58)

VAS BS (0–100) start T1 40.21 (20.83) 44.49 (22.15) 44.83 (23.81)
end T1 47.26 (19.79) 48.14 (20.22) 45.37 (22.23)

VAS DT (0–100) start T1 58.97 (29.13) 59.43 (25.77) 58.20 (26.47)
end T1 68.88 (15.51) 64.91 (22.41) 71.69 (16.12)
T3 55.23 (26.45) 56.86 (29.76) 60.03 (27.26)

DT (1–5) T1 4.28 (0.43) 4.48 (0.35) 4.38 (0.40)
T2 4.27 (0.43) 4.40 (0.42) 4.34 (0.46)

EDE-Q (0–6) T1 2.25 (1.10) 2.33 (0.98) 2.24 (0.93)
T3 2.11 (1.24) 1.94 (1.02) 2.22 (1.14)

Note. BMI = Body Mass Index; BISS = Body Image States Scale; BS = Body Satisfaction; DT = Drive for Thinness; EDE-Q = Eating Disorder Examination
Questionnaire; VAS = Visual Analogue Scale.
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indices (based on the assessment trials), i.e. 2 Body (thin, realistic) x 2
Tendency (approach, avoid) x 3 Time (start T1, end T1, end T4).
However, most participants scored above this cut-off on at least one of
the cells (see appendices B and C for descriptives of median RTs and
error percentages). Therefore, post-hoc we decided to include in-
dividuals who scored on all of the cells at least above chance level (50%
correct) resulting in an exclusion of eight participants from the ex-
perimental condition, two participants from the placebo condition and
four from the no-training control condition. Some of the variables
contained outliers which we replaced with the next highest score of the
same condition which was not an outlier. However, outcomes of these
winsorized data were very similar to outcomes of the original data.

2.3.1. RT index
The RM-ANOVA on the RT bias scores before and immediately after

session one showed no significant main effects of Condition (F(1,
55) = 2.40, p = .13, η2ρ= .04), Time (F(1, 55) = 0.04, p = .84, η2ρ=
.00) and Body (F(1, 55) = 0.10, p = .75, η2ρ= .00), and no significant
two-way interactions (Condition x Body: F(1, 55) = 0.01, p= .95, η2ρ=
.00; Condition x Time: F(1, 55) = 0.00, p= .95, η2ρ= .00; Body x Time:
F(1, 55) = 1.13, p = .29, η2ρ= .02). The three-way interaction of
Condition x Body x Time just fell above the conventional significance
level of 0.05 (F(1, 55) = 3.79, p = .06, η2ρ= .06). The pattern for the
RM-ANOVA on the RT bias scores before and after four training sessions
were similar (Condition: F(1, 87) = 0.51, p = .60, η2ρ= .01; Time: F(1,
87) = 0.02, p= .89, η2ρ= .00; Body: F(1, 87) = 0.02, p= .88, η2ρ= .00;
Condition x Body: F(2, 87) = 0.52, p= .60, η2ρ= .01; Condition x Time:
F(2, 87) = 1.23, p = .30, η2ρ= .03; Body x Time: F(1, 87) = 0.58,
p = .45, η2ρ= .01). Again, the three-way interactions of Condition x
Body x Time just fell above the conventional significance level of 0.05
(F(2, 87) = 2.88, p = .06, η2ρ= .06). The experimental condition on
average seemed to show a stronger approach bias for thin bodies than
both control conditions at baseline which bias decreased to the level of
the placebo condition after the training. With respect to the realistic
bodies, the three conditions seemed to show no bias before the training.
After one session the experimental condition on average seemed to
increase in approach bias of realistic bodies in comparison to the pla-
cebo condition. However, after four sessions all conditions score similar
again.

2.3.2. Error index
The RM-ANOVA on the error bias scores before and immediately

after session one showed no significant main effects of Condition (F(1,
55) = 1.84, p = .18, η2ρ= .03), and Body (F(1, 55) = 1.17, p = .28,
η2ρ= .02), but did show a significant effect of Time (F(1, 55) = 4.46,
p = .04, η2ρ= .07). None of the interaction effects were significant,

although the Condition × Body interaction just fell above the con-
ventional significance level of 0.05 (Condition x Body: F(1, 55) = 3.45,
p= .07, η2ρ= .06; Condition x Time: F(1, 55) = 0.03, p= .86, η2ρ= .00;
Body x Time: F(1, 55) = 0.97, p = .33, η2ρ= .02; Condition x Body x
Time: F(1, 55) = 0.18, p = . 86, η2ρ= .00). The pattern for the RM-
ANOVA on the error bias scores before and after four training sessions
were similar (Condition: F(1, 87) = 0.43, p = .65, η2ρ= .01; Body: F(1,
87) = 2.91, p= .09, η2ρ= .03; Time (F(1, 87) = 9.32, p= .00, η2ρ= .10;
Condition x Body: F(2, 87) = 0.35, p= .71, η2ρ= .01; Condition x Time:
F(2, 87) = 0.56, p = .57, η2ρ= .01; Body x Time: F(1, 87) = 0.50,
p = .48, η2ρ= .01; Condition x Body x Time: F(2, 87) = 2.05, p = .14,
η2ρ= .05). These findings indicate that all conditions on average seem to
decrease over time in their approach bias towards the body stimuli.

2.4. Immediate effect of one training session

The conditions did not differ significantly from each other on
baseline scores of VAS body satisfaction (F(2, 101) = 0.46, p= .64) or
VAS DT (F(2, 101) = 0.02, p = .98). The ANCOVA showed a strong
relationship between baseline scores of VAS body satisfaction and
scores after the first training session (F(1, 100) = 157.35, p < .001,
η2ρ= .61). However, there was no significant effect of condition (F(2,
100) = 1.41, p = .25, η2ρ= .03). In contrast to our expectations, we
found no evidence that the experimental training procedure led to
positive short-term effects on body satisfaction. The ANCOVA on VAS
DT showed a strong relationship between baseline scores of VAS DT and
scores after the first training session (F(1, 100) = 110.66, p < .001,
η2ρ= .53). However, the assumption of homogeneity of regression slopes
was violated (interaction Condition x VAS DT: F(2,98) = 8.16,
p= .001, η2ρ= .14) indicating that conditions differed in the strength of
this relationship (experimental: r= .58; placebo: r= .85; no training: r
= .77). The latter leads to an inflated Type I error rate which means
that we should be cautious when interpreting the results. The effect of
condition was just above the threshold for significance (F(2,
100) = 2.98, p = .06, η2ρ= .06). When the interaction term was in-
cluded in the model, the effect of condition was significant (F(2,
98) = 9.85, p < .001, η2ρ= .17). Yet, in contrast to our expectations,
on average participants in all conditions seemed to increase rather than
decrease in their DT after one training session. This increase seemed to
be smallest for the placebo control condition (see Table 1). For de-
scriptive purposes, information of VAS body satisfaction and VAS DT
after each training session are reported in Appendix A.

2.5. Effect of four training sessions

The conditions did not differ significantly from each other on

Table 2
Means and standard deviations of approach-avoidance bias indices per condition.

Experimental condition n = 26
M (SD)

Placebo control condition n = 33
M (SD)

No training control condition n = 31
M (SD)

RT index thin start T1 20.63 (58.98) −7.35 (54.84) −9.85 (63.46)
end T1 −2.72 (60.27) −2.47 (49.20) –
T4 −6.88 (42.23) .53 (38.85) -.79 (31.30)

RT index realistic start T1 −1.48 (47.41) −3.44 (48.12) −1.77 (38.79)
end T1 15.84 (55.43) −10.75 (42.36) –
T4 1.73 (38.85) .05 (34.57) −2.53 (32.99)

Error index thin start T1 3.23 (12.75) −2.79 (10.70) .26 (11.02)
end T1 1.07 (11.81) −6.04 (16.88) –
T4 −2.92 (11.57) -.36 (10.22) −4.90 (12.64)

Error index realistic start T1 2.92 (11.29) 3.88 (10.02) 2.32 (15.66)
end T1 −2.67 (16.89) −1.04 (15.25) –
T4 −1.38 (10.18) −2.67 (10.85) −1.16 (9.02)

Note. RT = reaction time; Reported information are means and SDs of winsorized variables for participants with at least 50% of the trials correct for each of the cells
at start T1, end T2 and end T4. For the analysis of the effect after one training session, n = 25 for the experimental condition and n= 32 for the placebo condition
due to different error percentages for the variables at end T1.
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baseline scores of the BISS (F(2, 101) = 0.10, p = .90) and DT (F(2,
101) = 2.16, p = .12). The ANCOVA showed a strong relationship
between BISS scores before and after four training sessions (F(1,
95) = 84.83, p < .001, η2ρ= .47). However, the effect of condition on
body satisfaction was not significant (F(2, 95) = .40, p = 0.67, η2ρ=
.01). The ANCOVA on DT showed similar results (DT T1: F(1,
95) = 154.39, p < .001, η2ρ= .62; condition: (F(2, 95) = 0.02,
p = .98, η2ρ= .00). In contrast to our expectations, four sessions of the
experimental training procedure had no significant effects on body sa-
tisfaction or DT.

2.6. Effects at one week follow-up

The ANCOVAs at one week follow-up showed similar findings for
both the BISS (BISS T1: F(1, 95) = 65.77, p < .001, η2ρ= .41; condition
F(2, 95) = 0.63, p = .51, η2ρ= .01), VAS DT (VAS DT T1: F(1,
95) = 117.44, p < .001, η2ρ= .55; condition: F(2, 95) = 1.04, p= .36,
η2ρ= .02), and, the secondary outcome measure eating disorder symp-
toms (EDE-Q T1: F(1, 95) = 160.51, p < .001, η2ρ= .63; condition: F(2,
95) = 1.84, p = .16, η2ρ= .04). We found no significant effects of the
training on body satisfaction, or eating disorder symptoms one week
later.

2.7. Post-hoc analyses

Individuals that scored below chance level on the approach avoid-
ance assessment might also have performed poorly on the approach
avoidance training sessions. Therefore, analyses were repeated for the
primary self-report measures after excluding these participants. Most of
the outcomes were comparable to the other analyses showing no sig-
nificant effects of condition (VAS body satisfaction after session 1: F(2,
86) = 2.81, p = .07, η2ρ= .06; BISS after session 4: F(2, 86) = .82,
p = .44, η2ρ= .02; DT after sessions 4: F(2, 86) = 0.03, p = .98, η2ρ=
.00; BISS at follow-up: F(2, 86) = 0.34, p = .71, η2ρ= .01; VAS DT at
follow-up: F(2, 86) = 2.30, p = .11, η2ρ= .05). Only outcomes for VAS
DT after session 1 now showed a significant effect of condition (F(2,
86) = 3.79, p = .03, η2ρ= .08). However, just as for the main analysis
these outcomes were not in the expected direction.

3. Discussion

The goal of the current study was to test a novel approach-avoid-
ance modification intervention aiming to reduce drive for thinness and
improve negative body image. The main results can be summarized as
follows: i) In contrast to our hypotheses, we found no evidence that the
experimental training procedure led to positive effects on body sa-
tisfaction or drive for thinness after one session, four sessions or one
week later; ii) in line with our hypothesis, individuals in the experi-
mental condition tended to decrease in their approach tendencies to-
wards thin stimuli and (after one session) tended to increase in ap-
proach tendencies towards realistic stimuli compared to the two control
conditions. However, these interaction effects were only marginally
significant and may have been driven by baseline differences between
conditions; iii) finally, we found no effect of the experimental training
on error indices of approach-avoidance tendencies.

These findings are in contrast with prior studies showing that re-
training automatic approach-avoidance tendencies can lead to beha-
vioral change (Kakoschke et al., 2017). However, these studies were
conducted in the appetitive domain (e.g., food, alcohol). Therefore, the
present lack of effects might indicate that automatic approach-avoid-
ance tendencies are less relevant for the body image domain. Body
image related motivational goals are perhaps more “symbolic” ap-
proach-avoidance tendencies as compared to the appetitive domain in
which approach-avoidance tendencies directly relate to the avoidance
or consumption of foods or substances. However, the present findings
seem inconsistent with those of the study of Kollei et al. (2018) who

found positive effects of an approach-avoidance training on body
image. Several features might have contributed to the positive effects in
the latter study: e.g., only the intervention condition received a coun-
seling session and not the waitlist control condition; participants were
aware of the purpose of the training; high intensity of the training (daily
sessions for 14 days); and use of gamification elements. In addition,
there are some crucial differences between the training task of Kollei
et al. (2018) and the present training task. Kollei et al. not only included
an AAT element in their training, but participants also (implicitly) had
to categorize the stimuli (own and positive vs. other and negative). In
addition, Kollei et al. used a task-relevant feature: Participants were
instructed to categorize stimuli on basis of their content instead of the
color of the frame. Perhaps the intervention of Kollei et al. did not
target approach-avoidance tendencies, but rather worked through the
mechanism of evaluative conditioning. Evaluative conditioning refers
to “a change in the liking of a stimulus that results from pairing that
stimulus with other of pairing the object with other positive or negative
stimuli” (Hofmann, De Houwer, Perugini, Baeyens, & Crombez, 2010).
This would explain why we did not find an effect, since our design was
not optimal for establishing an evaluative conditioning effect (i.e.
strengthen link between thin bodies and avoid/negative vs. realistic
bodies and approach/positive). Considering that higher levels of con-
tingency awareness are related to stronger evaluative conditioning ef-
fects (Hofmann et al., 2010) one way to improve the current manip-
ulation would be to make the training instructions task-relevant. In
addition, evaluative conditioning effects in our manipulation might
have been hampered by the use of personalized thin stimuli. Although
our purpose was to make the task personally relevant, this might have
undermined the effect since participants had to push away pictures of
themselves. The use of other thin models as contrast category might
therefore be considered as a better alternative (cf. Kollei et al., 2018).

In addition, the absence of an effect on body image indices might
also be explained by the fact that the training did not significantly
impact approach-avoidance tendencies, whereas successful modifica-
tion of cognitive biases might be a premise for finding effects on out-
come measures. While the RT indices suggested a marginally significant
change in the expected direction, this effect may have been driven by
relatively strong thin-approach tendencies in the experimental condi-
tion before the start of the training. Perhaps changes in approach-
avoidance tendencies were hampered, because of inclusion of the trials
with 50/50 contingency during pre and post assessment of each session.
Furthermore, participants in the current study did not generally display
strong approach tendencies towards their own thin bodies at baseline
which might have decreased the room for improvement. The latter is in
contrast to prior studies on body image which used a task-relevant in-
struction (Dondzilo, Rieger, Jayawardena, & Bell, 2018; Woud et al.,
2011), but similar to another study that also used a task-irrelevant in-
struction (Leins et al., 2018). However, these prior study used pictures
of others, whereas we used personalized stimuli.

Strong points of the present study were the use of an experimental
design including both a placebo control condition as well as a waitlist
control condition. In addition, the use of own body stimuli and ecological
valid modifications of these stimuli can be considered a strong point.
However, there are also some limitations that should be taken into
consideration when interpreting these results. First of all, the high error
rates during the training limit the interpretability of the effects on ap-
proach-avoidance tendencies. In addition, it raises the question how
participants exactly performed the task and whether they were not suf-
ficiently engaged in the training task to be able to profit from it. When
we were searching for similar designs with several training sessions, it
was striking to notice that many studies so far do not report error per-
centages or mean RTs per cell which makes it hard to compare our study
with prior studies (e.g., Brockmeyer, Hahn, Reetz, Schmidt, & Friederich,
2015; Eberl et al., 2013; Kollei et al., 2018; Leeman et al., 2018; Wiers
et al., 2011). Second, the selection of the sample was based on a single
item assessing drive for thinness. Although the descriptives indicate that
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on average the sample scored high on drive for thinness, future studies
should use a validated scale. Third, the group sizes in the present study
were rather small, since it concerned a pilot study. Clearly, this reduced
our power to detect small to medium effects. Finally, we did not include
a trait measure of negative body image. A potentially interesting avenue
for future research could be to investigate the moderating role of trait
body image on both the effectiveness of approach avoidance training and
its subsequent influence on body image.

Taken together, our study did not provide evidence that training
approach-avoidance tendencies is effective in reducing drive for thin-
ness and enhancing body satisfaction when using a personalized
training with individuals’ own body pictures in a task-irrelevant para-
digm. Future work should examine whether this approach-avoidance
manipulation can be optimized, for example by using a task-relevant
paradigm and/or other (non-self) stimuli as a contrast category in the
avoidance/push condition.
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available through https://dataverse.nl/.
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Appendix A

Means and standard deviations per condition for VAS scales

Experimental condition n = 34
M (SD)

Placebo control condition n = 35
M (SD)

VAS BS (0–100) start T1 40.21 (20.83) 44.49 (22.15)
end T1 47.26 (19.79) 48.14 (20.22)
after session 2 44.55 (19.66) 43.71 (21.05)
after session 3 42.09 (21.23) 46.23 (20.19)
after session 4 49.23 (22.11) 48.46 (23.80)
T3 40.32 (28.31) 44.83 (20.09)

VAS DT (0–100) start T1 58.97 (29.13) 59.43 (25.77)
end T1 68.88 (15.51) 64.91 (22.41)
after session 2 62.97 (23.18) 60.37 (27.26)
after session 3 62.75 (21.82) 64.60 (22.01)
after session 4 64.94 (21.61) 64.86 (22.22)
T3 55.23 (26.45) 56.86 (29.76)

Note. VAS BS = Visual Analogue Scale Body Satisfaction; VAS DT = Visual Analogue Scale Drive for Thinness.

Appendix B

Means and standard deviations per condition of median RTs

Experimental condition n = 25
M (SD)

Placebo control condition n = 32
M (SD)

No training control condition n = 31
M (SD)

median_RT_thin_avoid_pre_s1 520 (94) 485 (114) 495 (123)
median_RT_thin_approach_pre_s1 501 (80) 496 (124) 517 (162)
median_RT_realistic_avoid_pre_s1 515 (105) 480 (106) 485 (95)
median_RT_realistic_approach_pre_s1 518 (85) 484 (102) 487 (97)

median_RT_thin_avoid_post_s1 475 (106) 456 (68) –
median_RT_thin_approach_post_s1 479 (90) 458 (62) –
median_RT_realistic_avoid_post_s1 479 (94) 464 (92) –
median_RT_realistic_approach_post_s1 464 (69) 479 (126) –

median_RT_thin_avoid_pre_s2 474 (80) 465 (84) –
median_RT_thin_approach_pre_s2 485 (89) 472 (79) –
median_RT_realistic_avoid_pre_s2 469 (74) 471 (100) –
median_RT_realistic_approach_pre_s2 477 (76) 474 (95) –

median_RT_thin_avoid_post_s2 474 (67) 477 (96) –
median_RT_thin_approach_post_s2 477 (76) 471 (94) –
median_RT_realistic_avoid_post_s2 462 (66) 457 (76) –
median_RT_realistic_approach_post_s2 481 (72) 471 (101) –

median_RT_thin_avoid_pre_s3 478 (94) 447 (92) –
median_RT_thin_approach_pre_s3 490 (92) 506 (268) –
median_RT_realistic_avoid_pre_s3 471 (88) 469 (184) –
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median_RT_realistic_approach_pre_s3 469 (80) 490 (195) –

median_RT_thin_avoid_post_s3 467 (86) 483 (135) –
median_RT_thin_approach_post_s3 483 (89) 489 (167) –
median_RT_realistic_avoid_post_s3 479 (86) 495 (204) –
median_RT_realistic_approach_post_s3 497 (100) 472 (109) –

median_RT_thin_avoid_pre_s4 439 (81) 394 (55) –
median_RT_thin_approach_pre_s4 436 (71) 414 (57) –
median_RT_realistic_avoid_pre_s4 437 (78) 395 (43) –
median_RT_realistic_approach_pre_s4 436 (76) 410 (58) –

median_RT_thin_avoid_post_s4 463 (75) 434 (70) 444 (59)
median_RT_thin_approach_post_s4 471 (78) 438 (85) 445 (63)
median_RT_realistic_avoid_post_s4 473 (83) 434 (68) 443 (58)
median_RT_realistic_approach_post_s4 472 (77) 434 (64) 446 (64)

Appendix C

Means and standard deviations per condition of error percentages

Experimental condition n = 25
M (SD)

Placebo control condition n = 32
M (SD)

No training control condition n = 31
M (SD)

error_thin_avoid_pre_s1 20.64 (11.41) 14.13 (9.20) 18.19 (10.32)
error_thin_approach_pre_s1 18.24 (9.74) 16.88 (11.02) 17.94 (9.51)
error_realistic_avoid_pre_s1 17.76 (9.60) 17.25 (10.18) 20.26 (12.43)
error_realistic_approach_pre_s1 14.72 (9.36) 13.25 (9.22) 19.94 (11.71)

error_thin_avoid_post_s1 18.67 (11.39) 14.58 (12.94) –
error_thin_approach_post_s1 17.60 (10.69) 20.63 (12.03) –
error_realistic_avoid_post_s1 18.13 (12.25) 17.29 (10.28) –
error_realistic_approach_post_s1 20.80 (11.76) 18.33 (11.73) –

error_thin_avoid_pre_s2 10.93 (15.62) 12.29 (16.34) –
error_thin_approach_pre_s2 14.93 (17.35) 12.29 (19.32) –
error_realistic_avoid_pre_s2 17.07 (16.34) 10.42 (18.85) –
error_realistic_approach_pre_s2 13.60 (13.94) 15.21 (23.36) –

error_thin_avoid_post_s2 13.33 (10.18) 12.92 (10.01) –
error_thin_approach_post_s2 20.27 (12.24) 17.71 (13.82) –
error_realistic_avoid_post_s2 12.00 (11.55) 14.38 (11.50) –
error_realistic_approach_post_s2 17.60 (15.26) 17.08 (17.76) –

error_thin_avoid_pre_s3 13.87 (19.04) 13.12 (19.81) –
error_thin_approach_pre_s3 14.67 (15.52) 16.88 (24.71) –
error_realistic_avoid_pre_s3 10.13 (14.92) 12.29 (23.71) –
error_realistic_approach_pre_s3 18.94 (15.48) 16.46 (26.18) –

error_thin_avoid_post_s3 14.13 (11.27) 17.92 (17.05) –
error_thin_approach_post_s3 15.73 (14.77) 19.79 (19.27) –
error_realistic_avoid_post_s3 9.33 (8.61) 17.50 (18.45) –
error_realistic_approach_post_s3 18.93 (13.43) 17.71 (16.73) –

error_thin_avoid_pre_s4 15.20 (10.97) 16.88 (12.09) –
error_thin_approach_pre_s4 22.40 (12.15) 20.00 (13.55) –
error_realistic_avoid_pre_s4 15.73 (11.20) 17.71 (9.82) –
error_realistic_approach_pre_s4 19.47 (12.31) 19.38 (12.37) –

error_thin_avoid_post_s4 19.04 (10.22) 18.38 (9.90) 17.68 (10.05)
error_thin_approach_post_s4 22.24 (11.44) 19.25 (10.77) 22.58 (12.07)
error_realistic_avoid_post_s4 20.48 (11.57) 18.38 (10.65) 18.32 (9.40)
error_realistic_approach_post_s4 21.60 (12.06) 20.75 (11.56) 19.48 (9.45)
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