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Abstract 

Background Many young women are dissatisfied with their bodies. This study investigated the effect on current 
body dissatisfaction levels of a newly developed evaluative conditioning procedure that paired self-similar and self-
dissimilar images of bodies with positive and neutral affective images, respectively. We hypothesized that learn-
ing the contingency that self-similar bodies predict positive affectivity is one process that could aid in explaining 
how these procedures function.

Methods Adult women without disordered eating pathology participated in an online experiment with random 
assignment to an intervention or a control condition. All participants initially rated body images in self-similarity 
and were subsequently asked to categorize positive and neutral images by valence as quickly and accurately as pos-
sible. In the intervention condition, self-similar bodies systematically preceded positive images, and self-dissimilar 
images preceded neutral images, creating a similar body → positive contingency. Pairings in the control condition 
were unsystematic such that no contingency was present. We measured categorization latencies and accura-
cies to infer contingency learning as well as current body dissatisfaction immediately before and after exposure 
to the pairings. All participants further completed measures of trait body image concerns and disordered eating psy-
chopathology at baseline, which we examined as moderators of an expected relation between condition assignment, 
contingency learning, and body dissatisfaction improvements.

Results We analyzed data from N = 173 women fulfilling the inclusion criteria. Moderated mediation analyses 
showed that assignment to the intervention (vs. control) condition predicted increased similar body → positive con-
tingency learning, which in turn predicted improved body dissatisfaction post-intervention, but only among women 
with higher pre-existing trait body image concerns or disordered eating levels.

Conclusions The findings point toward the relevancy of further exploring the utility of pairing procedures. Similar 
body → positive contingency learning predicted improved body dissatisfaction in individuals with normatively high 
body image concerns, which suggests pairing procedures could help inform future research on reducing body 
dissatisfaction.
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Plain English summary 

Many people are dissatisfied with how their bodies look or how much they weigh. Body dissatisfaction can 
increase the risk of developing an eating disorder. This study tested a method for reducing body dissatisfaction 
among women. The method included pairing pictures of bodies judged as similar to one’s own body with positive 
pictures. For one half of the study participants, we arranged the pairings in a way that one could systematically learn 
that similar body pictures and positive pictures go together. Compared to the other half of study participants who 
were shown pairings by chance, we found that study participants indeed learned that similar body pictures and posi-
tive pictures go together. Moreover, this learning made participants who were generally dissatisfied with their bodies 
or who reported disordered eating symptoms more satisfied with their bodies immediately after the procedure. These 
findings suggest that the method could be further developed, investigated, and used in treating or preventing eating 
disorders.

Introduction
Many young women are dissatisfied with their bod-
ies, including body shape, size, muscularity, and weight 
[1, 2]. Body dissatisfaction can originate from internal-
izing unrealistic body ideals [3], comparisons on social 
media [4], and has been associated with childhood mal-
treatment [5]. Substantial levels of body dissatisfaction 
affect between 11 and 72% of women [6, 7], and pose an 
increased risk for disordered eating and weight-control 
behaviors [8, 9], lower rates of health-promoting behav-
iors (e.g., cancer screenings [10], and even increased 
mortality [11–13]. Given these potentially severe conse-
quences, investigating novel techniques to alleviate body 
dissatisfaction is crucial.

Existing standalone interventions for improving body 
dissatisfaction frequently target antecedent and main-
taining factors of negative body images. These can be 
grouped into cognitive-behavioral techniques (e.g., cog-
nitive restructuring, exposure exercises), interventions 
providing media literacy (e.g., discussing beauty ideals), 
enhancing general self-esteem (e.g., social comparison 
exercises), and psychoeducation [14]. Although over-
all effective [14], the effect sizes corrected for publica-
tion bias of body dissatisfaction improvements found in 
a comprehensive meta-analysis were small (i.e., Cohen’s 
d = 0.15, 95% CI [0.02; 0.28]), indicating a need to develop 
and explore further interventions.

A promising candidate for improving body dissatisfac-
tion directly is evaluative conditioning or pairing proce-
dures [15]. Evaluative conditioning has been defined as 
the change in liking (i.e., the subjective appraisal as posi-
tive or negative) of a target conditioned stimulus (CS) 
due to its pairing with a liked or disliked source, i.e., the 
unconditioned stimulus (US; [16]. In a prototypical study, 
target stimuli such as artificial brand names are repeat-
edly presented for a few seconds with either positive or 
negative source stimuli (e.g., pictures, words). Statisti-
cally, the repeated pairings create a contingency between 
two events (the occurrence of a target stimulus predicts 

the occurrence of a positive or negative source stimulus). 
The pairings typically lead to changes in the evaluation 
of the targets, usually assessed immediately afterwards, 
such that targets paired with liked sources are evaluated 
more favorably compared to both unpaired targets and 
targets paired with disliked sources [17].

Given that pairing procedures have been frequently 
used to change liking across different domains [18, 
19], Martijn et  al. [20] adapted a pairing procedure to 
improve current (state-like) body dissatisfaction in young 
women. In a first session, participants’ full body photos 
were taken in standardized clothing and body dissatis-
faction was assessed. After eight days, the photos were 
repeatedly paired in one condition as target stimuli (CS) 
with smiling faces as evaluative sources (US; other body 
images were paired with neutral and frowning faces 
as control target and source stimuli, respectively). The 
control condition consisted of unsystematic pairings in 
which neither the own nor other body images predicted 
the presentation of smiling faces. Compared to that, the 
own body → positive contingency in the intervention 
condition improved current body dissatisfaction levels, 
assessed directly after the conditioning procedure, in 
the small-to-medium range. However, medium-to-large 
increases were observed for women with high levels of 
pre-existing (trait-like) body image concerns. Martijn 
et  al. [20] suggested that social recognition and accept-
ance could be more important for women with high, 
trait-like body image concerns than those with low body 
image concerns. Pairing one’s body with positive stimuli 
could effectively simulate social recognition, explaining 
the procedure’s pronounced effect among women with 
higher body image concerns.

Aspen et  al. [21] and Kollei et  al. [22] provide fur-
ther evidence that pairing own body images with posi-
tive stimuli improves body dissatisfaction. Both studies 
employed pairing sessions repeatedly (over the course 
of four or two weeks, respectively), and demonstrated 
effects with prolonged follow-ups (four and twelve, or 
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four weeks, respectively). However, several more recent 
findings challenge these effects. For example, pair-
ing own body photos with smiling faces in conceptual 
(six pairing sessions over three weeks) and direct rep-
lication studies of the Martijn et al. procedure did not 
improve current body dissatisfaction among women 
with [23] and without eating disorders [24], irrespective 
of a delayed or immediate body dissatisfaction assess-
ment. Similar studies among female university students 
in which own face and body pictures were paired with 
images of other women’s smiling faces in repeated ses-
sions over one week [25] or emojis in a single session 
[26] could also not find that current body dissatisfac-
tion improved in neither a delayed nor an immediate 
assessment, irrespective of the pre-existing levels of 
body image concerns.

While the overall heterogeneous findings could ques-
tion the utility of pairing procedures for improving body 
dissatisfaction, it is important to note that previous stud-
ies rarely examined the mediating processes (for an over-
view of processes, see [17]. For example, previous studies 
rarely examined the role of encoding the manipulated 
body → positive contingency (i.e., contingency learning), 
which could be one relevant mechanism to improving 
body dissatisfaction [27] (notably, both Martijn et al. [20], 
and Glashouwer et al. [24], had participants estimate the 
manipulated contingency, but did not conduct mediation 
analyses). Indeed, selectively attending to both target and 
source stimuli is a pre-requisite for contingency learn-
ing [28], and several previous experimental studies show 
that the success of encoding the target-source contin-
gency can predict the effectiveness of pairing procedures 
(e.g., [29–31]. We would therefore expect that evalua-
tive pairing effects for improving body satisfaction could 
depend on learning (or failing to learn) the intended tar-
get → source contingency.

For example, participants in Kosinski et  al. [25], who 
used an “app” to pair face and body pictures with images 
of other women’s smiling faces, may have failed to learn a 
body → positive contingency, given they were tasked with 
selectively attending to the identity (rather than posi-
tive valence) of a paired smiling face that was presented 
among other smiling faces [32]. Similarly, Glashouwer 
et al. [24] and Masselman et al. [26] had participants wear 
colored clothing that distinguished their body photos 
from control target stimuli. While aiding in standardizing 
the procedures and recognizing one’s body, this color-
coding may have had the unintended side-effect of dis-
tracting attention away from relevant body features such 
as size or shape. Participants thus may have encoded a 
color → positive contingency instead. Although specula-
tive and a posteriori, this line of reasoning illustrates that 
ensuring and assessing the encoding of a body → positive 

contingency could be crucial for a pairing procedure’s 
success in improving body dissatisfaction.

The present experiment investigated the effect of a 
newly designed pairing procedure to improve body dis-
satisfaction in women. Because previous studies show 
considerable variations in terms of “dosing” (the num-
ber of pairings and sessions) and follow-up delay (from 
immediate to twelve weeks after), we focused on a likely 
common denominator, i.e., the ability of a single pair-
ing session to improve body dissatisfaction immediately. 
We thus operationalized body dissatisfaction in terms of 
a changeable state. Based on the idea that pairing effects 
could be driven by successfully encoding a body → posi-
tive contingency, our paradigm adopted an active evalu-
ative pairing procedure with simultaneous contingency 
learning assessment [30]. The procedure included four 
types of target-source (i.e., CS-US) pairs: body images 
judged as similar or dissimilar were paired with positive 
and neutral pictures. However, depending on the contin-
gency condition, the number of pairings differed. In the 
intervention condition, similar-positive and dissimilar-
neutral pairs were in the majority, such that self-similar 
targets predicted the occurrence of positive images (i.e., 
a similar body → positive contingency was present). In 
the control condition, all types of pairs occurred equally 
often such that there was no similar body → positive con-
tingency. Because we asked participants to categorize 
each positive or neutral source upon its occurrence, the 
successful encoding of the similar body → positive con-
tingency could be inferred from systematic differences 
in response times and accuracy between predicted and 
unpredicted positive stimulus occurrences. Although dif-
ferent from previous implementations, this procedure 
had the advantage of using standardized stimuli through-
out, including the body images, to avoid any unwanted 
visual distinctions or distractions that could interfere 
with encoding the intended similar body → positive 
contingency.

We hypothesized that a) the similar body → posi-
tive contingency would predict shorter response times 
and higher accuracy regarding positive image catego-
rization in the intervention compared to the control 
condition and that b) these differences, as an index of 
similar body → positive contingency learning, would pre-
dict improvements in current body dissatisfaction due 
to the pairing procedure (i.e., we hypothesized that the 
effect of condition assignment on body dissatisfaction 
improvement is mediated by differences in contingency 
learning induced by the differences between the condi-
tions). Moreover, because previous research showed 
that pre-existing, trait-like body image concerns could 
increase the impact of pairing procedures on state-like 
body dissatisfaction improvements [20–22], we further 
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explored whether c) the effect of similar body → posi-
tive contingency learning on current body dissatisfaction 
improvements would increase with increasing levels of 
pre-existing body image concerns.

Materials and methods
Participants and design
We recruited 182 adult women (Mage = 31.4, age range: 
18–64  years) for an online study from university and 
social network forums and among colleagues, friends, 
and acquaintances, to be randomly assigned to the con-
ditions of a 2 (group: intervention vs. control) between-
participants design. To homogenize and align the sample 
with previous studies [20, 24], we excluded women who 
disclosed a history of an eating disorder or who were 
currently receiving treatment for disordered eating. We 
initially envisioned including only healthy women with 
at least mild body image concerns, but dropped this cri-
terion due to validity concerns (i.e., we intended to use 
a response toward a single question, which had not been 
validated) and because limiting the variability in the sam-
ple reduces the power for detecting moderations.

We targeted a minimum sample size of N = 128 to 
achieve a power of 1−β = 0.80 to detect a medium-sized 
difference (f = 0.25) between intervention vs. control 
condition for body dissatisfaction changes at α = 0.05. 
All data were collected from April 2022 to January 2023. 
Data and materials can be obtained from the correspond-
ing author upon request. We report all measures, manip-
ulations, exclusions and deviations from pre-registration 
(see Declarations).

Measures and procedure
We implemented the study in jsPsych [33]. Upon access-
ing the study’s website, participants were randomly 
assigned to the intervention or control condition and 
read the study information and consent forms. Study 
participation required a physical keyboard. After provid-
ing informed consent, participants self-reported their 
age, weight, height, regular medications via open-ended 
questions and gender, language ability, years of educa-
tion, dominant hand, pregnancy status, history of eating 
disorders, current eating disorder treatment, and previ-
ous study participation via multiple-choice questions. 
We then assessed, in random order, disordered eating 
symptoms via the German short version of the Eating 
Disorder Examination-Questionnaire (EDE-Q8, [34] as a 
control measure [20–23, 25, 26] and, more importantly, 
pre-existing trait-like body image concerns as a potential 
moderator of pairing procedure effects using the Ger-
man Body Shape Questionnaire (Fragebogen zum Fig-
urbewusstsein, BSQ; [35]. The BSQ´s 34 items assessed 

thoughts and concerns about one’s body shape during the 
past 28 days on a scale from 1 (never) to 6 (always), with 
the sum score serving as a validated measure of (trait-
like) body image concerns.

Target body selection
After completing the initial assessments, participants 
commenced to the main procedure. First, participants 
rated 44 standardized, black-and-white photographs of 
eleven women’s bodies (without heads and in neutral 
underwear), taken from four perspectives (standing-
front, standing-back, standing-side, and sitting-side; for 
examples, see [36]. The models’ Body-Mass-Index (BMI) 
ranged from 13.8 to 61.3  kg/m2, and participants rated 
How similar does this body looks to your body? on a visual 
analog scale (VAS) ranging from -100 (not similar at all) 
to 100 (highly similar). We used each participant’s rat-
ings to select the bodies with the highest and the median 
average similarity to serve as similar and dissimilar target 
stimuli, respectively. We chose the median rather than 
the least similar body for comparison, as we expected 
severely underweight or overweight bodies always to 
receive the lowest similarity ratings. Selecting the least 
similar body may thus have unintentionally confounded 
similarity with a specific weight dimension.

Baseline state body dissatisfaction
Next, participants completed the German Body Image 
State Scales (BISS, [37, 38], which was also used in recent 
studies [23, 24, 26] and thus served as this study’s change-
sensitive measure of state-like body dissatisfaction. The 
mean across its six items measured the current (“right 
now, in this very moment”) evaluation and affect about 
the physical appearance and attractiveness using differ-
ent 9-point scales (from − 4, very dissatisfied/very unat-
tractive/very much worse than usual to 4, very satisfied/
very attractive/very much better than usual). We coded 
the scale such that higher scores indicate a more positive 
body evaluation.

Pairing task and contingency learning assessment
After completing the BISS, we explained that the next 
task would show photos of bodies as well as positive 
and neutral images. Each task trial (see Fig.  1) started 
with the display of a fixation cross presented for 500, 
1000, 1500, or 2000 ms (selected at random). Next, one 
of four similar or dissimilar body images was displayed 
for 1000 ms (i.e., the two selected bodies across the four 
perspectives), followed by the presentation of a posi-
tive or neutral target image (e.g., of cute animals, happy 
people, landscapes vs. daily objects). We selected a total 
of 48 positive and 48 neutral target images from vari-
ous validated databases [39–41]. Upon presentation of 
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the positive or neutral image, participants were asked 
to categorize it as either positive or neutral using their 
keyboard’s m and c keys, respectively. This ensured 
focusing attention on the valence of the source stimuli, 
which has been known to strengthen pairing procedure 
effects [32]. The categorization further allowed us to 
measure contingency learning behaviorally [30]. If cat-
egorized incorrectly, or if no response was given within 
3000  ms, an error message was displayed for 500  ms 
before advancing to the next trial (a blank slide was 
displayed for correct responses). In total, the task com-
prised 96 trials, presented in random order, such that 
each positive or neutral image was displayed only once. 
The task took approx. 8 min to complete.

Critically, in the intervention condition, pictures of the 
self-similar body were followed mainly by positive images 
(40 vs. 8). In contrast, pictures of the self-dissimilar body 
were followed less often by positive than neutral images 
(8 vs. 40). Thus, the similar body → positive contingency 
was φ = 0.67 in the intervention condition. In the control 
condition, there was no contingency between self-simi-
larity and the valence of the source pictures (24 trials per 
each combination; similar body → positive contingency 
φ = 0). However, the overall number of similar and dis-
similar body images did not differ between conditions, 

such that the total number of stimulus exposures and 
response base rates remained identical.

State body dissatisfaction post‑intervention 
and conclusion
After completing the pairing procedure, participants next 
completed the BISS for a second time to detect induced 
changes in body dissatisfaction. Finally, we asked par-
ticipants to rate How attractive do you find each body? 
on a VAS ranging from − 100 (not at all attractive) to 
100 (very attractive) for each picture presented for target 
body selection. We collected these ratings to explore any 
potential effects of the procedure on a perceived shift in 
body attractiveness [36]. After these ratings, participants 
were thanked and dismissed.

Data aggregation and analysis
We extracted relative frequencies and median latencies of 
correct responses (i.e., response accuracy and response 
time in ms) for each participant from the data collected 
during contingency learning. These were submitted to 
two separate 2 (group: intervention vs. control) × 2 (target 
body: similar vs. dissimilar) × 2 (source valence: positive 
vs. neutral) analyses of variance (ANOVAs), with target 

Fig. 1 Trial sequence illustration of the pairing procedure. Each trial started with the display of a fixation, followed by a similar or dissimilar 
body image, then followed by the presentation of a positive or neutral target image. Participants were asked to categorize the target images 
upon presentation using their keyboard c and m keys. Trials were presented in random order
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body and source valence as repeated-measures factors, to 
assess the predicted effect of contingency learning.

The questionnaires showed high levels of internal con-
sistency (Cronbach’s α = 0.96, 0.91, and 0.91/0.92 for 
the BSQ, EDE-Q8, and BISS baseline/post-intervention, 
respectively) and were thus aggregated according to 
their convention. We compared baseline scores (as well 
as participant characteristics) between conditions, and 
before and after the intervention with independent sam-
ples t-tests. Following recommendations [42], the effect 
on BISS scores post-intervention was examined in a 2 
(group: intervention vs. control) analysis of covariance 
(ANCOVA), with baseline scores as covariate, as well as 
in a mediation analysis with contingency learning as a 
mediator and trait-like body image concerns as a moder-
ator of the effect of contingency learning on current body 
dissatisfaction improvement (again, baseline BISS scores 
were included as covariate). We initially intended to 
include BSQ scores as a covariate in the ANCOVA, but 
omitted reporting this analysis as it yielded comparable 
effects,  further moderations were described as explora-
tory analyses in the study registration.

The significance level for all analyses was set at p ≤ 0.05. 
Post hoc pairwise comparisons report Bonferroni-
adjusted p-values for multiple comparisons. Effect sizes 
are reported as ηp

2. Variable values are reported as means 
and standard deviations (SDs). The data were aggregated 
and analyzed with IBM SPSS 28 [43]. We used PROCESS 
v4.2 model 14 [44] with boot-strapped (10,000 samples) 
bias-corrected 95% confidence interval (CI) for moder-
ated mediation analysis. The effects of the moderator 
were evaluated at its mean (M) and at M ± 1 SD.

Results
Participant characteristics
We analyzed the data from 173 women (Mage = 30.9, age 
range: 18–64 years) assigned to the intervention (n = 84) 
and control condition (n = 89), respectively, after exclud-
ing participants that did not fulfill the inclusion criteria. 
The included sample sociodemographic and baseline 
characteristics are summarized in Table 1. The conditions 
did not differ in age, BMI, BSQ scores, EDE-Q8 scores, or 
baseline BISS scores, all ps > 0.35.

Contingency learning
Mean response accuracies are depicted in Fig.  2. The 
mixed-measures ANOVA revealed a group × target 
body interaction, F(1, 171) = 5.79, p = 0.02, ηp

2 = 0.03, 
and a target body × source valence interaction, F(1, 
171) = 14.82, p < 0.001, ηp

2 = 0.08, which were qualified 
by the group × target body × source valence interaction, 
F(1, 171) = 7.23, p = 0.008, ηp

2 = 0.04; all other Fs < 3.1, 
all ps > 0.08. As predicted, pairwise comparisons showed 

an increased frequency of correct responses for positive 
images in the intervention condition following similar 
bodies vs. dissimilar bodies, p < 0.001. Likewise, we found 
a decreased frequency of correct responses for neutral 
images following similar vs. dissimilar bodies, p = 0.014. 
In other words, response accuracies in the intervention 
condition reflected the manipulated similar body → posi-
tive contingency, with predicted source stimulus occur-
rences categorized more accurately than non-predicted 
occurrences. In comparison, response accuracy for 
positive and neutral images did not differ in the control 
condition as a function of the target body, ps > 0.33, con-
sistent with the absence of a similar body → positive con-
tingency in that condition.

A second mixed-measures ANOVA of response laten-
cies revealed that positive images were correctly catego-
rized faster than neutral images (M = 847  ms, SD = 216 
vs. M = 884  ms, SD = 210), F(1, 170) = 22.57, p < 0.001, 
ηp

2 = 0.12. Other effects were not significant, all other 
Fs < 2.5, ps > 0.11.

Changes in state body dissatisfaction
BISS scores increased from baseline to after the inter-
vention (Mt1 = 0.89, SD = 1.54 vs.  Mt2 = 0.99, SD = 1.51), 
t(172) = 2.16, p = 0.03, d = 0.17, but the ANCOVA did 
not find an advantage of the intervention over the 

Table 1 Participant sociodemographic and baseline descriptive 
statistics (mean and SD or n and percentage)

BMI body mass index in kg/m2; BSQ body shape questionnaire (Fragebogen zum 
Figurbewusstsein); EDE-Q8 eating disorder examination-questionnaire short 
version; BISS body image state scale

Parameter Total Intervention Control

Age 31.0 (12.5) 30.1 (12.1) 31.9 (12.9)

BMI 23.7 (4.7) 23.5 (4.2) 24.0 (5.1)

Gender

 Female 173 84 89

Pregnancy 0 0 0

German language

 First language 168 (97.1%) 82 (97.6%) 86 (96.6%)

 Fluent 5 (2.9%) 2 (2.4%) 3 (3.4%)

Education

 12 years or more 152 (87.9%) 72 (85.7%) 80 (89.9%)

 Less than 12 years 21 (12.1%) 12 (14.3%) 9 (10.1%)

Dominant hand

 Right 156 (90.2%) 75 (89.3%) 81 (91.0%)

 Left 16 (9.2%) 8 (9.5%) 8 (9.0%)

 Both 1 (0.6%) 1 (1.2%) 0 (0.0%)

BSQ score 77.1 (29.6) 78.1 (29.5) 76.1 (29.9)

EDE-Q8 1.8 (1.4) 1.8 (1.4) 1.8(1.4)

BISS (baseline) 0.9 (1.5) 0.9 (1.5) 0.9 (1.6)

BISS (post-intervention) 1.0 (1.5) 1.0 (1.4) 1.00 (1.6)
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control condition post-intervention (M = 1.01, SD = 0.61 
vs. M = 0.98, SD = 0.61, respectively), F(1, 170) = 0.10, 
p = 0.76. However, we hypothesized that pairing effects 
on state body dissatisfaction should be driven by success-
fully encoding a similar body → positive contingency (and 
we also intended to explore that pre-existing body image 
concerns further moderate this effect). We therefore 
investigated the hypothesized mediation pattern next. 
For this analysis, we calculated the individual differences 
between correct categorizations of positive images fol-
lowing similar vs. dissimilar target bodies as the index of 
similar body → positive contingency learning.

The moderated mediation model with group as pre-
dictor X (coded 1 0, for intervention and control condi-
tions, respectively), similar body → positive contingency 
learning as mediator M, BISS scores post-intervention 
as criterion Y (with BISS baseline as covariate), and BSQ 
scores as moderator W of the effect of contingency learn-
ing, is displayed in Fig.  3. Consistent with the previous 
analysis, group predicted similar body → positive con-
tingency learning, bX→M = 0.07, p < 0.001. Contingency 
learning, in turn, interacted with BSQ scores to predict 
BISS change, bM*W→Y = 0.03, p = 0.04, R2

Change = 0.004. 
Simple slopes showed that, at lower and mean BSQ lev-
els, the effects of contingency learning on BISS change 

Fig. 2 Relative frequencies of correct responses during similar body → positive contingency learning. Similar bodies predicted the occurrence 
of positive images in the intervention condition; there was no contingency between type of body and affective image in the control condition

Fig. 3 The moderated mediation model with group as predictor X (coded 1 0, for intervention and control conditions, respectively), similar 
body → positive contingency learning as mediator M, BISS post-intervention scores as criterion Y (with baseline scores as covariate), and BSQ body 
image scores as moderator W of the effect of contingency learning on BISS changes. The boot-strapped model confirmed that a positive effect 
of the intervention on contingency learning improved body dissatisfaction, but only among individuals with higher body image concerns
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were not significant, bM→Y = − 0.34, p = 0.49 and 
bM→Y = 0.42, p = 0.22, respectively. However, at higher 
BSQ levels, an increase in contingency learning predicted 
improvements in BISS scores, bM→Y = 1.17, p = 0.03 (for 
Johnson-Neyman significance regions, see Fig.  4). The 
boot-strapped model confirmed the hypothesized pat-
tern: The index of moderated mediation (IMM) was 
significant, IMM = 0.002, 95% CI [0.001; 0.004], with 
an indirect effect (IE) observed for the high BSQ level, 
IE = 0.09, 95% CI [0.01; 0.20], but not at mean and lower 
BSQ levels, IEs = 0.03, 95% CI [− 0.01; 0.08] and − 0.03, 
95% CI [− 0.08; 0.02], respectively. There was no direct 
effect (DE) of group on BISS changes when control-
ling for the influence of the mediator and moderator, 
DE = − 0.01, 95% [− 0.20; 0.18].

Further exploratory analyses
Eating disorder psychopathology, as assessed by the 
EDE-Q8, correlated significantly with BSQ sum scores, 
r(171) = 0.80, p < 0.001, and BISS post-intervention, 
r(171) = -0.68, p < 0.001. Because several previous studies 
used EDE-Q scores for moderator analyses [20–22], we 
similarly explored moderated mediation patterns based 

Fig. 4 Johnson–Neyman Significance Regions for the Conditional Effects of Contingency Learning on State Body Dissatisfaction at Different Values 
of the Body Shape Questionnaire (BSQ). The effect is significant at BSQ values above the dotted, vertical line. LL = lower level, UL = upper level, 
CI = confidence interval

Table 2 Coefficient estimates with boot-strapped (10,000 
samples) bias-corrected 95% confidence interval (CI) for the 
moderated mediation model based on disordered eating 
psychopathology

X = predictor variable group (coded 1 0, for intervention and control conditions); 
M = mediator variable similar body → positive contingency learning; Y = criterion 
Body Image State Scale scores post-intervention (with baseline as covariate); 
W = moderator variable Eating Disorder Examination-Questionnaire short 
version mean score; DE = direct effect; IMM = Index of Moderated Mediation; 
IE = indirect effect at different levels of the moderator; M = mean; SD = standard 
deviation. Model estimates are based on PROCESS v4.2 model 14 [44] with boot-
strapped (10,000 samples) bias-corrected 95% confidence interval (CI)

Path b SE 95% CI

X → M 0.07 0.02 [0.03; 0.12]

M × W → Y 0.58 0.25 [0.08; 1.08]

 − SD − 0.24 0.43 [− 1.08; 0.59]

 M 0.59 0.35 [− 0.11; 1.28]

  + SD 1.41 0.5 [0.28; 2.54]

Direct and indirect effects

DE 0.00 0.09 [− 0.19; 0.19]

IMM 0.04 0.03 [0.01; 0.11]

  IE at − SD − 0.02 0.02 [− 0.07; 0.02]

 IE at M 0.04 0.03 [0.00; 0.12]

  IE at + SD 0.11 0.06 [0.01; 0.26]
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on the EDE-Q8. When using the mean EDE-Q8 instead 
of the BSQ scores as moderator, an inferentially identical 
moderated mediation pattern emerged (see Table  2 and 
Fig.  5), suggesting an increased utility of pairing proce-
dures with increasing levels of disordered eating symp-
toms. Other variables, such as participant age or BMI, 
showed no direct or indirect associations with the pairing 
procedure’s effects on changes in BISS. BSQ and EDE-Q8 
scores showed no direct association with contingency 
learning across and within conditions, all ps > 0.10.

Finally, we investigated the potential effects on partici-
pants’ attractiveness ratings. A 2 (group) × 2 (target body) 
mixed-measures ANOVA showed that bodies selected 
as similar were rated as more attractive than bodies at 
median similarity (M = 129, SD = 44.20 vs. M = 80.68, 
SD = 55.34), F(1, 171) = 66.08, p < 0.001, ηp

2 = 0.28. Attrac-
tiveness ratings were not directly affected by the group 
condition, all Fs < 1, all ps > 0.42. However, additional 
exploratory moderated-mediation analyses showed that 
the difference in attractiveness between self-similar and 
self-dissimilar bodies increased as a function of group 
with increasing contingency learning, for individuals 
with high BSQ or EDE-Q8 scores (see Additional file 1). 
In other words, we observed a moderated-mediation pat-
tern for the direct evaluation of body images parallel to 
changes in state body dissatisfaction. This suggests that 

a more positive evaluation of self-similar bodies could 
indeed be responsible for the observed improvements in 
body dissatisfaction.

Discussion
The present study investigated the effect of a newly 
designed pairing procedure to improve current body 
dissatisfaction in women. Based on the idea that pairing 
effects could be partially driven by successfully encod-
ing an own body → positive contingency, we predicted 
that learning a similar body → positive contingency 
would reduce current body dissatisfaction. Although 
we did not find that the similar body → positive contin-
gency of pairings directly reduced body dissatisfaction 
levels, we found that participants reliably encoded the 
similar body → positive contingency in the intervention 
condition, and that body image improved for all par-
ticipants (likely reflecting a mere body exposure effect; 
[45, 46]. Moreover, and as predicted, mediation analyses 
showed that learning the similar body → positive con-
tingency, in turn, predicted current body dissatisfaction 
improvements for women, but only for those with high 
trait-like body image concerns or high disordered eating 
psychopathology.

The evidence for mediation reiterates the importance 
of assessing the mechanisms underlying the effects of 

Fig. 5 Johnson–Neyman Significance Regions for the Conditional Effects of Contingency Learning on State Body Dissatisfaction at Different Values 
of the Eating Disorder Examination-Questionnaire short version (EDE-Q8). The effect is significant at EDE-Q8 values above the dotted, vertical line. 
LL = lower level, UL = upper level, CI = confidence interval
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pairing procedures. We proposed that learning (or fail-
ing to learn) the intended target → source contingency 
drives evaluative pairing effects, and speculated that sim-
ilar previous studies (also different in several ways) may 
have failed to observe the effect of pairing participants’ 
body images with other positive stimuli due to partici-
pants failing to learn the manipulated contingency [15]. 
Of course, we cannot verify these speculations a posteri-
ori, and there are multiple mechanisms by which pairing 
procedures may exert a positive effect [19]. Still, the pre-
sent findings support focusing efforts on improving or at 
least measuring relevant contingency learning in future 
applications.

Moreover, our findings are consistent with previous 
observations that the positive effects of pairing proce-
dures on body dissatisfaction states are pronounced for 
individuals with pre-existing body image concern traits 
[20]. The moderated mediation patterns found here 
showed that only women with BSQ body image scores 
larger than 92, or EDE-Q8 scores larger 2.1, benefitted 
from successfully encoding the similar body → positive 
contingency (coincidentally, BSQ scores above 90 denote 
significant body image concerns according to norma-
tive data [47]. At the same time, many participants with 
low trait concerns (e.g., BSQ < 90) were still less than 
fully satisfied with their bodies prior to the intervention 
(M = 1.4 out of − 4 to + 4 at BISS baseline), implying that 
the moderation is not merely an artefact of regression to 
the mean. Thus, successful body → positive contingency 
learning may itself not be sufficient to incur improve-
ments in state-like body dissatisfaction, and its potential 
for positive effects likely depends on further boundary 
conditions. It has been speculated that increased sensi-
tivity to social feedback heightens body image concerns 
and, in turn, explains the increased efficacy of pairing 
procedures—as a way of mimicking social feedback—in 
improving body dissatisfaction [20]. Likewise, pre-exist-
ing body image concerns themselves could heighten 
attention towards comments, opinions, and reactions of 
others, that is, direct attention towards external infor-
mation, and thus directly explain the increased effects of 
pairing procedures. The specific mechanism explaining 
the observed moderation thus still needs to be explored.

Limitations and avenues for future research
Despite the data supporting an overall beneficial effect 
of pairing procedures, it is important to note several 
limitations. First, while we can assume that contingency-
consistent differences in categorization performance 
reflect contingency learning, the absence of these effects 
does not necessitate the absence of learning. Besides the 

requirement of immediately responding to the stimuli, 
we did not include further attention checks and thus can-
not rule out that aspects other than lower contingency 
learning contributed to the observed effects. Second, we 
recruited participants largely among German university 
students, who are likely White, female, more affluent, 
and more educated compared to the general population 
[48]. Although students are not exempt from experienc-
ing body dissatisfaction, it is important to note that soci-
odemographic features such as gender and ethnicity can 
affect body image concerns and related health issues [49, 
50]. As we did not explicitly assess participants’ ethnici-
ties, we cannot conclude that the here observed effects 
will generalize towards more diverse samples without 
gathering further data. Relatedly, we must note that pre-
senting bodies as “headless”, which was an unintended 
side-effect of using already existing stimulus materials, 
could have contributed to an “objectified” view of one’s 
own body, potentially further limiting the generalizabil-
ity of our findings. Moreover, our study has thus far been 
limited to investigating short-term effects on body dis-
satisfaction improvements. Although pairing effects are 
relatively resistant toward extinction [51], thus far only a 
few studies demonstrated more long-term effects of pair-
ing procedures for improving body image (up to 12 weeks 
after intervention [21, 22]. Finally, we only investigated 
the effect of a single session,the effect of repeated train-
ing sessions (i.e., the dosing level) needs to be further 
explored.

Conclusions
Nonetheless, our findings point toward the relevancy 
of further exploring the utility of pairing procedures. 
Similar body → positive contingency learning improved 
current body dissatisfaction in individuals with norma-
tively high body image concerns [47], which suggests 
these procedures could specifically benefit their intended 
audience. Moreover, the improvements were observed 
in addition to an overall effect of mere body exposure, 
which could suggest pairing procedures may ultimately 
augment other existing intervention strategies. Thus, fur-
ther exploration of this line of research is warranted.
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