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Abstract
Background Theoretical models emphasize the importance of implicit self-related weight attitudes for the maintenance of 
body dissatisfaction. Even though body dissatisfaction is increased in obesity, only general implicit weight-related attitudes 
have been investigated so far. Therefore, the present study assessed self-related and general implicit weight attitudes and 
their relation to food.
Methods Women with overweight and obesity (OW; n = 71) and women with normal weight (NW; n = 44) completed three 
implicit tasks to (1) assess attitudes towards persons with normal weight and overweight in general, (2) attitudes towards 
one’s own body, and (3) the association between one’s own body and food.
Results While both groups showed an implicit preference towards persons with normal weight relative to persons with 
overweight, only women with OW showed a significantly stronger negative implicit attitude towards their own body and a 
stronger association between food and one’s own body. Additionally, self-related and not general implicit weight attitudes 
correlated significantly with body dissatisfaction and eating pathology.
Conclusions The results highlight the importance of self-related implicit attitudes and their relation to body dissatisfaction 
and eating pathology in women with overweight and obesity. Targeting these self-related implicit weight attitudes might 
help to improve obesity treatments.
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Introduction

Current studies underline the severity of body dissatisfaction 
among individuals with overweight and obesity as elevated 
levels compared to normal weight controls have consistently 
been found (e.g. Weinberger et al., 2016). Besides body 
dissatisfaction's negative effects on emotional well-being 
(Schwartz & Brownell, 2004), experimental and longitudi-
nal studies yield robust evidence that it is a risk factor for 
disordered eating, thereby contributing to the etiology and 
maintenance of overweight and obesity (Jansen et al., 2008a, 
2008b; Neumark-Sztainer et al., 2006). Given this evidence 
and the limited long-term effectiveness of weight-loss 

programs (Dombrowski et al., 2014), body image interven-
tions have been integrated in evidence-based weight loss 
treatments and some initial promising results have been 
reported (Jansen et al., 2008a, 2008b; Olson et al., 2018). 
This notwithstanding, a more fundamental understanding 
of body dissatisfaction and its relation to eating pathology 
in overweight and obesity could provide novel treatment 
options by a better alignment of current gold standard treat-
ments to the identified maintaining mechanisms.

Cognitive-behavioral theories (Vitousek & Hollon, 1990; 
Williamson et al., 2004) postulate that body dissatisfaction 
results from and is maintained by the activation of dysfunc-
tional body-related schemata, which foster biased informa-
tion processing involving memory, attention, and inter-
pretation. Accordingly, understanding and changing these 
dysfunctional cognitive biases is crucial for improving body 
dissatisfaction.

In the context of overweight and obesity, the most fre-
quently addressed cognitive bias has been the tendency 
to attribute negative characteristics to individuals with 
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overweight and obesity [weight bias] which is also present 
in the devaluated subgroup itself (Watts & Cranney, 2009). 
However, theoretical models also emphasize the importance 
of weight-related self-schemata over general weight-related 
schemata, as the latter are shared by most people (Vitousek 
& Hollon, 1990). Hence, even though individuals with over-
weight and obesity might share the societal view on obesity, 
these attitudes may not necessarily be self-relevant and inter-
nalized by them. This assumption is supported by studies 
confirming the existence of discrepancies in persons with 
overweight and obesity between their attitudes towards obe-
sity in general and attitudes towards themselves on negative 
and positive traits (see, e.g. Carels & Oehlhof, 2013). In line 
with this, numerous studies confirm the negative effects of 
weight bias internalization in persons with overweight and 
obesity as it is associated with psychological distress, severe 
eating pathology, and poorer weight loss outcome (Carels 
et al., 2010; Mensinger et al., 2016). Notably, though, most 
studies assessing weight bias internalization and its associa-
tions with other variables (like e.g. eating behavior) exclu-
sively applied explicit self-report measures (Pearl & Puhl, 
2018). However, implicit measures possess incremental 
explanatory and predictive validity over and above explicit 
measures as they tap more spontaneous impulses that are 
less governed by reflective cognition (Friese et al., 2008; 
Greenwald et al., 2003; Rudolph et al., 2010). In line with 
this, meta-analytic evidence suggests a moderate correlation 
between explicit and implicit measures in general, which 
is influenced by moderator variables like, e.g., conceptual, 
and procedural correspondence (Hofmann et al., 2005). 
Concerning weight-related biases, heterogeneous results 
have been found ranging from weak negative to moderate 
positive correlations (for an overview see Watts & Cran-
ney, 2009). Hence, implicit measurement may complement 
explicit measurements and help minimize the influence of 
social desirability and demand characteristics (Greenwald 
& Lai, 2020).

To our knowledge, no study to date has assessed implicit 
negative attitudes to oneself being overweight in individu-
als with overweight and obesity. Moreover, only two studies 
with normal weight participants (Parling et al., 2012; Ritzert 
et al., 2016) assessed implicit associations between the self 
being thin or fat using self-statements (e.g. “me being thin” 
or “me being fat”) and evaluative categories (“good/bad”, 
“disgusting/attractive”, “fearful/attractive”, respectively). 
Both studies found a positive bias towards oneself being 
thin, while no devaluation of oneself being fat was evident. 
However, given the high prevalence of weight-based dis-
crimination as well as the elevated levels of body dissat-
isfaction in individuals with overweight and obesity (Puhl 
& Heuer, 2009; Weinberger et al., 2016), individuals with 
overweight and obesity might differ from normal weight par-
ticipants’ implicit self-weight attitudes. So far, two studies 

investigating women with the diagnosis of a binge eating 
disorder (BED) compared to individuals with overweight 
and obesity without an eating disorder confirmed the impor-
tance of assessing self-relevant implicit attitudes over gen-
eral weight biases [implicit self-esteem (Brauhardt et al., 
2014); implicit self-discrimination (Rudolph & Hilbert, 
2014)] as these biases were predictive of eating pathology 
over and above weight status and/or experiences of weight 
stigma and general implicit weight bias.

Thus, the aim of the present study was to assess implicit 
attitudes towards one's own body, beyond the assessment of 
a general implicit weight bias, in women with overweight 
and obesity (OW) compared to women with normal weight 
(NW). Furthermore, given the relationship between self-stig-
matizing attitudes and eating pathology using explicit meas-
ures (Brauhardt et al., 2014; Pearl & Puhl, 2018; Rudolph & 
Hilbert, 2014), we were interested in the implicit association 
of one’s own body and high-calorie food in overweight and 
obesity. We hypothesized a comparable strength of gen-
eral weight bias across groups irrespective of participants’ 
own weight1 (measured by the Weight IAT). By contrast, 
females with OW were hypothesized to show a greater nega-
tive implicit attitude towards their own body (as indexed by 
the Body-SC-IAT), as well as stronger implicit associations 
between their own body and high-calorie food (Body-Food-
SPF). Furthermore, we hypothesized that implicit devalu-
ation of one’s own body (Body-SC-IAT) is related with 
explicitly assessed body dissatisfaction and eating pathol-
ogy, while this was not expected for the general weight bias 
(Weight IAT).

Materials and Methods

Participants

The study was approved by the ethical committee of the 
local university (614/2015BO2). The data are part of a base-
line assessment of an ongoing RCT started in 2016 on the 
efficacy of body image interventions in overweight and obe-
sity (results of the RCT will be presented elsewhere). Gen-
eral inclusion criteria for the study were (a) female gender, 
(b) 18 ≤ age (years) ≤ 69, (c) German language skills on a 
native level, and (d) the absence of a lifetime diagnosis of an 

1 We assumed weight bias to occur irrespective of one’s own weight 
due to the fact that general implicit weight attitudes are common and 
widely held among different groups like health professionals, uni-
versity students, but also in the devalued subgroup itself, and mixed 
results have been found concerning differences in the magnitude of 
weight bias between different weight classes (Anselmi et  al., 2013; 
Elran-Barak & Bar-Anan, 2018; Marini et  al., 2013; Roddy et  al., 
2009; Watts & Cranney, 2009).
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eating disorder. Females with OW had to have a Body Mass 
Index (BMI) between 25 and 45,2 while participants with 
NW had to be within the normal range (18.5 ≤ BMI < 25). 
Exclusion criteria included (a) presence of severe physical 
illness, (b) current presence of substance abuse or addic-
tion, manic episode, suicidal ideation, psychosis or irregular 
intake of antidepressants, (c) current pregnancy or lactation, 
and (d) the current participation in weight loss programs or 
interventions related to eating and weight.3 The absence of 
a lifetime diagnosis of a clinical or subclinical eating dis-
order was assessed using the diagnostic items of the Ger-
man version of the Eating Disorder Examination interview 
(EDE; Hilbert et al., 2004), while all other mental disorders 
were screened by the Structured Clinical Interview (SCID; 
Wittchen et al., 1997).

An a-priori calculated power analysis with GPower (Faul 
et al., 2007) based on an effect of f = 0.035 with α = 0.05 and 
a power of 0.90 resulted in a total sample size of N = 88 (44 
per group). Seventy-one women with OW and n = 44 age-
matched women with NW participated in the study.4 Groups 
did not differ on sociodemographic variables. However, 
women with OW scored higher on all psychopathological 
variables, including significantly more diagnoses of mental 
disorders (see Table 1).

Materials

Implicit Tasks

(1) Weight IAT. The Implicit Association Test (IAT; Green-
wald et al., 1998) is a widely used task designed to 
assesses the relative strength of associations between 
two concept and attribute categories. In the present 
Weight IAT, “overweight” and “normal weight” served 
as concept categories represented by six silhouettes 
of female bodies with either normal weight or over-
weight (278 × 500px). Six positive (friendly, attractive, 
motivated, happy, hard-working, intelligent) and six 
negative adjectives (lazy, inactive, messy, unhealthy, 
unattractive, unpopular) represented the attribute cat-
egories “good” and “bad” and were matched according 
to number of characters and syllables in German. This 

IAT consisted of seven blocks with either 24 or 48 tri-
als plus two or four practice trials (see Table 2). In the 
combined blocks, one concept and one attribute cat-
egory shared the same response button (“left CTRL”; 
“right CTRL”). This was “overweight” and “bad” and 
“normal weight” and “good” for the compatible trials, 
while response-mapping was reversed for the incompat-
ible blocks (see Fig. 1a). Consequently, the difference 
in task performance between compatible and incompat-
ible blocks is computed as the IAT score (see section 
“Presentation and Scoring” for more details).

(2) Body-SC-IAT. To assess implicit attitudes towards one’s 
own body, a single-category (SC)-IAT (Karpinski & 
Steinman, 2006) was used, which facilitates the inter-
pretation of the score as the relative evaluation of this 
concept category. The concept category (“one’s own 
body”) was represented by six photographs of partici-
pants’ own body, which were taken in six standardized 
positions (front, back, left, right, 45°, 225°) in stand-
ardized underwear on a separate day. Six positive and 
six negative emoticons were used as stimuli for the 
attribute category. The Body-SC-IAT consisted of three 
blocks, with two relevant mixed blocks (Table 3 for 
details). In the mixed blocks, 60% of all trials showed 
stimuli of the combined categories (30% attribute; 30% 
concept) that required classification using the same but-
ton, whereas the remaining 40% were stimuli of the 
other attribute category (Fig. 1b). Again, the IAT score 
was computed as the difference in task performance 
between the compatible and incompatible blocks (see 
Section “Presentation and Scoring” for more details).

(3) Body-Food SPF. The Sorting-Paired Features Task 
(SPF; Bar-Anan et al., 2009) was used to assess the 
relative strength between food and one’s own body. In 
each trial, a concept-attribute pair was presented, com-
prising a photograph as concept stimulus and a word 
displayed beneath in blue font as an attribute stimu-
lus. “Body” and “vase” served as concept categories 
being represented by photographs of participant’s own 
body or pictures of a vase. “High-calorie food” and 
“tree species” served as attribute (food: chips, pizza, 
tart, cheese, cookies; tree species: oak, fir tree, spruce, 
beech, birch). The latter served as control condition, 
as no salient associations with the other categories 
were expected. Participants were asked to classify 
the presented picture-word pair by pressing the but-
ton corresponding with one of the four possible com-
binations (i.e., body/food, vase/food, body/tree, and 
vase/tree). Prior to the experimental trials, participants 
familiarized themselves with the four response keys 
(“D”,”C”,”K”,”M”) and pictures [body and vase]. Then, 
five relevant SPF blocks were presented, each including 
four practice trials and 60 test trials (Fig. 1c).

2 Participation in the OW group was restricted to a BMI ≤ 45 as, 
according to the German guidelines for treatment of obesity, bariatric 
surgery is recommended for higher BMI categories.
3 This inclusion criterion was necessary for the accompanying RCT.
4 The presented unbalanced sample size is due to the accompany-
ing RCT conducted with participants with overweight and obesity 
demanding a larger sample size than n = 44 in the OW group to detect 
moderate pre-post effects. For the conducted ANOVA, homogeneity 
of variance was therefore tested and if not present, non-parametric 
tests were applied (see Statistics for more information).
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Table 1  Descriptive characteristics on self-reported variables for women with overweight and obesity (OW) and women with normal weight 
(NW)

BDI-II Beck Depression Inventory-II, BMI Body Mass Index, BSQ Body Shape Questionnaire, EDE-Q Eating Disorder Examination Qestion-
naire, educational level: low ≤ secondary school, high baccalaureate or university degree, FPS Fat Phobia Scale, IA interaction effect, ME main 
effect, NW normal weight, OW overweight, SPF Sorting-Paired Features Task
*p < 0.05; **p < 0.001
a n = 67 OW and n = 43 NW due to missing data
b For the SPF data from only n = 57 OW participants were available (see section “Data Analysis” for more details). However, comparable group 
differences concerning demographic and psychopathological variables were found between the OW group and the NW group with this sub-
sample

OW
(n = 71)

NW
(n = 44)

Statistics

Frequency Frequency

Education level χ2 (1) = 1.366
 Low 37 18
 High 34 26

Marital status χ2 (2) = 2.811
 With partner 39 31
 Single 26 11
 Widowed/divorced 6 2

SCID I diagnosis χ2 (1) = 8.051*
 No 36 34
 Yes 35 10

SCID II  diagnosisa χ2 (1) = 11.932**
 No 48 42
 Yes 17 1

M (SD) M (SD)

Age (years) 40.2 (15.8) 38.7 (12.7) F(1,113) = 0.314
BMI 31.7 (4.7) 21.9 (1.6) F(1,113) = 177.397**
BDI-II 9.2 (8.0) 3.0 (5.1) F(1,113) = 20.890**
EDE-Q 2.2 (1.0) 0.4 (0.5) F(1,113) = 128.634**
BSQ 102.6 (27.9) 44.5 (17.8) F(1,113) = 151.777**
FPS

  Original—NW 2.50 (0.52) 2.63 (0.37) ME Group: F(1,113) = 0.495
  Original—OW 3.76 (0.55) 3.57 (0.51) ME Weight Class: F(1,113) = 163.656**

IA: F(1,113) = 3.224
  Prolonged—NW 2.57 (0.49) 2.66 (0.35) ME Group: F(1,113) = 0.554
  Prolonged—OW 3.57 (0.47) 3.42 (0.43) ME Weight Class: F(1,113) = 131.469**

IA: F(1,113) = 2.240
 SPF  ratingsb

  Valence—food 1.51 (1.03) 1.47 (0.94) F(1,99) = 0.036
  Valence—tree 1.00 (0.93) 0.95 (0.91) F(1,99) = 0.084
  Familiarity—food 3.53 (0.64) 3.67 (0.56)b F(1,99) = 1.260
  Familiarity—tree 3.16 (0.95) 3.45 (0.76)b F(1,99) = 1.683
  Palatability—food 2.70 (0.76) 2.58 (0.79) F(1,99) = 0.583
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Presentation and Scoring

All implicit measures were presented on a 22″ screen and 
a standard QWERTZ computer keyboard was used to col-
lect responses. Following previous research addressing cor-
relates of individual differences in IAT measures (see e.g. 
Egloff & Schmukle, 2002), we kept task-sequence, com-
patibility order, and trial lists constant across participants. 
Precompiled pseudo-random trial lists were used that bal-
anced task requirements including their sequence-order. All 

verbal stimuli were presented in German, the native lan-
guage of our research participants.

In each trial, stimuli stayed on screen until the correct 
response was given and visual error feedback was provided. 
After the target stimuli, there was a 400 ms blank inter-trial 
pause. Mapping reminders stayed on screen for the entire 
task.

All implicit tasks were scored using so-called D scores 
which transform latencies and errors into a common met-
ric thereby helping to optimize the analyses of response-
time data (Greenwald et al., 2003). We used the D2 score, 
for which latencies in erroneous trials are recorded until 
the correct response is given. The general logic underly-
ing IAT-type implicit measures is that it should be easier 
to classify stimuli when two highly associated categories 
share the same response key. For the Weight IAT and the 
Body-SC-IAT, this would be expected for compatible trials 
(faster RTs/highly accurate) compared to incompatible tri-
als (slower RTs/error prone). Thus, the difference in mean 
response times between incompatible and compatible task 
conditions are calculated and standardized by the integra-
tive standard deviation of all trials. In the Weight IAT, more 

Table 2  Blocks of the Weight 
IAT

Response Key

Block Trials Tasks Left Right

1 24 (+ 2) Concept Overweight Normal weight
2 24 (+ 2) Attribute Negative Positive
3 24 (+ 4) Compatible Overweight or negative Normal weight or positive
4 48 (+ 4) Compatible Overweight or negative Normal weight or positive
5 24 (+ 2) Concept Normal weight Overweight
6 24 (+ 4) Incompatible Normal weight or negative Overweight or positive
7 48 (+ 4) Incompatible Normal weight or negative Overweight or positive

Fig. 1  Schematic illustration of the implicit tasks. a Weight IAT: In 
this example, a compatible trial is presented. Participants had to clas-
sify the presented stimulus by pressing the left button, if the stimulus 
was a negative trait or an overweight stimulus, and by pressing the 
right button, if the stimulus was a positive trait or a normal weight 
stimulus. b Body-SC-IAT: In the present example, the stimulus set 
of a participant with overweight in incompatible trials is displayed. 
The participant had to press the left button if the stimulus displayed 

was her own body or a negative emoticon and the right button, if the 
stimulus displayed was a positive emoticon. c Body-Food SPF: In the 
Body-Food SPF, response-mapping stayed the same across all blocks. 
Participants had to classify the presented picture-word pair according 
to the four possible response keys: body-food, body-tree, vase-food, 
vase-tree. Own body pictures were presented in color during the 
experimental tasks (approval for using the body pictures in the publi-
cation was given by the depicted person)

Table 3  Blocks of the Body-Single-Category (SC) -IAT

Response key

Block Trials Tasks Left Right

1 24 Attribute Negative Positive
2 70 (+ 2) Compatible Negative Own body 

or posi-
tive

3 70 (+ 2) Incompatible Own Body or 
negative

Positive
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positive scores therefore indicate that normal weight is more 
positively associated (and overweight is more negatively 
associated) in relative terms. In the Body-SC-IAT, more 
positive scores indicate a positive evaluation of one’s own 
body in relative terms.

For the Body-Food SPF, a total score was computed, 
which reflects the aggregated overall strength of all four 
associations in this task. Positive scores point towards the 
existence of associative structures. To disentangle this score, 
relative differences for each of the four associations were 
computed, which reflected the difference in task perfor-
mance for one particular type of stimulus pair (e.g., body-
food) and the mean of the other three pairs. Thus, the inter-
pretation of the contrast scores depends on the choice of 
the comparison category. Positive scores indicate a higher 
relative strength of the respective association relative to the 
other three associations.

Questionnaires

(1) As in previous studies (Weinberger et al., 2016), the 
validated German version of the Body Shape Questionnaire 
(BSQ; Pook et al., 2002) was used to assess body dissatis-
faction, with higher scores indicating more body image con-
cerns during the last 4 weeks. Cronbach’s α was α = 0.97 for 
the present sample. (2) The validated German version of the 
Beck’s Depression Inventory-II (BDI-II; Hautzinger et al., 
2006) was used to self-report depressive symptoms during 
the last 2 weeks with higher scores indicating higher symp-
tom severity (Cronbach’s α = 0.91 for the present sample). 
(3) The German version of the Eating Disorder Examination 
Questionnaire was used (EDE-Q; Hilbert et al., 2004) which 
has also been validated in obese samples (Aardoom et al., 
2012) with higher scores indicating higher eating pathology 
severity. Cronbach’s α was α = 0.94 in the present sample. 
(4) The shortened form of the Fat Phobia Scale (FPS; Stein 
et al., 2014) was used to assess weight bias attitudes con-
sisting of 14 pairs of adjectives on a semantic differential 
(e.g. lazy—motivated). For each item pair, participants had 
to indicate which adjective best describes the target person 
(either normal weight or overweight) on a 5-point Likert 
scale. Higher scores indicate more negative attitudes towards 
the target person. Cronbach’s α was α = 0.86 for ratings of 
the normal weight and α = 0.89 for ratings of the overweight 
woman. In addition, we included the adjectives used in the 
Weight IAT as more direct comparison option (Cronbach’s 
α = 0.89 for the normal weight woman and α = 0.89 for the 
overweight woman). (5) To control for potential confound-
ing variables, the words used in the SPF task (high-calorie 
food; tree species) were rated concerning their valence and 
familiarity on a 5-point Likert-scale including palatability 
ratings for food words (SPF-Rating).

Procedure

Participants were recruited via announcements in the local 
press, flyers, and the university’s mailing list. Eligible par-
ticipants were invited to a face-to-face diagnostic assess-
ment conducted by trained psychologists using the diagnos-
tic items of the EDE and the SCID. During the diagnostic 
assessment, height and height were measured and BMI was 
calculated. Written informed consent was obtained. Fur-
thermore, participants had to provide sociodemographic 
information and to fill in the questionnaires (BSQ; EDE-
Q, BDI-II) using Unipark, an online survey platform. The 
standardized pictures of the participants were taken on a 
separate day. The whole body from the ankle to the neck 
(face omitted) was visible; eye-catching characteristics (e.g., 
tattoos, plasters) were removed from the pictures using Corel 
PaintShop Pro X7 (OW group: n = 4; NW group: n = 5). 
There was no significant difference in the proportion of mod-
ified pictures between both groups (χ2(1) = 1.236, p = 0.266).

As the results presented here are part of a baseline assess-
ment of an RCT to investigate the effects of body image 
interventions, two other appointments on different days 
were scheduled with the participants prior to the implicit 
measures to assess body image by means of a thought-sam-
pling procedure during a mirror confrontation, as well as to 
measure body-related attentional biases (results will be pre-
sented elsewhere). On a separate day, the three implicit tasks 
including the remaining questionnaires (FPS; SPF-Rating) 
were scheduled. First, the Body-SC-IAT was conducted, 
followed by the Weight IAT and the SPF. After the tasks, 
participants with NW were reimbursed and another appoint-
ment was scheduled with women with OW participating in 
the RCT.

Data Analysis

Statistical analyses were conducted using IBM SPSS (Ver-
sion 26). Mean substitution was used to account for miss-
ing questionnaire data (BSQ/BDI-II/EDE-Q: n = 2 for each 
group; FPS: n = 2 for the group with OW; SPF: n = 1 for the 
group with OW). In total, 71 women with OW were avail-
able for the Weight IAT and the Body-SC-IAT, whereas for 
the SPF only n = 57 women were available because recruit-
ment started later due to a delay in piloting the experimental 
paradigm.

Using box plot analyses outlined by SPSS, two outliers 
for the Weight IAT (n = 1 of each group), one for the Body-
SC-IAT (n = 1 of the group with OW) and one for the SPF-
Rating (n = 1 group with NW) were identified and excluded 
from the analyses (see Table 4).

Hypotheses were tested by means of univariate ANO-
VAs with Group (OW vs. NW) as between subjects’ fac-
tor. If assumptions of sphericity were not met (Mauchly’s 
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Sphericity Test: p < 0.05), degrees of freedom for depend-
ent variables were adjusted conservatively using Green-
house–Geisser correction. Levene’s test was used to ensure 
homogeneity of variance across samples, which was espe-
cially relevant because of the different sample sizes. If homo-
geneity was violated, a nonparametric test (Mann–Whitney 
U-Test) was conducted. Effect sizes of the group differences 
and interactions are reported by partial eta squared (ηp

2), 
whereby values > 0.01 are considered small, > 0.06 are mod-
erate, and > 0.14 are large (Cohen, 1988).

To assess the relationship between the implicit tasks 
(D2 scores) and the self-reported data (body dissatisfaction, 
eating pathology) as well as BMI, Pearson product-moment 
correlation coefficients were computed, if the assumption 
of normality was met (Shapiro–Wilk test: p > 0.05). If not, 
Spearman’s rank correlation coefficient was used instead.

Results

Weight IAT

The univariate ANOVA (Group: OW vs. NW) for the 
implicit weight bias revealed no significant effect of Group 
[F(1,111) = 0.118, p = 0.732, ηp

2 = 0.001]. In accordance 
with our first hypothesis, both groups displayed an equally 
strong implicit weight bias preferring persons with normal 
weight to persons with overweight (see Fig. 2).

Correlations: There was no significant correlation 
between implicit weight bias and explicit attitudes towards 
persons with normal weight (original FPS: r = − 0.082; 
p = 0.386; prolonged FPS: r = − 0.094; p = 0.321), but 
there was a statistical trend between implicit weight bias 
and explicit attitudes towards persons with overweight 

(original FPS: r = 0.182; p = 0.054; prolonged FPS: 
r = 0.171, p = 0.070).

Body‑SC‑IAT

The univariate ANOVA (Group: OW vs. NW) for the 
Body-SC-IAT revealed a significant effect of Group 
(F(1,112) = 3.812, p = 0.027, ηp

2 = 0.033). In line with our 
second hypothesis, women with OW showed a negative 
implicit attitude towards their own body, while women with 
NW displayed a neutral attitude (shown in Fig. 2).

Body‑Food SPF

SPF-Rating: There were no significant group differences 
concerning ratings of valence, familiarity and palatability 
of the words used in the SPF [all Fs(1,99 resp. 98) ≤ 2.617, 
ps ≥ 0.109, ηp

2s ≤ 0.026; see Table 1 for more details].
SPF: In line with our second hypothesis, the univariate 

ANOVA (Group: OW vs. NW) for the total score of the 
SPF was significant (F(1,99) = 8.104, p = 0.003, ηp

2 = 0.076). 
That is, the aggregated total score in the task was stronger 
in women with OW than in women with NW. To disen-
tangle which of the four associations drives the total score, 
more specific scores were computed by contrasting one 
response category with the three remaining categories. 
Only the contrast for the association between one’s own 
body and food showed a significant main effect of Group 
[F(1,99) = 4.182, p = 0.022, ηp

2 = 0.041], while this was 
not found for the contrast scores of the other associations 

Table 4  Descriptive characteristics of the dependent variables for 
women with overweight and obesity (OW) and women with normal 
weight (NW)

a n = 70 in the OW and n = 43 in the NW group due to outlier analysis
b n = 43 in the NW group due to outlier analysis

OW
(n = 71)

NW
(n = 44)

M (SD) M (SD)

Implicit measures
 Weight  IATa 0.769 (0.425) 0.794 (0.303)
 Body-SC-IAT  − 0.097 (0.263) 0.000 (0.251)b

 Body-Food SPF
  Total score 0.283 (0.158) 0.189 (0.171)
  Body-food association 0.406 (0.178) 0.327 (0.212)
  Body-tree association 0.115 (0.049) 0.130 (0.056)
  Vase-food association  − 0.278 (0.190)  − 0.251 (0.208)
  Vase-tree association  − 0.041 (0.198)  − 0.085 (0.213)

-0.20
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0.60

0.80

1.00
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Fig. 2  D2 Scores with standard errors of the implicit tasks in women 
with overweight and obesity (OW) and women with normal weight 
(NW). *p < 0.05 **p < 0.01
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[body-tree: F(1,99) = 2.224, p = 0.069, ηp
2 = 0.022; vase-

food: F(1,99) = 0.452, p = 0.252, ηp
2 = 0.005; vase-tree: 

F(1,99) = 1.038, p = 0.156, ηp
2 = 0.010].5

Correlations

Implicit measures: There were no substantial correlations 
between the different implicit tasks, neither in the whole 
sample nor in the subgroups (all rs ≤|0.108|; all ps ≥ 0.215).

Explicit measures: In line with our last hypothesis, the 
scores of the Body-SC-IAT showed small but significant 
correlations with self-reported eating pathology (r = − 0.276; 
p = 0.002), body dissatisfaction (r = − 0.283; p = 0.001) and 
BMI (r = − 0.178; p = 0.029), while there were no signifi-
cant correlations between the scores of the Weight IAT and 
these variables (all rs ≤|0.082|; all ps ≥ 0.193), except for a 
trend towards significance concerning BMI (r = − .152; p 
= .053). The SPF total score correlated modestly but sig-
nificantly with self-reported body dissatisfaction (r = 0.263; 
p = 0.004),  eating pathology (r =  0.272; p = 0.003), and BMI 
(r = 0.195; p = 0.025).

Discussion

Recent studies highlight the need to target body dissatisfac-
tion in persons with overweight and obesity as body dissat-
isfaction is associated with a variety of unhealthy behaviors 
and conditions such as reduced emotional well-being, dis-
ordered eating, and less successful long-term weight loss 
(maintenance) (Carraça et al., 2011; Gall et al., 2016; Olson 
et al., 2018). According to theoretical models (Vitousek & 
Hollon, 1990; Williamson et al., 2004), body dissatisfaction 
results from and is maintained through underlying weight-
and shape-related (self-)schemata which are automatically 
activated and foster biased information processing. As the 
study of these implicit biases has largely been neglected so 
far, the present study investigated general and self-related 
implicit weight attitudes and their relation to eating pathol-
ogy and high-calorie food in women with overweight and 
obesity compared to normal weight controls.

In line with our first hypothesis and previous studies 
(Puhl & Heuer, 2009; Watts & Cranney, 2009), there was 
no difference concerning the level of general weight bias 
between women with overweight and obesity and women 
with normal weight. Both groups showed and implicit and 
explicit preference towards persons with normal weight rela-
tive to persons with overweight. Thus, our results confirm 
that persons with overweight and obesity indeed internalize 

the disadvantaged societal attitudes towards their own in-
group as shown in previous research using explicit self-
report measures (Macho et al., 2021; Pullmer et al., 2021). 
Interestingly, there was an inverse correlation between BMI 
and implicit weight bias score, which means that persons 
with higher BMI showed this preference to a lesser extent. 
This is in line with other studies showing that the level of 
weight bias decreases with higher BMI classes (Marini et al., 
2013; Schwartz et al., 2006). Importantly, there was no sig-
nificant correlation between the implicit weight bias and 
either self-reported body dissatisfaction or eating pathology.

Our results from the Body-SC-IAT, furthermore, support 
the assumption that self-related weight biases are more rel-
evant than general weight biases. In line with our second 
hypothesis, women with overweight and obesity displayed 
a negative implicit attitude towards their own body, while 
participants with normal weight showed a rather neutral atti-
tude. This finding in participants with normal weight is sur-
prising as previous research generally found a self-attractive 
bias (Parling et al., 2012; Ritzert et al., 2016). Although our 
sample was older, levels of explicit body dissatisfaction were 
comparable between these studies. However, and in contrast 
to former studies, we used idiosyncratic pictorial compared 
to generic, non-specific lexical stimuli (like e.g. “Me being 
fat is attractive” (Ritzert et al., 2016)), which seem to be 
more ecologically valid when assessing self-related associa-
tions (Bluemke & Friese, 2012). The non-significant correla-
tion between the implicit assessment of the general weight 
bias and the self-related weight bias, furthermore under-
pins the need to distinguish between these implicit biases. 
That is, even though a person with overweight and obesity 
might hold general negative attitudes towards overweight 
and obesity, it might not necessarily be self-relevant for this 
individual. Therefore, the differentiation between general 
and self-related weight biases is crucial and supported by the 
fact, that in line with our last hypothesis, only the implicit 
attitudes towards one’s own body were significantly corre-
lated with explicitly assessed body dissatisfaction and sever-
ity of eating pathology. This was furthermore supported by 
our third implicit task as a stronger link between one’s own 
body and high-calorie food in women with overweight and 
obesity compared to women with normal weight was found. 
The importance of self-related weight biases in regard to 
body dissatisfaction and dysfunctional eating behavior in 
individuals with overweight and obese has already been 
confirmed in cross-sectional and experimental studies using 
explicit measures (Jiang & Vartanian, 2018; O’Brien et al., 
2016; Schvey et al., 2011). Our results extend this previous 
work by demonstrating this link on an implicit level thereby 
underlining its spontaneous, non-reflective character.

Concerning clinical implications, it has been shown, that 
participants with high levels of explicit weight bias inter-
nalization benefit less from weight-loss or maintenance 

5 Note: Additional analyses including BMI as continuous variable 
revealed analogous results for the implicit measures (see Appendix 
(Fig. 3) for details).
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interventions, and same holds for holistic health interven-
tions (Mensinger et al., 2016; Pearl, et al., 2018a, 2018b). 
Future research should therefore (a) investigate the correla-
tion between explicit and implicit weight bias internalization 
and (b) test if implicit weight-bias internalization possesses 
incremental predictive validity over and above its explicit 
measurement in order to understand the possible clinical 
relevance of implicit weight-related biases. As only minor 
spontaneous changes in explicit and implicit weight bias 
internalization have been reported after obesity treatments 
without a direct intervention (Carels et al., 2010; Mensinger 
et al., 2016; Pearl, et al., 2018a, 2018b), a next step will 
be to investigate which interventions are most effective in 
changing these weight-related biases. There is some evi-
dence that enhancing self-esteem and body image as well 
as evoking empathy produces changes in explicit weight-
related attitudes in individuals with overweight and obesity 
(Robinson et al., 1993; Teachman et al., 2003). In line with 
this, a recent pilot study confirmed positive effects in terms 
of reduced self-reported weight bias internalization and 
more eating self-efficacy after attending a short cognitive-
behavioral group program to specifically reduce weight bias 
internalization (Pearl, et al., 2018a, 2018b). The promising 
results of these intervention studies should be further inves-
tigated in larger samples and during weight loss programs to 
assess their additive effect on treatment outcome. Thereby, 
the use of implicit measures prior to and after the interven-
tion might be useful to understand possible changes in less-
controlled, schema-driven mechanisms.

Some limitations of this study should be delineated. 
First, the order of tasks was not counterbalanced, which 
might have affected the order of overall effect sizes and 
reliability. However, we chose to start with the Body-SC-
IAT, as we were primarily interested in this self-relevant 
association and did not want it to be confounded by the 
activation of general weight-related biases. Further, pos-
sible sequence effects would have deteriorated correla-
tions. Second, IAT-like implicit measures are prone to 
some limitations such as compatibility-order effect (Fie-
dler et al., 2006), which can bias results because contrast 
scores might be larger when the compatible block precedes 
the incompatible one. As we were primarily interested in 
group differences, however, we kept compatibility order 
constant across participants as done in previous research 
(Egloff & Schmukle, 2002). Third, all evidence for a rela-
tion between implicit attitudes and the other variables of 
interest is correlational, hence, the direction of causation 
needs to be clarified in future studies using experimental 
and longitudinal designs. Forth, due to well-known gender 

differences concerning body dissatisfaction (Weinberger 
et al., 2016) and due to the accompanying RCT on the 
efficacy of mirror exposure, which so far has mostly been 
studied in female populations (for an overview see Griffen 
et al., 2018), participation was restricted to women, which 
might limit generalizability. Given that the marginaliza-
tion of males in research in the field of eating disorders is 
problematic (Murray et al., 2017), future studies should 
test replicability of these findings in a more heterogeneous 
sample comprising as well male participants. Furthermore, 
our sample consisted of treatment-seeking participants due 
to the accompanying RCT. However, this can be seen as 
a strength of the study, as there is strong evidence for the 
need to discriminate between treatment-seeking and non-
treatment seeking persons with overweight and obesity, as 
treatment-seeking individuals might be more vulnerable 
for negative consequences of their weight (Vieira et al., 
2012). Fifth, as actual BMI might differ from participants’ 
perception of oneself being overweight (see e.g. Chang 
& Christakis, 2003), future studies should address as 
well self-perception of overweight and obesity. Finally, 
as this was the first study to use an implicit measure to 
assess self-related weight bias, a validation of the Body-
SC-IAT including normative data is necessary to further 
test its use in clinical practice and longitudinal research. 
Importantly, as we did not to statistically control for the 
frequency of mental disorders as the higher prevalence of 
mental disorders in the overweight compared to the nor-
mal weight sample reflects naturally occurring differences 
(Baumeister & Ha, 2007; Kasen et al., 2008), future stud-
ies should include clinical populations as control group 
(e.g. depressive sample) in order to disentangle the influ-
ence mental disorders might have on these implicit biases.

To conclude, this is the first study demonstrating the 
importance of self-related over general implicit weight 
biases as they might be directly linked to body dissatis-
faction and dysfunctional eating behavior in individuals 
with overweight and obesity. Changes in these measures 
might be informative with respect to treatment success and 
targeting the schemata constituting implicit attitudes might 
complement treatment options for obesity.

Appendix

Results with BMI as continuous variable.
See Fig. 3
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