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Abstract
Introduction: The Weight Bias Internalization Scale and the
Modified Weight Bias Internalization Scale are well-
established self-report questionnaires for assessing weight
bias internalization, which is widespread among bariatric
patients. However, among this group, psychometric prop-
erties of the Weight Bias Internalization Scale have only been
examined in small samples showing unsatisfactory model fit
and have not been explored for the modified questionnaire.
Methods: This study psychometrically evaluated and com-
pared the Weight Bias Internalization Scale and Modified
Weight Bias Internalization Scale in a large sample of pre-
bariatric patients (N = 825, mean age = 46.75 years, SD =
11.55) regarding item characteristics, model fit to unidi-
mensionality, reliability, construct validity, and measurement
invariance.Results: Item 4 of both questionnaires showed low

corrected item-total correlations (<0.40) and was therefore
removed from the scales. The new 10-item versions showed
improved item characteristics, internal consistency, model fit
to unidimensionality, and convergent and divergent validity
when compared to the 11-item versions. The best psycho-
metric properties were found for the 10-item version of the
Modified Weight Bias Internalization Scale. Conclusion: The
10-item version of the Modified Weight Bias Internalization
Scale surpasses the other versions studied in all psychometric
properties. Therefore, it should be used in prebariatric pa-
tients to detect weight bias internalization and provide them
with psychological interventions that could improve bariatric
surgery outcomes. © 2024 The Author(s).

Published by S. Karger AG, Basel

Introduction

Weight bias describes negative prejudices and ste-
reotypes regarding a person’s body weight, including
attributions such as laziness, lack of willpower, or
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moral character. Relatedly, individuals with overweight
(body mass index [BMI]; 25.0 ≤ BMI ≤29.9 kg/m2) and
obesity (BMI ≥30.0 kg/m2) experience weight-related
stigmatization and discrimination in many areas of life
(e.g., employment, health care, and education) [1].
Additionally, individuals with overweight and obesity
tend to apply public weight bias to themselves, termed
weight bias internalization (WBI), which is associated
with self-loathing and low self-esteem [2]. Further-
more, a meta-analysis showed WBI to be positively
correlated with depression and anxiety [3]. Finally, a
longitudinal study [4] as well as a meta-analysis [5]
showed WBI and these psychopathologies to be
negatively correlated with weight loss after bariatric
surgery, which is the most efficacious long-term
weight loss method in patients with severe obesity
(BMI ≥40.0 kg/m2 or BMI ≥35.0 kg/m2 with obesity-
related comorbidity) [6, 7]. Reliable and valid means
of assessing WBI in this patient population are
therefore important.

Durso and Latner [2] developed the Weight Bias
Internalization Scale (WBIS), an 11-item self-report
questionnaire measuring to which degree individuals
apply negative obesity-related attributions to them-
selves (e.g., “I don’t feel that I deserve to have a really
fulfilling social life, as long as I’m overweight”) [2]. In
addition, a Modified WBIS (WBIS-M) that assesses
WBI using weight-neutral language (e.g., “I don’t feel
that I deserve to have a really fulfilling social life, as
long as I’m my weight”) [8] among various weight
categories has been derived from the WBIS. A sys-
tematic review collating psychometric properties of
WBIS/-M [9] in population-based samples of adults
(148 ≤ N ≤ 279) and samples of adults with overweight
and obesity (90 ≤ N ≤ 1,092) underlined “sufficient”
evidence for internal consistency and confirmed
construct validity of measures but revealed inconsis-
tencies regarding the assumed unidimensionality [2].
In bariatric surgery, only three psychometric studies
with relatively small sample sizes of prebariatric ad-
olescents (N = 57, 14 ≤ age ≤18 years) [10] and adults
(N = 78/253) [11, 12] have been conducted so far. In
these studies, the WBIS showed good to excellent
internal consistency (Cronbach’s α = 0.84/0.92) [10,
11] and large-sized corrected item-total correlations
(rit = 0.50/0.90) except of item 1 (“feeling competent,”
rit = 0.34/0.37) [10, 12]. Consequently, item 1 was
removed resulting in a modified 10-item version.
Additionally, psychometric studies supported the
convergent validity of the WBIS, indicated by large-
sized correlations with another self-report question-

naire on WBI [11] and clinically related constructs
such as depression (r = 0.52/0.58) [10, 12] and anxiety
(r = 0.57) [12]. However, the unidimensionality of the
WBIS was hardly supported, but slightly improved
when item 1 was removed [12]. Altogether, the in-
vestigated prebariatric samples were rather small-
sized and several psychometric properties about the
WBIS were not examined (e.g., McDonald’s Ω, di-
vergent validity). Strikingly, the WBIS-M has not been
evaluated among prebariatric samples so far. Hence,
this study is the first assessing and comparing psy-
chometric properties (item characteristics, model fit to
unidimensionality, reliability, convergent and diver-
gent validity) of the WBIS and WBIS-M in a large
prebariatric sample.

Methods

Study Design and Participants
The present study is embedded in the multicenter Psy-

chosocial Registry for Obesity Surgery (PRAC). The ongoing
survey prospectively examines psychosocial aspects of patients
undergoing bariatric surgery who were recruited at six German
bariatric surgery centers. The data were collected indepen-
dently from clinical treatment and were not shared with the
surgical team. Inclusion criteria for PRAC were planned
bariatric surgery, whereas exclusion criteria were noncom-
pliance and insufficient German language ability. The present
study included data of participants with BMI ≥35.0 kg/m2 and
age ≥18 years, who planned bariatric surgery and completed
the WBIS/-M between March 1, 2012, and August 31, 2022.
The WBIS-M, assessing WBI among various weight categories
by using weight-neutral language [7], replaced the WBIS in
April 2015 in the PRAC study. Thus, all statistical analyses
were performed separately for participants completing the
WBIS (n = 325) and the WBIS-M (n = 500). The subsample
characteristics are presented in Table 1.

Measures
WBIS and WBIS-M
The WBIS [2] contains 11 items that are rated on a 7-point

Likert scale ranging from 1 = strongly disagree to 7 = strongly agree.
The present study used the German versions of the WBIS/-M,
which were translated into German and controlled by a back-
translation by a licensed translator [13]. A mean score, with higher
scores indicating higher WBI, was computed.

Measures for Convergent Validation and Divergent
Validation
Convergent validity was determined by the weight-related

items of the Perception of Teasing Scale (POTS), assessing the
frequency of perceived weight-related childhood teasing
[Hilbert, unpublished results; 14]; the Eating Disorder
Examination-Questionnaire (EDE-Q) subscales eating, weight,
and shape concern [15, 16], assessing eating disorder psy-
chopathology; the Patient Health Questionnaire (PHQ-9) [17],
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assessing depression; the Impact of Weight on Quality of Life-
Lite (IWQOL-Lite) [18, 19], assessing body weight-related
quality of life; and the General Self-Efficacy Scale (GSES)
[20], assessing self-efficacy. Divergent validity was determined
by the EDE-Q subscale restraint [15], assessing attempts to
dietary restriction. Among both subsamples, the internal
consistency of the POTS (α/ωWBIS = 0.96/0.96, α/ωWBIS-M =
0.97/0.97), the EDE-Q (α/ωWBIS = 0.85/0.84, α/ωWBIS-M = 0.88/
0.87), the PHQ-9 (α/ωWBIS = 0.85/0.86, α/ωWBIS-M = 0.85/0.86),
the IWQOL-Lite (α/ωWBIS = 0.94/0.94, α/ωWBIS-M = 0.96/0.95),
and the GSES (α/ωWBIS = 0.93/0.93, α/ωWBIS-M = 0.93/0.93) was
good to excellent. The measures for validation are described in
detail in the online supplement S1 (for all online suppl. ma-
terial, see https://doi.org/10.1159/000537689).

Statistical Methodology
SPSS for Windows, version 27.0 [21]; AMOS, version 29.0 [22];

and ARTool 2.0 [23] were used for data analysis, and a two-tailed α
of 0.05 was applied.

Item Analyses
Missing data were analyzed as the percentage of missing item

responses per item and replaced by mean imputation for items
with <5% of missing item responses [24]. Corrected item-total
correlations (rit) were calculated and interpreted as sufficient if
the rit was ≥0.30 [25]. The 11-item version and versions after
removing items with rit<0.30 were compared regarding all fol-
lowing psychometric properties. The absolute values of the item
skewness and kurtosis were calculated, and the items were in-
terpreted as normally (absolute value = 0.00), slightly non-
normally (absolute value <1.00), moderately non-normally
(1.00 ≤ absolute value ≤2.30), and severely non-normally dis-
tributed (absolute value >2.30) [26], respectively. Additionally,
item difficulty was calculated as pm = sum of item scores/(N ×
maximal item score) and interpreted as more difficult if closer to
0.00 and easier if closer to 1.00 [27]. WBIS/-M mean scores were
computed and tested for normality by Shapiro-Wilk test. Given
non-normality outliers (standard deviation [SD] of WBIS/-M

mean score beyond ±3) were excluded listwise [28] and WBIS/-
M mean scores were tested for differences by Mann-Whitney
U test.

Factor Analyses
A confirmatory factor analysis using AMOS [22] examined

the hypothesized unidimensionality of the WBIS/-M [2, 29].
Multivariate normality was examined by the Mardia test and
rejected if the absolute value of the critical ratio was >1.96 [30].
If non-normality was given, the Bollen-Stine bootstrap method
was applied to investigate the adequacy of fit [31]. To determine
model fit, the minimum discrepancy divided by its degrees of
freedom (CMIN/df), Comparative Fit Index (CFI), Tucker-
Lewis Index (TLI), the root mean square error of approxima-
tion (RMSEA), and the standardized root mean residual
(SRMR) were calculated. An acceptable model fit was indicated
by 2.00 < CMIN/df ≤3.00, 0.95 ≤ CFI <0.97, 0.90 ≤ TLI <0.95,
0.06 ≤ RMSEA ≤0.10, whereas a good model fit was indicated by
CMIN/df ≤2.00, CFI ≥0.97, TLI ≥0.95, RMSEA <0.06 [27], and
SRMR ≤0.08 [32]. Factor loadings <0.40 were considered as
random [33].

Reliability
Cronbach’s α and McDonald’s ω were computed for internal

consistency and interpreted as acceptable if 0.70 ≤ α/ω <0.80, good
if 0.80 ≤ α/ω <0.90, and excellent if α/ω ≥0.90 [34]. Homogeneity
was examined by mean inter-item correlations and interpreted as
small if 0.10 ≤ r <0.30, medium if 0.30 ≤ r <0.50, and large if
r ≥0.50 [35].

Convergent and Divergent Validity
Spearman rank correlation coefficients of the WBIS/-M mean

scores with measures for convergent validation (POTS; EDE-Q
eating concern, weight concern, and shape concern; PHQ-9;
IWQOL-Lite; GSES) and divergent validation (EDE-Q restraint)
were calculated, and the absolute values were interpreted ac-
cording to Cohen [35].

Table 1. Sample characteristics

Baseline characteristics WBISa (n = 325) WBIS-Mb (n = 500) T test for differences

M or n SD or % M or n SD or % df t p value

Sexc, women 224 68.92 330 66.00 823 −8.73 0.383

Age, years 44.75 10.89 47.93 11.71 823 3.96 <0.001
BMI, kg/m2 49.27 7.65 48.32 8.01 823 −1.69 0.091

Weight status
Obesity class 2d 24 7.38 78 15.60
Obesity class 3e 301 92.62 422 84.40

M, mean; SD, standard deviation; % from valid cases n; df, degree of freedom; t, t value; p, p value; BMI,
body mass index. aWBIS, Weight Bias Internalization Scale; bWBIS-M, Modified Weight Bias Internalization
Scale; the WBIS was used until March 2015, and the WBIS-M was used from April 2015; cself-reported sex;
dobesity class 2 (35.0 ≤ BMI ≤ 39.9 kg/m2); eobesity class 3 (BMI ≥40.0 kg/m2).
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Distributions of WBIS/-M Mean Scores
An analysis of variance (ANOVA) of WBIS/-M mean scores

regarding self-determined sex (female or male), age (≤24, 25−34,
35−44, 45−54, 55−64, ≥64 years), and weight status (obesity class 2,
obesity class 3) was performed. To this end, WBIS/-Mmean scores
were tested for homoscedasticity by the Brown-Forsythe test [36].
If non-normality and homoscedasticity were given, a nonpara-
metric aligned rank transform (ART) [37] ANOVA was per-
formed using the ARTool 2.0 [23].

Results

Item Analyses
Item characteristics and WBIS/-M mean scores are

displayed in Table 2. Missing item responses occurred
rarely (0.03–0.04%) regarding both self-report ques-
tionnaires. Corrected item-total correlations were me-
dium- to large-sized (0.39 ≤ rit ≤0.81) among both
questionnaires, with one exception: item 4’s item-total
correlations (“weight-change desire,” rit = 0.20/0.23) fell
below the threshold of 0.30, leading to analyses of the
original 11-item and 10-item versions of the WBIS/-M
after removing item 4. The rit was similar comparing the
10-item and the 11-item versions of theWBIS/-M but was
mostly higher for the WBIS-M than for the WBIS. Only
the rit of item 1 was equal (11-item version) or higher (10-
item version) for the WBIS than for the WBIS-M.
Skewness and kurtosis indicated slight to moderate non-
normality for most items (skewness and kurtosis <2.30).
However, skewness and kurtosis of item 9 of the WBIS
(skewness = 2.04; kurtosis = 4.38) and item 4 of both
questionnaires (WBIS, skewness = −3.54, kurtosis =
17.46; WBIS-M, skewness = −3.31; kurtosis = 14.75)
indicated severe non-normality. The item difficulty in-
dices ranged from extremely difficult (pm = 0.26/0.30,
item 9) to very easy (pm = 0.93/0.96, item 4) and were
indicative for greater difficulty of the WBIS, except for
item 1 and 9, which were more difficult regarding the
WBIS-M. The Shapiro-Wilk test of the WBIS/-M mean
scores indicated non-normality for both questionnaires
(p < 0.05), and the WBIS/-M mean scores differed sig-
nificantly from each other regarding both the 11-item and
10-item versions (11-item versions, U = 71,272.50,
Z = −2.98, p < 0.05; 10-item versions, U = 71,720.00,
Z = −2.85, p < 0.05).

Factor Analyses
Mardia test indicated multivariate non-normality

for the 11-item and 10-item versions of both sub-
samples (13.20 ≤ critical ratio ≤23.29). Hence, the
Bollen-Stine bootstrap method with n = 2,000 boot-

straps was used prior to the confirmatory factor
analysis. The model fit of the WBIS was good regarding
SRMR (11-item version, 0.07; 10-item version, 0.06)
and acceptable regarding RMSEA (both versions, 0.10,
90% confidence interval [CI]: 0.09–0.12) but was un-
acceptable regarding CMIN/df (11-item version, 4.44;
10-item version, 4.15), TLI (11-item version, 0.84; 10-
item version, 0.88), and CFI (11-item version, 0.86; 10-
item version, 0.91).

The model fit of the WBIS-M was good regarding
SRMR (both versions, 0.05), acceptable regarding TLI
(11-item version, 0.91; 10-item version, 0.92) and
RMSEA (11-item version, 0.09, 90% CI: 0.08–0.10; 10-
item version, 0.08, 90% CI: 0.07–0.10), but unacceptable
regarding CMIN/df (11-item version, 4.85; 10-item
version, 5.11) and CFI (11-item version, 0.92; 10-item
version, 0.94). Importantly, item 4 of the 11-item ver-
sions of the WBIS/-M showed factor loadings <0.40,
while the 10-item versions only showed factor load-
ings >0.40 (WBIS, 0.42–0.85; WBIS-M, 0.42–0.88).
Generally, the WBIS-M displayed higher factor loadings
than the WBIS, except for items 1 and 9. Detailed factor
loadings are presented in the online supplement (online
suppl. Table S1).

Reliability
The internal consistency was good for the WBIS (11-

item version, Cronbach’s α = 0.85, McDonalds ω = 0.85;
10-item version, Cronbach’s α = 0.86, McDonalds ω =
0.86) and the WBIS-M (11-item version, Cronbach’s α =
0.87, McDonalds ω = 0.88; 10-item version, Cronbach’s
α = 0.88, McDonalds ω = 0.89). The mean inter-item
correlations were smaller for theWBIS (11-item version,
0.33, SD = 0.14; 10-item version, 0.38, SD = 0.14) than
for the WBIS-M (11-item version, 0.38, SD = 0.17; 10-
item version, 0.43, SD = 0.14) and smaller for the 11-
item than for the 10-item version regarding both
questionnaires.

Convergent and Divergent Validity
The Spearman rank correlation coefficients with the

measures for convergent and divergent validation are
displayed in Table 3. TheWBIS and the WBIS-M showed
convergent validity as indicated by medium- to large-
sized correlations with the EDE-Q subscales eating,
shape, and weight concern, the PHQ-9, the IWQOL-Lite,
and the GSES. However, the WBIS showed only a small-
sized correlation with the POTS, while a medium-sized
correlation was found for theWBIS-M. Divergent validity
was shown for both self-report questionnaires by small-
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Table 2. Item characteristics of the WBISa (n = 325) and the WBIS-Ma (n = 500)

Item or variable M SD rit-11 rit-10b Skewness Kurtosis pm Missing item
responses, n (%)

1. Feeling competent
WBIS 4.95 1.95 0.44 0.45 −0.67 −0.85 0.71 0 (0.00)
WBIS-M 5.23 1.76 0.42 0.43 −0.96 −0.07 0.75 0 (0.00)

2. Feeling attractive
WBIS 5.45 1.59 0.44 0.43 −1.16 0.70 0.78 2 (0.63)
WBIS-M 5.06 1.70 0.52 0.51 −0.89 −0.18 0.72 0 (0.00)

3. Anxiousness about weight
WBIS 4.93 1.86 0.57 0.56 −0.77 −0.51 0.70 0 (0.00)
WBIS-M 4.54 1.92 0.70 0.70 −0.51 −0.96 0.65 0 (0.00)

4. Weight-change desire
WBIS 6.69 0.74 0.20 −3.54 17.46 0.96 1 (0.32)
WBIS-M 6.54 0.90 0.24 −3.31 14.75 0.93 2 (0.40)

5. Feeling depressed
WBIS 5.42 1.71 0.70 0.69 −1.16 0.52 0.77 0 (0.00)
WBIS-M 5.06 1.87 0.73 0.73 −0.87 −0.38 0.72 2 (0.40)

6. Self-hate
WBIS 4.63 2.06 0.68 0.68 −0.42 −1.10 0.66 0 (0.00)
WBIS-M 4.16 2.24 0.77 0.77 −0.20 −1.46 0.59 0 (0.00)

7. Self-value
WBIS 4.91 1.93 0.78 0.78 −0.72 −0.64 0.70 0 (0.00)
WBIS-M 4.38 2.10 0.81 0.81 −0.38 −1.24 0.63 2 (0.40)

8. Deserving no socially fulfilling life
WBIS 2.95 2.08 0.53 0.54 0.69 −0.91 0.42 1 (0.32)
WBIS-M 2.78 1.97 0.55 0.56 0.73 −0.80 0.40 2 (0.40)

9. Feeling okay (r)
WBIS 1.80 1.29 0.39 0.39 2.04 4.38 0.26 1 (0.32)
WBIS-M 2.07 1.43 0.42 0.41 1.48 1.63 0.30 1 (0.20)

10. Not being true self
WBIS 4.02 2.12 0.58 0.59 −0.02 −1.32 0.57 2 (0.63)
WBIS-M 3.76 2.04 0.63 0.63 0.11 −1.27 0.54 1 (0.20)

11. Not meriting to be dated
WBIS 4.76 1.96 0.57 0.57 −0.50 −0.97 0.68 0 (0.00)
WBIS-M 4.34 2.00 0.65 0.65 −0.30 −1.14 0.62 4 (0.80)

Total scale 11-item version
WBIS 4.59 0.90 −0.35 −0.21 7 (0.03)
WBIS-M 4.36 1.03 −0.35 −0.39 14 (0.04)

Total scale 10-item version
WBIS 4.38 0.97 −0.31 −0.38 6 (0.03)
WBIS-M 4.27 1.18 −0.30 −0.65 12 (0.03)

M, mean; SD, standard deviation; pm, item difficulty; rit-11, corrected item-total correlation of the 11-item version of the
WBIS/-M; rit-10, corrected item-total correlation of the 10-item version of the WBIS/-M; (r), reverse scored. aThe WBIS was used
until March 2015, and the WBIS-M was used from April 2015; bin the 10-item version, item 4 (“weight-change desire”) was
removed.
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sized correlations with the EDE-Q subscale restraint.
Overall, the WBIS revealed smaller validity indicators
than the WBIS-M, with few differences between the 11-
item and the 10-item versions.

Distributions of WBIS/-M Mean Scores
The residuals of WBIS/-M mean scores showed non-

normality as examined with the Shapiro-Wilk test (p <
0.001), but homoscedasticity was given as examined
with the Brown-Forsythe test (p > 0.05). Consequently,
an ART-ANOVA was performed, which did not in-
dicate any significant effects of sex, age, weight status,
or their interactions on the WBIS/-M mean scores (all
ps > 0.05). The detailed results of the ART-ANOVA are
presented in the online supplement (online suppl.
Table S2).

Discussion

This is the first psychometric investigation of the
WBIS/-M in a large prebariatric sample. Because item 4
(“weight-change desire”) of the WBIS/-M showed low
corrected item-total correlations, the 10-item versions
(without item 4) of the WBIS/-M have been evaluated,
additionally to the original 11-item versions. The 10-item

versions of WBIS/-M revealed better item characteristics,
internal consistency, model fit indices for unidimen-
sionality, and convergent and divergent validity than the
original 11-item versions, with the 10-item version of the
WBIS-M showing the best psychometric properties in the
present sample.

Item analyses yielded a low percentage of missing
item responses (<5%) for both the WBIS and WBIS-M
as reported before [12]. Item-total correlations were
medium- to large-sized, being smaller for the WBIS
than for the WBIS-M. Plausibly, item 4, the only item
focusing on the wish to lose weight, was homogenously
answered with the maximum response option (highly)
by prebariatric patients willing to undergo invasive
weight loss treatment and showed corrected item-total
correlations below the threshold (rit <0.30). Notably,
item 4 showed lower mean scores and sufficient cor-
rected item-total correlations in previous studies
among US American prebariatric adults [12] and ad-
olescents [10]. Possibly, in the USA also patients with a
lower wish to lose weight opt for bariatric surgery, as it
requires no presurgical dietetic therapy and is more
common than in Germany [38, 39]. In Germany, pa-
tients face high bureaucratic requirements [40] and
must undergo an obligatory dietetic and behavioral
weight loss therapy before surgery, which could

Table 3. Spearman rank correlation coefficients (r) of the WBISa (n = 325) and the WBIS-Ma (n = 500) with
measures for convergent and divergent validation

Measures for validation r of the WBIS r of the WBIS-M

11-item
version

10-item
versionb

11-item
version

10-item
versionb

Convergent validity
POTSc 0.25** 0.26** 0.39** 0.39**
EDE-Q eating concernd 0.51** 0.51** 0.59** 0.59**
EDE-Q shape concernd 0.62** 0.62** 0.66** 0.65**
EDE-Q weight concernd 0.59** 0.59** 0.64** 0.63**
IWQOL-Litee −0.61** −0.62** −0.63** −0.63**
GSESf −0.30** −0.31** −0.40** −0.40**
PHQ-9g 0.52** 0.52** 0.54** 0.54**

Divergent validity
EDE-Q restraintd 0.13*h 0.13*h 0.14** 0.13**

r, Spearman rank correlation coefficients. *p < 0.05. **p < 0.001. aTheWBIS was used until March 2015, and
theWBIS-Mwas used from April 2015; bin the 10-item version, item 4 (“weight-change desire”) was removed;
cPOTS, Perception of Teasing Scale mean score (1–5#, #showing less favorable scores); dEDE-Q, Eating
Disorder Examination-Questionnaire subscale mean score (0–6#); eIWQOL-Lite, Impact of Weight on Quality
of Life-Lite transformed sum score (0#–100); fGSES, General Self-Efficacy Scale sum score (4#–40); gPHQ-9,
Patient Health Questionnaire 9 sum score (0–27#); hp = 0.02.
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increase their wish to lose weight. Also different from
US samples [10, 12], item 1 (“feeling competent”)
showed sufficient item-total correlations [41] in the
present study and seems to be applicable for German
prebariatric patients. This is consistent with lower
competence-related teasing toward individuals with
overweight and obesity in Germany compared to the
USA [42].

As found previously [12], most items had a low
kurtosis and negative skewness, indicating high item
responses and agreement with WBI. The item difficulty
indices ranged from very easy to very difficult and were
easier than in a population-based sample [13]. This
accords to the higher WBI and, especially counting for
item 4, higher wish to lose weight among prebariatric
samples compared to the general population. Notably,
the items of the WBIS-M had more medium-sized
difficulty indices than the WBIS, suggesting a better
differentiation ability [27]. However, this may also be
due to the more heterogeneous weight status of the
WBIS-M than the WBIS subsample. Among all inves-
tigated versions, the new 10-item version of WBIS-M
revealed the best item characteristics. Surprisingly, in the
present study, the WBIS/-M mean scores after removing
item 4 resembled those in US American prebariatric
studies after removing item 1 [10, 12], but were smaller
than those in a German prebariatric study after re-
moving item 1 [11]. Most likely, the mean scores of the
study by Hübner et al. [11] were positively skewed as the,
in Germany, highly rated item 4 was retained, and the
lowly rated item 1 was removed. Moreover, the WBIS
yielded significantly higher mean scores than the WBIS-
M as shown before in population-based samples [8, 13],
which might reflect a lower identification of prebariatric
patients with the weight-neutral language of the
WBIS-M.

The unidimensionality of both versions of the WBIS
was supported by two of five model fit indices, in ac-
cordance with previous evidence in prebariatric samples
[12], whereas the unidimensionality of both versions of
the WBIS-M was supported by three of five model fit
indices. Among all tested versions, the 10-item version of
WBIS-M showed the best model fit among prebariatric
samples with a CFI close to the cut-off, being inter-
pretable as supporting the model fit [43]. Nevertheless,
the unidimensionality of the WBIS/-M stays question-
able. Internal consistency was rated good for all inves-
tigated versions, as similarly shown for the WBIS in
another German prebariatric sample [11]. Again, the
WBIS-M exceeded the WBIS, and the 10-item version of
the WBIS-M showed the best internal consistency.

Concerning convergent validity, the WBIS/-M
showed significant, medium- to large-sized correla-
tions with the measures for validation, confirming
previous findings on correlations with depression,
eating disorder psychopathology, and quality of life
among prebariatric samples [2, 10], while extending
evidence for general self-efficacy. Additionally, per-
ceived weight-related childhood teasing was added as a
construct of convergent validity and showed medium-
sized correlations with the WBIS-M, but only small-
sized correlations with the WBIS, which may be due to
significantly different scores in the POTS assessing
perceived weight-related childhood teasing. In addi-
tion, the WBIS had generally lower correlations with
the measures for convergent validation than the WBIS-
M. Expectedly, the WBIS/-M showed only small-sized
correlations with attempts to dietary restriction [10].
The ANOVA revealed no significant main or inter-
action effects of sex, age, and weight status on the
WBIS/-M mean scores, suggesting that WBI is not a
matter of these sociodemographic and anthropometric
variables as similarly suggested by previous studies [11,
12]. The fact that in a German population sample [13]
significant variations of the WBIS were found by sex,
weight status, and sex × age interaction could be ex-
plained by a higher variance regarding these indicators
in the population and greater homogeneity in our
prebariatric sample.

The strengths of the study included the multicenter
design, the large sample which was representative for
bariatric surgery in Germany regarding sex, age, and BMI
[44], and the investigation of theWBIS-M, which had not
been psychometrically evaluated among prebariatric
samples before. The WBIS/-M was validated with in-
ternationally established self-report questionnaires.
Moreover, response bias was limited by using objectively
measured body weight and height and data collection was
conducted independently from clinical procedures.

On the other hand, the study is limited by the sig-
nificant differences of mean age and weight status dis-
tribution between the subsamples. Further, the subsample
data were assessed at different time points with time
differences up to 10 years and 5 months and thus may be
influenced by unobserved time-depending covariates.
Moreover, this study did not assess test-retest reliability,
socioeconomic factors, which were shown to have an
impact on WBI in the general population [13], and
gender dimensions outside the binary system. Finally, the
study results are only representative for a Western in-
dustrialized country and must be interpreted considering
this sociocultural background.
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Conclusion

The comparison of the psychometric properties of the
WBIS and the WBIS-M and their 11-item and 10-item
versions after removing item 4 among German pre-
bariatric patients found the new 10-item version of the
WBIS-M to be the most valid and reliable. The ques-
tionable unidimensionality of the WBIS/-M should be
investigated in further studies and might be discarded in
favor of another factor structure. Finally, the new 10-item
version of WBIS-M should be further investigated and
validated, considering socioeconomic factors to identify
risk groups of WBI and including international com-
parisons to understand whether and why differences in
psychometric properties occur. Moreover, longitudinal
studies on WBI among prebariatric/bariatric samples are
necessary, to evaluate prospective relations between WBI
and psychopathology. Possibly, the new 10-item version
of WBIS-M could help detect WBI during bariatric
surgery, which could be approached psychotherapeuti-
cally, e.g., by cognitive-behavioral therapy [45], and in
turn improve bariatric surgery outcomes [5]. Neverthe-
less, the valid and reliable assessment of WBI should help
rise the public attention for weight bias and WBI and
encourage politicians, health care professionals, and the
public to diminish this health burden.
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