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Abstract: Bariatric surgery candidates (BSC) are a highly vulnerable group for mental health im-
pairments. According to the theoretical model of weight stigma, weight-related experienced stigma-
tization (ES) negatively influences mental health through weight bias internalization (WBI). This
study tested this model among BSC and investigated whether this association depends on a negative
body image in terms of weight and shape concern as a potential moderator. As part of a German
multicenter study, ES, WBI, weight and shape concern, and depressive symptoms were assessed
via self-report questionnaires among n = 854 BSC. Simple and moderated mediation analyses were
applied to analyze whether WBI influences the relationship between ES and depressive symptoms,
and whether this influence depends on weight and shape concern. WBI significantly mediated
the relationship between ES and depressive symptoms by partially reducing the association of ES
with depressive symptoms. Weight and shape concern emerged as significant moderators in the
overall model and specifically for associations between WBI and depressive symptoms. The results
suggest that the association between ES and depressive symptoms among BSC is stronger in those
with high WBI. This association is strengthened by weight and shape concern, especially at low and
mean levels. Studies evaluating longitudinal associations between weight-related stigmatization and
mental health are indicated, as well as intervention studies targeting WBI in order to reduce adverse
effects of ES on mental health in BSC.

Keywords: bariatric surgery candidates; weight bias internalization; weight-related experienced
stigmatization; depressive symptoms; weight and shape concern

1. Introduction

The worldwide prevalence of obesity is increasing [1–3], with 13% of adults exceeding
a body mass index (BMI; kg/m2) of 30 kg/m2 according to the World Health Organiza-
tion [4]. In 2014, 2.3% of men and 5.0% of women globally met the criteria for obesity class 2
(35.0 kg/m2 ≤ BMI < 40.0 kg/m2) and 3 (BMI ≥ 40.0 kg/m2) [3]. Due to associations with
physical [5] and mental health impairments including depressive symptoms [6], obesity
poses a major economic challenge to healthcare systems [7]. The standard treatment of
obesity, behavioral weight loss treatment, including nutritional, physical activity, and be-
havioral, shows overall small effects on health outcomes [8]. Although, the adjunct of the

Nutrients 2024, 16, 510. https://doi.org/10.3390/nu16040510 https://www.mdpi.com/journal/nutrients

https://doi.org/10.3390/nu16040510
https://doi.org/10.3390/nu16040510
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/nutrients
https://www.mdpi.com
https://orcid.org/0000-0001-7794-2897
https://orcid.org/0000-0002-5915-8692
https://orcid.org/0000-0003-2775-1296
https://doi.org/10.3390/nu16040510
https://www.mdpi.com/journal/nutrients
https://www.mdpi.com/article/10.3390/nu16040510?type=check_update&version=1


Nutrients 2024, 16, 510 2 of 13

subcutaneous application of semaglutide can optimize the effects [9], bariatric surgery is
the most efficacious treatment for patients with severe obesity, including obesity class 2
with physical comorbidity and class 3 leading to significant weight loss of 20–35% and
long-term improvements in physical and mental comorbidities [10,11].

Among individuals with obesity, bariatric surgery candidates (BSC) comprise a notably
vulnerable group to mental health impairments, given that up to 58% of these patients
present with a mental disorder, especially affective and anxiety disorders, as well as
eating disorders [12]. Rates of depression are significantly higher in BSC than in those
seeking behavioral weight loss treatment [13]. However, so far, mechanisms related to
the development of psychopathology such as depressive symptoms among BSC are not
fully understood. Based on Tylka et al.’s [14] theoretical model of weight stigma, which is
based on both longitudinal and cross-sectional data and supported by recent cross-sectional
research [15–18], experienced stigmatization (ES) may lead to weight bias internalization
(WBI) and/or body shame, thereby negatively influencing psychological well-being. While
ES describes negative experiences related to one’s weight [19], with weight-based teasing
being the most common type of ES [20], WBI denotes individual beliefs that negative
stereotypes related to one’s weight are true for oneself. A variety of cross-sectional studies
demonstrated that both ES and WBI increase with higher BMI [8,20–22], and are negatively
associated with mental health including depressive symptoms [23–29]. This pattern is
especially pronounced in BSC compared to individuals with obesity undergoing behavioral
weight loss treatment [30,31], with prospective experimental evidence highlighting stronger
negative effects on mental health for WBI than for ES [32]. ES and WBI were found to be
associated with medium effect size, according to a systematic review with predominantly
cross-sectional evidence, in adults from the population [27], and based on a cross-sectional
study in BSC [21]. Notably, a systematic review revealed that ES in terms of weight-based
teasing in childhood was longitudinally and cross-sectionally positively associated with
depressive symptoms in both childhood and adulthood [33]. Another recent cross-sectional
study among treatment-seeking adults with obesity who have experienced and internalized
weight stigma found a high percentage of depressive symptoms [29].

Supporting Tylka et al.’s [14] model, a recent systematic review demonstrated that
WBI may function as a mediator between ES and psychological well-being, including
depression, disordered eating, and body dissatisfaction, in community-based and clinical
populations [34]. Specifically, in adult patients with obesity participating in a behavioral
weight loss program, ES had a direct and an indirect effect on depression through WBI [35].
Among BSC, cross-sectional evidence identified the interplay of WBI, body shame, and
internalized shame as mediators in the relationship between ES and depression, though WBI
as a single mediator was not significant [36]. Body shame has been highly associated with
eating disorder symptoms, including weight and shape concern [37–39], and depressive
symptoms in BSC. At the same time, weight and shape concern and WBI were cross-
sectionally highly associated in BSC [31]. However, nothing is known about the potential
impact of weight and shape concern on the relationship between ES, WBI, and mental
health among BSC, specifically whether weight and shape concern strengthen the effect of
WBI on the association between ES and depressive symptoms.

In this context, the aim of this cross-sectional study was to investigate, first, the
mediating role of WBI on the relationship between ES and depressive symptoms among
BSC and, second, the potential influence of weight and shape concern on the association
between ES, WBI, and depressive symptoms. Based on Tylka et al.’s [14] theoretical model
of weight stigma and related evidence, it was hypothesized that ES directly and indirectly
(through WBI) will be related to depressive symptoms, and that this mediation will be
moderated by BSC’s weight and shape concern. An investigation of these associations was
deemed to be of high clinical relevance, since both WBI and weight and shape concern may
serve as potential intervention targets to improve BSC’s mental health.
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2. Materials and Methods
2.1. Sample

This study is part of the multicenter Psychosocial Registry for Bariatric Surgery (PRAC)
study, which longitudinally assesses psychosocial aspects in a consecutive sample of
patients seeking bariatric surgery in six participating study centers in Germany. Inclusion
criteria for the PRAC study were a minimum age of 18 years and a planned bariatric surgery.
Patients were excluded due to insufficient German language skills and inability to comply
with the study protocol. Based on an eligible sample of n = 978, data on the self-reported
measures of interest (see below) were missing for n = 124, leaving a total sample of n = 854
adult BSC, recruited between March 2012 and March 2023. All patients provided written
informed consent before study participation. Data collection proceeded independently
of clinical treatment, and all patients were informed that study data would be treated as
strictly confidential and inaccessible to the surgical team.

2.2. Measures

This study used PRAC baseline data from well-established self-report questionnaires
on weight and shape concern, weight-related stigmatization, and depressive symptoms,
assessed prior to bariatric surgery.

2.2.1. Predictor Variable: Experienced Stigmatization

The German version of the 6-item Perception of Teasing Scale (POTS [40,41]) was used
to assess how often participants had been the target of weight stigmatization by others in
their childhood on a 5-point scale ranging from 0 (“never”) to 4 (“very often”). The effect
of teasing on the individuals, a second subscale of the POTS, was not evaluated in this
study. All responses were summed up to a total score, with higher scores representing
more frequently perceived teasing (Cronbach’s alpha in the present study α = 0.97).

2.2.2. Outcome Variable: Depressive Symptoms

The 9-item subscale of the German version of the Patient Health Questionnaire (PHQ-
D [42–44]) was used to screen for depressive symptoms based on the Diagnostic and
Statistical Manual of Mental Disorders (DSM-IV [45]). All items were rated on a 4-point
Likert scale ranging from 0 (“not at all”) to 3 (“nearly every day”), with higher sum scores
indicating higher severity of depression (α = 0.85).

2.2.3. Mediator Variable: Weight Bias Internalization

The German version of the 11-item Weight Bias Internalization Scale (WBIS [46,47])
was used to assess the level of weight bias internalization describing someone’s belief that
negative stereotypes and negative self-statements about persons with overweight or obesity
apply to him- or herself. From April 2015, the WBIS was replaced by the German version
of the Modified Weight Bias Internalization Scale (WBIS-M [47,48]), which assesses WBI
across various weight statuses. Although the WBIS-M showed slightly better psychometric
properties than the WBIS, both measures showed acceptable internal consistency as well
as convergent and divergent validity [49]. In favor of good readability, only “WBIS” is
referred to in tables and figures. All items were rated on a 7-point Likert scale ranging from
1 (“strongly disagree”) to 7 (“strongly agree”). According to the results of psychometric
analyses, item 1 was removed before computing the mean score [47]. A higher mean score
indicates greater internalized weight stigma (α = 0.87).

2.2.4. Moderator Variable: Weight and Shape Concern

The 5- and 8-item subscales of the German Eating Disorder Examination Question-
naire (EDE-Q [50,51]) on weight concern and shape concern were combined to measure
a composite covering both weight and shape concern [52,53]. The items were rated on a
7-point Likert scale ranging from 0 (“no day”/“not at all”) to 6 (“everyday”/“extremely”)
with higher mean scores indicating greater weight and shape concern (α = 0.84).
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2.2.5. Control Variables

Sociodemographic characteristics were assessed by self-report, including participants’
age, sex (male, female), and education (≥10 school years, <10 school years). BMI was
calculated from participants’ measured weight and height using calibrated scales.

2.3. Data Analysis

A priori power analysis was calculated to determine the minimum sample size for
detecting medium-sized effects with a statistical power of 0.80. For mediation analyses
(small-sized a path, medium-sized b path, see Figure 1; percentile bootstrapping), n = 406
patients were required [54]. All statistical analyses were performed using IBM SPSS
Statistics Version 29 and a two-tailed significance level of α = 0.05. Prior to conducting
the main analyses, all variables were screened for plausibility and outliers. Pearson and
Spearman correlation analyses were run to examine bivariate associations between all study
variables and to identify relevant sociodemographic control variables.
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In order to examine whether there was an indirect effect of ES on depressive symptoms
through WBI, a simple mediation analysis was conducted using Model 4 from the SPSS
PROCESS macro 4.0 [55]. Secondly, in order to investigate the moderating influence of
weight and shape concern on all paths of the mediation model, a moderated mediation
analysis (Process Model 59) was conducted (see Figure 1 for the hypothesized model). Both
the mediation-only and moderated mediation models were controlled for sex, age, and
BMI due to significant associations of these variables with model variables. Bootstrapping
was applied, which involved repeated sampling from the dataset with replacement (i.e.,
10,000 bootstrap resamples), in order to achieve an approximation of the sampling distri-
bution of the indirect effect and to generate 95% confidence intervals for these effects. For
illustrative purposes, the moderating effect of weight and shape concern was calculated at
three different levels of the moderator (i.e., −1 SD, mean, +1 SD).

3. Results
3.1. Sample Characteristics

The sample had a mean age of 46.8 ± 11.6 years, with n = 547 (67.2%) women (Table 1).
Mean BMI was 48.7 ± 8.0 kg/m2, with the majority of patients having obesity class III
(n = 754, 88.3%). Most participants were married (n = 430, 51.7%) and had at least 10 years
of education (n = 579, 76.3%).
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Table 1. Sample characteristics.

Baseline Characteristics n M/n SD/% Min. Max.

Sociodemographic variables
Age 854 46.8 11.6 18 74
Sex 854

Women 547 67.2
Men 280 32.8

Marital status 832
Single 154 18.5

Partnership 160 19.2
Married 430 51.7
Divorced 63 7.6
Widowed 25 3.0

Educational level 759
≤10 school years 180 23.7
>10 school years 579 76.3
Anthropometrics

BMI, kg/m2 854 48.7 8.0 35.0 97.3
Obesity class 2 100 11.7
Obesity class 3 754 88.3

Psychological variables
POTS, 6–30 854 16.0 7.9 6.0 30.0
WBIS, 1–7 854 4.8 1.3 1.3 7.0

PHQ-D, 0–27 854 7.8 5.2 0.0 26.0
EDE-Q WS, 0–6 854 3.7 1.1 0.0 6.0

Note: BMI = body mass index; POTS = Perception of Teasing Scale; WBIS = Weight Bias Internalization Scale; PHQ-
D = Patient Health Questionnaire Depression Scale; EDE-Q WS = Eating Disorder Examination Questionnaire:
composite of weight and shape concern.

Associations between all study variables can be found in Table 2. Among possible
covariates, age, sex, and BMI, but not education, were significantly associated with the
predictor, outcome, mediator, and moderator.

Table 2. Correlations of study variables.

1 2 3 4 5 6 7

1. Age −
2. Sex −0.11 ** −
3. BMI −0.14 *** −0.03 −
4. Education 0.02 0.11 ** −0.11 ** −
5. POTS −0.36 *** 0.11 ** 0.29 *** −0.01 −
6. WBIS −0.17 *** 0.17 *** 0.09 * −0.03 0.38 *** −
7. PHQ-D 0.01 0.09 ** 0.14 *** −0.05 0.27 *** 0.56 *** −
8. EDE-Q WS −0.03 0.19 *** 0.09 0.01 0.33 *** 0.72 *** 0.56 ***

Note: BMI = body mass index (kg/m2); POTS = Perception of Teasing Scale; WBIS = Weight Bias Internalization
Scale; PHQ-D = Patient Health Questionnaire Depression Scale; EDE-Q WS = Eating Disorder Examination
Questionnaire: composite of weight and shape concern. * p < 0.05. ** p < 0.01. *** p < 0.001.

3.2. Mediation

The overall prediction by the model of greater depressive symptoms by more frequent
ES through the indirect effect of WBI was significant (F(5, 848) = 89.331, p < 0.001), ac-
counting for 35% of variance (see Table 3 and Figure 2). The inclusion of WBI in the model
reduced the direct effect of ES on depressive symptoms significantly (p < 0.001). Thus, WBI
was found to be a partial mediator of the association between ES and depressive symptoms.



Nutrients 2024, 16, 510 6 of 13

Table 3. Effects of simple mediation.

Path Independent
Variable

Dependent
Variable t p Direct Effect

[95% CI]
Indirect Effect

[95% CI]

a POTS WBIS 10.206 <0.001 0.06
[0.05, 0.07]

b WBIS PHQ-D 18.018 <0.001 2.23
[2.01, 2.52]

c POTS PHQ-D 7.931 <0.001 0.19
[0.15, 0.25]

c’ POTS PHQ-D 2.841 0.005 0.06
[0.03, 0.12]

0.13
[0.10, 0.16]

Note: POTS = Perception of Teasing Scale; WBIS = Weight Bias Internalization Scale; PHQ-D = Patient Health
Questionnaire Depression Scale.
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3.3. Moderated Mediation

The overall prediction by the model of greater depressive symptoms by more fre-
quent ES through WBI, while considering weight and shape concern, was significant
(F(8, 845) = 74.140, p < 0.001), accounting for 41% of variance (see Table 4 and Figure 2). The
interaction between the effects of ES and weight and shape concern on WBI was statistically
significant, p = 0.001. Specifically, the conditional effect of ES on WBI was significant for
low and mean values of weight and shape concern, both p < 0.001, while high values of
weight and shape concern did not moderate the effect between ES and WBI, p = 0.063. The
results thus indicate that the effect of ES on WBI was stronger for patients with low and
mean weight and shape concern—see Figure 3.
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Table 4. Effects of moderated mediation.

WBIS (Mediator) PHQ-D (Outcome)
Effect

[95% CI] t p Effect
[95% CI] t p

Path a

POTS 0.02
[0.01, 0.03] 4.97 <0.001

EDE-Q WS 0.74
[0.68, 0.79] 26.99 <0.001

POTS × EDE-Q WS −0.01
[−0.02, −0.00] −3.08 0.002

POTS ×
EDE-Q WS (−1 SD)

0.03
[0.02, 0.04] 5.37 <0.001

POTS ×
EDE-Q WS (mean)

0.02
[0.01, 0.03] 4.97 <0.001

POTS ×
EDE-Q WS (+1 SD)

0.01
[−0.00, 0.02] 1.86 0.063

Age −0.01
[−0.02, −0.01] −4.21 <0.001

Sex −0.01
[−0.13, 0.13] −0.18 0.860

BMI −0.01
[−0.01, 0.00] −1.35 0.177

Path b

WBIS 1.55
[1.29, 1.94] 9.57 <0.001

EDE-Q WS 1.38
[0.98, 1.70] 7.77 <0.001

WBIS × EDE-Q WS 0.49
[0.32, 0.72] 5.01 <0.001

WBIS ×
EDE-Q WS (−1 SD)

0.99
[0.63, 1.41] 5.17 <0.001

WBIS ×
EDE-Q WS (mean)

1.55
[1.29, 1.94] 9.57 <0.001

WBIS ×
EDE-Q WS (+1 SD)

2.11
[1.80, 2.62] 10.45 <0.001

Age 0.05
[0.02, 0.08] 3.75 <0.001

Sex −0.25
[−0.99, 0.22] −0.84 0.399

BMI 0.05
[0.01, 0.08] 2.83 0.005

Path c’

POTS 0.03
[−0.00, 0.08] 1.53 0.127

POTS × EDE-Q WS 0.03
[−0.01, 0.06] 1.39 0.164

Overall moderated mediation

POTS × WBIS ×
EDE-Q WS (−1 SD)

0.03
[0.01, 0.05]

POTS × WBIS ×
EDE-Q WS (mean)

0.03
[0.02, 0.05]

POTS × WBIS ×
EDE-Q WS (+1 SD)

0.02
[−0.00, 0.04]

Note. BMI = body mass index; POTS = Perception of Teasing Scale; WBIS = Weight Bias Internalization Scale; PHQ-
D = Patient Health Questionnaire Depression Scale; EDE-Q WS = Eating Disorder Examination Questionnaire:
composite of weight and shape concern.
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The moderating effect of weight and shape concern on the association between WBI
and depressive symptoms was significant, p < 0.001. Specifically, the conditional effect of
WBI on depressive symptoms was significant for low, mean, and high values of weight and
shape concern, all p < 0.001, indicating that they increased the association between WBI
and depressive symptoms—see Figure 4.
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Questionnaire Depression Scale; EDE-Q WS = Eating Disorder Examination Questionnaire: composite
of weight and shape concern.

There was no moderating effect of weight and shape concern on the association
between ES and depressive symptoms, p = 0.164, indicating that weight and shape concern
did not strengthen or weaken the respective association.

The moderation of the indirect effect of ES on depressive symptoms through WBI was
significant for low and mean values, but not for high values of weight and shape concern,
indicating that the indirect effect of ES on depressive symptoms through WBI was stronger
for patients with low and mean weight and shape concern.

4. Discussion

This cross-sectional study was the first to test the theoretical model of weight stigma [14],
specifying associations between experienced stigmatization (ES), weight bias internaliza-
tion (WBI), and depressive symptoms among bariatric surgery candidates (BSC), adding
weight and shape concern as a potential moderator. In a large baseline sample of BSC, we
found mediating effects of WBI on the relation between ES and depressive symptoms, and
weight and shape concern moderated this mediation.

Notably, compared to a community sample of adults with overweight or obesity [18],
the association between ES and WBI was smaller in this study of BSC, but similar to another
recent study in BSC [21]. Supporting the suggested model and prior population-based
research [34], WBI was here found to mediate the association between ES and depressive
symptoms. The result is also in line with cross-sectional findings in individuals opting
for surgical and non-surgical intervention with obesity [35], showing an indirect effect of
more ES on lower mood through WBI. A recent cross-sectional study in BSC did not find a
significant separate effect of WBI on ES and depressive symptoms, but only in combination
with high internalized shame and body shame, and low self-compassion [36]. Based on the
present results, depressive symptoms among BSC, who experienced frequent weight-based
teasing in childhood, were stronger in those with a higher than lower internalized weight
bias. Thus, health care professionals might pay particular attention to patients undergoing
bariatric surgery, believing that negative stereotypes about weight apply to themselves, in
order to improve their psychological well-being in relation to ES in childhood.
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Based on Tylka et al.’s model [14], there may be a moderation effect caused by body
shame on associations between ES and mental health. The present study extended this
model by testing the moderating effect of weight and shape concern. As hypothesized, a
significant moderating effect of weight and shape concern was found: weight and shape
concern strengthened the mediating effect of WBI on the association between ES and
depressive symptoms among BSC, especially in those with low and mean levels of weight
and shape concern. To understand this result, it is important to evaluate the separate path
connections. Weight and shape concern at all levels had a large moderating effect on the
relation between WBI and depressive symptoms. This result goes in line with findings
from a cluster analysis revealing that individuals with overweight or obesity and weight
concern showed low levels of happiness and positivity [56]. Similarly, a cross-sectional
study demonstrated that WBI was highly correlated with depressive symptoms and weight
and shape concern among BSC [57]. With a significant but small effect, the composite
of weight and shape concern moderated the relation between ES and WBI, indicating
that the lower the patients’ weight and shape concern, the stronger the positive relation
between ES and WBI. Experienced teasing in childhood may thus be especially important
for mental health among BSC who are less concerned about their weight and shape. In
other words, the association between experienced weight teasing in childhood and current
WBI is stronger for those with low or moderate levels of weight and shape concern, while
for those with high weight and shape concern, WBI is generally high, whether or not the
BSC reported an experience of weight teasing during childhood. This result, which is
implicated in the overall result, could be due to a general negative self-image that is not
necessarily weight-related.

Strikingly, the positive association between ES and depressive symptoms was not
moderated by weight and shape concern, against the hypothesis. Although the association
between ES and depressive symptoms was significant, as expected, it was only weak,
which is congruent with the results of a community study of adults with a mean BMI of
36 kg/m2 [18], but contrasts previous cross-sectional evidence showing strong correlations
between ES and depressive symptoms in adults with BMI between 28 and 45 kg/m2 seeking
behavioral weight loss treatment [24]. The fact that the strength of association between
ES and depressive symptoms was not affected by the level of weight and shape concern
suggests that BSC with high weight and shape concern and a high frequency of experienced
teasing do not suffer from stronger depressive symptoms than BSC with low weight and
shape concern and a low frequency of experienced teasing. Given the large association of
weight and shape concern and depressive symptoms, and the small association between ES
and depressive symptoms, the result may suggest that weight and shape concern alone are
relevant for patients’ mental health, but do not serve as protective or adverse mechanisms
between childhood teasing and current depressive symptoms.

The strengths of this study include the large sample size, the multicenter design,
and the application of internationally well-established self-report instruments. Among
the limitations, data were only quasi-longitudinal with patients reporting their current
perceptions of weight teasing in childhood, thus precluding causal interpretations of the
present results. Although the WBIS refers to experienced weight-based teasing in childhood,
there was no objective information on patients’ weight status in childhood available. With
Tylka et al.’s model [14], postulating a rather longitudinal mediation, it must be taken
into account that this cross-sectional study’s level of evidence is lower compared to those
of longitudinal studies, offering the possibility to establish causality. Further, socially
desirable response behavior cannot be completely ruled out, even if the participants were
informed that their answers played no role in the clinical decision to have surgery.

5. Conclusions

This study cross-sectionally confirms that WBI acts as a mediator between ES and
depressive symptoms, and that weight and shape concern have moderating effects on this
mediating pathway among BSC. Clinically, the results suggest that the reduction in WBI in
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BSC may be a valuable target in psychological intervention. The strong correlation between
WBI and depressive symptoms shown in this study, high prospective associations between
presurgical and postsurgical depressive symptoms [58], and predictive effects of presurgical
WBI for diminished weight loss after surgery [59] support pre-surgical assessments as well
as improvements in WBI and depressive symptoms as clinical necessities in BSC [60]. A
related intervention target could be weight and shape concern. Herein, patients with
low weight and shape concern should not be neglected, because for these patients, the
mediating effect of WBI on the association between ES and depressive symptoms was
especially strong. Regarding psychotherapy in BSC, the results highlight that not the
frequency of ES in the past, which cannot be changed in the present, but internal conditions,
including WBI and weight and shape concern, are largely related to mental health.

In order to better understand the etiology of BSC’s depressive symptoms and postsur-
gical outcomes, future research should use longitudinal designs prospectively assessing
weight-based teasing in childhood, pre- and postsurgical WBI and outcomes. Due to the
importance of WBI for mental health among the population and people with overweight or
obesity [61–63], intervention studies aiming to reduce the level of WBI will be of high clini-
cal interest. The number of recently developed studies evaluating the efficacy of lowering
WBI [64,65] is small. They should be built upon in the future, focusing on the vulnerable
group of BSC.
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