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Abstract

Purpose—Weight bias internalization, or the process of applying negative weight-related
attitudes and beliefs to oneself, is an important construct in regard to patients pursuing bariatric
surgery. Weight bias internalization (or internalized weight bias) has been previously associated
with depressive symptoms and binge eating among pre-surgical bariatric patients. However, a gap
in the literature exists pertaining to how certain eating behaviors may mediate the relationship
between weight bias internalization and binge eating. The present study assessed the role of eating
behaviors (i.e., cognitive restraint, disinhibition, and hunger) as mediators between weight bias
internalization and binge eating symptoms when controlling for depression.

Materials and Methods—A total of 708 adults (Mage = 42.91; White = 95.3%; women
=79.4%) seeking bariatric surgery at a tertiary academic medical center in the Appalachia region
of the USA were included in this retrospective study. Patients completed validated measures of
weight bias internalization, eating behaviors, and depression as part of a routine, psychological
evaluation in order to determine surgical clearance.

Results—Disinhibition and hunger were significant mediators in the relationship between weight
bias internalization and binge eating beyond the role of depressive symptoms alone.
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Conclusion—Disinhibited eating, or the tendency to experience a loss of control and eating in
response to negative emotions, as well as subjective feelings of hunger are important dimensions
of eating, particularly as related to weight bias internalization and binge eating. Weight bias
internalization is an important factor to consider among pre-surgical bariatric patients and warrants
additional treatment considerations.
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Bariatric surgery; Preoperative care

Introduction

Weight bias is defined as negative attitudes, beliefs, and discriminatory behaviors based on
an individual’s weight [1, 2] that disproportionately affects individuals with obesity [3]. In
the USA, perceived weight discrimination increased in the past decade (i.e., 1995 to 2005)
by 66% [4]. In an effort to mitigate the negative impact of weight bias, the American Society
for Metabolic and Bariatric Surgery (ASMBS) released a position statement emphasizing the
importance of recognizing weight bias among individuals pursuing bariatric surgery [5].

Further, it has also been recognized that individuals not only endure overt acts of weight
bias but also apply these negative attitudes and beliefs to themselves. The term weight bias
internalization (or internalized weight bias) captures this negative self-evaluative process
[6]. A systematic review found that weight bias internalization has been associated with
depression, anxiety, and disordered eating among persons with excess weight and obesity [7,
8]. For bariatric surgery patients specifically, weight bias internalization has been associated
with symptoms of depression [8-10] and disordered eating [11]. Thus, it is unsurprising

that more research on weight bias internalization among bariatric patients is needed [5, 12].
To date, it has been documented that individuals with excess weight or obesity with high
levels of internalized weight bias endorse more binge eating episodes per week [13]. For
bariatric surgery patients, this is of notable concern given some research that has found that
the presence of binge eating is associated with suboptimal weight loss following surgery
[14].

However, it is not expected that every patient who experiences weight bias internalization
engages in binge eating behaviors. Therefore, it is imperative for research to further
explore what other variables may place bariatric surgery candidates who experience
weight bias internalization at risk for binge eating. A previous study conducted among
pre-surgical bariatric patients found that emotion dysregulation may mediate the relationship
between weight bias internalization and disordered eating [15]. Cox and Brode [16] found
that among pre-surgical bariatric patients, disinhibited eating (i.e., inclination toward an
overconsumption of food, difficulty restraining eating impulses, and loss of control eating)
explained the relationship between depressive symptoms and binge eating. However, it

is unclear to what extent weight bias internalization influences binge eating by way of
disordered eating above and beyond the role of depression.
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The main aim of the present study was to determine if particular behavioral and cognitive
aspects of eating behaviors explain the relationship between high levels of weight bias
internalization and binge eating symptoms. The present study explored three dimensions
of eating behaviors, measured by the Three-Factor Eating Questionnaire (TFEQ; [17]).
The three dimensions of eating behaviors and cognitions included (1) cognitive restraint
(the tendency to consciously restrict one’s food intake in an effort to control weight),

(2) disinhibition (the tendency to overeat and/or experience a loss of control while eating
related to negative emotions), and (3) hunger (the level of susceptibility to bodily signs and
symptoms, as well as subjective feelings that signal one’s drive for food).

Based on previous research that has found a significant association between binge eating
and disinhibition [16, 18], as well as a significant relationship between depression and
binge eating [16, 19], it was hypothesized that disinhibition would mediate the relationship
between weight bias internalization and binge eating when controlling for the impact of
depressive symptoms (Model 1; Hypothesis 1). Given more limited theoretical justification
and research to date, it was hypothesized that the eating dimensions of cognitive restraint
(Model 2) and hunger (Model 3) would not mediate the relationship between weight bias
internalization and binge eating when controlling for depression (Hypothesis 2).

Methods

Participants

A total of 708 adult patients presenting for bariatric surgery at an MBSAQIP-accredited
tertiary academic medical center located in the Appalachia region of the USA were
evaluated between June 1st, 2018 and March 31st, 2020. Patients ranged in age from 19

to 70 years old (M= 42.91; SD = 11.00) and consisted of predominantly White (95.3%),
heterosexual (93.1%), cisgender (i.e., individuals whose gender identity corresponds to their
sex assigned at birth) women (79.4%). Body mass index (BMI; M= 48.92; SD = 7.81)

was calculated as kg/m? and ranged from 34.70 to 85.04 kg/m2. The majority of patients
reported interest in pursuing sleeve gastrectomy (71.8%), followed by Roux-en-Y gastric
bypass (26.3%), and a small number reported uncertainty of what type of bariatric surgery
would be pursued (1.8%). Additional characteristics of the full sample are presented in Table
1.

Measures

Demographics—~Patients were asked to provide demographic information consisting of
age, gender identity, race/ethnicity, sexual orientation, education level, employment status,
and height and weight in order to calculate BMI.

Weight Bias Internalization Scale—The Weight Bias Internalization Scale (WBIS) [6]
is an 11-item measure of internalized weight stigma and one of the most commonly used
measures to assess the construct. Respondents answer each item based on a 7-point scale

(1 = strongly disagree, 7 = strongly agree). Scores range from 11 to 77, with higher scores
indicative of greater weight bias internalization. The WBIS has demonstrated high internal
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consistency in its development [6] and has recently been used among samples of bariatric
surgery patients [11, 15].

Binge Eating Scale—The Binge Eating Scale (BES) [20] is a 16-item measure of binge
eating symptomatology. Respondents are presented with different response options ranging
in severity for each item characteristic. A total score is calculated with scores ranging from
0 to 46, with higher scores indicating more binge eating symptoms. Scores are further
categorized into three groups: absent/minimal binge eating (< 17), mild to moderate binge
eating (18 to 26), and severe binge eating (=27). The BES has been previously used among
pre-surgical bariatric samples [16] and has demonstrated high internal consistency and
strong factorial validity [21].

Three-Factor Eating Questionnaire—The Three-Factor Eating Questionnaire (TFEQ)
[17] consists of items measuring cognitive and behavioral aspects of eating. The measure is
comprised of 51 total items: 36 items prompt participants to respond to yes/no questions,

14 items are based on a 1-to-4 response scale, and one item is based on a 1-to-6 response
scale from no restraint in eating to total restraint. The TFEQ assesses three dimensions

of eating behavior: cognitive restraint, disinhibition, and hunger. Scores from the three
subscales range from 0 to 21 (cognitive restraint; TFEQ-CR), 0-16 (disinhibition; TFEQ-D),
and 0-14 (hunger; TFEQ-H). The TFEQ has demonstrated adequate internal consistency for
each of the three subscales among a sample of participants with obesity [22] and pre-surgical
bariatric patients [16].

Beck Depression Inventory-1l—The Beck Depression Inventory-11 (BDI-I1) [23]
consists of 21 items assessing symptoms of depression in the past 2 weeks. All items are
summed in order to yield a total score and are further categorized based on level of severity:
minimal (0-13), mild (14-19), moderate (20-28), and severe (29-63). The BDI-II has been
administered among samples of bariatric samples and has yielded strong psychometric
properties [16, 24, 25].

Procedure—The Institutional Review Board at West Virginia University approved all
study procedures. Patients completed several self-report questionnaires on an electronic
tablet as part of a standard, routine psychological evaluation for surgical clearance prior to
bariatric surgery. The prospectively collected data were retrospectively reviewed. All data
were collected and managed in a HIPAA-compliant, REDCap (Research Electronic Data
Capture, Vanderbilt University, Tennessee) database. Data were subsequently downloaded
from REDCap to SPSS (IBM, New York) version 25.0 for all statistical analyses.

Statistical Analysis

Descriptive statistics and correlations were calculated for all study variables (7= 708).
The effect of demographic variables, such as age, BMI, and gender, was assessed on all
study variables via Pearson correlations or #tests. For the present study, the sample size
was considered to be sufficient to achieve 0.80 power to detect a medium effect size from
mediation analyses [26], Based on a bootstrapping approach of 7=5000, Hayes’ [27]
PROCESS command was used for the three mediation analyses. Significant mediation was
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determined based on whether zero was contained within the lower and upper confidence
interval (CI) limits for the indirect effect. For each model, WBIS and BES were the
predictor and outcome variables, respectively. The three subscales of the TFEQ were entered
separately into each model in order to assess whether TFEQ-CR, TFEQ-D, and TFEQ-H
mediated the relationship between WBIS and BES.

Descriptive statistics, including means and standard deviations, and Pearson correlations for
all study variables, including age and BMI, are presented in Table 2. Age was significantly
correlated with each study variable (s < 0.05) except for the WBIS and BDI-11. BMI

was only significantly correlated with the TFEQ-CR and BDI-II (ps < 0.05). Significant
correlations with age were between a small-to-moderate strength, whereas significant
correlations with BMI were small [28]. The WBIS was significantly correlated with the
BES and all subscales of the TFEQ, with the strengths of the correlations ranging from small
to large. The only difference in gender was found for the TFEQ-CR, #706) = 12.30, p<
0.001, with women (M= 13.75, SD = 3.84) endorsing higher levels of restraint compared to
men (M= 11.60, SD = 4.62). No statistically significant differences in gender were found
(o5 > 0.05) for the WBIS (women: M= 42.90, SD = 12.35; men: M =41.13, SD = 13.54),
TFEQ-D, (women: M=5.93, SD = 3.11; men: M= 6.24, SD = 3.38), TFEQ-H (women:
M=3.76, SD = 3.03; men: M=4.23, SD = 3.25), BES (women: M=12.34, SD = 6.94;
men: M= 12.63, SD = 7.68), or BDI-Il (women: M= 8.36, SD = 8.13; men: M=8.98, SD
= 9.62). As expected, the BDI-II was significantly correlated with all study variables (ps <
0.01). Thus, the BDI-1I and age were included as covariates in all study analyses.

Model 1: Disinhibition as a Mediator Between Weight Bias Internalization and Binge Eating

Results of the indirect effect of WBIS on BES through TFEQ-D revealed that zero was

not contained within the Cls (6= 0.11, CI [0.08, 0.14]). Therefore, results indicate that
TFEQ-D significantly mediated the relationship between WBIS and BES (see Fig. 1 for the
unstandardized coefficients, standard errors (SEs), and p values of the mediation model).

Model 2: Cognitive Restraint as a Mediator Between Weight Bias Internalization and Binge

Eating

Results of the indirect effect of WBIS on BES through TFEQ-CR revealed that zero was
contained within the Cls (6= 0.004, CI [- 0.01, 0.02]), thus indicating that TFEQ-CR

did not significantly mediate the relationship between WBIS and BES (see Fig. 2 for the
unstandardized coefficients, standard errors (SEs), and p values of the mediation model).

Model 3: Hunger as a Mediator Between Weight Bias Internalization and Binge Eating

Results of the indirect effect of WBIS on BES through TFEQ-H revealed that zero was

not contained within the Cls (6= 0.08, CI [0.05, 0.11]). Therefore, results indicate that
TFEQ-H significantly mediated the relationship between WBIS and BES (see Fig. 3 for the
unstandardized coefficients, standard errors (SEs), and p values of the mediation model).
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Discussion

The purpose of the present study was to assess the relationship between weight bias
internalization and binge eating as influenced by different dimensions of eating behaviors.
Results support the hypothesis that disinhibition mediates the relationship between weight
bias internalization and binge eating among pre-surgical bariatric patients. It is notable
that even when controlling for depression, higher levels of weight bias internalization
predicted greater binge eating symptoms as influenced by greater levels of disinhibition.

In other words, the act of shaming oneself based on weight may influence one’s difficulty
in regulating impulses to eat and/or use food as a method of coping. Furthermore, such
disinhibited eating may give way for patients to eat an uncomfortably large amount of food
that is indicative of a binge episode. Future research may consider exploring more complex
associations between disinhibited eating, binge eating, and other variables not examined in
the present study, such as exposure to adverse life events or emotion dysregulation which
could serve as factors that further explain disordered eating among pre-surgical bariatric
patients.

Results from the present study supported the hypothesis that cognitive restraint would not
mediate the relationship between weight bias internalization and binge eating. Hunger,
however, was found to be a significant mediator, even when controlling for depression. One
explanation for this finding could be that pre-surgical bariatric patients with high levels

of internalized weight bias may be more susceptible to misattributing hunger cues and
differentiating between their bodily cues of hunger versus emotionally driven feelings for
hunger. Alternatively, patients with strong, negative attitudes toward themselves because

of their weight may place excessive focus on these internalized attitudes, thus making it
challenging to recognize genuine bodily cues that signal hunger. This relationship between
internalized weight bias and subjective feelings of hunger may present as problematic eating
behaviors, such as grazing/picking and nibbling, mindless eating, and emotional eating
which are commonly found among bariatric patients [29].

Thus, the current study has important clinical implications. Findings highlight the
importance of assessing the extent to which patients apply societally-driven and stigmatizing
attitudes and beliefs about their weight to themselves (i.e., patients’ level of internalized
weight bias). These results emphasize the importance of assessing for internalized weight
bias among pre-surgical bariatric patients—regardless of whether symptoms of depression
are present or not—given its influence on binge eating in the presence of high levels

of disinhibition. By including aspects of internalized weight bias in a patient’s case
conceptualization, providers may gain further insight into how these internalized, weight-
related attitudes may be associated with one’s eating behaviors. Increased vigilance

in diagnosing internalized weight bias may yield greater opportunities for pre-surgical
therapeutic intervention and concerted post-surgical surveillance of behaviors known to
lessen health improvement after bariatric surgery.

Findings from this study also support the need for future clinical research focused on
creating or adapting interventions to address internalized weight bias, as well as disinhibited
eating and subjective feelings of hunger among patients pursuing bariatric surgery.

Obes Surg. Author manuscript; available in PMC 2022 February 01.
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Cognitive-behavioral interventions in previous studies focused on internalized weight bias
and disinhibited eating have shown to reduce symptoms of disordered eating among adults
pursuing bariatric surgery [30]. Such interventions could not only reduce the frequency

of binge eating symptoms but also increase the chances of greater weight loss outcomes
[31, 32] yielding greater improvement in health. With further understanding of weight

bias internalization, better therapeutic interventions may be developed, which may alter
preoperative and postoperative patient care. Prior research has shown that multidisciplinary
care with preoperative preparation and close continued follow-up postoperative care
improves effectiveness of bariatric surgery [33]. Gaining a greater understanding of weight
bias internalization could further help to mitigate the adverse effects on surgical outcomes.

Limitations of the present study should be noted. First, the study sample consisted of
mostly White, heterosexual women. Therefore, the results cannot be generalized to people
of color or sexual minority patients pursuing bariatric surgery. Second, the cross-sectional
design of the study led to the utilization of atemporal mediation analyses, thus limiting the
implications that can be made due to the analyses not providing evidence for causality [34].
Future research should utilize methodology that enables temporal design-based mediation,
such as assessing the same patients pre- and post-surgery. Relatedly, the present study
utilized self-report questionnaires that ultimately only measured current as opposed to
lifetime eating pathology. Based on previous research, future studies may benefit from
considering the use of semi-structured interviews when specifically assessing binge eating
behaviors [35]. The current study’s sample only consisted of pre-surgical bariatric patients;
therefore, it is unclear if similar findings apply to patients in postoperative phases of care.
Similarly, the present study did not utilize a control group. Future research should assess
whether the present study’s findings are found among people with obesity who are not
pursuing bariatric surgery. Such research could determine to what extent results in the
present study are unique to patients pursuing bariatric surgery. Lastly, a purpose of the
routine evaluation was to determine psychological clearance; therefore, it is possible that
demand characteristics (e.g., presenting in an overly favorable way) may have impacted the
patients’ responses [36].

In summary, the current study recognizes the importance of assessing weight bias
internalization among pre-surgical bariatric patients given its relationships to eating
behaviors, including binge eating. Furthermore, the present study highlights the influence
of disinhibition and subjective feelings of hunger on the relationship between weight
bias internalization and binge eating. Findings suggest clinical implications in both the
assessment of pre-surgical bariatric patients, as well potential interventions to address
internalized weight bias, disinhibition, and subjective hunger in hopes of reducing symptoms
of binge eating and increasing providers’ sensitivity to patients’ needs. Future research
based on longitudinal designs and with control groups should be conducted to clarify

the directional relationship among these variables, such as between pre- and post-surgery
bariatric patients.
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Three-Factor
Questionnaire-
Disinhibition
(TFEQ-D)

b=0.08%**
SE=0.01

y 2 b=0.13*** SE=0.02
Weight Bias
Internalization (WBIS)
b=0.11, SE=0.02,
95% CI1[0.08, 0.14]
Fig. 1.

>
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b=1.38%"*
SE = 0.06

Binge Eating Scale
(BES)

Significant indirect effect of WBIS on BES as mediated by TFEQ-D, controlling for age
and BDI-II. For the lower path, values above the arrow refer to unmediated pathway (direct
effect), and values below the arrow refer to the mediated pathway (indirect effect). Asterisks
indicate significant unstandardized coefficients (7= 708; ***p < 0.001)
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Three-Factor
Questionnaire-Cognitive
Restraint
(TFEQ-CR)
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b=0.23*%**
SE =0.02

Binge Eating Scale

b=0.23***, SE=0.02
Weight Bias
Internalization (WBIS)
b =0.004, SE = 0.01,
95% CI [-0.01, 0.02]
Fig. 2.

> (BES)

Non-significant indirect effect of WBIS on BES as mediated by TFEQ-CR, controlling for
age and BDI-I11. For the lower path, values above the arrow refer to unmediated pathway
(direct effect), and values below the arrow refer to the mediated pathway (indirect effect).
Asterisks indicate significant unstandardized coefficients (7= 708;***p < 0.001)

Obes Surg. Author manuscript; available in PMC 2022 February 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuely Joyiny

Soulliard et al.

b=0.07%**
SE=10.01

Weight Bias
Internalization (WBIS)

Fig. 3.

Three-Factor
Questionnaire-Hunger
(TFEQ-H)

b=0.15***, SE=0.02

Page 12
b=.1.20***
SE =0.06

Binge Eating Scale

b=0.08, SE = 0.01,
95% CI [0.05, 0.11]

> (BES)

Significant indirect effect of WBIS on BES as mediated by TFEQ-H, controlling for age
and BDI-II. For the lower path, values above the arrow refer to unmediated pathway (direct
effect), and values below the arrow refer to the mediated pathway (indirect effect). Asterisks
indicate significant unstandardized coefficients (7= 708; ***p < 0.001)
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