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Abstract
Background Problematic eating behaviors and general psychopathology have been associated with poor weight loss after
bariatric surgery. However, little is known about how these aspects impact weight loss outcomes for the increasing number of
patients undergoing reoperative surgeries. This study compares disordered eating and weight-related outcomes before and
6 months after surgery in patients undergoing primary (P-Group) and reoperative bariatric surgery (R-Group).
Methods This longitudinal study assessed 122 P-Group and 116 R-Group patients before and 6 months after surgery. The
assessment included the eating disorder examination diagnostic items, and a set of self-report measures assessing eating disorder
symptomatology, grazing, depression, anxiety, and negative urgency.
Results Preoperatively, no differences were found between the R- and P-Groups in terms of disordered eating-related variables
(except for shape concern, which was higher for the R-Group). At 6 months after surgery, the R-Group revealed significantly
higher values for restraint (F(1,219) = 5.84, p = 0.016), shape (F(1,219) = 5.59, p = 0.019), weight concerns (F(1,219) = 13.36,
p = 0.000), depression (F(1,219) = 7.17, p = 0.008), anxiety (F(1,219) = 6.94, p = − 0.009), and compulsive grazing (F(1,219) =
6.13, p = 0.014). No significant pre- or post-surgery predictors of weight loss were found for the P-Group (χ2 = 0.70, p = 0.872).
In the R-Group, post-surgery anxiety (Waldχ2(1) = 6.19, p = 0.01) and the post-surgery number of days with grazing in the
previous month (Waldχ2(1) = 3.90, p = 0.04) were significant predictors of weight loss.
Conclusion At 6 months after surgery, the R-Group presented more problematic eating and general psychological distress, which
may put these patients at greater risk of poorer long-term weight outcomes.
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Introduction

Bariatric surgery has been considered the most effective treat-
ment for severe obesity, long-term weight loss, and resolution

of medical comorbidities [1–3]. However, there is consider-
able variability in weight outcomes, with some patients failing
to achieve a significant amount of weight loss [4], and others
experiencing weight regain after initially successful weight
results [3, 5–8]. Secondary surgeries have been performed in
patients experiencing poor outcomes and/or complications in
their first procedure. The need to resort to reoperative bariatric
surgeries has been increasing exponentially worldwide over
the recent years [9, 10]. The current global incidence of
reoperations is estimated to vary from 5 to 50% [11–13].
Some studies found different reoperation rates according to
the procedure, suggesting that restrictive procedures, such as
gastric banding, present a high reoperation rate of approxi-
mately 30.29% [14] compared to 0.92% for gastric bypass
[14], and 6.8% for gastric sleeve [15].

The literature has shown that great variability in weight
outcomes is also observed in patients undergoing reoperative
surgery. Some studies show inferior weight loss in secondary
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surgery [16–18], while others report similar weight loss in
primary and reoperative surgeries [19–21]. As in primary sur-
geries, most of the weight is lost within the first 12 months
after reoperation [16, 22, 23]. Despite inducing significant
weight loss [24], it is estimated that 8.8% of patients will
require a third surgery [25].

However, there is little knowledge regarding the factors
that may impact the results of these reoperative bariatric
surgeries. Research has shown that psychological and be-
havioral aspects influence weight loss results after primary
surgeries, which may also be expected after secondary sur-
geries. Several studies report that the post-surgery presence
of binge eating or other dysfunctional eating problems,
such as loss of control, uncontrolled eating, or graze eat-
ing, is associated with less weight loss and weight regain
[6, 26–28]. Moreover, it is known that a significant per-
centage of candidates for a second surgery (42.8%) expe-
rience poor weight outcomes in their first surgery due to
problematic behavioral aspects [29].

In addition to eating behaviors, a number of studies
suggest that pre-surgical anxiety and depression result in
less weight loss in the short term after surgery [30–32].
Nevertheless, mixed findings have been published, as other
authors have found no association between mood disorders
at baseline and weight loss 1 year after surgery [29, 33].
Other studies showed that high impulsivity levels are asso-
ciated with problematic eating behaviors [34, 35] and con-
tribute to the reduced success of bariatric surgery. Schag
and colleagues [36] found that impulsivity is associated
with problematic eating behaviors and that this association
is mediated by depression, suggesting that a high score in
impulsivity associated with high depressive symptoms re-
sults in problematic eating behaviors and, consequently,
poor weight loss.

Despite the link between psychological/behavioral fac-
tors and weight loss or weight regain after bariatric sur-
gery [37–39], little is known about whether patients who
undergo a second surgical procedure after poor primary
outcomes represent a risk group requiring specific clinical
attention. Thus far, only Kafri and colleagues [18] com-
pared psychobehavioral outcomes of reoperative and pri-
mary surgery patients 18 months after surgery. Their
findings suggest that the reoperative group reported more
nonnormative eating patterns and vomiting, lower rates of
physical activity, lower levels of healthy eating, less
weight loss, and higher levels of psychological distress
than the primary group. However, the data are limited to
this study, and further research is needed to investigate
the psychological and behavioral factors that may com-
promise the outcomes of the reoperative surgery group
[24].

This study aims to compare behavioral and weight out-
comes, including eating behaviors and related psychological

characteristics, before and 6 months after surgery in patients
undergoing primary (P-Group) and reoperative (R-Group)
surgeries. Short-term (6 months postoperatively)
psychobehavioral predictors of weight loss were also investi-
gated for both the P- and R-Groups.

Materials and Methods

Procedure

This study is part of a larger longitudinal study that was con-
ducted at a central hospital in the north of Portugal and that
assessed consecutive patients undergoing primary and
reoperative bariatric surgery at baseline and at different points
in time (6, 12, 18, and 24 months) following surgery. All
patients admitted to bariatric surgery from April 2014 to
April 2017 were considered eligible for the larger study. The
preoperative characterization of these patients is published
elsewhere [40]. For the purpose of this study, only data from
patients who completed both the preoperative and 6-month
follow-up assessments at the time of this manuscript’s prepa-
ration were included.

Baseline assessment was completed the day before surgery,
and the 6-months follow-up assessment was conducted after
the medical appointments at the hospital. The exclusion
criteria included pregnancy after surgery, severe cognitive
compromise that limited the autonomy of the patient, acute
presentation of psychiatric conditions with severe impairment
of global functioning (assessed by the accompanying psychi-
atrist), not being able to understand written and spoken
Portuguese, and use of a ketogenic or liquid diet during the
months before surgery. In this clinical center, patients were not
required to undergo any specific diet or eating plan before
surgery, except for very specific cases in which the patient
was on a ketogenic diet.

The study protocol was approved by the ethical review
committees of the university and hospital involved. All the
participants signed an informed consent form and were in-
formed about the aims of the study and the voluntary nature
of their participation.

Participants

In total, 395 patients undergoing bariatric surgery were eligi-
ble for the larger longitudinal study and four patients chose not
to participate. The baseline assessment included 225 patients
undergoing primary surgery and 166 undergoing reoperative
surgery. Of these patients, only 122 primary surgery and 116
reoperative patients completed the 6-month follow-up.
Patients lost to follow-up included no-shows to the appoint-
ments with the multidisciplinary team at 6 months (n = 28),
patients who refused to participate in the secondary
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assessment (n = 12), patients transferred to a different hospital
(n = 2), patients with delays in previous medical appointments
resulting in conflicting schedules with the research interviews
(n = 49), patients who were diagnosed with cancer (n = 2), and
a patient who was pregnant (n = 1). Fifty-four participants had
not completed the 6-month follow-up by the time of the prep-
aration of the manuscript. Considering the low proportion of
reoperative patients who had undergone gastric sleeve 5
(2.06%) as their first surgery, it was decided that these patients
would not be included in this study. All other patients received
an adjustable gastric band as their first surgery.

Measures

Clinical Interview This interview was conducted in a face-to-
face format by a trained psychologist and assessed
sociodemographic variables and clinical features, such as gen-
der, age, type of surgery, diet, and weight history. Height, pre-
surgery weight, and post-surgery weight were obtained from
hospital charts. The diagnostic items of the eating disorder
examination [41] assessed objective binge episodes, charac-
terized by episodes of eating an objectively large amount of
food with a feeling of loss of control, and subjective binge
episodes, characterized by eating small/modest amounts of
food with loss of control perceived as excessive by the respon-
dent. The Rep(eat) interview [38] was used to assess grazing
behavior, generally defined as eating repetitively small/
modest amounts of food in an unplanned manner and not in
response to sensations of hunger/satiety. The interviewer rated
the number of days per week in the previous month in which
the participant engaged in grazing behavior.

Eating Disorder Examination—Questionnaire, EDE-Q [42] The
Portuguese version of this 28-item self-report measure [43]
was used to evaluate eating disorder psychopathology. It gen-
erated four subscales (restraint, shape concern, weight con-
cern, and eating concern) and a global score. Higher scores
indicated greater psychopathology.

Depression Anxiety Stress Scale—DASS-21 [44, 45] This 21-
item self-report scale assessed depression, anxiety, and stress.
A higher score revealed greater distress.

Negative Urgency—UPPS-P [46] This subscale of the impul-
sivity measure UPPS-P Impulsive Behavior Scale was com-
posed of 12 items and evaluated the tendency to act impul-
sively when under negative emotions. Higher scores indicated
greater negative urgency.

Repetitive Eating Questionnaire—Rep(eat)-Q [47] This 12-
item self-report questionnaire assessed a grazing-type eating

pattern and generated two subscales: compulsive grazing and
repetitive eating. Higher scores corresponded to more grazing.

Statistical Analysis

Data were analyzed using IBM SPSS® statistics V24 soft-
ware. T tests and chi-squared tests were used to compare the
P-Group and R-Group patients for problematic eating behav-
iors and weight-related variables. When appropriate,
Bonferroni correction was used to adjust for multiple tests
by dividing the p value by the number of comparisons con-
ducted, resulting in statistical significance when p < 0.0125
(i.e., 0.05/4). Multivariate analysis of variance (MANOVA)
was performed to test differences in the subscales of each
measure between the P-Group and R-Group at baseline and
6 months after surgery.

Generalized estimating equations (GEEs) were used to in-
vestigate changes in self-report measures over time.
Generalized linear models (GLMs) with gamma distribution
and log link were used to test predictors of the percentage of
total weight loss (%TWL). Two models were tested that in-
cluded pre- and post-surgery predictors: one model for the R-
Group and one model for the P-Group. Type of surgery was
included as a covariant in all models.

The different weight-related variables were computed as
follows: Body mass index (BMI): weight/(height2);
Percentage of total weight loss (%TWL): (weight pre-sur-
gery−weight post-primary surgery/weight pre-surgery) ×
100; Percentage of excessive weight loss (%EWL): (weight
pre-surgery−weight post-surgery/excess weight) × 100.
Excess weight was calculated based on the metropolitan
guidelines.

Results

In the R-Group, 48.3% of patients (n = 56) mentioned weight
regain/poor weight loss as the reason for reoperative surgery,
while 29.3% (n = 34) referred to anatomical and medical com-
plications, and 22.4% (n = 26) mentioned both. The duration
of the first procedure ranged from 1 to 17 years (M = 6.50;
SD = 2.92), and the mean BMI preprimary surgery was 44.70
(SD = 5.94). The mean %TWL was 14.15 (SD = 13.86), and
the mean %EWLwas 34.94 (SD = 36.17). No patient present-
ed successful weight loss (%EWL ≥ 50) at the time of band
removal.

There were no statistically significant differences in
sociodemographic variables, except for age (Table 1).
Compared to the P-Group patients, patients undergoing
reoperative surgery were older. Additionally, compared to
the P-Group patients, the R-Group patients presented a similar
pre-surgery BMI but a superior BMI after surgery and a
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significantly lower %TWL. A higher percentage of R-Group
patients underwent gastric bypass than P-Group patients
(67.2% vs 50.8%), and the P-Group had a higher percentage
of gastric sleeve (49.2%) than the R-Group (32.8%).

Table 2 summarizes the percentage of patients in both
groups who reported each problematic eating behavior based
on the EDE and Rep(eat) interview. Overall, approximately
63.9% of patients presented at least one problematic eating
behavior in the pre-surgery assessment and 22.7% in the 6-
month assessment. In the pre-surgery assessment, the percent-
age of patients reporting any of the different problematic eat-
ing behaviors assessed (objective/subjective binge-eating ep-
isodes or grazing) was not significantly different in the two
groups. Regarding the post-surgery assessment, neither group
reported objective binge-eating episodes. However, a statisti-
cally significant difference was found in the percentage of
patients reporting grazing episodes at least once a week in
the post-surgery assessment; this percentage was higher for
the R-Group (21.6% vs 8.2%).

Table 3 describes the scores of the self-report psychological
and behavioral measures: disordered eating, depression, anx-
iety and stress, negative urgency, and grazing evaluated pre-

and post-surgery. Considering the preoperative assessment,
the R-Group showed significantly higher shape concern
(EDE-Q subscale). No statistically significant differences be-
tween groups were found for the other EDE-Q subscales or
self-report measures assessing depression, anxiety, stress, and
grazing. However, significant differences were found in most
of the self-report measures at 6 months after surgery. The R-
Group scored significantly higher on restraint, shape, and
weight concern (EDE-Q subscales); depression and anxiety
(DASS-21); and compulsive grazing (the Rep(eat)-Q
subscale).

This study also aimed to investigate if both groups had
different changes in terms of psychological and behavioral
variables from pre- to post-surgery. Globally, a significant
main effect of time was found, i.e., both groups improved
from pre-surgery to 6 months after surgery regarding disor-
dered eating (global EDE-Q; β = 0.293, SE = 0.346;
Waldχ2 = 162.60, p = 0.000), depression (β = 0.365, SE =
0.102; Waldχ2 = 39.78, p = 0.000), anxiety (β = 0.298, SE =
0.080; Waldχ2 = 42.70, p = 0.000), stress (β = 0.283, SE =
0.069; Waldχ2 = 34.70, p = 0.000), UPPS-P (β = 0.143,
SE = 0.027; Waldχ2 = 58.64, p = 0.000), and total Rep(eat)-

Table 1 Demographic and
clinical information of patients P-Group

(N = 122)

n (%); M (SD)

R-Group

(N = 116)

n (%); M (SD)

t/χ2 p value

Age 42.78 (11.37) 47.85 (9.23) − 3.77 0.000***

Gender (F/M) 108/14 (88.5/11.5) 107/9 (92.2/7.8) 0.94 0.332

Educational level N (%)

6 or less years 53 (43.4) 54 (46.5)

9–12 years 43 (35.3) 48 (41.4) 3.63 0.057

College degree 26 (21.3) 14 (12.1)

Professional status N (%)

Employed 63 (51.6) 61 (52.6)

Unemployed 37 (30.3) 36 (31.0) 0.11 0.736

Retired 22 (18.0) 19 (16.4)

Marital status N (%)

Single 20 (16.4) 14 (12.1)

Married 84 (68.9) 76 (65.5) 0.030 0.584

Divorced 13 (10.6) 21 (18.1)

Widower 5 (4.1) 5 (4.3)

BMI pre-surgery 43.38 (5.51) 43.06 (6.72) 0.40 0.688

BMI post-surgery 31.85 (4.83) 33.37 (5.16) − 2.34 0.020*

% total weight loss 26.64 (5.20) 22.45 (5.95) 5.78 0.000***

Type of surgery

Gastric sleeve 60 (49.2) 38 (32.8) 6.62 0.010*

Gastric bypass 62 (50.8) 78 (67.2)

P-Group, group of patients undergoing primary bariatric surgery; R-Group, group of patients undergoing
reoperative surgery; *p < .05; ***p < .001. Body mass index pre-surgery (BMI pre-surgery): weight pre-sur-
gery/height2 ; bodymass index post-surgery (BMI post-surgery): weight post-surgery/height2 ; percentage of total
weight loss (%TWL): (weight pre-surgery−weight post-surgery/weight pre-surgery) × 100
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Q (β = 0.478, SE = 0.069; Waldχ2 = 174.62, p = 0.000).
Moreover, a significant group main effect was found
concerning disordered eating (global EDE-Q; β = − 0.18,
SE = 0.05; Waldχ2 = 13.85, p = 0.000), depression (β =
−0.39, SE = 0.140; Waldχ2 = 5.64, p = 0.018), and stress
(β = − 0.20, SE = 0.102; Waldχ2 = 4.11, p = 0.043), suggest-
ing that despite the improvement, the R-Group presentedmore
disordered eating symptoms, depression, and anxiety than the
P-Group in both assessment moments. Finally, GEEs showed
significant interaction effects between groups and time for
total Rep(eat)-Q (β = 0.22, SE = 0.09; Waldχ2 = 6.11, p =
0.013), suggesting a significantly different trend in time, with
the P-Group presenting a more pronounced improvement in
grazing from pre- to post-surgery than the R-Group. A signif-
icant interaction effect was also found for anxiety (β = 0.28,
SE = 0.14; Waldχ2 = 4.44, p = 0.035), showing that the P-
Group presents a more marked improvement in anxiety than
the R-Group. GEE models found nonsignificant interaction
effects on the global EDE-Q (β = 0.07, SE = 0.05; Waldχ2 =
1.91, p = 0.167), stress (β = 0.09, SE = 0.11; Waldχ2 = 0.63,
p = 0.428), and UPPS-P (β = 0.01, SE = 0.04; Waldχ2 = 0.08,
p = 0.774), suggesting that the P-Group and R-Group changed
similarly across time in these dimensions.

Finally, this study intended to investigate short-term pre-
dictors of weight loss (%TWL) for both groups. Tested pre-
dictors included pre- and post-assessment of the global EDE-
Q and subscales; depression, anxiety, and stress subscales;
negative urgency (UPPS-P); total Rep(eat)-Q and subscales,
and frequency of different problematic eating behaviors.
Regarding the P-Group, no significant predictors were found
at baseline or at the 6-months follow-up (likelihood ratio χ2 =
0.70, p = 0.872). On the other hand, considering the R-Group,
GLM generated a significant model (likelihood ratio χ2 =
9.09, p = 0.01) in which increased post-surgery anxiety

(Waldχ2(1) = 6.19, p = 0.01) and higher number of days with
post-surgery grazing the previous month (Waldχ2(1) = 3.90,
p = 0.04) emerged as significant predictors of less %TWL at
6 months.

Discussion

Despite the similarities between the P- and R-Groups in the
preoperative assessment, differences at 6 months after surgery
were more pronounced. Although both groups showed similar
pre-surgery sociodemographics and BMI, the R-Group had a
significantly higher percentage of patients reporting grazing
episodes postoperatively (21.6% vs 8.2%). The R-Group also
scored higher in most of the psychopathological self-report
measures assessed after surgery, presenting greater restraint,
shape and weight concern, depression, anxiety, and compul-
sive grazing. Moreover, although the groups presented signif-
icant improvements in eating behavior and related psycholog-
ical aspects from pre- to post-surgery, these results showed
that the R-Group had significantly less pronounced improve-
ment in grazing and anxiety. Considering that these aspects
are associated with poor treatment outcomes [28, 29], these
data bring evidence to the hypothesis that the R-Groupmay be
a risk group for poorer psychological, behavioral, and weight-
related outcomes.

Finally, no significant pre- or post-predictor of weight loss
was found for the P-Group. Likewise, no pre-surgery predictor
of weight loss was found in the R-Group. However, more post-
surgery anxiety and more frequent postoperative grazing were
associated with less %TWL for the R-Group at the 6-month
follow-up. Research has shown that post-surgery grazing is a risk
factor for worse long-term weight loss in primary bariatric sur-
gery [6, 27, 28, 47, 48]. Grazing behavior has been associated

Table 2 Differences of problematic eating behaviors in the P-Group and R-Group

Pre-surgery Post-surgery

P-Group
N (%)/M (DP)

R-Group
N (%)/M (DP)

χ2 t p value P-Group
N (%)/M (DP)

R-Group
N (%)/M (DP)

χ2 t p value

OBE (at least once/month) 14 (11.5) 18 (15.5) 0.84 0.235 0 (0) 0 (0) – –

OBE (at least once/week) 9 (7.4) 12 (10.3) 0.65 0.420 0 (0) 0 (0) – –

Number of days with OBE
(last month)

8.64 (14.11) 15.22 (16.58) − 1.31 0.200 0 (0) 0 (0) – –

SBE (at least once/month) 19 (15.6) 18 (15.5) 0.00 0.990 4 (3.3) 9 (7.8) 2.31 0.128

SBE (at least once/week) 13 (10.7) 17 (14.7) 0.86 0.353 1 (0.8) 4 (3.4) 2.00 0.158

Number of days with SBE
(last month)

10.79 (14.11) 18.72 (18.75) − 1.46 0.153 2.75 (2.36) 9.22 (11.21) − 1.12 0.288

Grazing (at least once/week) 45 (36.9) 49 (42.2) 0.71 0.398 10 (8.2) 25 (21.6) 8.46 0.003**

Number of days with grazing
(last month)

15.33 (9.14) 14.90 (8.70) 0.27 0.791 11.76 (8.54) 15.61 (9.76) − 1.36 0.180

P-Group, group of patients undergoing primary bariatric surgery; R-Group, group of patients undergoing reoperative surgery; OBE, objective binge-
eating episode; SBE, subjective binge-eating episode; **p < .01
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with poor compliance with diet and medical appointments in
primary bariatric surgery [49]. Past research has stressed that
post-surgery anxiety is related to worse weight loss results in
primary surgery [31, 50], and this study has shown that the same
situation occurs in patients undergoing reoperative surgery. This
study shows evidence that this behavior is a risk factor for poor
weight outcomes at earlier stages of treatment for patients under-
going reoperative surgery.

Together, these data suggest that the increased presence of
problematic eating behaviors, greater psychological distress,
and disordered eating psychopathology may play a role in the
poorer weight outcomes of patients undergoing reoperative
surgeries. In particular, the assessment and earlier detection
of grazing behavior and psychological distress in patients un-
dergoing a secondary surgery may represent an important
strategy to optimize weight loss with this treatment. As sug-
gested by previous research with patients undergoing primary
surgery, since outcomes tend to deteriorate over time [37],
these short-term differences would be expected to become
more pronounced in future assessments. Longitudinal re-
search with longer follow-up times is needed to investigate
if these differences found as early as at 6 months after surgery
result in long-term difficulties for the R-Group. Accordingly,
Kafri and colleagues [18] showed that the R-Group patients
reported more nonnormative eating patterns and less healthy
food selection than P-Group patients at 18 months after
surgery.

The strengths of this study include the longitudinal design,
the fact that anthropometric data were obtained from hospital
charts, and the face-to-face assessment (using a validated clin-
ical interview) of different types of problematic eating

conducted by a trained psychologist. Although the analyses
were controlled regarding the type of surgery, the two groups
differed in the type of surgery received. However, patients
receiving gastric sleeve or gastric bypass in this study did
not differ in any of the relevant aspects: weight loss [15, 51,
52], problematic eating behaviors, or psychological measures
(data not shown but available upon request). Thus, differences
between the R- and P-Groups are not expected to be due to the
different proportions of gastric bypass/sleeve. Finally, the R-
Group included patients reporting a variety of reasons for
failure of their first surgery, and future studies should investi-
gate if the reasons for failure of a primary surgery are predic-
tors of success of the reoperative procedure.

Conclusion

Patients undergoing reoperative surgery presented more eat-
ing problems and higher levels of psychological distress than
primary surgery patients. Reoperative patients lose signifi-
cantly less weight than primary surgery patients, which seems
to be associated with post-surgery psychological and behav-
ioral aspects, particularly postoperative anxiety and grazing
behavior. These data suggest that these patients may be at risk
of poorer long-termweight outcomes and may require specific
clinical follow-up care.
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Table 3 Differences in the P-Group and R-Group at baseline and 6 months after surgery

Pre-surgery Post-surgery

P-Group
M (SD)

R-Group
M (SD)

F p value P-Group
M (SD)

R-Group
M (SD)

F p value

EDE-Q

Restraint 1.41 (1.29) 1.43 (1.21) 0.01 0.953 0.86 (1.01) 1.24 (1.30) 5.84 0.016*

Shape concern 2.84 (1.35) 3.76 (1.56) 19.55 0.000*** 1.70 (1.46) 2.17 (1.49) 5.59 0.019*
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P-Group, group of patients undergoing primary bariatric surgery; R-Group, group of patients undergoing reoperative surgery; EDE-Q, eating disorder
examination questionnaire; Rep(eat)-Q, repetitive eating questionnaire;DASS-21, depression, anxiety, and stress scales. *p < .05; **p < .01; ***p < .001
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