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Abstract

Objective—Bariatric surgery results in significant long-term weight loss, albeit with considerable 

variability. This study examines the prognostic significance of eating pathology as determined by a 

structured interview, the Eating Disorder Examination-Bariatric Surgery Version (EDE-BSV).

Method—Participants (N=183) in this sub-study of the Longitudinal Assessment of Bariatric 

Surgery (LABS) Research Consortium were assessed using the EDE-BSV, independent of clinical 

care, pre-surgery and annually post-surgery. We examined eating pathology and experiences at 

several frequency thresholds (present, ≥ monthly, ≥ weekly) over 3 years, and utilized mixed 

models to test their associations with percentage weight loss from baseline at years 1, 2 and 3.

Results—The prevalence of several forms of eating pathology declined pre- to 1-year post-

surgery, including ≥ weekly objective bulimic episodes (11.6% to 1.3%), loss of control (LOC) 

eating (18.3% to 6.2%) and picking/nibbling (36.0% to 20.2%) (p for all<.01), and regular evening 

hyperphagia (16.5% to 5.0%, p=.01), but not cravings (p=.93). Mean EDE global score, and 

hunger and enjoyment scores, also declined (p for all<.01). These metrics remained lower than 

baseline through year-3 (p for all<.01). Pre-surgery eating variables were not related to weight loss 

(p for all≥.05). However, post-surgery higher EDE global score and greater hunger were 
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independently associated with less weight loss post-surgery (p for both≤.01), while cravings were 

associated with greater weight loss (p=.03).

Conclusion—Pathological eating behaviors and experiences are common pre-surgery and 

improve markedly following surgery. Post-surgery pathological eating-related experiences and 

attitudes and hunger may contribute to suboptimal weight loss.

INTRODUCTION

Obesity has reached epidemic proportions in the United States.1 Unfortunately, most 

nonsurgical therapies, including pharmacotherapy and lifestyle interventions, yield benefits 

that are usually modest and short-lived.2 Bariatric surgery procedures, in contrast, result in 

significant long-term weight loss among individuals with severe obesity,3,4 albeit with 

considerable variability. The association of eating-related pathology, other than binge eating 

(BE) or binge eating disorder (BED), with bariatric surgical outcome, has received relatively 

little attention. In particular, the significance of sub-syndromal eating pathology and 

experience, apart from loss of control (LOC) eating, is poorly understood.

Among adults with severe obesity seeking bariatric surgery, rates of psychopathology, 

including eating pathology, have been found to be high in studies employing structured 

interviews,5 generally considered the assessment gold standard.6 In four studies that 

conducted interviews separately from clinical care, lifetime and current prevalence of any 

eating disorder ranged from 15.2–50.0% and 13.2–37.7%, respectively, and corresponding 

lifetime and current prevalence of BED ranged from 13.1–50.0% and 10.1–23.3%, 

respectively.5,7–9 Despite considerable variability across studies, it is clear that eating 

disorders occur at a higher frequency among surgical candidates than in the general 

population. For example, the lifetime prevalence of any disorder of BE, including 

subthreshold BED, in the general population is 4.5%.10

Several studies have examined the association of BE or BED pre-surgery with weight loss 

following surgery. As recently reviewed by Meany et al.,11 only a minority of the studies 

found that pre-surgery BE or BED predicted less weight loss or more weight regain. Studies 

examining post-surgery BE have generally focused on LOC eating, i.e., a sense of loss of 

control without the requirement for an objectively large amount of food consumption, which 

may not be possible following bariatric surgery. Of the 15 studies that examined post-

surgery BE, BED or LOC eating, 14 found that these behaviors were associated with less 

weight loss and/or more weight regain, and that the patients who had BE or BED post-

surgery were almost exclusively those who had problems with BE prior to surgery. 11 Thus, 

the persistence of uncontrolled eating has emerged as an important potential negative 

predictor of surgical weight loss and weight loss maintenance.

Another problematic eating behavior that might influence post-surgery weight loss is night 

eating syndrome .12 Although the criteria for night eating syndrome (NES) have varied 

across studies, most criteria sets include the regular occurrence of evening hyperphagia (i.e., 

consumption of 25% or more of daily food intake after the evening meal) and/or nocturnal 

eating. NES is associated with psychopathology and has some overlap with BED, as well as 

with nocturnal sleep-related eating disorder (NSRED),13 a parasomnia characterized by 
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partial arousal from sleep associated with eating. As with BED, widely divergent rates of 

NES have been found in bariatric surgery candidates.14,15 The literature on post-surgical 

night eating and its long-term impact on weight permits no firm conclusions at this time.

Other eating abnormalities that have been studied in bariatric surgery samples include 

“picking and nibbling” or “grazing,” i.e., the consumption of small amounts of food at 

frequent intervals,16,17 as well as traditional eating disorders, such as anorexia nervosa or 

bulimia nervosa, which may involve the use of compensatory methods to prevent or limit 

weight gain. Although anecdotal reports suggest that features of eating disorders such as 

unhealthy dietary restriction, heightened concern with body shape or weight, and the use of 

compensatory methods may occur following surgery, prevalence data are not yet 

available.18–20

Finally, differential weight loss between bariatric surgical procedures is thought to be 

partially explained by differences in how food is experienced post-surgery, e.g., hunger, 

cravings and enjoyment.21 For example, some individuals may develop an aversion to sweets 

following Roux-en-Y gastric bypass (RYGB), due to dumping. However, few studies have 

investigated how eating-related experiences relate to post-surgery weight loss.

The current study was designed to examine eating pathology and experiences and their 

associations with pre- to post-surgery weight loss in a cohort evaluated prior to undergoing 

bariatric surgery and followed prospectively for 3 years. A previous study conducted in this 

sample reported that having a post-surgery eating disorder, principally BED, as determined 

by the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) 

criteria, was associated with less weight loss two or three years following bariatric surgery.22 

This report builds on that finding by focusing on specific behaviors (e.g., LOC eating, 

objective overeating and compensatory methods) and eating-related experiences (e.g., 

hunger, cravings and enjoyment), rather than full syndrome disorders.

METHOD

Design, setting and participants

The current study is part of the LABS Consortium, a multisite observational cohort study of 

participants undergoing bariatric surgery, which has been described in detail.4,23–25 The 

LABS-3 Psychosocial Study included 202 patients at three of the six LABS-2 clinical 

centers: The Neuropsychiatric Research Institute, Fargo, ND; Columbia-Weill Cornell 

Medical Centers in New York, NY; and the University of Pittsburgh in PA. The Institutional 

Review Boards at each center approved the protocol and consent forms. The 197 LABS-3 

participants who underwent RYGB or laparoscopic adjustable gastric band (LAGB) and 

were not known to be pregnant or within 6 months post-partum at follow-up were 

considered for the current analysis. Of those, 183 had pre-surgery data and at least one 

annual follow-up assessment in years 1–3. Of the 14 participants who provided no follow-up 

data, 12 refused participation, 2 died during follow-up, and 2 could not be reached.
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Measures

We obtained information on eating pathology and experiences using the Eating Disorder 

Examination-Bariatric Surgery Version (EDE-BSV), a modified version of the Eating 

Disorder Examination (EDE),26,27 a semi-structured interview designed to assess eating 

disorder psychopathology. The modifications include additional questions that assess eating 

related experiences and problems specific to bariatric surgery.28 To minimize the possibility 

that participants’ responses would be influenced by concerns about their impact on 

eligibility for surgery and clinical care, initial interviews were conducted independently of 

the routine pre-surgery screening process, and patients were told that the data would not be 

shared with the bariatric surgical team unless a participant’s safety was at stake (e.g., 

suicidal thoughts). All raters were carefully trained in the use of the EDE-BSV, completed 

audiotape-monitored practice sessions, and participated in monthly supervision conference 

calls.

The EDE-BSV assessed objective bulimic episodes (OBE), subjective bulimic episodes 

(SBE), LOC eating, and objective overeating episodes (OOE). In this classification, 

“objective” denotes an unusually large amount of intake as rated by the interviewer, 

“subjective” denotes an amount deemed unusually large by the respondent but not the 

interviewer, “bulimic” denotes the experience of loss of control, and “overeating” denotes 

the absence of loss of control in episode that the respondent considered unusually large. 

LOC eating is reported separately from OBE and SBE and denotes any overeating episode in 

which the respondent felt a loss of control, regardless of amount of intake. Because the 

frequency threshold for clinical relevance in this context is unknown, participants were 

classified by whether they did or did not report each behavior at least once (i.e., present), at 

least once per 28 days (i.e., ≥ monthly), and at least four times per 28 days (i.e., ≥ weekly), 

on average over the past 6 months. Participants were also classified by whether they did or 

did not report compensatory methods (self-induced vomiting, chewing and spitting food, 

laxative misuse, diuretic misuse, or driven exercise) at least once (i.e., present) in the past 6 

months. The remaining variables were assessed in reference to the past 28 days. Responses 

from the Night Eating Questionnaire (NEQ), included within the EDE-BSV, were used to 

calculate a NES score (range: 1–52) and a cut point of ≥30 was used to categorize 

participants as reporting a strong indication of NES.29 In addition, responses to an individual 

item from the NEQ were collapsed to report the prevalence of evening hyperphagia, defined 

as regular consumption of >25% of daily intake after supper, i.e. the evening meal. “Picking 

and nibbling” was assessed with the question, “have you picked at or nibbled, or grazed food 

between meals and snacks. By ‘picking’ I mean eating in an unplanned and repetitious way 

(excluding loss of control).” Participants were classified by whether they experienced 

picking/nibbling on at least one day in the past 28 days (i.e. present) and on at least 4 days 

(i.e. ≥ weekly). Cravings were assessed with the questions, “do you experience cravings for 

food?” and, “how would you rate the strength of your cravings?” Participants were classified 

as having experienced cravings if they rated their cravings strength as 4 or 5 on a 0 [none]-5 

[extreme] scale. Level of hunger and enjoyment of eating were also rated on a scale of 0 

[none]-5 [extreme/constant]. EDE subscale scores, including restraint, eating concerns, 

shape concerns, weight concerns, and the EDE global score were calculated according to 
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standard procedures (range = 0–6), with higher scores indicating more frequency or severity 

of pathological eating behaviors and associated psychopathology.26

Anthropometric measurements were made by trained personnel. Height was measured to the 

nearest inch using a wall-mounted stadiometer at the pre-surgery assessment. Participants’ 

weights were measured to the nearest pound at pre-surgery and annual assessments with 

bare feet and in light-weight clothing, using a study-purchased standard scale (Tanita Body 

Composition Analyzer, model TBF-310, [Tanita Corporation of America, Inc., Arlington 

Heights, IL]). Self-reported weight, which has been validated in this population,30 was 

utilized when in-person follow-up assessment was not possible. Including pre-surgery and 

all follow-up assessments, 8.1% (51/631) of weights were self-reported. Percent weight loss 

was calculated as pre-surgery weight minus follow-up weight, divided by pre-surgery 

weight. Other demographic data were self-reported.

Data Analysis

Analyses were conducted using SAS version 9.3® (SAS Institute, Cary, NC, USA). 

Statistical significance was set at p<.05; tests were two-sided. Descriptive statistics 

(frequencies and percentages for categorical variables; medians and 25th–75th percentiles 

for continuous variables) were used to summarize pre-surgery characteristics and observed 

data by time point.

Longitudinal analyses were performed with mixed models, which allow for missing data and 

can simultaneously model the relationship between longitudinal outcomes (i.e., observed at 

years 1, 2 and 3) and baseline or longitudinal covariates31. Models used all available data, 

and controlled for baseline characteristics related to missing follow-up data (i.e., age, race 

[white vs. non-white], and rates of diabetes, hypertension, and ischemic heart disease).32

Poisson mixed models with robust error variance were used to compare prevalence, and 

linear mixed models were used to compare mean values of eating pathology and experience 

over time. When there was a significant difference by time point, pairwise comparisons were 

made between pre-surgery versus year 1 (short-term pre- to post-surgery change), pre-

surgery versus year 3 (longer-term pre- to post-surgery change), and year 3 versus year 1 

(post-surgery change). Simulation was used to adjust for multiple comparisons.32,33 With a 

sample size of 183, there was 80% power to detect a difference of: 1) 5% between 

prevalence rates for uncommon eating behaviors (e.g. 6% baseline prevalence) and 14% for 

common eating behaviors (e.g. 50% baseline prevalence), or 2) 0.3 between mean scores, 

with standard deviations of 1.0. Only observed data are presented for eating pathology with 

baseline prevalence <6%. Descriptive statistics were used to report the proportion of patients 

with post-surgery onset (vs. continued) eating pathology.

A series of linear mixed models were used to test and estimate associations between pre-

surgery eating pathology and experience (bulimia/overeating episode variables: OBE, SBE, 

LOC and OOE; NES variables: evening hyperphagia and NES score; picking/nibbling, 

cravings, level of hunger, level of enjoyment of eating, and EDE global score) and pre- to 

post-surgery % weight loss at years 1, 2 and 3. Bulimia/overeating episode variables and 

picking/nibbling were considered at the ≥ weekly and ≥ monthly thresholds. In addition to 
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time, all models adjusted for sex, BMI and surgical procedure,4,34,35 as well as site to adjust 

for correlations among patients from the same site. Based on these results, the bulimia/

overeating episode variable and the NES variable most strongly associated with weight loss, 

along with the remaining eating pathology and experience variables were entered into a 

single model, with the same control variables. With a sample size of 183, there was 80% 

power to detect an association with independent variables that accounted for at least 2% of 

the variance in weight loss, controlling for covariates with an R2 of 0.40. Non-significant 

eating pathology and experience variables were eliminated via backwards elimination. 

Finally, the analysis was repeated with post-surgery eating pathology and experience, 

controlling for the pre-surgery values of the respective post-surgery variables. Due to low 

prevalence and frequency of bulimia and overeating episode variables post-surgery, only 

SBE and LOC at the ≥ monthly threshold were considered.

Associations between surgical procedure (RYGB, LAGB standard band [0–10 cc fill 

volume] and LAGB large band [0–14 cc fill volume]) and select post-surgery eating 

pathology and experience variables related to weight loss (i.e., LOC ≥ monthly, cravings, 

EDE level of hunger score and EDE global score) were evaluated with mixed models, 

controlling for site, the baseline value of each outcome, and baseline factors that differed by 

surgical procedure (i.e., sex and BMI). When differences were not detected with 

differentiation of standard and large banded LAGB, procedure categories were collapsed to 

compare RYGB to LAGB.

RESULTS

Among those with baseline data who were alive at follow-up, the EDE-BSV was completed 

by 85% of surviving participants (N=168/197), 78% (N=152/196), and 67% (N=131/195), at 

years 1, 2 and 3, respectively.

Participant Characteristics

Baseline characteristics of the analysis sample (N=183) are shown in Table 1. 

Approximately one sixth of the sample was male (16.9%, n=31). Most were white (92.9%, 

n=169), educated beyond high school (82.6%, n=142), and underwent RYGB (60.7%, 

n=111). The sex distribution (p=0.002) and BMI (p=0.0001) significantly differed by 

surgical procedure. Median (25th, 75th percentiles) percent weight loss was 36.1% (29.8, 

39.6) at 1 year, 36.3% (29.3, 41.4) at 2 years and 33.0% (24.9, 38.2) at 3 years for RYGB; 

13.8% (9.4, 20.2) at 1 year, 14.4% (9.0, 19.0) at 2 years and 15.2% (8.0, 20.7) at 3 years for 

LAGB standard band; and 11.2% (5.5, 17.2) at 1 year, 11.7% (4.5, 17.0) at 2 years and 

11.0% (2.2, 18.1) at 3 years for LAGB large band.

Eating Pathology and Experience Prior to and Following Surgery

Modeled prevalence rates and mean scores for eating pathology and experience at baseline 

and at years 1–3 following surgery are shown in Table 2. Regardless of frequency threshold, 

the prevalence of OBE, LOC eating and OOE decreased following surgery. There was no 

change in prevalence of OBE or OOE from 1 to 3 years post-surgery. The prevalence of any 

LOC eating was lower at year 3 vs. 1, but prevalence of monthly or weekly LOC eating was 
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not significantly different during this period. The prevalence of SBE was not significantly 

different from baseline at year 1, but by year 3, any SBE and monthly SBE were 

significantly lower than baseline, while the prevalence of weekly SBE was not significantly 

different from baseline.

Only 6.4% of participants endorsed engaging in a compensatory method prior to surgery 

(Table 2). There was not a significant pre- to post-surgery difference in the prevalence of 

engaging in at least one compensatory method, although we were only powered to detect a 

large effect size. Specific compensatory methods were too rare to model (see Supplemental 

Table 1 for observed compensatory method prevalence by time point). A NES score ≥ 30 

(i.e., strong indication of NES) had less than a 2% prevalence at all time points. However, 

following surgery there was a significant reduction in the prevalence of evening 

hyperphagia, and mean NES score decreased. Likewise, there were reductions in the 

prevalence of picking or nibbling and cravings, although prevalence of cravings was only 

significantly lower in year 3 (vs. baseline or year 1). The EDE global score, as well as most 

components (i.e., eating concerns, shape concerns, weight concerns) were significantly 

lower in years 1 and 3 versus pre-surgery. In contrast, compared to pre-surgery, the mean 

restraint score was significantly lower in year 3 but not year 1. The mean levels of 

enjoyment and hunger were also significantly lower in years 1 and 3 versus pre-surgery, 

despite a significant increase in hunger from 1 to 3 years. Observed frequencies and mean 

scores for eating pathology and experience, by time point, are presented in Supplemental 

Table 1. This table also indicates post-surgery onset vs. pre- and post-surgery occurrence of 

pathological eating behaviors or experiences. Post-surgery onset of picking and nibbling, 

and for cravings were particularly common.

Association of Eating Pathology and Experience with Weight Loss

Controlling for site, sex, baseline BMI, surgical procedure, and factors related to missing 

follow-up data, there were no statistically significant associations between pre-surgery 

eating pathology or experiences and pre- to post-surgery % weight loss at years 1, 2 and 3 

(Table 3). Associations between each post-surgery eating pathology or experience and pre- 

to post-surgery % weight loss at years 1, 2 and 3, with control for potential confounders, are 

shown in Table 4. LOC eating ≥ monthly (p=0.04), higher EDE global score (p<0.0001) and 

higher hunger rating (p=0.002) were each associated with less % weight loss. However, in 

the model considering multiple post-surgery eating-related variables, lower EDE global 

score [β=−2.5 (95% CI: −3.6–−1.3) per 1 point higher; p<0.0001], less hunger [β= −1.0 

(95% CI: −1.7–−0.3) per 1 point higher; p=0.003], and cravings [β=1.5 (95% CI: 0.1–2.9); 

p=0.03], but not LOC eating ≥ monthly, were associated with greater % weight loss, 

indicating more pathological eating-related experiences and attitudes and greater hunger 

post-surgery were independently associated with less % weight loss, while cravings were 

associated with greater % weight loss.

Associations Between Surgical Procedure and Select Measures of Eating Pathology and 
Experience

Controlling for potential confounders, surgical procedure was not independently related to 

post-surgery ≥ monthly LOC eating (p=0.11), hunger score (p=0.89), or cravings (p=0.37). 
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This was also true when RYGB was compared to LAGB (standard and large bands 

combined) (p for all ≥0.05). However, compared to RYGB, LAGB large band and LAGB 

standard band were related to a higher eating pathology global score post-surgery (β=0.5 

(95%CI: 0.2–0.8), and β=0.4 (95%CI: 0.1–0.6), respectively).

DISCUSSION

The present study suggests that pathological eating behaviors and eating-related experiences 

are common prior to bariatric surgery and improve dramatically following surgery. Our 

study extends prior work by showing maintenance of improvements over a 3-year follow-up 

period. All measures of bulimia and overeating were endorsed by one-fourth to less than 

one-half of pre-surgical patients. By year 1 post-surgery, the occurrence of OOE nearly 

disappeared, perhaps unsurprisingly in view of the mechanical constraints imposed by 

surgery. OBE prevalence was also drastically reduced by year-1 post-surgery. LOC, although 

very much reduced from its pre-surgery prevalence, remained a problem for a minority (e.g., 

12% present, 7% ≥ weekly at year 3). Finally, SBE prevalence remained unchanged 

following surgery. Evening hyperphagia was reduced by approximately two-thirds following 

surgery, but persisted in a minority (5–6% in years 1–3). Picking and nibbling was endorsed 

by half of patients prior to surgery and, while significantly reduced, was reported by about 

one-third of patients following surgery. Hunger and enjoyment also consistently decreased 

from pre- to post-surgery assessments. Global EDE score and its component factors, with 

the exception of restraint, decreased dramatically as well. Notably despite overall decreases 

in prevalence, we observed some instances of post-surgery onset of pathological eating 

behaviors or experiences, particularly for picking and nibbling, and for craving.

In addition to pre- vs. post-surgery comparisons, the 3-year follow up period permitted an 

examination of changes during the post-surgery follow-up in which the majority of patients 

transition from weight loss to weight maintenance.4 There was relatively little change in 

eating-related behaviors or experiences over this 3 year period. The presence of any SBE, 

any LOC eating and cravings continued to decrease during this timeframe. In contrast 

hunger increased from 1- to 3-year follow-up, unrelated to surgical procedure, although not 

to pre-surgery levels.

None of the pre-surgery eating-related variables assessed in this study, which ranged in 

prevalence from 6–50% were significantly related to weight loss, which indicates that none 

of these variables independently contributed to at least 2% of the variance in weight loss. 

This finding is in line with prior studies, which typically have not detected associations 

between pre-surgery binge or LOC eating and weight loss.11,22 Recently, however, Morseth 

and colleagues36 found that, in a group of 60 individuals with BMI 50–60 kg/m2 receiving 

either RYGB or biliopancreatic diversion with duodenal switch, the presence of OBE prior 

to surgery predicted lower BMI at two and five years following surgery. Several factors may 

account for this discrepancy, including differences in the surgical procedures under 

investigation, assessment methodology of OBE, i.e. use of a self-report instrument, the EDE-

Q (Eating Disorder Examination- Questionnaire) in the study of Morseth et al. vs. interview-

based assessment used in the current study, and control for potential confounders in the 

current study. More generally, it is possible that difficulties in reliably ascertaining LOC and 
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defining an objectively large amount food for those maintaining a very large body mass, may 

contribute to the inconsistencies in the literature.

Post-surgery eating-related variables associated with poor weight outcome in this study 

included the EDE global score (combining restraint, shape concern, weight concern and 

eating concern subscale scores), hunger, and ≥ monthly LOC eating. The finding that, in the 

multivariable analysis, post-surgery EDE global score and hunger, but not LOC eating, were 

associated with weight loss suggests that the association of LOC eating with weight loss in 

our initial analysis may largely be accounted for by the associations between LOC eating 

and EDE global score and hunger. However, when interpreting these findings it is important 

to note that due to the low prevalence of post-surgery bulimia and overeating episode 

variables, we were only powered to analyze associations with post-surgery SBE and LOC at 

a threshold of ≥ monthly, which may have detracted from our ability to detect associations. 

In addition, we lacked power to evaluate post-surgery OBE or OOE at any frequency. Thus, 

a larger sample is required to evaluate whether bulimia and overeating episodes at greater 

frequency (i.e., ≥ weekly) is clinically relevant to post-surgery weight loss.

The finding that cravings were weakly associated with greater weight loss, but only in the 

multivariate analysis controlling both for hunger and global EDE score, must be interpreted 

with caution. It is possible that the experience of cravings includes some aspects that might 

be associated with reduced weight loss, such as hunger and pathological attitudes toward 

eating and weight, as well as other aspects that might be associated with greater weight loss, 

such as refusal to consume particular foods. Given the complex relationships between 

cravings and weight loss observed herein, any conclusion regarding their relationship must 

await replication. It will be important for future research in this area to discriminate 

carefully between cravings followed by eating vs. cravings that are successfully resisted.

Our findings that post-surgery LOC eating, hunger and eating pathology (as measured by the 

EDE global score) are related to less weight loss is consistent with the previously reported 

LABS-3 finding that post-surgery BED, based on DSM criteria, although rare, was related to 

less weight loss.22 Taken together, the findings with regard to BED, LOC eating, EDE global 

score, and hunger in the LABS-3 suggest that the assessment and management of post-

surgery eating pathology is of key importance in optimizing weight loss. In particular, the 

juxtaposition of increasing hunger over the post-surgery period with the predictive 

significance of post-surgery hunger for less favorable weight outcome underscores the 

importance of hunger as an indicator to be closely monitored and addressed over the long 

term following surgery. Replication of these findings would suggest potential targets for 

education and intervention to mitigate poor outcomes.

There may be a physiological basis for changes in hunger from pre- to post-surgery and 

during the years following surgery relating to differing effects on neuroendocrine and 

hormonal factors, bile acid alterations, changes in the microbiome, and other factors.21 It is 

of interest in this regard that we did not detect a difference in post-surgery hunger ratings 

between two very different surgical procedures, LAGB and RYGB. Global eating pathology 

did show a more favorable response to RYGB vs. LAGB surgery; however, as the EDE 
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global score includes ratings of weight and shape concern, this may reflect differences in 

weight loss.

The current study has several strengths. The use of the EDE-BSV with multiple frequency 

thresholds for key variables provides a level of detail regarding eating-related behaviors and 

experiences that allows for a more nuanced assessment of clinical characteristics that may be 

associated with surgical weight loss. For example, although this study replicates earlier 

findings regarding the association of LOC eating and weight loss, the finding that this 

association is largely accounted for by core eating pathology, as reflected in the EDE global 

score, and hunger, adds to our understanding of this association. Additional strengths 

include the size of the cohort, length of follow-up, and separation of research procedures 

from clinical evaluation. The latter is of particular importance, as lower rates of eating 

pathology have been reported from programs in which research was not separate from 

clinical evaluation,37,38 suggesting patients may underreport symptoms that they fear may 

adversely affect surgery eligibility.

Several limitations should be noted. First, there is limited racial and ethnic diversity in the 

cohort. Second, there are limitations related to the need for consensus criteria for disorders 

of eating such as night eating syndrome and “picking and nibbling,” and this may have 

impacted our ability to detect associations between these phenomena and weight loss. 

Experiential phenomena such as hunger, cravings, or enjoyment of eating would benefit 

from assessment via several convergent items rather than a unitary rating. In addition, future 

studies with larger sample sizes will be needed to detect differences in rates of eating 

pathology at the highest frequency levels, e.g. weekly or greater, and whether these higher 

frequencies (vs. lower frequencies) have a stronger association with weight loss. Finally, we 

note that the EDE-BSV, and the EDE on which it is based, focus the respondent on eating 

episodes that (s)he considers unusually large. This may divert attention from eating episodes 

that an individual does not consider large, but are accompanied by a feeling of LOC. Such 

episodes may be of particular importance for individuals following bariatric surgery whose 

eating pathology, due to the constraints imposed by the surgical procedures, may be mostly 

or entirely limited to the consumption of modest amounts of food at frequent intervals.

In summary, pathological eating-related behaviors and experiences generally decrease 

dramatically following bariatric surgery, and these benefits continue for at least three years 

following surgery. Although the lack of reliable pre-surgical predictors provides little 

guidance regarding the selection of individuals for bariatric surgery, the LABS-3 findings 

reported herein, particularly the associations of post-surgical EDE global score and hunger 

with less favorable weight outcome, provide potentially important targets for future 

hypothesis-driven research. Such studies may provide additional much-needed empirical 

support for interventions to optimize outcome for those most at risk for sub-optimal weight 

loss or weight regain following bariatric surgery.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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