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Abstract
Background This study assessed eating disorder pathology in
persons with obesity before and after Roux-en-Y gastric by-
pass (RYGB) and biliopancreatic diversion with duodenal
switch (DS), in a 5-year follow-up study.
Methods Sixty participants with BMI 50–60 kg/m2 were ran-
domly assigned to RYGB (n=31) or DS (n=29). The partic-
ipants completed the Eating Disorder Examination-
Questionnaire (EDE-Q) before and 6 months, 1 year, 2 years,
and 5 years after surgery.
Results Before surgery, the prevalence of objective bulimic
episodes was 29 % in the RYGB group and 32 % in the DS
group. The prevalence improved during the first 12 months
after surgery in both groups. After 5 years, the prevalence of

objective bulimic episodes was 22 % in the RYGB group and
7 % in the DS group. The difference between groups through-
out follow-up was non-significant (logistic regression model).
A linear mixed model showed that global EDE-Q score was
not a significant predictor for weight loss after surgery, but
participants reporting objective bulimic episodes before sur-
gery had significantly lower BMI than those with no episodes
after 2 years (p=0.042) and 5 years (p=0.013). Global EDE-Q
score was significantly lower in the DS group after 5 years
(p=0.009) (linear mixed model).
Conclusions Objective bulimic episodes but not global EDE-
Q score before surgery predicted greater weight loss after
RYGB and DS. The DS group had a significantly lower global
EDE-Q score than the RYGB group 5 years after surgery.
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Introduction

Bariatric surgery is currently the most viable weight loss in-
tervention in persons with obesity. Postoperative weight loss,
however, varies considerably. Some patients experience sub-
optimal weight loss and some regain a substantial portion of
the initial weight lost [1, 2]. Psychological factors [3], changes
in gut hormones and appetite [4], and pre- and postsurgical
eating patterns [5–8] may all contribute to explain this varia-
tion in weight loss outcome. A recent meta-analysis showed
that preoperative weight loss might be positively associated
with postbariatric weight loss, while preoperative BMI, super
obesity, and personality disorders were negatively associated
with weight loss after surgery [9]. While some studies suggest
that preoperative eating behavior does not predict postopera-
tive weight loss [9–14], postoperative binge eating, loss of
control (LOC) eating, and grazing have consistently predicted
poorer outcome in regard to weight loss and psychosocial
measures after surgery [5–8, 15, 16]. Reports on binge eating
as predictor for postoperative weight loss are numerous [8,
17–19], but controversy still remains regarding the role of
preoperative binge eating as predictor of treatment success
[7]. Furthermore, few studies have evaluated effects of differ-
ent surgical procedures in regard to eating habits. In general,
more research is needed to investigate whether presurgical
factors can predict weight loss after bariatric surgery, as sub-
stantiated knowledge may help target interventions and im-
prove outcomes [9]. Our longitudinal randomized controlled
study with RYGB and DS patients may shed more light on the
complex relationship between pre- and postoperative eating
disorder behavior and cognitions and weight loss after bariat-
ric surgery.

The aim of this study was to report and compare the prev-
alence of eating disorder pathology after RYGB and DS and to
investigate if preoperative eating disorder symptoms predict
postoperative weight loss after these two surgical procedures
in a super obese population.

Materials and Methods

This report is part of a randomized controlled trial conducted
in two Scandinavian university hospitals. The primary end-
point of the trial was change in BMI after surgery as reported
on previously [20]. The design of the trial has previously been
described [20–23]. Individuals with BMI (kg/m2) 50 to 60,
age 20–50 years, and failed attempts of sustained weight loss
by medical and life style measures were included. The enroll-
ment period was from February 2006 to August 2007.

Participants were randomized to either laparoscopic RYGB
or laparoscopic DS [20, 22]. The RYGB group had a 25-ml
gastric pouch, 150-cm alimentary limb, and 50-cm
biliopancreatic limb. The DS group received a sleeve gastrec-
tomy along a nasogastric tube of 30–32 F, a 200-cm alimen-
tary limb, and 100-cm common channel [20]. All participants
were informed about possible benefits, risks, and side effects
of respective surgery. Informed consent was obtained from all
individual participants included in the study. The Regional
Ethics Committees for Medical Research in Eastern Norway
and Gothenburg, Sweden, approved the study which was reg-
istered in Clinicaltrials.gov (NCT00327912).

Eating Disorder Examination (EDE-Q)

All participants filled out a Swedish or Norwegian translation
of The Eating Disorder Examination-Questionnaire (EDE-Q)
at their baseline examination and subsequently at 6 months,
1 year, 2 years, and 5 years of follow-up. EDE-Q has well-
established psychometric properties [24]. A non-validated
version of EDE-Q was used in this study. A later Norwegian
and Swedish version of EDE-Q (version 6.0) with minor
changes has, however, been validated [25–27]. The EDE-Q
focuses on the previous 28 days and measures key eating
disorder behavior- and cognitive symptoms. The question-
naire distinguishes between three types of binge eating: objec-
tive bulimic episodes (eating an unusually large amount of
food with a sense of having lost control over eating), subjec-
tive bulimic episodes (eating not a large amount of food but
have a sense of having lost control over eating), and objective
overeating (eating an unusually large amount of food without
a sense of having lost control over eating). In addition, ques-
tions about self-induced vomiting, use of laxatives or di-
uretics, and intensive exercise to control shape or weight are
included. Exercise is defined as intensive when it is Bdriven^
or Bcompulsive^ to control weight, shape or amount of fat, or
to burn off calories. The questions about eating disorders cog-
nitions are rated on a 7-point Likert scale from 0–6, where a
higher score indicates increased eating disorder symptoms.
The EDE-Q consists of one global score and four subscales
(restriction and eating-, weight-, and shape concern). Cut-off
is usually defined in normal weight populations as mean glob-
al EDE-Q score plus one standard deviation which is about
2.5–2.8 depending on different normative samples [25, 27,
28]. Owing to scant evidence supporting the original four-
factor subscale structure [29], we report only the global
EDE-Q scores as indicator of overall eating disorder cognitive
symptoms as proposed by others [30, 31].

Statistics

Data were analyzed using SPSS 22.0 and SAS 9.3. Demo-
graphic and clinical characteristics were presented as means
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and standard deviations (SD) or frequencies and percentages.
Prevalence rates for objective and subjective bulimic epi-
sodes, objective overeating, self-induced vomiting, and exces-
sive exercise are based on those who answered that such be-
haviors were present. Logistic regression models with random
intercepts were estimated to test whether there were signifi-
cant differences in occurrences of these behaviors in the two
surgery groups throughout the follow-up. Models with fixed
effects for time component (up to second order where signif-
icant) and dummy identifying surgery group were estimated.
Interaction term between the time and dummy was included if
significant.

A linear mixed model (LMM) with random effects for in-
tercepts and time was estimated to assess the BMI develop-
ment after surgery. To account for non-linear trend in time, the
fixed effects for time components up to third order were in-
cluded. Next, a LMM with fixed effects for global EDE-Q
score and bulimic episodes at baseline was estimated. Interac-
tion terms between the two and the time were considered but
excluded as non-significant. The results were presented graph-
ically as estimated mean BMI with 95 % confidence intervals
(CI) at each follow-up point among those with and without
objective bulimic episodes preoperatively.

Another LMM with random effects for intercepts and time
was estimated to assess the development in global EDE-Q
score. The model contained fixed effects for time components
up to second order, a dummy identifying surgery group and
the interaction term between the dummy and time. The results
of this model were presented as estimatedmean global EDE-Q
scores with 95 % CI at each follow-up point within two sur-
gical groups.

Results

Sixty participants, 42 women and 18 men, were included.
Patient demographics at baseline is described in Table 1.

The prevalence of self-reported objective bulimic episodes
dropped from 29 % (RYGB) and 32 % (DS) preoperatively to
3 % (RYGB) and 0 % (DS) after 12 months, then increased to
17 % in both groups after 2 years, and at a 5-year follow-up
was 22 % in the RYGB group and 7 % in the DS group. The
prevalence of subjective bulimic episodeswas stable at around
30 % throughout the follow-up period in the RYGB group,
while it was 19, 8, and 25 % after 12 months, 2 years, and
5 years, respectively, in the DS group. The prevalence of ob-
jective overeating in the GBP group was 42, 24, 7, 17, and
18 % at baseline, 6 months, 12 months, 2 years, and 5 years.
Corresponding numbers in the DS group were 48, 14, 4, 17,
and 18 %. Self-induced vomiting was reported by one partic-
ipant in each surgery group at baseline, one participant
(RYGB group) at 6 months, and no participants at later time-
points. Finally, the prevalence of intense exercise in the

RYGB group was 10, 19, 3, 10, and 26 % at baseline,
6 months, 12 months, 2 years, and 5 years. Corresponding
numbers in the DS group were 14, 32, 23, 10, and 14 %,
respectively. None of the eating disorder behavior symptoms
showed significant differences between surgical groups
throughout the follow-up.

Mean global EDE-Q score in the RYGB group was 2.6 (SD
0.9) at baseline, 1.5 (SD 0.9) at 12 months, and 2.3 (SD 1.5)
after 5 years, while corresponding numbers in the DS group
were 2.8 (SD 0.9), 1.4 (SD 1.1), and 1.5 (SD 1.0), respective-
ly. Overall, the score increased throughout follow-up in the
RYGB group and remained stable in the DS group (Table 2).

According to the LMM, there was a significant non-linear
(third-order) trend in time for BMI for all participants
(p<0.001). Baseline global EDE-Q score was not a significant
predictor for change in BMI after surgery (p=0.599). BMI
was not significantly different between those with and without
preoperative objective bulimic episodes the first year after
surgery. However, the estimated mean BMI was significantly
lower in the group with preoperative objective bulimic epi-
sodes after 2 years (p=0.042) and 5 years (p=0.013) (Fig. 1).

There was a significant second-order time trend in global
EDE-Q score as estimated by the linear mixed model. The DS
group had a significantly lower estimated global EDE-Q score
than the RYGB group after 5 years (p=0.009) (Fig. 2).

Discussion

Our observations suggest that eating disorder cognitions as
measured by global EDE-Q score is not a significant predictor
for weight loss after RYGB and DS, whereas patients with
objective bulimic episodes before surgery had significantly
greater weight loss after 2 and 5 years independently of the
type of surgery. We also found that patients in the DS group
had a significantly lower global EDE-Q score than the RYGB
group at a 5-year follow-up.

The prevalence of self-reported objective bulimic episodes
before surgery in our sample was 30 %, while studies in the
review article by Meany et al. reported a binge eating preva-
lence before bariatric surgery ranging from 14 to 55.9 % [8].
In our study, objective bulimic episodes presurgery predicted
a greater weight loss after 2- and 5-year follow-up. Recent
studies have found unclear or no associations between preop-
erative eating behaviors such as sweet eating, emotional eat-
ing, hyperphagia or gorging, and postoperative weight loss [9,
14], while Konttinen et al. [13] showed that neither preopera-
tive restraint, disinhibition, or hunger measured with TFEQ
predicted weight loss postsurgery. Others have found that pre-
operative restraint [32, 33] and disinhibition [32, 34] was neg-
atively associated with postoperative weight loss. Meanwhile,
studies evaluating the specific effect of binge eating on weight
loss after bariatric surgery report mixed results. Some studies
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have demonstrated that preoperative binge eating positively
influence weight loss after bariatric surgery [35, 36]. In con-
trast, others have found a negative effect [17, 37, 38] or no
association between postoperative weight loss and binge eat-
ing [39–41]. The discrepancy in results may be due to differ-
ent methods in assessing and defining binge eating and differ-
ent surgical procedures used.

Subjective bulimic episodes (sense of losing control but
normal amount of food) were more prevalent than objective
bulimic episodes in the RYGB group at all times of follow-up
and at all times except at a 2-year follow-up for the DS group.
In a recent cross-sectional study by Conceição et al., looking
at loss of control (LOC) eating before bariatric surgery, then at
short- and long-term follow-up, objective bulimic episodes
were present in only 0.9 %, while subjective bulimic episodes
were present in 10.9 % of participants at short-term (<2 years)
follow-up [7]. In light of this, researchers have questioned
whether binge eating criteria should be re-evaluated when
applied to patients after bariatric surgery since many report a
lack of control even when the amount of food consumed is
small [5], and many patients who reported binge eating before
surgery resort to grazing [6]. Another study by Conceição
et al. showed that Bpicking and nibbling^ was the most com-
monly reported maladaptive eating behavior after RYGB and
gastric band surgery and was significantly associated with
weight regain [42].

To our knowledge, few previous studies have investigated
the relationship between global EDE-Q score and weight de-
velopment after bariatric surgery. Our data showed that both

eating disorder behavior and cognitive symptoms seemed to
increase from the same turning point as weight [20, 21]. Fac-
tors explaining this co-variation in weight development and
eating disorder symptoms may well be psychological. Colles
et al. showed that recurrence of distorted eating behavior after
surgery was associated with elevated psychological distress
and a poorer excess weight loss (EWL) [6], while in a study
by Thonney et al., EWL and a lower BMI also improved
psychological outcomes such as depression, anxiety, and eat-
ing disorders 2 years after surgery [43]. A study by Castellini
et al. investigated the relationship between bariatric surgery,
weight loss, and psychological outcomes before and
12 months after surgery in 83 subjects categorized according
to the type of surgery (laparascopic adjustable gastric band,
RYGB, and biliopancreatic diversion). They found that while
all three groups experienced significant improvements in anx-
iety, depression, general psychopathology, and binge eating
symptomatology, the patients operated with biliopancreatic
diversion had the greatest reduction in weight and in binge
eating psychopathology, similar to our findings. At a 1-year
follow-up, the total EDE-Q score was 1.2 after biliopancreatic
diversion and 2.2 after GBS [44], a larger difference than was
found in our study. The co-variation in global EDE-Q score
and weight corresponds to studies showing that increased
BMI in normal populations is positively correlated to global
EDE-Q [26].

The reappearance of binge eating after surgery and a sub-
sequent negative influence on weight loss have been demon-
strated previously. In an 8-year follow-up study by Kalarchian

Table 1 Participant
characteristics at baseline All participants (n=60) Gastric bypass (n=31) Duodenal switch (n=29)

Age, mean (SD) 35.6 (6.2) 35.2 (7.0) 36.1 (5.3)

Women, n (%) 42 (70) 23 (74) 19 (65)

Weight (kg), mean (SD) 162.2 (21.9) 162.1 (24.1) 162.2 (19.7)

BMI, mean (SD) 55.0 (3.3) 54.8 (3.2) 55.2 (3.5)

Table 2 Prevalence of eating disorder symptoms from EDE-Q and descriptive statistics for global EDE-Q score

Baseline 6 months 12 months 2 years 5 years

RYGB DS RYGB DS RYGB DS RYGB DS RYGB DS

Objective bulimic episodes, n (%) 9 (29) 9 (32)a 4 (19) 2 (9) 1 (3) 0 (0) 5 (17) 4 (17) 6 (22) 2 (7)

Subjective bulimic episodes, n (%) 9 (29) 5 (18)a 8 (38) 5 (23) 9 (29) 5 (19) 8 (28)a 2 (8) 8 (31)b 7 (25)

Objective overeating, n (%) 13 (42) 14 (48) 5 (24) 3 (14) 2 (7) 1 (4) 5 (17)a 4 (17) 6 (22) 5 (18)

Self-induced vomiting, n (%) 1 (3) 1 (3) 1 (5) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

Intense exercise, n (%) 3 (10) 4 (14) 4 (19) 7 (32) 1 (3) 6 (23) 3 (10) 2 (8) 7 (26) 4 (14)

Global EDE-Q score, mean (SD) 2.6 (0.9) 2.8 (0.9) 1.8 (0.6) 1.5 (1.0) 1.5 (0.9) 1.4 (1.1) 2.0 (1.3) 1.4 (1.2) 2.3 (1.5) 1.5 (1.0)

RYGB Roux-en-Y gastric bypass, DS duodenal switch
a One participant missing data
b Two participants missing data
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et al., almost half the patients reported recurrent objective or
subjective bulimic episodes, which was associated with a less
favorable outcome and greater weight regain [17]. While
some claim that extremely obese patients with binge eating
should be referred to preoperative behavioral counseling [45,
46], preoperative binge eating disorder is not, according to
expert guidelines, considered an absolute contradiction to bar-
iatric surgery [47]. Practitioners are, however, advised to as-
sess the severity and consequences of the condition both pre-
and postsurgery [47, 48].

The strengths of this study include a relatively high partic-
ipation rate, a randomized design, and the longitudinal per-
spective. The main limitation was a small number of partici-
pants in each surgery group. The sample was also predomi-
nantly female, which is common in studies reporting on bar-
iatric surgery outcome measures [49]. Another limitation was
that the Norwegian and Swedish translated version of the
EDE-Q form has not been validated. However, the subsequent
version (6.0) which has been validated [25, 26] was almost

identical to the one used here. Further, the EDE-Q may not
adequately address the difficulties for postbariatric patients in
identifying Bobjectively large^ amounts of food [50]. Neither
does it identify new maladaptive eating behaviors after sur-
gery, such as grazing. There is thus a need for validated ques-
tionnaires in this patient population. Finally, the occurrence of
eating disordered behavior are based on self-reported data.
Binge eating episodes are complex behavior including an
evaluation of amount of food and sense of loss of control
and the validity of the results of such behavior in self-
reporting in overweight persons is uncertain [51].

Conclusion

Objective bulimic episodes but not global EDE-Q score be-
fore surgery predicted increased weight loss after RYGB and
DS. The DS group had a significantly lower global EDE-Q
score than the RYGB group 5 years after surgery.

Fig. 1 Objective bulimic episodes preoperative and BMI (mean, CI) development over time for all participants, *p<0.05

Fig. 2 Estimated global EDE-Q score (mean, CI) for gastric bypass and duodenal switch over time, *p<0.05
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