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Abstract
Introduction  Some studies have shown an increase in alcohol use disorders (AUD) after Roux-en-Y gastric bypass surgery 
(RYGB), but its relationship with binge eating disorder (BED) has not been fully explored. The purpose of this study was 
to determine the prevalence of AUD and BED after RYGB and also to evaluate if BED is predictive of late postoperative 
occurrence of AUD or BED.
Methods  Patients (n = 46) submitted to RYGB, in a tertiary outpatient weight management service at a Federal University of 
Sao Paulo, Brazil, were tested for BED and AUD using the Questionnaire on Eating and Weight Patterns-Revised (QEWP-
R) and AUDIT, respectively. BED was tested before surgery, while both disorders were evaluated with a follow-up period 
of 12 ± 1.6 years after RYGB.
Results  No patients reported AUD before RYBP. After a mean period of 12 years from surgery, ten patients (21.7%) were 
diagnosed with AUD. Before surgery, BED was present in 24 patients (52.2%) and it was detected in seven out of these 24 
patients (29.2%) after RYGB. Thirteen new cases of BED (28.2%) were detected after surgery; total of 20 patients (43.5%) 
with BED. No association was found between pre- and postsurgery BED (p = 0.148). After RYGB, four out of 24 patients 
(16.6%) with presurgery BED developed AUD, and no association was found between presurgery BED and postsurgery AUD 
(p = 0.384). Seven out of ten patients (70%) with AUD after RYGB also developed BED, but no statistical significance was 
found between these two disorders (p = 0.061).
Conclusion  The presence of BED before RYGB did not predict AUD and BED after RYGB. Nevertheless, factors involved 
in a possible association between BED and AUD after surgery remain to be determined.
Level of evidence  Level III, cohort study.
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Introduction

The prevalence of obesity in many developed countries has 
reached the status of a public health problem [1]. Bariatric 
surgery (BS) is now consolidated as an effective treatment 
against severe obesity, and the Roux-en-Y gastric bypass 
(RYGB) and Sleeve gastrectomy are the most common tech-
niques of BS in our country. BS are associated with benefi-
cial effects, including a lowered risk for diabetes, cardiovas-
cular problems, sleep apnea, joint pain and quality of life, as 
well as a sharp reduction in overall mortality [2].

The association between alcohol consumption and 
disordered eating patterns, such as seen in the proposed 
drunkorexia, where individuals try to deal with the calorie 
excess brought by alcohol binges by engaging in unhealthy 
compensatory behaviors or avoid eating to allow alcoholic 
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indulgencies [3, 4]. Although RYGB causes a marked reduc-
tion in weight, an improvement in comorbidities, and an 
improved quality of life, several studies suggest that RYGB 
is associated with an increased risk of developing alcohol 
use disorders (AUD) [5–8]. Therefore, current alcohol 
abuse or illicit drug use are the primary exclusion criteria 
for RYGB in Brazil and the United States [9, 10].

One proposed but not proven mechanism to explain the 
increased risk of AUD after RYGB is the need for an adjust-
ment in caloric intake [11] such that patients switch from 
binge eating to excessive alcohol consumption [12–16].

Few studies have examined psychosocial predictors of 
post-bariatric AUD, and the results of these studies are con-
troversial [17, 18]. Therefore, the objectives of this study 
were to evaluate the incidence of alcohol abuse during long-
term follow-up after RYGB and to determine if binge eating 
disorder (BED) is a predictive factor for postoperative AUD 
or BED occurrence.

Patients

A retrospective cohort study was conducted with 46 partici-
pants (33 females and 13 males) from a total of 100 patients 
with severe obesity who underwent both a binge eating 
disorder investigation at the Obesity Clinic of Hospital of 
Rim/Paulista School of Medicine and RYGB surgery at São 
Paulo Hospital/University within the period between 2001 
and 2004. After a mean period of 12 ± 1.6 years, and rang-
ing from 9 to 14 years, an effort was made to contact and 
invite all 100 eligible patients for revaluation of their medi-
cal and psychological conditions. Six patients had died, and 
48 could not be reached or refused to participate. Thus, 46 
patients were revaluated between 2013 and 2014. All the 
participants provided informed consent and the study was 
approved by the ethics committee of Universidad Federal 
de São Paulo.

Methods

Clinical assessment included anthropometric measures for 
body mass index (BMI) determination before surgery and 
at the time of the revaluation. The minimum body weight 
achieved during the follow-up period and the amount of 
weight regained were also determined.

Psychological evaluation was made through the Question-
naire on Eating and Weight Patterns-Revised (QEWP-R), 
which is a structured instrument based on the criteria pro-
posed by the DSM-IV for BED diagnosis and subclinical 
binge eating [19]. For some people, eating large quantities of 
food may not be physically possible after surgery, but when 
eating episodes are accompanied by a subjective feeling of 
loss of control (LOC), BED diagnosis was presumed using 
other DSM-IV criteria [20].

The AUDIT questionnaire was applied to assess the 
occurrence of alcohol abuse. This is a ten-item instrument 
developed by the World Health Organization, with its valid-
ity well established in Brazil, for the investigation of alcohol 
abuse and its behavioral consequences during the previous 
12 months. The patient’s score on the AUDIT questionnaire 
defines a classification of substance use as follows: zone I 
(low risk)—0 to 7 points; zone II (hazardous risk)—8 to 
15 points; zone III (harmful use)—16 to 19 points; zone 
IV (probable dependence)—20 to 40 points. By identifying 
the risk zone, it becomes possible for the professional to 
offer customized treatment that is focused on the standards 
of individual consumption [21]. A semistructured interview 
was conducted by the mental health professional at the base-
line to evaluate the consumption of alcohol. One of the crite-
ria to qualify a patient for bariatric surgery was the absence 
of alcohol abuse. The question used to identify the consump-
tion of alcohol using the semi-structure questionnaire was 
Do you drink alcohol? How often do you drink alcohol? 
How many doses do you usually drink? The AUDIT ques-
tionnaire was applied by the main researcher at the end of 
the follow-up period.

Statistical analysis

The Statistical Package for the Social Sciences (SPSS), ver-
sion 20 for Windows (SPSS Inc., Chicago, Illinois), was 
used for data analysis. The quantitative variables were tested 
assuming the existence of a normal data distribution. The 
descriptive analysis of the quantitative variables included 
mean values and standard deviation. The qualitative vari-
ables were described in relative and absolute frequencies. 
The frequency of patients diagnosed with BED before and 
during the follow-up after surgery and the incidence of AUD 
during the postsurgery follow-up were calculated. For the 
comparison between groups with and without alcohol abuse 
(AUDIT > 20), we used a Student t test for quantitative vari-
ables. A Chi-square distribution test was used to determine 
the association between the frequencies of the qualitative 
variables. The predictive value of the presence of BED 
before surgery for the occurrence of AUD and BED during 
the follow-up after surgery were also determined.

A level of significance of 5% was considered.

Results

The 54 patients who could not be contacted for this study did 
not differ from the 46 that were reassessed in the long-term 
follow-up period: female sex (57% vs. 42%, p = 0.125), age 
(39.89 years vs. 41.35 years, p = 0.476), BMI preoperative 
(50.57 vs. 51.52, p = 0.978) and binge eating disorder (56.4% 
vs. 43.6%, p = 0.373).
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A total of 46 patients completed the Questionnaire on 
Eating and Weight Patterns-Revised (QEWP-R) before 
surgery and during the follow-up period. The participants 
were predominantly women (n = 33; 71.7%), and the average 
age before surgery was 41.4 ± 10.5 years. The mean BMI 
before surgery was 51.1 ± 7.5 kg/m2 and was 36.8 ± 10.4 kg/
m2 by the time of revaluation during the follow-up period. 
Binge eating disorder (BED) was present in 24 (52%) of 
the 46 patients before surgery and in 20 patients (43%) dur-
ing the follow-up after RYGB. However, among these 20 
patients with BED in the postoperative follow-up period, 
only seven patients also had BED before surgery. Thus, 
BED was present in seven patients (24%) in the long-term 
follow-up group that had previously been diagnosed with 
BED (n = 24), while 13 patients out of the 22 patients who 
were without BED before surgery (59%) were diagnosed 
as new cases of BED during the postoperative follow-up 
period. No significant association was found between pre- 
and postsurgical BED (p = 0.125) (Table 1).

No patient referred to consume alcohol in large amounts 
prior to the RYGB. At the postoperative evaluation with 
AUDIT, ten patients (21.7%) developed AUD characterized 
by alcohol addiction symptoms with an AUDIT score ≥ 20, 
and 4 (6.5%) showed a risk for alcohol abuse (AUDIT 
score ≥ 6 for women and ≥ 8 for men). Among the ten 
patients diagnosed with AUD six patients reported receiving 
treatment for alcohol abuse during the postoperative follow-
up period. Four patients reported receiving therapy for alco-
hol abuse disorder, and two reported having been previously 
treated in a hospital for more than 30 days.

Of the 24 patients diagnosed with BED before surgery, 
four developed AUD during the follow-up period after sur-
gery (16.7%). However, of the 22 patients without BED 
before surgery, six patients developed AUD during the fol-
low-up period after surgery (27.3%), and no significant dif-
ference was found between these two frequencies (p = 0.484) 
(Fig. 1). The frequency of AUD in men (38.5%) showed a 
tendency to be higher than that in women (15.2%), although 
not statistically significant (p = 0.095).

Of the 20 patients with postsurgical BED, seven (35%) 
also developed alcohol abuse, while three patients of the 

26 without BED (11.5%) were also diagnosed with alco-
hol abuse. Despite the high prevalence of this association, 
no statistical significance was found between BED and 
AUD after surgery (p < 0.061) (Fig. 1). Among those seven 
patients diagnosed with both postsurgical AUD and BED, 
only two had BED before surgery. The predictive positive 
value of the presence of BED before surgery for the occur-
rence of AUD during the follow-up after surgery was 35%.

Discussion

One of the more important things this study showed was that 
obese individuals who did not report abusive consumption 
of alcohol in the preoperative period presented AUD at a 
frequency of 21.7% in a mean follow-up period of 12 years 
after RYGB.

Although the present study does not have a control group, 
this frequency is higher than that reported for the Brazilian 
adult general population, that is, 13% [22].

This finding is in accordance to other studies findings 
the hypothesis that point to BS as a risk factor for AUD. 
excessive alcohol consumption. It is also in accordance with 
the results of other studies with control group such as The 
SOS study evaluated alcohol intake for over 20 years after 
different modalities of bariatric surgery and showed that, 
compared to the presurgical condition, patients who have 
undergone RYGB increased their risk of AUD to 5.9 times 
higher than that of patients in the control group who did 
not submit to surgery. Over time, those undergoing surgery 
also showed a gradual increase in alcohol consumption. The 
risk of AUD in patients undergoing RYGB also proved to be 
higher than that observed in patients who were submitted to 

Table 1   Characteristics of the sample according to abusive use of 
alcohol (AUDIT > 20) after bariatric surgery

Yes (n = 10) No (n = 36) p

Age, (years) 40.8 ± 8.42 41.5 ± 11 0.855
Male n (%) 8 (22.2%) 5 (50%) 0.095
BMI before 49.26 ± 6.9 51.56 ± 7.6 0.395
BMI after 38.1 ± 6.9 38.0 ± 8.7 0.858
BED before 4 20 0.304
BED after 7 13 0.061

Fig. 1   Prevalence of AUD in postoperative follow-up according to the 
occurrence of BED before and at follow-up after bariatric surgery
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restrictive-only procedures [23]. In another study, patients 
submitted to laparoscopic sleeve gastrectomy were evalu-
ated after 1 year and a decrease in alcohol consumption was 
found [24].

Another prospective study evaluated 2.348 patients 
who submitted to RYGB and laparoscopic adjustable gas-
tric banding (LAGB) in ten hospitals in the United States. 
It found an incidence of AUD symptoms of 20.8% in the 
7 years after surgery, which is very similar to the incidence 
found in our study. When the two surgical groups were com-
pared, the risk of AUD was two times higher in patients who 
submitted to RYGB than in those who submitted to LAGB 
[25]. A study by Mitchell et al. [26] also used AUDIT ques-
tionnaire to assess 78 patients who submitted to RYGB after 
a follow-up period of 13–15 years. The findings differ from 
ours and showed a 12.8% frequency of alcohol abuse before 
surgery that decreased to 7.7% after surgery.

A study by Ertelt et al. [27] used a survey by mail to 
evaluate symptoms of AUD in 70 patients within a period 
of 6 to 10 years after bariatric surgery and noted that the 
frequency of patients with symptoms of AUD did not dif-
fer in the pre- and postoperative periods (8.6% and 10.0%). 
In addition, most individuals with AUD after surgery also 
mentioned AUD symptoms in the preoperative state. Using 
a group of 1945 participants, King et al. [17] evaluated 
prospectively the prevalence of AUD both before and 1 or 
2 years after bariatric surgery (69.6% RYGB). There was no 
difference between the prevalence found in the preoperative 
prevalence and the prevalence 1 year after surgery (7.6% vs. 
7.3%). However, when only the 1339 patients who were sub-
mitted to RYGB were considered, the prevalence rose from 
7.6% after 1 year of surgery to 9.6% after 2 years of surgery 
(p < 0.001) which did not occur with the other restrictive-
only procedures (gastric band and sleeve gastroplasty). As in 
our study, these results indicate increased chances of abusive 
alcohol consumption after RYGB.

The mechanisms involved in the increased risk of AUD 
after bariatric surgery are not clear. It has been proposed 
that changes in the digestive system caused by RYGB might 
be involved in the development of a higher consumption of 
alcohol. With the surgical reduction of the gastric chamber 
and resulting faster draining, part of the ingested alcohol 
remains to be metabolized and, with a greater and faster 
absorption, a high concentration of alcohol can be found cir-
culating in the blood. In addition, when a certain amount of 
alcohol is rapidly absorbed, the ability of the liver to metab-
olize the alcohol may be exceeded, which would slow down 
its elimination from systemic circulation. This explains why 
patients undergoing bariatric surgery feel the effects of alco-
hol earlier, more intensely and for a longer period of time, 
thus becoming more sensitive to alcohol [28–30]. It has been 
suggested that this increased sensitivity to alcohol follow-
ing surgery could expose, earlier and more frequently, the 

individuals to the rewarding properties of alcohol, which 
might be a contributing factor to the increased risk of AUD 
post-RYGB [10, 31]. However, experimental studies using 
intravenous administration of alcohol suggest that RYGB in 
obese rats increases the effects of alcohol independent of its 
direct gastric effects or a change in alcohol absorption after 
the surgery [32]. Therefore, the biological mechanism pro-
posed could be an enabling factor that contribute with AUD 
post-BS, but do not explain the primary behavior alteration 
found in these patients.

Another mechanism to explain increased AUD after sur-
gery would be a shift in reward processing in the central 
nervous system, in which the intake of large quantities of 
solid foods would be replaced by excessive alcohol con-
sumption [12, 33]. “Filling the void” theory also has been 
discussed in a recently paper as a possible mechanism which 
participants drink alcohol after BS instead of eating to man-
age unsolved psychological issues [16]. Idea of an “addiction 
change” is not supported by the results of our study, how-
ever, since of the ten patients with AUD in the postoperative 
stage, only four belonged to the group of 24 patients with 
BED in the preoperative stage. Therefore, the occurrence 
of BED before BS did not show a predictive value for the 
occurrence of postoperative AUD. It should be emphasized 
that only two patients with BED and AUD in the postopera-
tive period presented with BED in the preoperative condi-
tion, leading us to believe that the development of AUD 
in the follow-up period after RYGB was not a transfer of 
compulsive behavior from excessive food intake to abusive 
alcohol consumption.

It is interesting to note that of the 20 patients who pre-
sented with BED in the follow-up period after RYGB, 13 
were new cases of BED. The new cases were detected 
2 years after the procedure in patients not presenting com-
pulsive behavior before surgery. In addition, five of these 
13 patients also presented with AUD. The reasons for this 
association are unclear (“addiction change”; cause/effect 
relationship; different phenotypes of an underlying disor-
der or different disorders with common pathophysiological 
pathways) as it is unclear if there is in fact any kind of true 
association other than pure chance, as none of these pos-
sibilities account for the differences in AUD rates among 
the various BS techniques. Yet, another possible unproved 
reason may be speculated: in some patients, AUD could rep-
resent a late and unwanted result from a defense mechanism 
against a reduction in caloric intake or energy stores follow-
ing surgery. Particularly excessive alcohol intake could be 
a compensatory mechanism since alcohol provides a large 
amount of energy in a small volume, which would be an 
appropriate explanation for those with a reduced stomach 
chamber. In other words, by increasing alcohol consumption, 
RYGB patients would be compensating for their inability to 
consume calories from solid food. It must be pointed out that 
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this hypothesis also does not shed a light upon the aforemen-
tioned rate differences.

Considering that AUD is not uncommon following 
RYGB, it is important to diagnose abusive alcohol intake 
before surgery and advise all patients about the risks of AUD 
in the postoperative period, particularly those used to alco-
hol intake or with a history of alcohol abuse in the family.

One limitation of this study is that alcohol abuse is a 
contraindication for BS and that patients may decrease the 
amount they use prior to surgery or may omit information 
on the amount of their use when interviewed by a mental 
health professional before surgery. Also, the small sample 
size is small especially after 12-year follow-up and it was a 
convenience sample, not representative which may limit the 
applicability of our results. The strengths of our study are a 
retrospective cohort with incidence data, long-term follow-
up (mean 12-year follow-up) and long-term outcomes.

The clinical implications of this study is the need for 
long-term patient psychological evaluation post-operatively 
due to the high risk of developing AUD, among other psy-
chological and psychiatric issues. Future research should 
evaluate the association between caloric restriction, weight 
loss, BED and AUD disorders after BS.

In conclusion, our study showed that the occurrence of 
AUD is frequent in long-term follow-up of BS. The pres-
ence of BED before BS is not predictive of BED or AUD 
in the postoperative period, but the association of these two 
conditions is not uncommon in the years following surgery.
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