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Abstract
Background There are no clear psychosocial predictors of weight loss following bariatric surgery. The purpose of this study was
to investigate whether preoperative problematic eating behaviors predict weight loss outcomes following bariatric surgery.
Methods Clinical records were utilized to examine outcomes of 101 patients who completed a pre-surgical psychosocial eval-
uation and underwent gastric bypass or sleeve gastrectomy. Information analyzed included binge eating history and scores from
the Hospital Anxiety and Depression Scale, Yale Food Addiction Scale, and Emotional Eating Scale. Measures of weight loss
1 year post-surgery were compared to pre-surgical assessments.
Results One-year follow-up data were available for 60 patients. Patients with higher levels of eating in response to anger/
frustration (p = .02), anxiety (p = .01), or depression (p = .05) were more likely to miss the 1-year follow-up appointment.
Eating in response to anger/frustration and depression were related to poorer weight loss outcomes. There was a trend for binge
eating to predict greater %EWL (p = .06). A higher number of food addiction symptoms increased the likelihood that patients
would experience less weight loss (p = .01). Psychiatric symptoms were not related to weight loss outcomes.
Conclusions Patients who endorsed higher levels of pre-surgical emotional eating and food addiction symptoms had poorer
weight loss 1 year post-surgery. Providers should consider screening patients for these behaviors during the pre-surgical psy-
chosocial evaluation which would allow opportunities for psychotherapy and potential improvement in weight loss outcomes.
Future research should examine which interventions are successful at improving problematic eating behaviors.
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Introduction

Research has examined potential pre-surgical psychosocial
predictors of weight loss following bariatric surgery; however,
findings are mixed. Because there are not reliable predictors of
weight loss post-surgery, it is difficult for providers to deter-
mine how to conduct a psychosocial evaluation prior to bar-
iatric surgery [1, 2]. Some studies have found a negative as-
sociation between pre-surgical psychiatric disorders (i.e.,

depression, personality disorders, and substance use disorders)
and post-surgical weight loss outcomes [3, 4]. Other work has
found a positive relationship between psychiatric co-
morbidity and weight loss after surgery [5], suggesting that
increased stress (including symptoms of anxiety and depres-
sion) pertaining to concerns with weight prior to surgery could
be positive predictors of post-surgical weight loss [6–8].
Perhaps, the reason for these inconsistent findings is that there
are other variables, such as problematic eating behaviors, that
are associated with psychiatric symptoms that impact weight
loss outcomes [9]. There are recently published guidelines on
what should be evaluated in this pre-surgical evaluation, in-
cluding psychiatric symptoms and problematic eating behav-
iors such as binge eating and night eating [2]. However, there
is a lack of data to guide the evaluation with regard to emo-
tional eating and food addiction symptoms.

The influence of pre-surgical problematic eating behaviors,
especially binge eating, on post-surgical outcomes has been
increasingly explored. Although binge and hyper-caloric eat-
ing have been associated with less post-surgical weight loss
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[7, 10], other studies have not found these poorer outcomes for
patients who engaged in binge eating prior to surgery [3, 11].
One reason for this variability could be because of how binge
eating is measured. Recent research found that those who met
criteria for a binge eating diagnosis had higher BMIs at a long-
term follow-up [12]. Another recent study found that those
who experience a loss of control when eating had poorer die-
tary adherence, suggesting that there are factors associated
with binge eating that could be causing poorer outcomes rath-
er than the binge eating behavior itself [13].

Problematic eating behaviors other than binge eating have
not been as closely considered, such as food addiction and
emotional eating. Food addiction is the idea that people can
become addicted to certain types of foods (i.e., sweets, fats,
carbohydrates, salt) in a similar manner as other substance use
addictions [14]. While the concept of food addiction remains
somewhat controversial, there is increasing attention to this
clinical construct as it presents in weight management popu-
lations, including individuals pursuing bariatric surgery.
Original criteria for Bfood addiction^ were the same as those
for other substance use addictions in the DSM-IV-TR. Criteria
were met if an individual endorsed clinically significant dis-
tress or problems in daily function related to eating and at least
three of seven associated symptoms: tolerance, withdrawal,
loss of control, a desire or repeated failed attempts to cut
down, a great deal of time spent in obtaining, using, or recov-
ering from food, giving up other important activities, and/or
continued use despite physical or psychological consequences
[15]. Based on these criteria, prevalence rates of food addic-
tion in populations pursuing nonsurgical weight loss treatment
range from 7 to 25% [16, 17]. There appears to be even greater
prevalence of food addiction found among bariatric surgical
candidates, with rates ranging from 14 to 58% [9, 18, 19].
Individuals engaging in emotional eating are identified as eat-
ing in response to negative emotions, such as anxiety, anger/
frustration, and depression [20], with prevalence rates ranging
from 25 to 41% in candidates for bariatric surgery [9]. Positive
relationships exist between the severity of psychiatric symp-
toms and emotional eating and food addiction [9, 21–23].

Emotional eating and food addiction are common
among patients pursuing bariatric surgery, yet it is unclear
how they may affect post-surgical outcomes. In one study
with a small sample size, emotional eating among bariat-
ric patients was related to inferior weight loss [6]; how-
ever, other studies did not find this relationship [3, 24].
The effect of food addiction on weight loss outcomes
post-surgery is also unclear [18, 19]. One problem with
the current studies is that short follow-up time periods
have been used (i.e., 6–8 months). While pre-surgical
problematic eating behaviors may not impact short-term
weight loss outcomes, there may be more of an impact on
longer term weight loss or successful weight maintenance
as problematic eating behaviors resurface.

The purpose of this study was to investigate whether pre-
surgical psychiatric symptoms and problematic eating behav-
iors are predictors of weight loss outcomes 1 year after gastric
bypass or sleeve gastrectomy.

Methods

Participants

Chart reviews were conducted on 146 consecutive patients
who completed a required pre-surgical psychosocial evalua-
tion prior to bariatric surgery between October 2012 and
January 2013.

Measures

Binge Eating Binge eating was assessed in a semi-structured
interview. A patient was categorized as having binge eating
behaviors if he/she endorsed currently experiencing (e.g., past
6 months) criteria based on the DSM-IV-TR: (1) eating a
larger amount of food over a short duration than most would
in a similar circumstance and (2) experienced a lack of control
over eating during the episode.

Emotional Eating Scale The Emotional Eating Scale (EES)
measures three types of emotional eating (anger/frustration,
anxiety, and depression) on a Likert scale ranging from BNo
Desire to Eat^ to BAn Overwhelming Urge to Eat^ [25].
Higher scores indicate higher levels of emotional eating. A
principal component analysis revealed three separate factors,
with adequate internal consistency for each of the factors of
anger/frustration, anxiety, and depression as well as the total
score (e.g., .78, .78, .72, and .81, respectively) [25].

Yale Food Addiction Scale The Yale Food Addiction Scale
(YFAS) is a 27-item measure that assesses the seven symp-
toms of food addiction which are the same symptoms as those
for other substance use addictions in the DSM-IV-TR [15].
The score for number of symptoms a patient can have ranges
from 0 to 7. This measure has been validated with a bariatric
surgery population [26].

Hospital Anxiety and Depression Scale The Hospital Anxiety
and Depression Scale (HADS) assesses severity of anxiety
(HADS-A; 7 items) and depression symptoms (HADS-D; 7
items) [27]. Patients respond to the degree they have experi-
enced symptoms over the past week. Scores increase with
level of severity and are interpreted as normal (0–7), mild
(8–10), moderate (11–14), or severe (15–21).

Weight Loss Outcomes Patients’ charts were reviewed to re-
cord their initial height, weight, and BMI at the surgeon
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consultation appointment. The type of surgery the patient
underwent (e.g., adjustable gastric banding, Roux-en-Y gas-
tric bypass, or gastric sleeve) was recorded. Whether they
completed their 1-year follow-up appointment with the sur-
geon was also recorded along with their weight and BMI at
that appointment. Adhering to the standardized outcomes to
report, the change in BMI (ΔBMI), percent of total weight
loss (%TWL), and percent of excess weight loss (%EWL) was
calculated for each patient based on their weight at the 1-year
follow-up [28]. Whether a patient experienced a lack of addi-
tional weight loss was also recorded. A patient was identified
as lacking additional weight loss if they did not lose at least an
additional 5% of their total weight at the 1-year appointment
as compared with the previous appointment with the surgical
team (3 months post-surgery), unless they were already below
a BMI of 30.

Procedure

This study was approved by the hospital’s Institutional
Review Board. Statistical analyses were conducted with
SPSS version 23. Prevalence rates were calculated for
patient demographics. Chi-square analyses and indepen-
dent sample t tests were conducted to determine whether
there were differences in problematic eating behaviors
among those who did and did not have bariatric surgery.
Correlations were calculated to determine the relation-
ships among problematic eating behaviors, psychiatric
symptoms, and weight loss outcomes among those who
had bariatric surgery. Independent sample t tests were
conducted to determine whether problematic eating be-
haviors were related to missing the 1-year follow-up ap-
pointment and whether patients experienced a lack of
additional weight loss. Cohen’s d values were calculated
to report effect sizes. Analyses were considered statisti-
cally significant if p < .05.

Results

Patient Demographics

Of those completing the psychosocial evaluation, 74%
(n = 108) underwent bariatric surgery. Seven of these pa-
tients underwent adjustable gastric banding and given the
small sample size and the different expected weight loss
outcomes with this procedure, these patients were exclud-
ed from further analyses. There was no difference in
problematic eating behaviors between those who did
and did not have bariatric surgery. There was no statisti-
cally significant difference in weight loss outcomes be-
tween those who underwent Roux-en-Y gastric bypass
and sleeve gastrectomy. There were also no differences

between surgery type for food addiction symptoms, emo-
tional eating, depression, anxiety, binge eating, and
whether a patient missed the 1-year follow-up appoint-
ment. See Table 1 for the demographics of the patients
who had bariatric surgery. Most patients were White fe-
males with a mean age of 46 ± 11.8 and initial BMI of
49.3 ± 8 kg/m2.

Problematic Eating Behaviors and Psychiatric
Symptoms

There were significant, positive relationships among all types
of emotional eating, the number of food addiction symptoms
endorsed, and depressive and anxiety symptoms (Table 2). A
history of binge eating was not related to emotional eating or
psychiatric symptoms, but there was a trend for binge eat-
ing to be related to a higher number of food addiction
symptoms (t = − 1.91, p = .06, Cohen’s d = .43).

Predictors of Weight Loss Outcomes

Problematic eating behaviors were related to whether a
patient attended their 1-year surgical follow-up appoint-
ment. There were 41 patients (40.6%) who did not attend
the 1-year appointment. Patients with higher levels of eat-
ing in response to anger/frustration (t = 2.33, p = .02,
Cohen’s d = .50) and anxiety (t = 2.64, p = .01, Cohen’s
d = .55) were more likely to miss their 1-year follow-up
appointment. There was a trend for eating in response to
depression and missing the 1-year follow-up appointment
(t = 1.97, p = .05, Cohen’s d = .43).

Weight loss outcomes were available for 60 patients
(59.4%) at the 1-year follow-up appointment. Several signif-
icant findings emerged when analyzing the relationship of pre-
surgical symptoms to weight loss outcomes at the 1-year post-
surgical follow-up. Patients who endorsed higher levels of
emotional eating, specifically eating in response to anger/
frustration and depression, had a lower %TWL and %EWL

Table 1 Patient
demographics % n

Gender

Female 82.2 83

Male 17.8 18

Race

White 65.3 66

Black 28.7 29

Other/multiracial 6.0 6

Surgery type

Roux-en-Y gastric bypass 29.7 30

Sleeve gastrectomy 70.3 71
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(Table 2). Those who endorsed higher levels of eating in re-
sponse to anger/frustration also had a lower ΔBMI at 1 year
(Table 2). Although not statistically significant, there was a
trend for binge eating predicting %EWL (t = −2.01, p = .06,
Cohen’s d = .46). Specifically, those that were engaging in
current binge eating behaviors at the pre-surgical evaluation
had a higher %EWL 1 year post-surgery (57.1 ± 6.7) com-
pared to those that did not endorse current binge eating at
the pre-surgical evaluation (49.6 ± 22.1). Depressive and anx-
iety symptoms were not related toΔBMI, %TWL, or %EWL
(Table 2).

Finally, the number of food addiction symptoms was relat-
ed to a lack of additional weight loss between 3 months and
1 year after surgery (t = 2.28; p = .03, Cohen’s d = .67). Those
that did not lose additional weight (n = 21) endorsed a higher
number of pre-surgical food addiction symptoms (2.8 ± 1.7)
than those that continued to lose weight 1 year post-surgery
(1.86 ± 1.0).

Discussion

We found that patients who endorsed higher levels of pre-
surgical emotional eating and food addiction symptoms had
poorer weight loss 1 year following gastric bypass or sleeve
gastrectomy. The main preoperative emotional eating behav-
iors that were associated with poorer weight loss 1 year fol-
lowing surgery were eating in response to anger/frustration or
eating in response to depression. Furthermore, patients who
experienced a stall in weight loss between 3 and 12 months
after surgery endorsed a higher number of pre-surgical food
addiction symptoms.

The impact of problematic eating behaviors on post-
surgical outcomes, such as a pre-surgical binge eating disorder
[29–31] or loss of control over eating [11] have been

investigated in the past with mixed results. It has been sug-
gested in these studies that reverting back to problematic eat-
ing behaviors after surgery will likely lead to limited weight
loss and/or weight regain. Perhaps this is better understood by
exploring factors which may underlie these problematic be-
haviors, such as emotional eating and food addiction, as was
investigated in this study. Unexpectedly, those that were en-
gaging in binge eating behaviors at the pre-surgical psychoso-
cial evaluation trended towards a higher %EWL. This could
be because our center routinely refers patients with current
binge eating behaviors for treatment so that patients can gain
coping skills to reduce this behavior. The treatment of patients
with binge eating behaviors in our center could partially ex-
plain these unexpected results. Alternatively, it is possible that
those who engaged in binge eating behaviors prior to surgery
were unable to re-engage in this behavior in the first year after
surgery due to the restriction. A longer term follow-up sug-
gests that pre-surgical binge eating is associated with poorer
outcomes 5 years after surgery [12]. It is likely important to
identify whether patients experience post-surgical binge eat-
ing behaviors as these behaviors can resurface [32].
Additionally, it may be easier for patients to continue food
addiction and emotional eating behaviors in the year follow-
ing surgery because foods can be eaten in problematic ways in
smaller portions.

Unfortunately, many patients are lost to follow-up after
bariatric surgery [33] and those with a lower %EWL at 1 year
are less likely to follow-up [34]. In the current study, those
who endorsed higher levels of emotional eating were less
likely to follow-up a year after surgery than those who report-
ed less frequent emotional eating. It is possible that factors
such as emotional eating contribute to lack of weight loss
post-surgery, which in turn leads to poor follow-up with the
surgical team. Patients may feel embarrassed by a perceived
lack of success and ongoing problematic eating behaviors and

Table 2 Relationships among problematic eating behaviors, psychiatric symptoms, and weight loss outcomes (n = 60)

1 2 3 4 5 6 7 8 9

1. EES–A/F –

2. EES–Anx .81** –

3. EES–Dep .77** .77** –

4. FA Sxs .56** .54** .54** –

5. HADS-A .28** .29** .31** .25* –

6. HADS-D .23* .22* .21* .34** .56** –

7. ΔBMI − .24* − .16 − .16 .08 .08 .07 –

8. %TWL − .26* − .11 − .24* .09 .12 − .01 .77** –

9. %EWL − .27* − .17 − .24* .05 .05 .04 .89** .93** –

EES–A/F Emotional Eating Scale: Anger/Frustration, EES–AnxEmotional Eating Scale: Anxiety, EES–DepEmotional Eating Scale: Depression, FA Sxs
food addiction symptoms, HADS-A anxiety symptoms, HADS-D depressive symptoms,ΔBMI change in BMI,%TWL percentage of total weight loss,
%EWL percentage of excess weight loss

*p < .05. **p < .01

OBES SURG (2018) 28:1910–1915 1913



choose not to follow-up. Consistent with previous findings
[7], there was no relationship between symptoms of depres-
sion and anxiety and weight loss post-bariatric surgery, yet
these psychiatric symptoms were related to emotional eating
and food addiction symptoms. This suggests the importance
of investigating other factors that may be contributing to poor
outcomes.

There are several limitations with this study. First, due to
the correlational methodology of the study, it is not certain that
these problematic eating behaviors are the direct cause of
poorer weight loss post-surgery. Additionally, the sample size
is relatively small. Because providers inconsistently docu-
mented the frequency of binge eating behaviors, we were
unable to compare this to weight loss outcomes. Future re-
search could also evaluate whether the frequency of pre-
surgical binge eating impacts weight loss post-surgery.
Finally, it would be useful to have longer term follow-up given
that many patients may still be losing weight at the 1 year
mark and problematic eating behaviors could still resurface.
Future investigation could evaluate whether these outcomes
are similar for larger sample sizes and at longer follow-up
periods.

There are important implications for clinical practice based
on these findings. Providers conducting psychiatric evalua-
tions should consider routine screening for emotional eating
and food addiction during their pre-surgical evaluation. If pa-
tients with these behaviors are identified prior to bariatric sur-
gery, they can be referred for treatment to help improve these
behaviors. Treatments that may be successful at reducing
problematic eating behaviors include cognitive behavioral
therapy [35]; mindfulness [36], and psychoeducation offered
in the group therapy context [37]. Additionally, if patients are
struggling to lose weight post-surgery, it may be useful to
evaluate patients for problematic eating behaviors at this stage
as well. Future research should examine which interventions
are successful at improving problematic eating behaviors and
whether treatment results in better weight loss outcomes.
Finally, patients who undergo gastric bypass may experience
different eating challenges post-surgery than those with sleeve
gastrectomy. Therefore, future research could assess problem-
atic eating behaviors after bariatric surgery and how these
impact long-term weight loss outcomes.
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