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a b s t r a c t
This study investigated symptoms of eating disorder, depression, and anxiety among Roux-en-Y gastric bypass
patients two years after surgery, and the relationship between these characteristics and weight loss. Respondents completed assessment questionnaires including Eating Disorder Inventory-2 (EDI-2), Harvard Anxiety
and Depression Scale (HADS), and questions related speciﬁcally to binge eating. Forty-ﬁve patients (8 men,
37 women) out of 65 (67%) responded. Scores were signiﬁcant higher on impulse regulation, interoceptive
awareness, ineffectiveness, maturity fears and interpersonal distrust in comparison with a Danish norm
group (p ≤ 0.05). The weight losses obtained after surgery varied from 12 to 60% of the starting weights.
Binge eating and ineffectiveness were found to signiﬁcantly correlate with weight loss variations after surgery
(p ≤ 0.05). The results of this study indicate that knowledge of the potential inﬂuence of eating disorder symptoms on outcomes after bariatric surgery is needed in order to optimize weight outcomes following surgery.
© 2012 Elsevier Ltd. All rights reserved.

1. Introduction
Research has shown 20–30% of all bariatric surgery patients regain a
signiﬁcant amount of weight 18–24 months after surgery (Angrisani,
Lorenzo, & Borrelli, 2007; Sjostrom et al., 2004). The reoccurrence of
psychological problems and especially symptoms of binge eating
(BED) (Larsen et al., 2004; Livhits et al., 2010; Scholtz et al., 2007)
after surgery have been related to a poorer weight loss. However,
based on a systematic literature review van Hout, Verschure, and Van
Heck (2005) conclude that research concerning potential associations
between psychological factors and weight loss after bariatric surgery
has yielded different results and impedes the possibility to draw ﬁrm
conclusions.
Therefore, more research is needed in order to understand the
psychological characteristics of patients treated with bariatric surgery
and potential associations between these characteristics and weight
loss outcomes. On this background, the present study investigated
associations between psychological characteristics and weight loss
results, using a cross-sectional design in postsurgical patients treated with gastric bypass surgery app. two years previously. More speciﬁcally, symptoms of depression and anxiety, and eating disorder
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characteristics with particular interest in the nature of BED were explored in relation to weight loss.
2. Materials and methods
2.1. Subjects
The present sample included patients treated with Roux-en-Y gastric bypass surgery in 2008–2009 at Odense University Hospital in
Denmark. The sample included 65 participants. Of these, 45 patients
(67%) accepted to participate in the study. Patients had tried nonsurgical interventions against obesity before undergoing surgery.
Also, patients were informed that they were not guaranteed a successful weight loss, and had to lose 8% of their body weight through
diet and exercise before surgery. Patients were obliged to participate
in an extensive preparation programme, where they were given
instructions in potential risks and complications, expectations to
surgery, vitamin substitution and dumping symptoms. In accordance
with the Danish guidelines (Assessment, D. C. f. H. T., 2007) the operation was not offered for patients with severe psychological problems, such as severe depression or personality disorder. Also, people
with mental retardation or individuals with addiction to alcohol or illegal drugs were generally denied gastric bypass surgery. After the
operation patients received a medical follow-up on vitamin status
and potential medical complications.
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Participants were identiﬁed through medical databases. Pre-surgery
information regarding demographic variables and weight status were
extracted from medical charts. Further information was gathered
through questionnaire. Patients who did not return the questionnaire
were contacted by phone to determine, whether they had received
the questionnaire and/or did not want to participate in the survey.
2.3. Materials
Eating Disorder Inventory-2 (EDI-2) was used to assess eating disorder symptoms (Garner, Olmstead, & Polivy, 1983). EDI-2 contains 91
items related to 11 subscales (Eberenz & Gleaves, 1994). The subscales
‘drive for thinness’ and ‘body dissatisfaction’ were not included in the
ﬁnal survey, as it is expected that many patients have chosen to undergo surgery because of some degree of body dissatisfaction, and with
the main goal to lose weight. In the current study, reliability analyses
showed an acceptable internal consistency on the subscales of ‘ineffectiveness’ (α = 0.87), ‘perfectionism’ (α = 0.68), ‘interpersonal distrust’ (α = .84), ‘interoceptive awareness’ (α = 0.68), ‘maturity fears’
(α = 0.85), ‘asceticism’ (α = 0.80), ‘impulse regulation’ (α = 0.89)
and ‘social insecurity’ (α = 0.76). Only the subscale of ‘bulimia’ (α =
0.44) did not show an acceptable internal consistency.
BED was assessed with speciﬁc questions. Due to the restrictive
properties of the surgery, patients treated with gastric bypass may
not fulﬁl the original criteria of BED according to Diagnostic and Statistical Manual of Mental Disorders, DSM-IV (American Psychiatric
Association, 1994). Therefore, a binge eating survey (BE) was developed that consisted of 6 items asking whether patients had experienced any of the following symptoms two times a week during the
last six month: 1) eating a larger amount of food than normally
expected from patients treated with gastric bypass surgery, 2) lack
of control over eating, 3) feeling disgusted, depressed, or guilty after
overeating, 4) continues eating despite feeling uncomfortable, 5) eating alone because of embarrassment, and 6) dumping. Reliability
analysis showed an acceptable internal consistency for the short BEscale (α = .75).
The Hospital Anxiety and Depression Scale (HADS) was used to
screen for mood disorders (Zigmond & Snaith, 1983). HADS contains
14 items on a four-point response scale, which are summed to separate scores on anxiety (HADS-A) and depression (HADS-B). A score
of 8–10 points is considered a high level of symptoms of anxiety or
depression, whilst a score above 11 points is indicative of a regular
anxiety or depressive disorder (Zigmond & Snaith, 1983). In the current study, the internal consistency was good for the anxiety scale
(α = 0.82), and acceptable for the depression scale (α = 0.67).
Age, gender, weight status (kg) and body mass index (bmi/kg/m 2)
before surgery were extracted from medical databases. Patients were
asked to report their current weight in the questionnaire. Weight loss
is recommended to be reported as percent of excess body weight loss
or change in BMI (Deitel & Greenstein, 2003). In the current study,
change in BMI was chosen as the measure for weight loss. BMI change
was calculated as %BMI loss ((highest BMI before surgery − follow-up
BMI) / operative BMI × 100).
2.4. Analyses
All analyses were conducted using SPSS version 19, and p ≤ .05
was set as the level of statistical signiﬁcance. Following the procedure
described in Schafer and Graham (2002) missing items in psychometric rating scales were substituted by the individual respondent's
mean score on the respective scales, when missing items did not constitute more than half of the answered items. An independent-sample
t-test was performed to investigate whether scores on the EDI-2 subscales were elevated compared to the Danish normal range and an

eating disorder population. To investigate the relationship between
psychological variables related to weight loss and weight increase
after surgery, a multiple linear regressions analysis was performed. Assumptions of normality were checked for the dependent variable.
3. Results
3.1. Descriptives
The mean follow-up interval after surgery was 23.2 months (SD
4.35) (range 14–30 months). The group consisted of 37 females and
8 males with a mean age of 43.6 years (SD 9.16). The mean BMI before
surgery was 46.06 (SD 5.76). Patients' mean BMI decreased from 46.06
pre-surgery to 35.3 post-surgery. Patients achieved and average decrease in BMI of 35.43% (SD 10.69), but considerable individual variation existed. Post-surgery BMI ranged from 18.04 to 43.55, and %BMI
loss varied from 12.10 to 59.56%.
3.2. Mood and anxiety disorder
The mean score on HADS-A was 5.15 (SD 3.64) and 2.15 (SD 2.52)
on HADS-D. Of the respondents, 20% scored nine points or higher on
HADS-A, and 9% scored 12 points or higher. No participants scored
higher than 11 points on HADS-D, and two patients scored 8–10
points.
3.3. Eating disorder behaviour
In relation to binge eating symptoms, 27% of the patients had
experienced three or more symptoms of binge eating. The most frequent experience was eating portions of food larger than normally
recommended (42%). Dumping (36%), lack of control when eating
(35%) and feelings of guilt, shame and blame after eating (37%)
were also quite common experiences. Experiences of continuing eating despite feeling uncomfortable was reported in 7% of the participants and 7% reported eating alone due to feelings of embarrassment.
Scores on EDI-2 subscales for the gastric bypass population were
compared to a Danish normal range group and an eating disorder
population (Fig. 1) (Clausen, Rokkedal, & Rosenvinge, 2009). The
Danish control subjects were not matched in age and sex to the current gastric bypass population.
An independent-sample t-test was conducted to investigate whether
gastric bypass patients' scores were signiﬁcant higher compared to the
Danish control group. Gastric bypass patients scored signiﬁcantly higher
on the scales of ‘impulse regulation’ (t =5.10; p≤ 0.0001), ‘interoceptive
awareness’ (t =4.07, p ≤0.0001), ‘ineffectiveness’ (t= 2.32, p ≤0.02),
‘maturity fears’ (t =2.85; p= 0.004), and ‘social insecurity’ (t =1.19;
p= 0.05) compared to the control group. The gastric bypass patients
scored signiﬁcant lower on seven of the nine EDI-2 scales compared to
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Fig. 1. EDI-2 scale scores. Gastric bypass patients, control subjects, and eating disorder
patients.
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the eating disorder population. On the scales of ‘impulse regulation’ and
‘maturity fears’ the difference between the gastric bypass population
and eating disorder individuals was not statistical signiﬁcant.

surgery compared to a control group. The gastric bypass population,
however, did not show eating disorder symptoms to the same extent
as those found in traditional eating disorder populations (e.g. bumilia
nervosa and anorexia nervosa).

3.4. Associations between psychological variables and weight loss
4.1. Strengths and limitations
To investigate whether eating behaviour and psychiatric symptoms affect weight loss after surgery, a multiple linear regression analysis was performed. %BMI loss was set as the dependent variable, and
symptoms of binge eating, depression, and anxiety as the independent
variables. The ‘ineffective’ subscale from EDI-2 was also included as an
independent variable because of a signiﬁcant correlation with %BMI
loss (r = 0.300, p ≤ 0.05). Age and BMI before surgery was entered as
covariates.
Symptoms of binge eating (β = −0.29, p ≤ 0.05) and ineffectiveness
(β = −0.37, p ≤ 0.05) were found to make signiﬁcant independent contributions to %BMI loss. Symptoms of depression and anxiety, age, and
BMI before surgery did not make a statistical signiﬁcant contribution
to %BMI loss (Table 1).

The results of this study must be interpreted in the context of several limitations. First, the cross-sectional design limits the ability to
examine causal relationships between psychological factors and
weight loss. Second, EDI-2 is originally developed to assess common
psychological and behavioural traits in anorexia nervosa and bulimia
(Garner et al., 1983), and the current gastric bypass population were
not matched in age and sex to the control groups. Third, binge eating
symptoms were assessed in an explorative manner with questions
developed speciﬁcally for this research purpose. In ﬁnal, data on
post-operative weight were obtained using self-report which could
be biassed.
5. Conclusion

4. Discussion
In the present model binge eating symptoms and ineffectiveness
were related to poorer weight loss results two years after gastric bypass
surgery. These results are in concordance with other studies consistently showing that the presence of binge eating after surgery is related to a
lower weight loss (Larsen et al., 2004; Livhits et al., 2010; Niego,
Kofman, Weiss, & Geliebter, 2007; Scholtz et al., 2007), and authors advise against considering surgery a cure for pre-surgical eating pathology
(Niego et al., 2007). Additionally, results showed that the gastric bypass
patients had a poorer interoceptive awareness, impulse regulation and
higher feelings of ineffectiveness, maturity fears, and social insecurity
compared to a control group. Interoceptive awareness is supposed to reﬂect the person's lack of conﬁdence in recognizing and accurately identifying emotions and sensations of hunger and satiety (Garner et al., 1983).
The ‘impulse regulation’ scale assesses the individual's propensity towards impulsive acts such as substance abuse and self-destructiveness.
Researchers have speculated whether there might be associations between poor impulse control and difﬁculties with regulation of food intake (Sansone, Schumacher, Wiederman, & Routsong-Weichers, 2008).
A higher level of ineffectiveness compared to the control subjects was
also found. Ineffectiveness measures feelings of inadequacy, insecurity,
worthlessness and a feeling of not being in control in one's own life
(Garner et al., 1983). Gastric bypass patients in this study also displayed
more feelings of maturity fears and social insecurity. Maturity fears are
described as a wish to retreat to the childhood because of the overwhelming demands of adulthood, and social insecurity is deﬁned as the
individuals feeling of alienation and reluctance to form close relationships with other (Spillane, Boerner, Anderson, & Smith, 2004). These
ﬁndings indicate that although studies have shown a reduction in eating
disorder symptoms after receiving gastric bypass surgery (Leombruni et
al., 2007), the current ﬁndings indicate that increased dysfunctional eating habits and feelings of inadequacy persist up till two years after

Table 1
Multiple regression analysis, %BMI loss.

Binge eating
Ineffectiveness
Anxiety
Depression
Age
BMI baseline
Adjusted R square: 0.186.

β

sig.

0.29
0.37
0.30
0.39
−0.26
0.19

0.05
0.05
0.16
0.11
0.08
0.18

In the present study symptoms of binge eating and feelings of ineffectiveness after surgery were signiﬁcantly associated with weight
loss variations two years after gastric bypass. More knowledge of the
potential negative inﬂuence of eating disorders symptoms and psychological factors on outcomes after bariatric surgery is needed in
order to optimize weight outcomes following gastric bypass surgery.
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