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Abstract
Objective: Postoperative outcomes after bariatric surgery depend greatly on engagement in health promoting
behaviour, including regular physical activity and healthy eating behaviour. Adherence to these guidelines varies
among patients after bariatric surgery. The present study examined associations between shame, psychiatric disorders
and engagement in health promoting behaviour in patients with severe obesity that have undergone bariatric surgery.
Method: One-hundred and twenty-seven patients (F/M: 74/ 26) with median Body Mass Index (BMI) 44.1 kg/m2
(IQR=6.0) and median age 40.0 years (IQR=15.0) were examined for psychiatric disorders and personality disorders.
The participants completed the Eating Disorder Examination Questionnaire (EDE-Q) and Internalized Shame Scale
(ISS) pre- and postoperatively. At one year follow-up, they also reported their compliance with postoperative guidelines
regarding eating habits and physical activity.
Results: The median ISS-score was significantly higher in patients with comorbid psychiatric disorders compared
to patients without comorbid psychiatric disorders (median ISS score 36.0 and 9.0 respectively, p<.001). ISS score
and self-evaluation based on body shape and weight were significantly correlated. Furthermore, preoperative ISS
score was negatively correlated with level of physical activity (r=-.25, p=.022) one year after surgery.
Conclusion: The present findings suggest that patients with a high level of shame should be given priority
for postoperative follow-up, in order to improve the patients’ ability to establish life-style changes associated with
sustained positive postoperative outcome.

Keywords: Bariatric surgery; Mental health; Obesity; Shame;
Physical exercise; Eating habits

Introduction
Bariatric surgery is currently recommended as the treatment of
choice for patients with severe obesity (i.e. BMI>40 kg/m2 or BMI>35
kg/m2 with at least one obesity related comorbid somatic condition)
[1]. Engagement in health promoting behaviours, including regular
exercise and healthy eating behaviours are related to maintenance
of weight loss and physical and mental wellbeing after surgery [2-7].
Adherence to these treatment guidelines in regard to physical exercise
and eating habits varies among patients after bariatric surgery [4,8].
Psychological factors are found to influence psychosocial outcome,
weight loss and adherence to treatment guidelines in patients that have
undergone bariatric surgery [7,9-11].
Patients seeking obesity treatment, including bariatric surgery,
have higher prevalence of psychiatric disorders compared to the general
population [12]. A common denominator of these disorders may be an
experience of shame [13-16]. Furthermore, shame is more prominent
among patients with obesity than in the general population and this is
irrespective of the presence of comorbid psychiatric disorders [17,18].
Shame and in particular self-criticism, for instance in depressive
disorders, is found to be related to problem maintenance and an
inadequate treatment response [19,20]. Shame is called “the affect of
inferiority” [21] and is related to the experience of self-defect [22],
personal inadequacy, inferiority and weakness [23], as well as to the
experience of helplessness, often referred to as a negative outcome
expectancy [24].
Several studies have explored the relationship between coping
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styles, emotion regulation and shame, in the clinical context of eating
disorders indicating clinically important associations between low
self-esteem, shame, coping styles and the experience of helplessness,
being unable to regulate neither body weight nor shameful feelings
related to overweight [25-27]. One study found that the tendency to
evaluate self-worth in terms of weight and shape characterized patients
who regained weight after an initial weight reduction (after a life style
intervention), but not so in patients able to maintain weight reduction
[28]. The focus on how one’s body looks rather than how it feels or
functions is related to the feeling of body shame. Level of shame may
constrain the way patients think and behave after bariatric surgery.
The aims of the present study were to assess the association between
shame and psychiatric disorders in a sample of patients waiting for
bariatric surgery, to study the relationship between level of shame
and concerns about bodily shape and weight and to explore whether
preoperative level of shame predicted adherence with treatment
guidelines regarding physical exercise and eating habits one year after
surgery.
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Method
Subjects
Initially 169 patients recruited from GP’s to the Department of
Surgery at Haugesund Hospital at the West coast of Norway were
screened. The catchment area includes both urban and rural districts. A
total of 141 patients were included. Exclusion criteria in the study were
severe psychopathology (psychotic disorder, severe mood disorder),
severe eating disorder, risk of suicidal behaviour, severe substance
abuse or severe cognitive dysfunction, all based on clinical judgment.
Four patients, three women and one man were excluded due to severe
mood disorder and severe eating disorder. The patients were receiving
inadequate clinical treatment and we recommend more adequate
treatment for these disorders before surgery. A total of 127 patients

underwent laparoscopic Roux-en-Y gastric bypass (RYGBP). Of these,
91 patients (72%) met for follow-up assessment one year after surgery
(Figure 1). Sociodemographic and pre- and postoperative clinical
characteristics of the sample were analysed (Table 1). A majority
of patients (74 %, n=94) were females and ethnic Norwegians (98%,
n=125), median age (IQR) was 40.0 (15.0) years and median BMI
(IQR) 44.1 (6.0) kg/m2. Nineteen patients (22%) rated improvement
in body appearance as the most preferred postoperative outcome
and 69% (n=59) rated health or physical fitness as the most preferred
postoperative outcome. No statistical significant differences were
found with regard to socidemographic characteristics between patients
who completed follow-up one year after surgery and patients who did
not complete follow-up one year after surgery (analyses not shown).
All patients had a mandatory educational seminar preoperatively

Referred from general practitioners to the Department of Surgery, Haugesund
Hospital (n=169)
Excluded (n=19):
Psychiatric assessment not relevant (n =16), pregnant (n=3), bariatric
surgery at private hospitals (n=7), did not want bariatric surgery (n=6)
Did not meet for psychiatric evaluation (n=3).
Assessed for eligibility (n=150)

Refused to participate
(n=5)

Study sample (n=141)

Did not fulfil inclusion
criteria (n=4)

No surgical
treatment,
(n=14)

Bariatric surgery (n=127)

Missing to follow-up (n=36)

Assessment at follow-up one year after surgery (n=91)

Figure 1: Flow chart describing participation number after psychiatric assessment and during the first year after bariatric surgery.
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Study population, N=127
Preoperative assessment
Median

IQR**

Age

40.0

15.0

BMI

44.1

6.0

One year follow-up
Median

%EWL
Level of shame (ISS)

21.0

31.5

Comparison*

IQR**

p values
< .001

30.4

6.3

69.5

26.8

7.0

20.5

.001

EDE-Q
Shape concerns

3.6

2.0

1.1

2.3

< .001

Weight concerns

3.2

1.4

1.2

1.9

< .001

N (%)
Gender, female

94 (74%)

Civil status
Married/Cohabiting

80 (65%)

Education
<10 years

42 (33%)

10-13 years

60 (47%)

>13 years

23 (18%)

Work status
Employed

71 (60%)

*Wilcoxon Signed Ranks Test, N=91**IQR=Interquartile range
Table 1: Sample characteristics.
Preoperative measures

Postoperative measures

Mean

Median

IQR*

Mean

Median

IQR*

p**

Without any comorbid psychiatric disorders
(52%, n=66)

16.5

8.5

18.3

8.1

4.0

8.5

.002

With comorbid Axis I psychiatric disorders
(43%, n=54)

41.1

38.0

34.0

28.2

21.0

50.0

< .001

Mood disorders
(22%, n=28)

47.6

42.0

30.0

34.3

31.0

51.8

.002

Anxiety disorders
(29%, n=37)

44.9

45.0

34.0

33.9

21.5

51.0

.006

Eating disorders
(11%, n=14)

44.3

41.0

43.8

36.9

25.5

57.3

.036

47.2

42.0

31.0

31.3

23.0

54.3

< .001

52.3

44.0

32.8

34.2

23.0

47.3

.002

With comorbid Axis II disorders
(24%, n=31)
Avoidant personality disorders
(17%, n=21)
*Interquartile range

** Difference in scores from preoperative assessment to postoperative assessment, Wilcoxon signed rank test
Table 2: Pre- and postoperative shame scores (ISS scores) for patients with and without comorbid preoperative psychiatric disorders (N=127).
Level of shame (T0)

Shape concern (T0)

Weight concern (T0)

Level of physical activity (T1)

Level of shame (T0)
Shape concern (T0)

.69* (< .001)

Weight concern (T0)

.69* (< .001)

.84* (< .001)

Level of physical activity (T1)

- .25* (.022)

-. 03* (.768)

. 01* (.914)

%EWL

.02* ( .842)

- .07* ( .566)

- .06* ( .635)

.14* (.220)

* Spearman correlation coefficients
T0=preoperative assessment, T1= one year after surgery
Table 3: Correlations among preoperative ISS score, preoperative weight and shape concerns, %EWL, and postoperative level of physical activity.

and they were also offered a similar seminar after the operation. Of the
patients who completed follow-up one year after surgery, 34 patients
(39%) participated in a pre-and postoperative counselling programme.
A description of this counselling programme is published in a previous
paper [29].

Procedure
Psychiatric assessment was required as part of the preoperative
evaluation process for bariatric surgery and was conducted three to
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eight months prior to scheduled surgery. The participants had a twohour full psychiatric evaluation, after which they were asked to fill out
a battery of self-report instruments measuring shame, as well as eating
disorder characteristics. Patients were requested to identify their most
important expectancy after surgery, i.e. whether the expectancy was
related to improvement of body appearance, health or physical fitness.
At one year follow-up all the preoperative measures (shame and eating
disorder characteristics) were completed, in addition to a self-report of
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health promoting behaviours, including regular exercise, eating small
and regular meals and taking recommended vitamins.

Assessment
Psychiatric evaluation: The M.I.N.I. International Neuropsychiatric Interview for DSM-IV (M.I.N.I. Norwegian version 5.0.0) having
well-established reliability and validity [30,31] was used to establish
lifetime and current psychiatric diagnosis and psychiatric comorbidity for Axis I symptom disorders [32]. Personality diagnoses were obtained using a shortened Norwegian version of the Structured Clinical
Interview for DSM IV Axis II [33,34].

Shame
Shame was measured using a Norwegian translated version [35] of
the Cook’s Internalized Shame Scale (ISS). This scale measures shame
as related primarily to perceptions of personal inadequacy, inferiority
and weakness. It comprises 24 negatively worded items, interspersed
with six positively worded items from Rosenberg’s twelve item Self
Esteem Scale in order to counteract an acquiescence bias and a negative
response set. All items are rated on a five-point scale from 0 (“never”)
to 4 (“almost always”). Higher scores reflect greater shame. The ISS
is a reliable and construct-valid instrument for both clinical and
nonclinical populations [23]. Psychometric evaluations have reported
high internal consistency (α=.96) and a comparable high value (α=.93)
was found in the present study. The raw score of the ISS shame score is
used as a measure of the intensity of shame experienced.

Shape and weight concerns
The Eating Disorder Examination Questionnaire (EDE-Q) provides
frequency data on key behavioural features for eating disorders and
subscale scores, reflecting the severity of aspects of the psychopathology
of eating disorders [36-38]. The full EDE-Q has demonstrated good
internal consistency (α= 0.90) [39]. The participants completed
the entire EDE-Q. In this study we analysed two subscales from the
EDE-Q; shape concern and weight concern. Each of these subscales
have demonstrated good internal consistency in previous research
(shape concern, α= 0.83 and weight concern, α= 0.72) [39]. In the
present study α=.86 for the shape concern subscale and α=.65 for the
weight concern subscale was found.

Health related behaviors and weight status
Body weight was measured to the nearest 0.5 kg using an electronic
scale or self-reported (telephone interviews). The patients were asked
about frequency of daily meals, use of recommended vitamins and
minerals, and amount of physical activity. Reported amount of physical
activity should include activity of moderate intensity level (activity
affecting breathing).

Statistical methods
As data were not normally distributed changes in BMI score and
level of shame were tested by Wilcoxon signed rank test. Differences
in preoperative levels of shame in different subgroups (patients who
were adherent vs. non adherent to treatment guidelines regarding
eating habits and patients who rated improvement in body appearance
vs. improvement in health or physical fitness as their most preferred
postoperative outcome) of the study population were analysed by
Mann-Whitney U-test. Similarly, correlation between ISS score,
level of shape and weight concerns and level of physical activity
J Obes Weig los Ther
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were computed by the Spearman correlation coefficient (correlation
coefficients of.10,.30, and.50 are interpreted as small, medium and
large coefficients, respectively).
Tests were two-tailed, as correlations could be bidirectional, setting
the α-level to.05.
All data were analyzed using SPSS 18.0 for Windows.

Ethical issues
The study was approved by the Regional Committees for Medical
and Health Research Ethics and the Norwegian Social Science Data
Services (NSD). The trial was registered at www.clinicaltrials.gov prior
to patient inclusion. The study was performed in accordance with the
Helsinki Declaration of scientific conduct. All participants provided
written informed consent prior to assessment.

Results
Clinical characteristics
One year after bariatric surgery BMI was significantly reduced
(44.1 vs. 30.4 (median values), p<.001), with median percentage
of excess weight loss (%EWL) of 69.5 (IQR= 26.8). Level of shape
concerns (3.6 vs. 1.1 (median values), p<.001), weight concerns (3.2 vs.
1.2 (median values), p<.001) and level of shame (21.0 vs. 7.0 (median
values), p<.001) were also significantly reduced. Moreover, median
level of physical activity was 21.4 minutes (IQR=21.4) each day and
37 % (n=34) participated in a planned physical activity programme of
30 minutes each day, 71 % (n=61) had four to six meals each day as
recommended and 87 % (n=74) took recommended vitamins daily.
Preoperative level of shame was not significantly correlated with
preoperative BMI (r=.01, p=.881, Spearman’s rank order correlation)

Relationship between preoperative co morbid psychiatric
disorders and pre-and postopoperative level of shame
Forty-eight percent (n= 61) had one or more preoperative comorbid
psychiatric disorder. The most common classes of current psychiatric
disorders were mood disorders (22%, n= 28), anxiety disorders (29%,
n=37) and personality disorders (24%, n= 31) while 11 % (n= 14) had
an eating disorder. Among patients with mood disorders, 79 % (n=
22) had dysthymia; 65 % (n =24) of patients with anxiety disorders
had social phobia. Sixty-eight percent (n= 21) of the patients with a
personality disorder had an avoidant personality disorder. Patients
with comorbid psychiatric disorders displayed significantly higher
pre- and postoperative shame scores compared to patients without a
comorbid psychiatric disorder (36.0 vs. 9.0 and 15.0 vs. 4.0 (median
values), respectively, p≤.001) (Table 2).

Associations between preoperative level of shame, pre- and
postoperative weight and shape concerns and outcome
expectancies
Preoperative ISS (shame) score was significantly correlated with
pre- and postoperative shape concerns (r=.69 and r =.41, respectively,
p values <.001) and weight concerns (r=.69 and r=.40, respectively,
p values <.001) (Table 3). Patients who rated improvement in
body appearance as the most preferred postoperative outcome had
significantly higher preoperative ISS shame score than patients who
rated health or physical fitness as the most preferred postoperative
outcome (median ISS score=34.0 and 16.5, respectively, p=.002).
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Preoperative level of shame and adherence to treatment
guidelines by physical exercise and eating habits one year
after surgery
Preoperative ISS score was significantly correlated with level of
physical activity one year after surgery (r=-.25, p=.022, Spearman’s
rank order correlation) (Table 3). There was no difference in median
preoperative ISS score for patients who adhered to recommendations
regarding regular meals (20.0 vs. 22.0, p=.321) or patients who took
recommended vitamins and minerals daily (19.5 vs. 35.0, p =.150),
compared to patients who were non-adherent to these guidelines.
Further, there was no significant association between preoperative
ISS score and postoperative BMI (r=.002, p=.983) or %EWL (r=.023,
p=.842) from preoperative assessment to follow up one year after
surgery. Preoperative shape and weight concerns were not significantly
correlated with level physical activity one year after surgery (p<.05).

Discussion
Patients with obesity and comorbid psychiatric disorders displayed
significantly more preoperative shame than patients with obesity with
no comorbid psychiatric disorders. Level of shame was related to weight
and shape concerns both prior to and after surgery. Level of shame did
also influence amount of physical exercise at follow up one year after
surgery, but was not related to %EWL. Patients who rated improvement
in body appearance as the most preferred postoperative outcome had
significantly higher preoperative shame score than patients who rated
health or physical fitness as the most preferred postoperative outcome.
The preoperative mean level of shame in the present study
population was significantly higher compared to the mean level in a
Norwegian non-clinical sample (mean values 27.1 vs. 21.9, p=.019)
[35]. However, it was comparable to level of shame (ISS- score) in
another bariatric surgery sample (mean values 27.1 vs. 23.0, p=.062)
[40]. Accordingly, we can assume that shame is more prominent
among patients seeking bariatric surgery than in a non-clinical sample.
The finding of an association between shame and psychiatric
disorders is in line with several other studies showing associations
between psychiatric disorders and shame [13,14,35]. However, to
our knowledge this is the first study to explore shame in relation to
comorbid psychiatric disorders in patients with obesity waiting for
bariatric surgery. Shame can be viewed as a personality trait making
individuals vulnerable to various psychiatric disorders. In patients with
obesity shame may be a result of internalizing societal prejudices of
obese people as being lazy, incompetent and lacking self-discipline
[41,42]. Such self-devaluations may induce psychological distress that
grows out of proportion and increases the burden of obesity.
In the present study level of shame and level of weight and shape
concerns were significantly correlated (r>.60). This is in accordance
with earlier findings of associations between aspects of shame and shape
and weight concerns [43]. Our finding of patients rating improvement
in body appearance as their most preferred postoperative outcome
having higher preoperative shame score compared to patients who
rated improvement in health or physical fitness as their most preferred
outcome supports such an association. Level of postoperative physical
activity varied and only 34 % of the patients in the present study
participated in a planned physical activity programme of 30 minutes
each day. We found that level of preoperative shame was negatively
correlated with minutes of daily physical exercise at follow-up. Earlier
research indicates that shame may be a variable influencing whether a
J Obes Weig los Ther
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person engage in exercise behaviour and that shame related to one’s
body may act as an impediment to engage in physical activity [44].
Shame has been linked to lower self-esteem, lower self- efficacy
and to coping strategies of avoidance [45,46] and the association with
experience of helplessness and deficient emotion regulation skills
have been discussed [24,26]. Negative outcome expectancies and
helplessness may lead to avoidant behavioural strategies, reinforcing
the feeling of helplessness and shame. The Internalized Shame Scale,
used in the present study, measure the the internal feeling of shame,
or what one thinks and feels about oneself, also called “trait shame”.
The items explore negative global evaluations of the self, self-criticism
avoidant behaviours and submissive behaviour [23]. For most patients
weight loss is accompanied with considerable freedom of action,
in being more physically and socially active. However, for some
patients it seems difficult to establish the life-style changes associated
with a favourable outcome. Performance of most types of physical
activities involves potential experiences of being observed or judged
by others. Some patients may wait or wish for further improvements in
appearance, or greater weight losses before they face such challenges.
In patients with high levels of shame, engagement in social activities
might be experienced as too difficult or risky. As such, shame may
pose psychological barriers to establishing and adhering to behavioural
changes.
In accordance with our own clinical experience, self-views seem to
constrain patients’ thoughts and behaviour in general and particularly
in attempting behavioural change after bariatric surgery. People who
regard themselves as ‘inadequate’ or ‘inferior’ may consider themselves
ineligible for various forms of participation in life [47] and negative
outcome expectancies will lead to passive or avoidant coping strategies.
Thus, people with negative self-views and shame will often act in ways
that verify their own negative self-views [48]. This perceptual process is
understood as a safety strategy and a way in which people try to exert
control [48,49]. However, the negative flipside of this strategy is that
negative self-views can sabotage people’s ability to cope successfully
with events in their lives.
In line with this, for some patients undergoing bariatric surgery, it
seems essential that weight loss is reinforced by positive changes in selfimage in order to attain behavioral changes related to an overall positive
outcome. Patients’ self-image, including both specific perceptions of
their appearance and physical attractiveness as well as more general
feelings of worthiness or shame, should be assessed and challenged.
We strongly believe, from clinical experience supported by the research
findings in this study that a comprehensive approach is called for in
bringing about healthy life-style and thereby sustainable weight loss
in patients with obesity. Any intervention program should address
aspects of psychological wellbeing, negative self-views and shame,
aiming at strengthening positive self-views and motivation for change
to improve outcome and patients’ satisfaction with treatment. A clearer
understanding of the experience of shame in patients undergoing
bariatric surgery might be important and might lead to development
of more specific adjunctive treatment strategies. Earlier studies have
reported that such treatments should include techniques that help
patients develop inner caring, compassion and self-reassurance [49].
In the present study there was no significant association between
level of physical activity and %EWL at follow-up one year after surgery.
This finding might be explained by the fact that strong anatomical
restriction, caused by surgery, can override any possible influence of
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level of physical activity on weight loss in the short term. Our finding
is in accordance with findings in a study by Rosenberger et al. [50].
Rosenberger et al. reported that frequency of total physical activity was
not associated with mean percentage of excess BMI loss (%EBL) one
year after bariatric surgery. However, moderate/strenuous physical
activity was associated with %EBL at one year follow-up [50]. The
present study did not include a measure of intensity of physical activity
and this might explain the lack of a significant association between
physical activity and weight loss.

Strengths and limitations
The external validity of the present findings is strengthened by
the fact that drop-out analyses showed no significant differences
between completers and non-completers at one year follow-up. Thus,
it seems reasonable to assume that our findings are representative of
patients undergoing bariatric surgery and that our conclusions can be
generalized to other patients undergoing bariatric surgery.
There are some limitations of the study. A one year follow-up may
be too short to capture both the establishing and maintenance of life
style changes over time. Furthermore, assessment of adherence to
treatment guidelines was made using only retrospective self-report.
Real time self-monitoring has been found to give more accurate
information. Also, the use of self-report measure is subject to selfreport bias [52]. In one study participants overestimated the number
of days exercised and underestimated the exercise duration [53]. The
correlation between preoperative shame score and physical exercise
is medium (r <.30). However, as the number of variables that cause
behaviour increases, the correlation between a single variable and the
behaviour decreases [54]. Hence, it has been argued that even small
effect sizes are noteworthy if they have implications for a significant
issue [55]. This argument seems relevant for our findings, since level of
physical activity is found to be associated with psychological wellbeing,
greater weight loss and weight loss maintenance in bariatric surgery
[3,6].
In spite of these limitations, our findings suggest that it may be
beneficial to focus on patients with high preoperative level of shame,
in order to improve patients’ ability to establish life-style changes
associated with postoperative outcome. Further research is needed to
determine if interventions to reduce shame can increase level of physical
activity in patients undergoing bariatric surgery and to study if such
interventions should be delivered pre- or postoperatively. Objective
monitoring of physical activity with for instance accelerometers could
be used in replication research of the current research questions.

Conclusion
Engagement in regular exercise is related to maintenance of weight
loss and physical and mental wellbeing after surgery. In the present
study level of physical activity varied among patients one year after
surgery. Level of preoperative shame was negatively correlated with
level of physical activity, but not %EWL one year after surgery. The
present finding suggest that patients with high preoperative level of
shame should be given priority for postoperative follow-up, in order to
improve patient’s ability to establish life-style changes associated with
postoperative outcome.
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