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Abstract
Background Individuals with severe obesity commonly re-
port poor body image. Improvement in body image has been
found after conservative weight reduction programs as well
as after bariatric surgery (gastric bypass, biliopancreatic
diversion, or gastric banding). However, no studies investi-
gating body image after laparoscopic sleeve gastrectomy
(LSG) are available.
Methods Of 70 consecutive patients who planned to under-
go LSG at a comprehensive obesity center, 62 patients were
included in the study and evaluated before surgery. Their
mean body mass index (BMI) was 51.3 kg/m2 and the
patients’ mean age before surgery was 43.8 years. One-year
follow-up data were obtained for 51 patients (82.3 %). Body
image was assessed using the body image questionnaire (BIQ-
20), and depression was assessed using the Patient Health
Questionnaire (PHQ-9).

Results Patients reported poor body image before surgery.
One year after LSG, negative evaluations of the body and
perceptions of body dynamics and vitality had markedly
improved, without reaching healthy levels. No correlations
between body image and weight-related parameters (BMI,
percentage of excess weight loss) or mood after 1 year were
found.
Conclusions Body image improves after LSG. This im-
provement might reflect changes to patients’ attitudes, beliefs,
and thoughts rather than real weight lost. Further studies
should investigate the factors that mediate improvement of
body image after bariatric surgery.

Keywords Obesity . Bariatric surgery . Laparoscopic sleeve
gastrectomy . Body image . Body perception .Weight loss .
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Introduction

The World Health Organization has stated that obesity is the
epidemic of the twenty-first century, affecting a significant
number of persons in developed countries [1]. In recent deca-
des, obesity has dramatically increased worldwide, and 20% of
the population in Germany is obese. Severe obesity, defined as
body mass index (BMI)>40 kg/m2, is associated with a large
number of diseases, such as diabetes mellitus type 2, arterial
hypertension, cardiovascular disease, arthropathy, and sleep
apnea syndrome [2]. Guidelines for obesity surgery confirm
a BMI-based spectrum of indications (BMI>40 kg/m2

or >35 kg/m2 with secondary diseases) [3].
Modern western culture denigrates excess weight and stig-

matizes obese individuals [4]. In severely obese patients, im-
paired body image and high dissatisfaction with somatic
morphology are commonly observed [5, 6]. Obesity is linked
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to poor body image, but not all obese persons are equally
vulnerable. Risk factors include the degree of overweight and
being female [7]. Findings concerning changes in body image
after bariatric surgery are inconsistent. Improved body image
has been found in patients who underwent biliopancreatic
diversion [8], gastric bypass surgery (LGB) [9–11], or both
[12], and partial improvement has been found after laparoscop-
ic adjustable gastric banding (LAGB) [13–15]. However,
Hotter et al. found a persistently negative body evaluation after
LAGB [16].

These inconsistent findings may be due to the use of differ-
ent instruments. The planning of investigations is crucially
important. Masheb et al. showed that self-evaluation based
on shape and weight is similar, but not identical, to dissatisfac-
tion with shape and weight [17]. As weight decreases after
surgery, patients’ ideal body size also decreases [18]. This
dysfunctional belief may be important to maintaining a nega-
tive body image after surgery. Therefore, it is crucial to use a
comprehensive questionnaire that assesses the various dimen-
sions of body image. The Body ImageQuestionnaire (BIQ-20)
used in our study was developed to integrate these aspects of
physical self-concept (perceptions, attitudes, beliefs, and
thoughts) [19].

The influence of different surgical techniques on body
image is unknown. Research is growing in the field of
altered gut–brain communication after LGB, LSG, or
LAGB, but the differing effects of these techniques on
the brain and the reward system have rarely been inves-
tigated [20, 21]. An altered reward system may positive-
ly influence the self-evaluation of shape as well as
dissatisfaction with the body. On the other hand, factors
like different rapidity of weight loss, different maximum
excess weight loss, or different intensity of aftercare and
nutritional challenges after surgery may impact trends in
body image and therefore result in different findings after
different surgeries.

There is also evidence that improvement in body
image is more closely correlated to a reduction of
depressive symptoms after bariatric surgery than to the per-
centage of excess weight loss (%EWL) [8, 17]. An assessment
of depression should accompany an investigation of body
image.

Corresponding to the literature available, we hypothe-
sized an improvement in body image 1 year after LSG.
Furthermore, we expected a relationship between body
image and depression. To our knowledge, no previous
studies have evaluated changes in body image longitudi-
nally, before, and after laparoscopic sleeve gastrectomy
(LSG). The present study investigated changes in body
image before LSG and 1 year after LSG as well as the
relationship between body image changes, weight, and
depression by assessing preoperative data and 1-year
follow-up data.

Methods

Study Design

Patients who planned to undergo LSG were recruited between
2008 and 2010 at the Comprehensive Obesity Center of the
University Hospital. The following comprised the exclusion
criteria for participating patients: psychosis, bipolar disorder,
or substance addiction, according to the DSM-IV.

T0 measures took place as a part of the pre-surgical assess-
ment. The patients were assessed by an experienced clinical
interviewer. A structured interview, as well as psychological
and physical examinations, was performed. The semi-
structured assessment usually took 30 to 50 min and covered
among other topics actual comorbid disorders, actual eating
habits, and social background. According to the findings, a
further 10 to 50 min followed for psycho-educational purposes
about LSG. Surgical appointments occurred before as well as 1,
3, 6, and 12 months after surgery. Questionnaires were com-
pleted at two measurement points—before surgery (T0) and
12months after surgery (T1). Body weight was recorded by the
nursing staff. The ethics committee of the University Hospital
approved the study protocol. All patients provided written
informed consent. Data from 51 patients were included in the
analyses (see Fig. 1 for a summary of the recruitment).

Measures

Body Image

Body image was assessed with the BIQ-20. The BIQ-20 is the
most important German-language instrument for assessing

70 patients were
eligible

62 patients gave
informed consent and

were included

8 patients rejected
participation

51 patients were
included in the 

analyses

11 patients denied
follow-up assessment

Fig. 1 Patients included in the analyses
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body image distortions and has proven validity, sensitivity, and
specificity. The BIQ-20 consists of 20 items divided into two
independent scales: Negative Evaluation of the Body (NEB)
and Perception of Body Dynamics (PBD) [19]. NEB deter-
mines a self-evaluation of appearance, emotional well-being in
the body, and bodily coherence. Items on this scale include
“Often I feel burdened by my body” and “I wish I had a
different body.” The PDB measures feelings of vitality, per-
ceptions of health, and interests in bodily activities (e.g., danc-
ing, sexuality). Items on this scale include “In general, I feel
robust and strong” and “I feel powerful.” Each item is scored 1
to 5, providing two subscale scores. Young healthy adults
report average NEB scores of 20 in women and 17.5 in men
and average PBD scores of 37 in women and 39 in men [19].

Depression

We used the German version of the Patient Health Question-
naire (PHQ-9) to assess depression. The Patient Health Ques-
tionnaire (PHQ) is a screening tool for mental health disorders.
The depressionmodule determines severity of depression. This
module consists of nine items (mood, sleep, fatigue, appetite,
self-confidence, concentration, interest in doing things, psycho-
motorics, and suicidal tendency). Each item is scored 0 to 3,
providing a 0 to 27 severity score. Scores of 5 and 10 represent
cutpoints for minor and major depressive syndromes [22, 23].

Statistical Analyses

SPSS 19.0 (SPSS, version 19, Chicago, IL, USA) was used to
analyze the data. We examined the normal distribution of data
with the Kolmogorov–Smirnov test. Dependent t-tests were
used to identify within-subject differences (T0, T1) for con-
tinuous, normally distributed variables (Negative Evaluation
of the Body). Data that were not normally distributed were
analyzed using the non-parametric Wilcoxon signed-rank test
(Perception of Body Dynamics). A chi-square test was calcu-
lated to identify differences in the presence of depressive
syndromes by entering the T0 frequency of depressive syn-
dromes as expected values. Pearson’s correlation was used to
test correlations between two continuous, normally distributed
variables. Spearman’s rank correlation was used for data that
were not normally distributed. Statistical significance was set at
an α-level of .05 for differences calculated between T0 and T1.
Statistical significance was set at an α-level of .01 in correla-
tional analyses due to adjustments for multiple testing.

Results

The sample of 51 patients consisted of 33 women (64.7 %).
All patients were of European ethnic background (Cauca-
sian). A total of 14 participants (27.5 %) lived alone, 13

(25.5 %) lived with a husband/cohabitant, 17 (33.3 %) lived
with a husband/cohabitant and children, and one (2 %) lived
with children but without a husband/cohabitant. Three par-
ticipants (5.9 %) lived in the homes of their parents. At T0,
seven patients (13.7 %) were treated with psychotherapy,
two patients (4 %) were treated with selective serotonine
reuptake inhibitors (SSRIs), one patient (2 %) was treated
with pregabaline, and four patients (7.8 %) were treated with
SSRIs and psychotherapy. The description of the sample is
presented in Table 1.

The patients lost 15.36 BMI points after 1 year (61.9 %
EWL). NEB was significantly reduced after 1 year (p<
0.001), whereas PBD (p00.002) increased during the same
period. There were no differences between women and men
for these parameters (Fig. 2).

The depression score was reduced from an initial 8.12 at
T0 to 4.51 at T1. We found a significant reduction in the
frequency of depressive syndromes according to PHQ-9
(chi-square, p00.002) (Fig. 3).

We found no correlations in the pre-/post-differences for
the two scales of the BIQ-20 with weight-related parameters
or mood (Table 2).

Table 1 Description of participants (before surgery)

Sex 33 female (64.7 %); 18 male (35.3 %)

Age (years), mean (SD) 43.76 (9.14); min. 23, max. 65

BMI (kg/m2), mean (SD) 51.28 (8.68); min. 35.0, max. 77.9

NEB, mean (SD) 38.81 (7.34)

PBD, mean (SD) 25.60 (8.02)

Depression

None 36.00 %

Minor depressive
syndrome

22.00 %

Major depressive
syndrome

42.00 %

BMI body mass index, M mean, SD standard deviation, NEB negative
evaluation of the body, PBD perception of body dynamics
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Fig. 2 Body image before (T0) and 1 year after laparoscopic sleeve
gastrectomy (T1). NEB negative evaluation of the body, PBD perception
of body dynamics
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Discussion

The present longitudinal study was the first to investigate
body image in patients after LSG using a 1-year follow-up.
This study also surveyed the relationship between body im-
age, depression, and weight loss. We hypothesized an im-
provement in body image 1 year after LSG and expected a
relationship between body image and depression.

The obese individuals included in the study reported ex-
tremely poor body image before bariatric surgery compared to
normative samples [19]. An overall improvement was found
after 1 year. Self-evaluation of the body and perception of
body dynamics improved at 1-year follow-up. NEB was re-
duced from a significantly negative score to a score compara-
ble to a clinical sample of outpatients with psychosomatic
disorders [19]. The improvement of PBD showed a trend
toward normalization. However, both scales remained poor
compared to non-obese individuals [19]. This could be due to
variables like surplus skin resulting from bariatric surgery, the
continuing presence of overweight/obesity, as well as traits

like low self-esteem, or a decrease in the ideal body size,
which should be addressed in future studies.

We found no differences in either scale of the BIQ-20
between women and men before surgery and after 1 year.
These findings do not correspond to previous research, which
indicates that being female represents a risk factor for im-
paired body image [7, 19]. We suppose that the men included
in the study suffer from a higher burden due to severe obesity
than men not seeking bariatric surgery.

The available literature on body image in patients who
underwent bariatric surgery (other than LSG) is inconsistent,
with results ranging from comprehensive improvement to
persistent negative body evaluation [8–14, 16]. This incon-
sistency may be due to the merging of different surgery
techniques as well as the various methods used to assess
body image. We could not show a relationship between
body image and weight. These findings correspond to those
in body image research on obesity in conservative treatment
regimes: Hill and Williams found a high correlation between
BMI and body dissatisfaction [24], although most studies
did not find a relationship [6, 25–27]. Other conflicting
findings suggest that obese individuals overestimate, under-
estimate, or accurately report body image [7]. Size estima-
tion and silhouette chart techniques assess only part of the
entire body image concept [10]. The important question is
what the judgment of obese individuals means to them and
how it affects their lives. Therefore, methods should mea-
sure not only sensory deficits but also the effect of people’s
attitudes, beliefs, and thoughts on their image of their body
[7]. The BIQ-20 used in our study was developed to inte-
grate these aspects of physical self-concept [19].

Negative affect, which was postulated to be an important
factor in body dissatisfaction [17], had no significant effects
on body image in our study after adjusting for multiple testing.
However, obvious trends in correlation between low depres-
sion at T1 and an improvement in the two subscales, NEB and
PBD, were found. The results support theories that negative
self-evaluation and dissatisfaction with shape and weight may
be factors in the maintenance of depression. Nevertheless, in
obesity, additional variables such as physical limitations and
social handicaps play a particular role in maintaining a de-
pressive mood [28].

Major Depressive
Syndrome

Minor Depressive
Syndrome

none

T0

T1

36.0 %
(n=18)

22.0 %
(n=11)

42.0 %
(n=21)

56.9 %
(n=29)

19.6 %
(n=10)

23.5 %
(n=12)

Fig. 3 Frequency of major and minor depressive syndromes according
to the Patient Health Questionnaire (PHQ-9) before (T0) and 1 year
after laparoscopic sleeve gastrectomy (T1)

Table 2 Correlational analyses of the pre-/post-differences of “negative evaluation of the body”/“perception of body dynamics” and weight-related
parameters or mood

BMI T0 BMI T1 %EWL Depression T0 Depression T1 Depression
pre/post-differences

NEB pre/post-differences Correlation coefficient 0.089 0.229 −0.220 0.322 0.362 0.009

Significance 0.554 0.126 0.141 0.029 0.013 0.952

PBD pre/post-differences Correlation coefficient −0.179 −0.250 0.257 −0.266 −0.327 0.044

Significance 0.228 0.091 0.082 0.071 0.025 0.771
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Risk factors for an impaired body image such as gender
and physical appearance [7] as well as traits like perfection-
ism or self-esteem have been described [29]. Nevertheless,
other important variables that increase obese individuals’
susceptibility to body image problems have yet to be iden-
tified. Likewise, the role of variables, such as the onset of
obesity and experiences of teasing and stigma, as well as
protective factors and factors that explain the importance of
body image to the health and well-being of obese individu-
als, has yet to be described [7]. Without a deeper under-
standing of body image in obese individuals, it remains
difficult and speculative to explain processes in the
context of rapid physiologic and psychological changes
after bariatric surgery. Knowledge about altered gut–
brain communication is growing [21, 30], but we are
far from identifying how, for example, lower gut hor-
mones in different surgical techniques may modulate
body image. Because %EWL is not the mediator of
body image changes, different surgical techniques may
have different psychological consequences on body evalua-
tion. Changes in neurocognitive functions and related reward
systems may contribute to differing judgments of their bodies
by obese individuals with less negative attitudes, beliefs, and
thoughts on their image [20]. Studies comparing different
types of interventions should follow.

Research increasingly focuses on body image in the
context of body contouring. Surplus skin resulting from
bariatric surgery is a common issue that may cause func-
tional and esthetic impairments in patients. This situation
increases the desire for body contouring surgery, with high
expectations for esthetic outcome as well as improved life
satisfaction [31, 32]. As weight decreases, so does ideal
body size [18]. Body contouring leads to dissatisfaction
with other parts of the body, suggesting that as patients
become closer to their ideal, this ideal may shift [33]. Pecori
et al. showed in a small sample that patients who underwent
body contouring had similar improvements in body image in
a 2-year follow-up as patients who underwent biliopancre-
atic diversion only [34]. Overall, the most important im-
provement in the body image seems to be due to the initial
bariatric procedure, which may be enhanced by body
contouring.

In our study, we assessed a homogeneous sample in terms
of surgical technique (LSG) and measurement points (before
LSG and 1 year after LSG). However, limitations remain.
Rates of loss to follow-up are high in the field of bariatric
surgery. In our study, 17.7 % of the patients were lost to
follow-up after 1 year, and their outcomes are unknown. The
study is further limited because, e.g., side effects, compli-
cations, and times of inpatient treatment as well as variables
such as the onset of obesity, self-esteem, desired weight, and
experiences of teasing and stigma were not recorded. This
initial and preliminary study investigating body image after

LSG focuses on a 1-year follow-up after surgery. Further
follow-up intervals should be employed to describe the body
image over the mid and long term. The study was not designed
as a randomized controlled design. A total of 14 of the 51
patients were treated with psychotherapy and/or psychotropic
medication. Because of the limited number of participants, it is
difficult to clearly state the influence of these interventions on
outcome parameters.

To conclude, the body image of patients who underwent
LSGmarkedly improved after 1 year. Individuals reported less
negative evaluation of the body and perceived improved body
dynamics and vitality. However, the roles of various factors,
such as negative affect and altered physiology after different
surgeries, remain unclear. Studies investigating other psycho-
logical and physiological mediating factors are required to
provide the interventions needed.
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