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Abstract
Purpose The main research aim was to inspect whether pre-operative body shape concerns and discomfort as Body Shape 
Questionnaire (BSQ) scores moderate post-operative weight loss trajectory in bariatric patients.
Methods Two studies were conducted. Study 1 analyzed cross-sectional data and verified the structural validity of the 34-item 
BSQ questionnaire on a sample of 327 candidates for bariatric surgery. Study 2 examined longitudinal data, with objective 
Body Mass Index (BMI) recorded every 6 months, from surgery intervention on, with 5 measurement occasions, from 111 
patients who initially completed BSQ as bariatric surgery candidates and then underwent periodic medical post-operative 
follow-ups, over 2 years.
Results In Study 1, confirmatory factor analysis of a single-dimension model yielded acceptable fit indices and high internal 
consistency levels. Study 2 showed that post-operative excess BMI reduction trend was not linear and pre-operative BSQ 
scores moderated it, with a higher risk of weight regain in patients who initially were less concerned with their body shape.
Conclusions The present findings support the structural validity of the BSQ questionnaire in bariatric candidates and call 
attention on the role of pre-operative body shape concerns on post-operative weight loss trajectories over 2 years, in accord-
ance with a pathoplasty model. They suggest the need for systematic attention on perceived body image and psychological 
paths aimed to help bariatric patients regain positive attitudes towards their own body.
Level of evidence III, well-designed cohort

Keywords Body dissatisfaction · Body Shape Questionnaire · Bariatric surgery psychology · Post-operative weight loss 
trend · Pathoplasty model

Introduction

Obesity represents a health risk condition, widespread 
enough to be regarded as epidemic in Western societies 
[1]. In Italy, its incidence is equal to 12% of the population, 
while 34% is overweight [2]. Bariatric surgery currently is 
the most effective treatment for people suffering from severe 
obesity [3], further effectively reducing cardio-vascular risks 

and all-cause mortality [3–5]. Surgery, however, does not 
guarantee that bariatric patients reach and maintain a healthy 
weight over time. Indeed, post-bariatric weight loss depends 
on several pre- and post-operative factors, which include 
medical conditions, eating and physical habits, psychopatho-
logical profiles, interpersonal relationships, and body image 
[6–12].

Trajectories of post-operative weight loss generally reveal 
that bariatric patients rapidly lose weight during the first 
semester and reach the maximum percentage of excess 
weight loss between 12 and 18 months after intervention; 
weight reduction gradually stagnates during the second year 
and risk for weight regain increases between 3 and 7 years 
after intervention [13, 14]. Although trajectories may dif-
fer among individuals [15, 16], weight loss at 6 months is 
a valid predictor of bariatric success on the long run [15], 
in addition to pre-operative body mass index [17], which 
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generally predicts post-intervention weight loss across short- 
to medium-time intervals, with higher initial BMI predicting 
lower bariatric success [6, 18].

Research on effects of pre-operative psychological fac-
tors has also yielded relevant findings in relation to surgical 
bariatric intervention, though empirical results are mixed. In 
fact, people suffering from obesity generally report a lower 
quality of life, higher stigmatization, higher psychological as 
well as psychiatric disturbances, worse body images, lower 
self-esteem, more eating disordered habits, and all these 
individual domains tend to improve after bariatric surgery, 
though leaving scars [3, 10, 11, 19]. Nevertheless, there still 
need for empirical research on their effects on bariatric sur-
gery outcome, because current findings tend to be not fully 
consistent in relation to how these pre-operative risk fac-
tors help predict post-intervention outcome [6, 7, 11, 20]. 
In the current study, we focused our attention on individual 
attitudes towards body appearance, that is, a basic compo-
nent of the higher order construct of body image, which also 
includes body perception and body-related behaviors [21, 
22]. Specifically, the attitudinal domain of body image often 
is overlapped with body dissatisfaction, but it rather repre-
sents feelings and evaluations of our own body shape, attrac-
tiveness and weight, including dissatisfaction, discomfort 
and concerns with body appearance as well as importance 
attached to physical appearance [21–23], and it has been 
extensively demonstrated to represent a risk factor for the 
development, maintenance and exacerbation of weight- and 
eating-disordered conditions, in Western countries [24, 25].

The attitudinal domain of body image usually is assessed 
among candidates for bariatric surgery [26, 27]. Indeed, 
empirical research indicates that individuals with obesity, 
women especially [28], refer moderate to marked concerns 
with their body shape compared to population in the range 
of normal weight [8, 29, 30], but there is necessarily not a 
linear relationship between BMI and body dissatisfaction 
among people suffering from obesity [31]. Furthermore, 
discomfort with body shape may underlie motivation to 
undertake a surgical treatment [29, 32]. Accordingly, bari-
atric surgery has also been demonstrated to favor an over-
all improvement in body satisfaction and in psychological 
well-being, with post-operative decreases in weight also cor-
relating with post-operative improvements in body image, 
although bariatric patients still suffer from a higher dissat-
isfaction with their own body image compared to normative 
population [26, 30, 31, 33, 34].

Less consistent findings emerge from longitudinal stud-
ies aimed at inspecting how pre-operative body dissatis-
faction helps predict post-intervention weight loss months 
or years later. Hrabosky and colleagues [31], for example, 
reported that individual differences in pre-surgery body dis-
satisfaction did not predict post-operative BMI loss at 6 or 
12 months, but findings by Agüera et al. [6] indicate a link 

across time. Furthermore, some studies suggest that initial 
body dissatisfaction has an indirect effect on weight reduc-
tion by favoring post-operative treatment adherence, includ-
ing dietary and exercising prescriptions [35, 36], and that the 
vulnerability effect of pre-intervention psychopathological 
characteristics might emerge later, when the surgical inter-
vention itself does favor the initial quick weight reduction no 
longer [37]. Less attention has been put on how psychologi-
cal variables shape post-surgical weight loss trajectories, in 
accordance with a pathoplasty model, which links relatively 
stable individual psychological differences to the course of 
the illness and recovery [38]. For example, Oltmanns et al. 
[37] found that stress and anxiety moderate weight reduction 
trends over 5 years. To our knowledge, no similar empiri-
cal results are available for individual differences in body 
dissatisfaction.

Research findings are not fully consistent also due to an 
inhomogeneity in body dissatisfaction assessment instru-
ments [9]. The BSQ questionnaire currently is among the 
most widely applied tools for body dissatisfaction in patients 
with severe obesity [26], being further recommended in Italy 
as a preliminary screening tool for candidates for bariatric 
surgery interventions [27]. Despite its relevance in bariat-
ric obesity, no empirical study has examined the validity of 
BSQ in candidates for bariatric surgery yet.

Post-intervention indices of weight loss are homogene-
ous neither. Dietel and colleagues [39] recommended per-
centage of excess BMI loss (%EBMIL) as the best method 
for comparing obesity treatments results; this quantitative 
index evaluates a patient’s BMI loss against a pre-set opti-
mal or expected BMI of 25, for any bariatric patient, and 
a value equal to 50% is regarded as a minimum threshold 
for a successful post-operative outcome. Alternatively, 
percentage of weight loss against an expected weight loss 
(%EWL) has also been proposed, and it generally parallels 
%EBMIL. Nevertheless, the %EBMIL index has been ques-
tioned because sensitive to pre-surgery BMI levels: Bari-
atric patients with pre-operative BMI < 50 generally meet 
the post-operative threshold value of 50% more easily than 
patients with BMI ≥ 50. Therefore, Baltazar and colleagues 
[40] suggested to calculate the %EBMIL after adjusting a 
patient’s expected BMI on the basis of their pre-surgery 
BMI. Finally, percentage of total weight loss (%TWL) has 
also been recommended as the preferable metric choice, 
because less linked to pre-surgery BMI, with values lower 
than 20% indicating suboptimal weight loss [41]. In the cur-
rent study, we examined weight loss against three indices, 
i.e., %EBMIL, adjusted %EBMIL, and %TWL.

Research aims The present research project was focused 
on the Body Shape Questionnaire [42, 43] as an overall 
measure of feelings of fatness and discomfort and concerns 
with body shape. The main objective of our research was to 
inspect how a patient’s pre-intervention body shape concerns 
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as BSQ scores moderates the overall post-operative weight 
loss trajectory, over 2 years. To this aim, we preliminarily 
examined cross-sectional data to test the structural validity 
of the BSQ questionnaire in candidates for bariatric sur-
gery (Study 1), and then examined longitudinal data from 
patients who underwent bariatric surgery to describe their 
post-surgery weight loss trajectory, that is, shape of indi-
vidual changes over four follow-ups, in function of their pre-
surgery weight and body shape dissatisfaction (Study 2). 
Secondary aims were to provide BSQ normative scores for 
candidates for bariatric surgical intervention (Study 1), and 
to inspect how pre-intervention BSQ levels predict weight 
changes (operationalized as %TWL, %EBMIL, and adjusted 
%EBMIL) from intervention to a given post-operative time 
point, i.e., 6, 12, 18, and 24 months later.

Methods

Study 1

Data

The present retrospective monocentric study used self-
reports from 359 (68% females) candidates for obesity sur-
gery, at the Bariatric Surgery Center of the Trieste] Uni-
versity Hospital, between 2008 and 2022; their average age 
was 42.6 ± 10.9 years, with no gender differences, and their 
average objective BMI was 42.6 ± 6.4, with a marginal gen-
der difference (∆M–F = 2.1, p < 0.01, η2 = 0.02). Patients suf-
fering from obesity become candidates for bariatric surgery 
after experiencing failure of non-surgical treatments, are 
aged ≥ 18 years, their BMI generally is ≥ 35, with or without 
obesity-related comorbidities, and are patients with accept-
able operative risks. No exclusion criteria of interviewed 
candidates were applied for the present data set.

Materials and procedure

At the Bariatric Surgery Center of the Trieste University 
Hospital, candidates to bariatric surgery are assessed by 
a team of specialists, including bariatric surgeons, gastro-
enterologists, dieticians, psychiatrists, and psychologists; 
moreover, candidates provide self-reports on standardized 
tools aimed at evaluating their profiles in relation to mental 
health, eating-related disturbances, and body attitudes. In 
the current study, we examined retrospective data on self-
reported body concerns and discomfort.

Body Shape Questionnaire (BSQ) The Body Shape 
Questionnaire [BSQ; 42] was routinely administered to 
candidates for bariatric treatments, at the Trieste University 
Hospital, to systematically assess their pre-surgery degree 
of body dissatisfaction, concerns, and distress about their 

own body shape, particularly related to feeling fat. Scores 
can range from 34 to 204: scores in the range of 80–110 
suggest mild concerns and discontent, 111–140 a moderate 
level, 141 and above a marked concerns and dissatisfaction 
[42]. For this sample, McDonald’s omega value of internal 
consistency was equal to 0.96, with item-scale correlations 
ranging between 0.25 and 0.84.

Actual weight as BMI was also recorded together with a 
candidate’s self-reported ideal target weight to reach after 
intervention.

Analysis

Confirmatory factor analysis (Jamovi 2.3.24 solid pack-
age) was applied to the data set of self-reports on the 34 
BSQ items and a single-factor model was tested, also 
against different factor structures; the Comparative Fit 
Index (CFI > 0.90), Tucker–Lewis Index (TLI > 0.90), root 
mean square error of approximation (RMSEA < 0.08), and 
standardized root mean square residual (SRMR < 0.08) 
indicated the goodness of model fit; the residual correlation 
matrix among the items was inspected to improve the factor 
solution.

Study 2

Data

This longitudinal study included data from a subsample of 
the Study 1 candidates, i.e., 111 adult patients (36 males, 
32.4%, and 75 females, 67.6%) who underwent bariatric 
surgical intervention, between 2012 and 2019, at the same 
Bariatric Surgery Center, and satisfied two inclusion criteria, 
i.e., a BMI ≤ 60 and regular post-surgery medical check-ups, 
every 6 months, over a period of 2 years.

Candidates to bariatric surgery are not eligible for inter-
vention if they present severe mental and psychological 
disorders, substance use disorders, and medical conditions 
precluding probable survival from surgery. Before surgical 
intervention, all patients are informed on surgical technique 
and risks.

Measures

Independent variables Patients’ BSQ scores and self-
reported ideal target weight (also transformed into self-
reported ideal BMI) collected at interview for eligibility to 
bariatric intervention (Study 1) were predictors, together 
with actual BMI at intervention; gender, age, and type of 
intervention were also taken under control, i.e., bypass 
gastrectomy (a surgical technique in which the stomach is 
divided into a small gastric pouch and completely separated 
from the bypassed stomach) and sleeve gastrectomy (which 
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provides about 75% gastric reduction and the stomach is 
reshaped like a sleeve).

Outcome Objective BMI was recorded at each post-opera-
tive medical follow-up, every 6 months, i.e., 4 post-operative 
BMI records, and the outcome of bariatric intervention was 
calculated as percentage of total weight loss (%TWL), per-
centage of excess BMI loss (%EBMIL) and percentage of 
adjusted excess BMI loss (adjusted %EBMIL) [39–41], with 
the indices calculated as follows:

where the expected BMI value is equal to a pre-set BMI 
of 25 for each patient when the traditional %EBMIL index 
is calculated, but corresponds to a personal BMI (PBMI) 
when the adjusted %EBMIL is calculated, with PBMI =  
BMIPreoperative × 0.4 + 11.75;  BMIPostoperative corresponds to 
actual BMI at a given post-operative occasion. A value of 50 
represents a threshold for post-operative success, i.e., there 
has been a loss of BMI in excess equal to at least half of the 
expected loss against an optimal BMI, while a value ≥ 100 
shows that the post-operative weight loss fully meets the 
expected loss or is even higher.

Analysis

Preliminarily, we applied the Little’s MCAR test to verify 
if missing data across repeated measurements were at ran-
dom and then inspected descriptive statistics of sample 
demographic characteristics as well as of the post-operative 
weight loss indices.

In accordance with our main aim, we applied a multilevel 
regression model (Jamovi 2.3.24 solid, GAMLj models; 
estimation REML) to explore how BSQ scores moderated 
weight loss trajectory over 24 months after bariatric sur-
gical intervention. Longitudinal data consisted of repeated 
weight loss observations, i.e., I level variable, nested within 
111 patients. Multilevel modelling allowed to inspect indi-
vidual change over time as well as individual differences 
in change trajectories, with the fixed intercept representing 
weight at the initial status and the fixed slope representing 
the expected individual change over each interval time, and 
random effects informing on inter-individual differences in 
baseline levels (random intercept) and rate of change per 
time unit (random slope). Moreover, multilevel modelling 
also allowed us to test both longitudinal linear and non-lin-
ear trends of weight change, adjusting for between-people 

%TWL = ((KgPreoperative − KgPostoperative)∕KgPreoperative)) ∗ 100

%EBMIL = ((BMIPreoperative − BMIPostoperative)∕(BMIPreoperative − 25)) ∗ 100

Adjusted%EBMIL = ((BMIPreoperative − BMIPostoperative)∕(BMIPreoperative − PBMI)) ∗ 100

differences, i.e., II level variables, i.e., gender, bypass or 
sleeve intervention, self-reported ideal post-operative 
weight, and pre-operative BSQ scores. The interaction term 
Time by BSQ was added in the predictive model to statis-
tically test if BSQ moderated the weight reduction trajec-
tory over time, also against the interaction term Time by 
pre-operative weight. Quantitative II level variables were 
centered around the sample mean; random effect for time 
was included as well, to verify individual differences in lon-
gitudinal trajectories of weight loss. MLM analyses were 

separately run for each of the 3 quantitative indices of weight 
loss, i.e., %TWL, %EBMIL, and adjusted %EBMIL.

Finally, we applied regression analysis to examine associ-
ations between in BSQ scores and weight reduction at differ-
ent time points, after adjusting for baseline weight, to verify 
if pre-intervention BSQ scores could anticipate individual 
differences in weight reduction at a given post-intervention 
time point, i.e., 6, 12, 18, or 24 months later.

Results

Study 1

Missing responses on single BSQ items were in the range 
0.3–2.8% of the total responses provided by the present sam-
ple; Little’s test of Missing Completely at Random (MCAR) 
indicated that missing data were completely at random 
(χ2

630 = 669.6, p > 0.10). Accordingly, we used observed 
BSQ item means to replace missing values.

BSQ items were normally distributed, with skew-
ness < │1.0│and kurtosis < │1.5│, with two only excep-
tions, i.e., items 26 and 32 which were log-transformed to 
reduce their deviation from a normal distribution. Further-
more, Kaiser–Meyer–Olkin (KMO) Measure of Sampling 
Adequacy was equal to 0.97 and Bartlett’s test of sphericity 
(p < 0.001) indicated that the present data sample could be 
factor-analyzed.

Results from confirmatory factor analysis supported 
the expected general factor model, with suboptimal CFI 
(0.86) and TLI (0.85) values, but adequate SRMR (0.053) 
and RMSEA (0.074, 90% CI 0.070–0.079); standardized 
estimates were > 0.40, with items 26 and 32 showing fac-
tor loadings in the range of 0.20 to 0.30. After inspecting 
the item residual correlation matrix and modifying the 
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model accordingly (i.e., item 34 covaried with items 2, 18, 
33; item 32 with items 25 and 26; item 22 with 6 and 23; 
item 2 with 4), the model fit further improved (∆χ2 = 197, 
p ≤ 0.001), with CFI and TLI ≥ 0.88, SRMR = 0.047, 
and RMSEA = 0.068. When we tested a two-factor solu-
tion in accordance with results from an exploratory fac-
tor analysis—which showed fit indices of TLI = 0.90 and 
RMSEA = 0.061, and r = 0.70 between the two factors—the 
model comparison between the general factor and the two-
factor model did not evidence a significant improvement 
(∆χ2 = 5.0, p > 0.05).

Table 1 presents BSQ descriptive statistics which rep-
resent preliminary normative values for patients eligible to 
bariatric intervention. Overall, patients were moderately 
dissatisfied with their body size, adiposity, and appear-
ance, with significant and substantial gender differences 
(p < 0.001, η2 = 0.13). BSQ scores marginally correlated 
with age (r = − 0.12, p < 0.05) and actual BMI (r = − 0.15, 
p ≤ 0.05), and uncorrelated with ideal BMI (r = − 0.10); 
actual and self-reported ideal BMIs were positively cor-
related (r = 0.28, p ≤ 0.001; for male patients r = 0.42, 
p ≤ 0.001, for female patients r = 0.21, p ≤ 0.01), and gender 
did not significantly moderated the association; on average, 
the self-reported ideal BMI to reach after intervention was 
higher among males (28.6 ± 3.4) than females (26.8 ± 4.6; 
p < 0.001, η2 = 0.04). Any non-linear associations between 
the study variables did not emerge as statistically significant.

Study 2

Sample descriptive statistics Patients’ average age was 
43.9 ± 10.3 years and their actual BMI when interviewed as 
candidates (M = 42.6 ± 5.2) was statistically comparable to 
actual BMI recorded when they underwent bariatric surgery 
intervention (M = 43.1 ± 4.6; p > 0.05), although on average 
11.5 ± 5.3 months passed between interview and interven-
tion; 68.5% of patients were in the range of class III mor-
bid obesity, 20.7% in the range of class II severe obesity, 
9% in the range of extreme obesity, and 1.8% in the range 
of class I obesity. Sixty-eight (61.3%) patients underwent 
gastric bypass (BMI = 42.40 ± 3.86) and 43 (38.7%) sleeve 
gastrectomy (BMI = 44.15 ± 5.44) intervention, with the 

latter patients having a BMI slightly higher compared to the 
former patients (p = 0.05, η2 = 0.03).

Missing values. Data consisted of 519 observations 
(93.5% out of expected observations, i.e., weight (or BMI) 
at intervention, and post-operative weight loss at 6, 12, 18, 
and 24 months), nested within 111 patients. Specifically, 
weight (or BMI) was available for all patients at the baseline 
(intervention), 6 and 12 months after surgery, for 82% at 
18 months, and 86% at 24 months. The Little’s MCAR test 
showed that BMI missing values were completely at random 
(χ2 = 11.58, df = 8, p > 0.10).

Descriptive statistics and longitudinal trajectory of 
post-intervention weight reduction Table 2 presents actual 
BMI and different weight loss indices from surgery to 
24 months later, for the present sample. The results sug-
gest a fast weight reduction within the first semester, with 
an average BMI loss of 12.4 (32.7 kg), 79% of successful 
weight loss as %EBMIL ≥ 0.50, and an even higher rate 
for the adjusted %EBMIL index as well as for %TWL; the 
patients further improved their success across the next 6 
months, and mostly maintained, though with some oscilla-
tions, their weight during the second post-operative year; 
the weight reduction indices show consistent results. Over-
all, the descriptive results in Table 2 indicate a non-linear 
post-operative trend.

Table 1  Descriptive statistics 
for Body Shape Questionnaire 
scores in candidates for bariatric 
surgical intervention

n = 340 (68.2% females) for correlations between BSQ scores and actual BMI at interview; n = 306 (68.0% 
females) for correlations between BSQ scores and patients’ self-reported ideal BMI at interview
*p ≤ 0.05, **p ≤ 0.01, ***p ≤ 0.001

n M ± SD Percentile rank scores Pearson’s r

80 85 90 95 Actual BMI Ideal BMI

Females 244 128.0 ± 35.5 161 165 171 180 − 0.14* − 0.05
Males 112 98.9 ± 36.7 132 142 153 169 − 0.03 0.02
Overall sample 358 118.8 ± 38.3 155 162 168 178 − 0.15* − 0.10

Table 2  Descriptive statistics for post-operative weight loss indices 
across repeated measurement, over 24 months

In parentheses, percentage of successful patients (i.e., %TWL ≥ 80, 
%EBMIL < 0.50) is reported; 91 ≤ N ≤ 111. %TWL = percentage of 
total weight loss (kg), %EBMIL = percentage of excess BMI loss, 
adjusted %EBMIL = adjusted percentage of excess BMI loss (Baltazar 
et al. 2011)

6 months 12 months 18 months 24 months

BMI 31.7 29.3 28.7 29.1
Weight loss 

(Kg)
32.7 39.9 41.2 41.0

%TWL 26.2 (88.2) 31.9 (92.2) 32.8 (95.2) 39.9 (93.3)
%EBMIL 65.5 (79.3) 78.8 (91.9) 81.4 (94.5) 80.3 (87.4)
Adjusted 

%EBMIL
82.1 (94.6) 99.1 (96.4) 102.0 (97.8) 101.0 (94.7)



 Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity           (2024) 29:30    30  Page 6 of 10

Results from multilevel modelling for longitudinal data 
confirmed that the post-operation weight reduction as 
%EBMIL trajectory was not linear, but cubic, adjusting 
for gender (p > 0.05), type of intervention (p > 0.05), and 
baseline BMI (b = − 2.03, p ≤ 0.001), self-reported ideal 
BMI (p > 0.05) and BSQ scores (p > 0.05). Figure 1 illus-
trates the trend. Specifically, unstandardized estimate b 
values from the estimated model suggested a linear increas-
ing of %EBMIL across time (b = 22.02, p < 0.001)—with 
a significant random effect (SD = 4.14, p < 0.001) demon-
strating inter-individual differences in weight reduction 
over 2 years—but the significant quadratic effect for time 
(b = − 10.23, p < 0.001) indicated that weight reduction 
became slower and slower, though not constantly across 
time, and the significant cubic effect (b = 1.49, p < 0.005) 
revealed that the non-linear trajectory had two critical 

turning points, a local maximum at 16 months and a local 
minimum at 23 months, that is, patients reached their main 
success in BMI loss at 16 months, but thereafter they tended 
to slightly regain weight and lose it again. Results from 
%TWL and adjusted %EBMIL indices were parallel, and 
confirmed a non-linear cubic trend over time, with random 
effect for time being significant as well; type of intervention 
was significant (b = − 3.18, p ≤ 0.05) only when %TWL tra-
jectory was inspected and indicated that patients with sleeve 
gastrectomy intervention constantly reached a lower percent-
age of total weight reduction.

Moderation effect of BSQ on weight loss trajectory To 
examine the main aim of the present Study, the prediction 
model included the above predictors of weight loss trajec-
tory, further adding two interaction terms, i.e., time by BSQ 
scores and time by pre-operative actual BMI (or weight in 
kg for %TWL). For %EBMIL, the results showed that the 
former (b = 0.03, p < 0.05), but not the latter (0.27, p > 0.05) 
interaction term was significant, that is, BSQ but not pre-
intervention BMI moderated the post-operative trajectory of 
weight loss as %EBMIL, with lower BSQ scores anticipating 
progressively less and less successful post-operative weight 
reduction, as illustrated in Fig. 2. Analysis from %TWL and 
adjusted %EBMIL yielded the same results, with the time by 
BSQ score term (p ≤ 0.05), but not the time by baseline BMI 
(p > 0.10) being statistically significant; type of intervention 
or self-reported ideal post-surgery weight did moderate the 
trajectory neither.

Correlations between BSQ scores and weight loss indi-
ces Table 3 presents simple correlations and semi-partial 
correlations (after controlling for pre-intervention weight) 
between BSQ scores and weight loss over 24 months. Semi-
partial correlations evidence that BSQ does not temporally 
anticipate individual differences in weight or BMI changes, 

Fig. 1  Non-liner trend line and 95% confidence intervals of the model 
for Excess BMI Loss as percentage. Time or measurement occasion: 
0 = 6  months, 1 = 12  months, 2 = 18  months, 3 = 24  months after 
intervention

Fig. 2  BSQ scores moderate 
the longitudinal trend of post-
operative weight reduction as 
%EBMIL. Gender and actual 
BMI at intervention were taken 
under control; type of interven-
tion, self-reported ideal BMI 
and time by actual BMI were 
not included in the current 
prediction model, because they 
were not statistically significant 
(p > 0.05)
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whereas simple correlations warn against possible spurious 
associations between %EBMIL and BSQ, due to pre-surgery 
weight as back variable. Conversely, pre-intervention BMI 
was significantly (p ≤ 0.01) correlated with post-surgery out-
come, at each follow-up, ranging r = − 0.54 for %EBMIL 
at 6 months (r = − 0.37 for adjusted EBMIL) to − 0.41 
(r = − 0.24 for adjusted %EBMIL) at 24 months; baseline 
was uncorrelated with post-operative %TWL.

Discussion

The BSQ is a standard tool routinely applied for evaluation 
of body image in bariatric surgery candidates [26, 27], but 
no empirical evidence has been published on its internal 
consistency and structural validity in such patients. Mar-
zola et al. [44] recently demonstrated the validity of the 
34-item BSQ version on a sample of Italian patients with 
eating disorders, but no further studies are available in the 
Italian language. The present Study 1 results supported both 
the internal consistency and the validity for a general fac-
tor structure of the questionnaire in candidates for bariatric 
surgery, thus contributing to extend the validity of this meas-
ure among clinical samples, further providing preliminary 
normative scores for both male and female patients suffer-
ing from obesity. Study 1 results also confirm that patients 
with obesity are considerably more dissatisfied with their 
body shape, female patients especially, compared to norma-
tive data [28–30], although the correlation between BMI 
and body dissatisfaction is small among patients suffering 
from obesity rather than of moderate size as in non-clinical 
samples, thus confirming that the association between body 
dissatisfaction levels and weight is unclear among patients 
with obesity yet and needs further investigation [31]. Con-
versely, the present findings indicate that the higher the 
baseline BMI, the higher the target weight a patient regards 
as optimal to reach after intervention, in male patients espe-
cially. Overall, the self-reported ideal post-surgery weight 

remains in the range of overweight and this calls attention 
on potential consequences of actual post-operative success.

The results from the longitudinal Study 2 showed that 
the post-operative excess weight loss trajectory has a cubic 
shape, revealing a positive trend during the first year and 
a general stagnation during the second year, when weight 
may still be in the range of obesity and there also is a 
risk for weight regain. Such a non-linear trend was suc-
cessfully tested against three different weight loss indi-
ces. Clinically, the present findings are consistent with 
literature [13, 14] and indicate that the second year after 
intervention represents a critical phase. Hence, bariatric 
patients need a long-term support to improve their medi-
cal conditions.

Our main aim, however, was to explore the hypothesis 
that body attitudes moderate the post-operative weight 
reduction trajectory. Study 2 indicated that the trajectory 
over 2 years was moderated by pre-surgery body shape dis-
satisfaction, concerns, and feeling of fatness, that is, BSQ 
accounted for individual variability around the overall 
weight reduction trajectory. Specifically, our findings sug-
gest that pre-operative lower BSQ scores represent a risk 
factor for the course of post-surgery weight loss, in accord-
ance with a pathoplasty model linking psychological vari-
ables to the course of health-related outcomes [38]. Such 
a time by body attitudes interaction effect was replicated 
across the three largely applied weight loss indices of 
%TWL, %EBMIL, and adjusted %EBMIL. Patients initially 
less concerned with their body are more at risk of slowly 
regaining weight 1 year after surgery. Apparently counter-
intuitive, such a result reflects the weaker and less consistent 
association between body dissatisfaction and weigh in such 
a clinical population compared to non-clinical populations, 
where instead the link is steadily positive [31], although 
people suffering from obesity generally are markedly dis-
satisfied with their body image [30, 45], both before and 
after bariatric intervention, particularly on the long run [46]. 
Clinically, far from suggesting that a poorer body image is 
psychologically protective against weight regain, our find-
ings call attention on the need for a better understanding of 
psychological factors underlying body dissatisfaction and 
its link with obesity. For example, Dixon et al. [47] revealed 
that patients in the range of super-obesity place significantly 
less importance to their appearance compared to patients in 
the range of obesity, before bariatric surgery. Accordingly, 
lower BSQ scores might depend on a patient’s resignation 
towards body appearance and such a feeling should be sys-
tematically assessed. Overall, body image plays a key role in 
bariatric patients, who gain from a systematic psychological 
support both before and after intervention, when aimed at 
regaining positive attitudes towards their own body [5].

Table 3  Semi-partial correlations between BSQ scores and weight 
reduction at different post-operative time intervals, after controlling 
for weight at intervention

In parentheses, simple correlations are reported; 91 ≤ N ≤ 111. 
%TWL = percentage of total weight loss (kg), %EBMIL = percent-
age of excess BMI loss, adjusted %EBMIL = adjusted percentage of 
excess BMI loss. *p ≤ 0.05

6 months 12 months 18 months 24 months

%TWL 0.00 (− 0.02) 0.10 (0.09) 0.05 (0.02) 0.12 (0.10)
%EBMIL − 0.03 (0.13) 0.07 (0.20*) 0.04 (0.16) 0.10 (0.23*)
Adjusted 

%EBMIL
− 0.04 (0.07) 0.08 (0.15) 0.04 (0.10) 0.11 (0.18)
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To date, our study is the first suggesting that body con-
cerns and discomfort shape post-surgery weight loss trends; 
conversely, body attitudes predicted individual differences in 
weight reduction neither over shorter or longer time intervals 
[31, 37]. Such a BSQ moderation effect of weight reduction 
trajectory remained significant also when the moderation 
effect of baseline weight was taken under control. Our find-
ings confirm that a lower pre-surgery actual weight as BMI 
predicts a higher post-operative success for BMI loss indices 
[17], but also indicate that it does not moderate weight loss 
course.

Finally, we included patients’ self-rated ideal weight 
among our studies variables. Generally, poor attention has 
been given in literature on self-perceived ideal weight after 
intervention. Our results from Study 1 indicated a positive 
association between pre-surgery actual and perceived ideal 
weight, but results from Study 2 showed that such a variable 
did not contribute significantly in their prediction model of 
weight loss course. In the future, we might explore how such 
perceived ideal weight changes across time also in function 
of actual weight reduction.

Strengths and limits

Our studies demonstrate the structural validity of the BSQ 
questionnaire for candidates for bariatric surgery and its 
external validity against weight loss over 2 years. The results 
also put attention on the pathoplasty model of post-surgery 
weight reduction course by evidencing the moderating effect 
of pre-surgery BSQ scores on the weight loss trajectory. 
Generally, the two studies contribute to underline the need 
to support bariatric patients over long time periods and help 
them preserve and strengthen their success in losing weight 
and develop a positive body image.

We acknowledge that the present studies have some sub-
stantial limits. First, we conducted a monocentric study, 
with patients involved in our studies being interviewed up 
to 16 years ago: Generalizability of our findings is limited. 
Second, BSQ structural validity was tested against the over-
all sample of patients; further studies are needed to test its 
multi-group structural validity and its external validity. 
Third, we mainly focused on the moderating effect of BSQ 
scores on weight change trajectories across time, but we did 
not consider other possible models, such as those suggest-
ing that dissatisfaction with body shape predicts weight loss 
via how a patient copes with dietary and physical exercise 
prescriptions [35]. Further limits are that we cannot suggest 
whether body shape attitudes moderate the weight loss tra-
jectories, adjusting for eating habits or psychopathological 
characteristics. Nor could we inspect post-operative changes 
in body image concerns or how intra-individual changes 
in weight and body shape attitudes co-variate over time. 

Finally, post-operative time measurements also need to cover 
a longer time than 2 years as we did [13].

What is already known on this subject?

Pre-surgery weight anticipates bariatric surgery success. 
People with obesity report body dissatisfaction in the range 
of subclinical and clinical attention, compared to normative 
populations. The link between BMI and body dissatisfaction 
among people with obesity is unclear yet. The heavier the 
patient with obesity the higher their perceived post-operative 
ideal weight. Post-operative weight reduction course has a 
non-linear shape.

What this study adds?

Psychometric validity of the BSQ questionnaire in candi-
dates for bariatric surgery. Pre-surgery BSQ scores, but not 
actual or perceived ideal BMI, moderate the post-surgery 
weight course, with patients initially more dissatisfied with 
their body shape being more capable of maintaining their 
post-operative success over 2 years.

Author contributions OM: Conceptualization, Data curation, Writing-
Review and Editing; UA: Conceptualization, Supervision, Writing-
Review and Editing; EFDC Conceptualization, Data curation, Writ-
ing-Review and Editing SP: Supervision, Writing-Review and Editing; 
MM: Writing-Review and Editing; LDB: Conceptualization, Meth-
odology, Formal Analysis, Writing-Original manuscript, Correspond-
ing author. All authors contributed to the submitted manuscript and 
approved its final version.

Funding Open access funding provided by Università degli Studi di 
Trieste within the CRUI-CARE Agreement. Support for the project was 
provided by Regione FVG [ASSRIC-LR-34-2019].

Data availability No consent to publicly share data was provided, but 
data are available for research purposes by emailing the correspond-
ing author.

Declarations 

Ethics approval and consent to participate All ethical guidelines 
required for the conduct of research involving human subjects were 
followed in the studies here presented, including compliance with 
the legal requirements in Italy (UE, 2016/679, D. Lgs.196/2003, 
D.Lgs.101/2018).

Consent for publication All patients as candidates to bariatric surgery 
voluntarily agreed on the assessment procedure and signed a written 
informed consent, approved by the Ethics Committee at Trieste Uni-
versity Hospital, that they provide clinical data which could be used 
for teaching and research purposes, including scientific publication, 
provided that these data are anonymously treated.

Competing interests The authors declare that they have no financial 
or non-financial interests or relationship with either organization to 
disclose.



Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity           (2024) 29:30  Page 9 of 10    30 

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

 1. WHO World Health Organization (2022) WHO European 
Regional Obesity Report 2022. https:// apps. who. int/ iris/ handle/ 
10665/ 353747

 2. ISS Istituto Superiore di Sanità (2022). https:// www. epice ntro. iss. 
it/ obesi ta/ report- obesi ta- oms- 2022

 3. De Luca M, Angrisani L, Himpens J, Busetto L, Scopinaro N, 
Weiner R, Sartori A, Stier C, Lakdawala M, Bhasker AG, Buch-
wald H, Dixon J, Chiappetta S, Kolberg HC, Frühbeck G, Sarwer 
DB, Suter M, Soricelli E, Blüher M, Vilallonga R et al (2016) 
Indications for surgery for obesity and weight-related diseases: 
position statements from the International Federation for the 
Surgery of Obesity and Metabolic Disorders (IFSO). Obes Surg 
26(8):1659–1696. https:// doi. org/ 10. 1007/ s11695- 016- 2271-4

 4. Lupoli R, Lembo E, Saldalamacchia G, Avola CK, Angrisani L, 
Capaldo B (2017) Bariatric surgery and long-term nutritional 
issues. World J Diabetes 8(11):464–474. https:// doi. org/ 10. 4239/ 
wjd. v8. i11. 464

 5. McWhorter KL (2020) Obesity acceptance: body positivity and 
clinical risk factors. In: Gaze DC, Kibel A (eds) Cardiac Dis-
eases—novel aspects of cardiac risk, cardiorenal pathology and 
cardiac interventions. IntechOpen, London. https:// doi. org/ 10. 
5772/ intec hopen. 93540

 6. Agüera Z, García-Ruiz-de-Gordejuela A, Vilarrasa N, Menchón 
JM et al (2015) Psychological and personality predictors of weight 
loss and comorbid metabolic changes after bariatric surgery. Eur 
Eat Disord Rev 23:509–516. https:// doi. org/ 10. 1002/ erv. 2404

 7. Albert U, Bonavigo T, Moro O, Di Blas L et al (2022) SCL-
90 empirical factors predict post-surgery weight loss in bariatric 
patients over longer time periods. Eat Weight Disord 27(7):2845–
2855. https:// doi. org/ 10. 1007/ s40519- 022- 01424-4

 8. Bianciardi E, Di Lorenzo G, Niolu C, Siracusano A et al (2019) 
Body image dissatisfaction in individuals with obesity seeking 
bariatric surgery: exploring the burden of new mediating factors. 
Riv Psichiatr 54(1):8–17. https:// doi. org/ 10. 1708/ 3104. 30935

 9. El Ansari W, Elhag W (2021) Weight regain and insufficient 
weight loss after bariatric surgery: definitions, prevalence, mech-
anisms, predictors, prevention and management strategies, and 
knowledge gaps-a scoping review. Obes Surg 31(4):1755–1766. 
https:// doi. org/ 10. 1007/ s11695- 020- 05160-5

 10. Lazzeretti L, Rotella F, Pala L, Rotella CM (2015) Assessment of 
psychological predictors of weight loss: how and what for? World 
J Psychiatry 5(1):56–67. https:// doi. org/ 10. 5498/ wjp. v5. i1. 56

 11. Sarwer DB, Heinberg LJ (2020) A review of the psychosocial 
aspects of clinically severe obesity and bariatric surgery. Am Psy-
chol 75(2):252–264. https:// doi. org/ 10. 1037/ amp00 00550

 12. Wimmelmann CL, Dela F, Mortensen EL (2014) Psychological 
predictors of weight loss after bariatric surgery: a review of the 

recent research. Obes Res Clin Pract 8(4):e299–e313. https:// doi. 
org/ 10. 1016/j. orcp. 2013. 09. 003

 13. Courcoulas AP, King WC, Belle SH, Yanovski SZ et al (2018) 
Seven-year weight trajectories and health outcomes in the longi-
tudinal assessment of bariatric surgery (LABS) study. JAMA Surg 
153(5):427–434. https:// doi. org/ 10. 1001/ jamas urg. 2017. 5025

 14. Parri A, Benaiges D, Schröder H, Goday A et al (2015) Preop-
erative predictors of weight loss at 4 years following bariatric 
surgery. Nutr Clin Pract 30(3):420–424. https:// doi. org/ 10. 1177/ 
08845 33614 568154

 15. Dimeglio C, Becouarn G, Topart P, Ritz P et al (2020) Weight loss 
trajectories after bariatric surgery for obesity: mathematical model 
and proof-of-concept study. JMIR Med Inform 8(3):e13672. 
https:// doi. org/ 10. 2196/ 13672

 16. García-Ruiz-de-Gordejuela A, Agüera Z, Granero R, Fernández-
Aranda F et al (2017) Weight loss trajectories in bariatric surgery 
patients and psychopathological correlates. Eur Eat Disord Rev 
25(6):586–594. https:// doi. org/ 10. 1002/ erv. 2558

 17. Livhits M, Mercado C, Yermilov I, Gibbons MM et al (2012) 
Preoperative predictors of weight loss following bariatric sur-
gery: systematic review. Obes Surg 22(1):70–89. https:// doi. org/ 
10. 1007/ s11695- 011- 0472-4

 18. Teixeira PJ, Going SB, Sardinha LB, Lohman TG (2005) A review 
of psychosocial pre-treatment predictors of weight control. Obes 
Rev 6:43–65. https:// doi. org/ 10. 1111/j. 1467- 789X. 2005. 00166.x

 19. Sarwer DB, Wadden TA, Ashare RL, Spitzer JC, McCuen-Wurst 
C, LaGrotte C, Williams NN, Edwards M, Tewksbury C, Wu J, 
Tajeu G, Allison KC (2021) Psychopathology, disordered eating, 
and impulsivity in patients seeking bariatric surgery. Surg Obes 
Relat Dis 17(3):516–524. https:// doi. org/ 10. 1016/j. soard. 2020. 11. 
005

 20. Pull CB (2010) Current psychological assessment practices in 
obesity surgery programs: what to assess and why. Curr Opin 
Psychiatry 23(1):30–36. https:// doi. org/ 10. 1097/ YCO. 0b013 
e3283 34c817

 21. Cash TF (2002) Cognitive-behavioral perspectives on body image. 
In: Cash TF, Pruzinsky T (eds) Body image: a handbook of theory, 
research, and clinical practice. The Guilford Press, pp 38–46

 22. De Caro EF, Grassi M, Di Blas L (2024) Body uneasiness, body 
figure perception and body weight: factor structure and longi-
tudinal measurement invariance of a set of attitudinal and per-
ceptual body image assessment tools, in adolescents. Assessment 
31(2):377–396. https:// doi. org/ 10. 1177/ 10731 91123 11623 55

 23. Thompson JK, Schaefer LM (2019) Thomas F. Cash: a multidi-
mensional innovator in the measurement of body image; some 
lessons learned and some lessons for the future of the field. Body 
Image 31:198–203. https:// doi. org/ 10. 1016/j. bodyim. 2019. 08. 00

 24. Prnjak K, Jukic I, Mitchison D, Griffiths S, Hay P (2022) Body 
image as a multidimensional concept: a systematic review of body 
image facets in eating disorders and muscle dysmorphia. Body 
Image 42:347–360. https:// doi. org/ 10. 1016/j. bodyim. 2022. 07. 006

 25. Stice E (2001) A prospective test of the dual-pathway model 
of bulimic pathology: mediating effects of dieting and negative 
affect. J Abnorm Psychol 110(1):124–135. https:// doi. org/ 10. 
1037/ 0021- 843X. 110.1. 124

 26. Bertoletti J, GalvisAparicio MJ, Bordignon S, Trentini CM (2019) 
Body image and bariatric surgery: a systematic review of litera-
ture. Bariatric Surg Pract Patient Care 14(2):81–92. https:// doi. 
org/ 10. 1089/ bari. 2018. 0036

 27. SI.C.OB. Società Italiana di Chirurgia dell’Obesità e delle malat-
tie metaboliche (accessed 2018). https:// www. sicob. org/ 07_ area_ 
riser vata/ video libra ry/ 00_ pdf/ 071. pdf

 28. Weinberger NA, Kersting A, Riedel-Heller SG, Luck-Sikorski C 
(2016) Body dissatisfaction in individuals with obesity compared 
to normal-weight individuals: a systematic review and meta-anal-
ysis. Obes Facts 9(6):424–441. https:// doi. org/ 10. 1159/ 00045 4837

http://creativecommons.org/licenses/by/4.0/
https://apps.who.int/iris/handle/10665/353747
https://apps.who.int/iris/handle/10665/353747
https://www.epicentro.iss.it/obesita/report-obesita-oms-2022
https://www.epicentro.iss.it/obesita/report-obesita-oms-2022
https://doi.org/10.1007/s11695-016-2271-4
https://doi.org/10.4239/wjd.v8.i11.464
https://doi.org/10.4239/wjd.v8.i11.464
https://doi.org/10.5772/intechopen.93540
https://doi.org/10.5772/intechopen.93540
https://doi.org/10.1002/erv.2404
https://doi.org/10.1007/s40519-022-01424-4
https://doi.org/10.1708/3104.30935
https://doi.org/10.1007/s11695-020-05160-5
https://doi.org/10.5498/wjp.v5.i1.56
https://doi.org/10.1037/amp0000550
https://doi.org/10.1016/j.orcp.2013.09.003
https://doi.org/10.1016/j.orcp.2013.09.003
https://doi.org/10.1001/jamasurg.2017.5025
https://doi.org/10.1177/0884533614568154
https://doi.org/10.1177/0884533614568154
https://doi.org/10.2196/13672
https://doi.org/10.1002/erv.2558
https://doi.org/10.1007/s11695-011-0472-4
https://doi.org/10.1007/s11695-011-0472-4
https://doi.org/10.1111/j.1467-789X.2005.00166.x
https://doi.org/10.1016/j.soard.2020.11.005
https://doi.org/10.1016/j.soard.2020.11.005
https://doi.org/10.1097/YCO.0b013e328334c817
https://doi.org/10.1097/YCO.0b013e328334c817
https://doi.org/10.1177/10731911231162355
https://doi.org/10.1016/j.bodyim.2019.08.00
https://doi.org/10.1016/j.bodyim.2022.07.006
https://doi.org/10.1037/0021-843X.110.1.124
https://doi.org/10.1037/0021-843X.110.1.124
https://doi.org/10.1089/bari.2018.0036
https://doi.org/10.1089/bari.2018.0036
https://www.sicob.org/07_area_riservata/videolibrary/00_pdf/071.pdf
https://www.sicob.org/07_area_riservata/videolibrary/00_pdf/071.pdf
https://doi.org/10.1159/000454837


 Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity           (2024) 29:30    30  Page 10 of 10

 29. Makarawung DJS, Monpellier VM, van den Brink F, Geenen R 
et al (2020) Body image as a potential motivator for bariatric sur-
gery: a case-control study. Obes Surg 30(10):3768–3775. https:// 
doi. org/ 10. 1007/ s11695- 020- 04685-z

 30. Sarwer DB, Thompson JK, Cash TF (2005) Body image and obe-
sity in adulthood. Psychiatr Clin North Am 28(1):69–87. https:// 
doi. org/ 10. 1016/j. psc. 2004. 09. 002

 31. Hrabosky JI, Masheb RM, White MA, Grilo CM et al (2006) 
A prospective study of body dissatisfaction and concerns in 
extremely obese gastric bypass patients:6-and 12-month postop-
erative outcomes. Obes Surg 16(12):1615–1621. https:// doi. org/ 
10. 1381/ 09608 92067 79319 527

 32. Figura A, Rose M, Ordemann J, Klapp BF, Ahnis A (2017) 
Improvement in self-reported eating-related psychopathology and 
physical health-related quality of life after laparoscopic sleeve 
gastrectomy: a pre-post analysis and comparison with conserva-
tively treated patients with obesity. Eat Behav 24:17–25. https:// 
doi. org/ 10. 1016/j. eatbeh. 2016. 11. 006

 33. Ivezaj V, Grilo CM (2018) The complexity of body image follow-
ing bariatric surgery: a systematic review of the literature. Obes 
Rev 19(8):1116–1140. https:// doi. org/ 10. 1111/ obr. 12685

 34. van Hout GC, Fortuin FA, Pelle AJ, van Heck GL (2008) Psycho-
social functioning, personality, and body image following vertical 
banded gastroplasty. Obes Surg 18(1):115–120. https:// doi. org/ 10. 
1007/ s11695- 007- 9309-6

 35. Austin JL, Serier KN, Sarafin RE, Smith JE (2017) Body dissatis-
faction predicts poor behavioral weight loss treatment adherence 
in overweight Mexican American women. Body Image 23:155–
161. https:// doi. org/ 10. 1016/j. bodyim. 2017. 08. 002

 36 Heinberg LJ, Thompson JK, Matzon JL (2001) Body image dis-
satisfaction as a motivator for healthy lifestyle change: is some 
distress beneficial? In: Striegel-Moore RH, Smolak L (eds) Eating 
disorders: innovative directions in research and practice. Ameri-
can Psychological Association, pp 215–232. https:// doi. org/ 10. 
1037/ 10403- 011

 37. Oltmanns JR, Rivera Rivera J, Cole J, Merchant A, Steiner JP 
(2020) Personality psychopathology: longitudinal prediction of 
change in body mass index and weight post-bariatric surgery. 
Health Psychol 39(3):245–254. https:// doi. org/ 10. 1037/ hea00 
00842

 38. Lilenfeld LR, Wonderlich S, Riso LP, Crosby R, Mitchell J (2006) 
Eating disorders and personality: a methodological and empiri-
cal review. Clin Psychol Rev 26(3):299–320. https:// doi. org/ 10. 
1016/j. cpr. 2005. 10. 003

 39 Deitel M, Gawdat K, Melissas J (2007) Reporting weight loss 
2007. Obes Surg 17(5):565–568. https:// doi. org/ 10. 1007/ 
s11695- 007- 9116-0

 40. Baltasar A, Perez N, Serra C, Bou R, Bengochea M, Borrás F 
(2011) Weight loss reporting: predicted body mass index after 
bariatric surgery. Obes Surg 21(3):367–372. https:// doi. org/ 10. 
1007/ s11695- 010- 0243-7

 41. Corcelles R, Boules M, Froylich D, Hag A, Daigle CR, Aminian 
A, Brethauer SA, Burguera B, Schauer PR (2016) Total weight 
loss as the outcome measure of choice after Roux-en-Y gastric 
bypass. Obes Surg 26(8):1794–1798. https:// doi. org/ 10. 1007/ 
s11695- 015- 2022-y

 42. Cooper PJ, Taylor MJ, Cooper Z, Fairbum CG (1987) The 
development and validation of the body shape questionnaire. 
Int J Eating Disord 6: 485–494. https:// doi. org/ 10. 1002/ 1098- 
108X(198707) 6: 4< 485:: AID- EAT22 60060 405>3. 0. CO;2-O 
(Italian version available at PSYCTC.org. (2003) Body Shape 
Questionnaire BSQ https:// www. psyctc. org/ psyctc/ root/ tools/ bsq/)

 43. Rosen JC, Jones A, Ramirez E, Waxman S (1996) Body Shape 
Questionnaire: studies of validity and reliability. Int J Eat 
Disord 20(3):315–319. https:// doi. org/ 10. 1002/ (SICI) 1098- 
108X(199611) 20:3% 3c315:: AID- EAT11% 3e3.0. CO;2-Z

 44. Marzola E, Martini M, Longo P, Preti A et al (2022) Psychometric 
properties of the Italian body shape questionnaire: an investiga-
tion of its reliability, factorial, concurrent, and criterion validity. 
Eat Weight Disord 27(8):3637–3648. https:// doi. org/ 10. 1007/ 
s40519- 022- 01503-6

 45. Rosenberger PH, Henderson KE, Grilo CM (2006) Correlates of 
body image dissatisfaction in extremely obese female bariatric 
surgery candidates. Obes Surg 16(10):1331–1336. https:// doi. org/ 
10. 1381/ 09608 92067 78663 788

 46. Bosc L, Mathias F, Monsaingeon M, Gronnier C, Pupier E, 
Gatta-Cherifi B (2022) Long-term changes in body image after 
bariatric surgery: an observational cohort study. PLoS ONE 
17(12):e0276167. https:// doi. org/ 10. 1371/ journ al. pone. 02761 67

 47 Dixon JB, Dixon ME, O’Brien PE (2002) Body image: appear-
ance orientation and evaluation in the severely obese. Changes 
with weight loss. Obes Surg 12(1):65–71. https:// doi. org/ 10. 1381/ 
09608 92023 21144 612

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1007/s11695-020-04685-z
https://doi.org/10.1007/s11695-020-04685-z
https://doi.org/10.1016/j.psc.2004.09.002
https://doi.org/10.1016/j.psc.2004.09.002
https://doi.org/10.1381/096089206779319527
https://doi.org/10.1381/096089206779319527
https://doi.org/10.1016/j.eatbeh.2016.11.006
https://doi.org/10.1016/j.eatbeh.2016.11.006
https://doi.org/10.1111/obr.12685
https://doi.org/10.1007/s11695-007-9309-6
https://doi.org/10.1007/s11695-007-9309-6
https://doi.org/10.1016/j.bodyim.2017.08.002
https://doi.org/10.1037/10403-011
https://doi.org/10.1037/10403-011
https://doi.org/10.1037/hea0000842
https://doi.org/10.1037/hea0000842
https://doi.org/10.1016/j.cpr.2005.10.003
https://doi.org/10.1016/j.cpr.2005.10.003
https://doi.org/10.1007/s11695-007-9116-0
https://doi.org/10.1007/s11695-007-9116-0
https://doi.org/10.1007/s11695-010-0243-7
https://doi.org/10.1007/s11695-010-0243-7
https://doi.org/10.1007/s11695-015-2022-y
https://doi.org/10.1007/s11695-015-2022-y
https://doi.org/10.1002/1098-108X(198707)6:4<485::AID-EAT2260060405>3.0.CO;2-O
https://doi.org/10.1002/1098-108X(198707)6:4<485::AID-EAT2260060405>3.0.CO;2-O
https://www.psyctc.org/psyctc/root/tools/bsq/
https://doi.org/10.1002/(SICI)1098-108X(199611)20:3%3c315::AID-EAT11%3e3.0.CO;2-Z
https://doi.org/10.1002/(SICI)1098-108X(199611)20:3%3c315::AID-EAT11%3e3.0.CO;2-Z
https://doi.org/10.1007/s40519-022-01503-6
https://doi.org/10.1007/s40519-022-01503-6
https://doi.org/10.1381/096089206778663788
https://doi.org/10.1381/096089206778663788
https://doi.org/10.1371/journal.pone.0276167
https://doi.org/10.1381/096089202321144612
https://doi.org/10.1381/096089202321144612

	Pre-operative body shape concerns moderate excess weight loss trajectory in bariatric surgery patients: a 2-year longitudinal study
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Study 1
	Data
	Materials and procedure
	Analysis

	Study 2
	Data
	Measures
	Analysis


	Results
	Study 1
	Study 2

	Discussion
	Strengths and limits
	What is already known on this subject?
	What this study adds?

	References


