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Abstract
Purpose Bariatric surgery (BS) is considered the most effective treatment for severe obesity. Nevertheless, long-term studies 
have identified some concerning issues, such as increased postoperative rates of suicide and substance use disorders. Some 
investigators have postulated that these postoperative issues might result from differences in psychological characteristics 
between patients with obesity seeking BS and those seeking non-surgical (medical) care. The aim of this study was to explore 
the psychological differences between patients seeking BS and those seeking non-surgical care.
Methods 151 patients seeking BS (BS group) and 95 patients seeking medical care (non-surgery group) completed question-
naires measuring depression, anxiety, self-esteem, body dissatisfaction, hopelessness and weight-loss expectations (WLE).
Results There were no differences between the BS and non-surgery groups in depression, anxiety or self-esteem. Body 
dissatisfaction and WLE were greater in the BS group than in the non-surgery group. Contrary to our hypothesis, the non-
surgery group showed higher levels of hopelessness than the BS group. Correlation analyses revealed very similar associa-
tions between psychological characteristics for both groups. Hierarchical regression and moderation analyses identified 
self-esteem as the factor most predictive of hopelessness in both groups.
Conclusions We found few differences in psychological characteristics between groups. The lower level of hopelessness 
in the BS group might be seen as a form of protection leading up to surgery but may result from the patient’s view of BS 
as their “last best hope”. Further studies are needed to understand the evolution of these psychological characteristics after 
surgery and their possible effects on postoperative outcomes.
Level of evidence Level III, case-control analytic studies.
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Introduction

Bariatric surgery is recognized as the most effective treat-
ment for severe obesity [1–3]. Although the benefits of bari-
atric surgery are well documented, patients who undergo 
this procedure can also present with postoperative issues 
that need to be taken into account [4]. In fact, numerous 
studies have demonstrated a rise in substance use disorders 
[5, 6], the persistence or emergence of eating disorders [7, 
8] and frequent body image concerns [9] after bariatric sur-
gery. Moreover, long-term research has indicated that the 
psychological improvement after bariatric surgery is only 
temporary and not maintained in the long-term [10, 11]. For 
example, Herpetz et al. [10] found that depression, quality 
of life and self-esteem levels improved initially after bariat-
ric surgery but returned to presurgical levels or below after 
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9 years. Another concerning issue reported by long-term 
follow-up studies has been a post-surgical rise in suicide 
rate. Research conducted in Pennsylvania (USA) by Tindle 
et al. [12] found that the suicide rate after bariatric surgery 
(6.6/10,000 persons) was much higher than that in the local 
general population (2.5/10,000 persons). More recently, a 
population-based cohort study of more than 8000 patients 
found that self-harm emergencies occurred 1.54-times more 
frequently after bariatric surgery than before surgery [13]. 
A literature review by Peterhänsel et al. [14] confirmed this 
post-surgical increase in suicide rate and called for urgent 
research to improve our understanding of possible predic-
tive factors.

It is now clear that people with obesity more commonly 
report impairments in numerous psychological variables 
than the non-obese population. Indeed, people with obesity 
report high levels of depression and anxiety and a low level 
of self-esteem [15] that might make them psychologically 
more fragile. In addition to this psychological fragility, some 
researchers have suggested that the postoperative increase 
in suicide rate might be explained by certain psychological 
characteristics that are specific to patients seeking bariatric 
surgery [16, 17]. Numerous studies have explored differ-
ences in psychopathology between patients seeking bariatric 
surgery and those seeking non-surgical medical care, but the 
results have been inconsistent. For example, some investiga-
tions found that patients undergoing surgery reported more 
psychological impairments than those seeking non-surgical 
treatment for their obesity [11, 17–20], others identified no 
differences between the two populations [21, 22], and one 
found that patients undergoing bariatric surgery exhibited 
less depression, a better health status and fewer obses-
sive–compulsive disorders [23].

Mitchell et al. [24] proposed that the increase in suicide 
rate after bariatric surgery could be explained by hope-
lessness, which has been theorized to be the mechanism 
that slowly leads people experiencing depression to con-
sider death as the only way to stop their suffering [25]. 
Indeed, hopelessness has been shown to be associated with 
suicidal behavior and death by suicide [26]. Studies of 
patients who have undergone surgical treatment for obe-
sity have revealed that any short-term decrease in depres-
sive symptoms is not well maintained, with depression 
scores tending to return to baseline levels during long-
term postoperative follow-up [10, 11, 18]. Mitchell et al. 
have postulated hopelessness as a central process linking 
depressive symptoms with a postoperative rise in suicide 
rate, arguing that the unrealistic expectations reported by 
patients undergoing bariatric surgery could lead them to 
be disappointed when experiencing the reality of the post-
operative change. They further suggested that the failure 
to maintain early improvements in several psychological 
variables, such as depression, body image concerns and 

self-esteem, is a sign of postoperative disillusionment. The 
association of postoperative disillusionment with depres-
sion and hopelessness may explain the increase in suicide 
rate after bariatric surgery. Adamowicz et al. [27] found 
that hopelessness and depressive symptomatology were 
predictors of suicidality in candidates for bariatric surgery, 
suggesting the presence of psychological weaknesses that 
need to be identified before surgery is undertaken. Some 
authors [7] have postulated that psychological fragility 
related to hopelessness could be present before surgery, 
with many patients considering bariatric surgery to be 
their “last resort”. It was suggested that this “last resort” 
perception might reflect higher levels of hopelessness in 
patients considering bariatric surgery than in patients 
seeking non-surgical treatment [7]. Furthermore, hope-
lessness might be an important factor driving patients to 
seek invasive bariatric surgery rather than participate in 
classic weight-loss management programs.

Despite the link between hopelessness and depression 
in the general population and the rise in suicide rate after 
bariatric surgery, very few studies have explored hopeless-
ness in patients undergoing bariatric surgery. The only 
study evaluating hopelessness in patients seeking bariatric 
surgery as a treatment for obesity found a non-pathological 
mean score on the Beck Hopelessness Scale [28]. As noted 
previously, some studies have demonstrated higher depres-
sion levels in patients seeking bariatric surgery than in 
those seeking non-surgical medical care, and this could 
explain the higher post-surgery suicide rate. However, 
no studies have directly compared hopelessness levels 
between patients with obesity seeking bariatric surgery 
and those seeking non-surgical therapy. In view of the pos-
sibility that hopelessness may influence outcomes after 
bariatric surgery [24], it is important to establish whether 
hopelessness differs between people with obesity who 
request bariatric surgery and those who seek non-surgical 
treatment. Furthermore, identifying factors that predict the 
development of hopelessness in surgical patients might 
help to optimize the care given to this specific population.

The first aim of this study was to compare the psycho-
logical characteristics, including depression, anxiety, body 
dissatisfaction, self-esteem and weight-loss goals, between 
patients seeking bariatric surgery and those seeking non-
surgical care. The second aim was to test the hypothesis 
that patients seeking bariatric surgery will present with 
greater hopelessness than patients seeking non-surgical 
care. The third aim was to use regression analysis to iden-
tify factors that predict hopelessness in the two groups 
of patients. The fourth aim was to clarify whether the 
treatment choice (bariatric surgery versus non-surgical 
therapy) acted as a moderator of the association between 
hopelessness and its predictors.
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Materials and methods

Procedure

The Nutrition Department of our General Hospital in 
France offers two types of obesity care: bariatric surgery 
and non-surgical medical support. At their first telephone 
contact, patients were asked if they intended to undergo 
bariatric surgery or were seeking non-surgical medical 
care. According to their choice, they attended a meeting 
at the Nutrition Department that provided information 
concerning bariatric surgery or the non-surgical program. 
Although the meeting attended by each patient differed 
according to their original choice of treatment (surgical 
vs. non-surgical), all patients were allowed to alter their 
decision at a later stage if they so wished. Thus, patients 
initially seeking surgery were able to forego it and ben-
efit from medical (non-surgical) care from the Nutrition 
Department, while patients initially engaged in medical 
(non-surgical) care were able to undergo bariatric surgery 
later if they requested it.

All patients who selected non-surgical treatment 
attended the non-surgical meeting, and all patients who 
chose bariatric surgery attended the surgical meeting. The 
Nutrition Department is accredited to receive patients with 
obesity who have a body mass index (BMI) greater than or 
equal to 35 kg/m2; patients with a BMI less than 35 kg/m2 
are referred to a local private practice center affiliated to 
the Nutrition Department. All patients who attended their 
first surgical or non-surgical meeting (according to their 
choice of treatment) at the Nutrition Department between 
June 2015 and December 2016 were approached to par-
ticipate in the study.

For both groups, recruitment of the patient occurred 
at the time of their first visit in person to the Nutrition 
Department. The same investigator recruited all the 
patients so as not to influence the patients’ answers to the 
items in the questionnaires.

Bariatric surgery group

At the beginning of their first face-to-face contact with 
the Nutrition Department, all patients were invited to par-
ticipate in this study if they met the following inclusion 
requirements: age > 18 years, BMI > 30 kg/m2, and no 
visual impairment. Although the Nutrition Department is 
accredited to care for patients with a BMI greater than or 
equal to 35 kg/m2, the meeting was open to all patients 
seeking information about the eligibility criteria for bariat-
ric surgery. With regard to the BMI criterion for inclusion 
in the study, a patient was excluded from the analysis after 

completion of the protocol when necessary. The first con-
tact for patients considering bariatric surgery was a group 
meeting that included 6–10 patients. This meeting took 
place in a meeting room with the patients sat at tables and 
with adequate spacing between patients to provide them 
with sufficient privacy to complete the questionnaires. 
The investigator explained that the study was anonymous 
and focused on the patient’s own experience and that the 
answers to the questionnaires would not be shared with the 
nutrition team. Volunteers then completed the study pro-
tocol in its entirety before receiving any information con-
cerning bariatric surgery. In fact, the completed question-
naires were collected before any information was delivered 
at this first meeting to avoid bias due to social desirability.

After the investigator had received the completed ques-
tionnaires, the bariatric surgery meeting was led by a sur-
geon and a nutritionist from the Nutrition team. Information 
was given regarding the expected results, risks, eligibility 
criteria and need for preoperative and postoperative care. 
The Nutrition Department is fully involved in preparing 
patients for bariatric surgery from the first contact to the day 
of surgery. The Nutrition Department also helps to provide 
the patients with postoperative care.

In the bariatric surgery group, 166 patients were invited 
to participate in the study, and all agreed. Eleven patients 
(6.63%) were excluded because they had undergone bariatric 
surgery previously, and four patients (2.41%) were excluded 
because of incomplete questionnaires (defined as completion 
of less than half the questionnaire items). The final bariatric 
surgery group comprised 151 participants.

Non‑surgery group

Patients seeking non-surgical (medical) care attended a 
meeting led by a nutritionist and a nurse from the Nutrition 
team. The nutritionist, who delivered the most important 
part of the information during this meeting, was the same 
person involved in the bariatric surgery meeting described 
above. Information was provided regarding possible reasons 
that might lead people to gain weight, the basis of human 
eating behavior and its possible malfunction, the mecha-
nisms of weight regulation, the role of hunger and satiety, 
the dysregulation of these signals and their consequences in 
terms of weight gain, and the effects of dietary restraint and 
eating disorders. The meeting ended with a presentation of 
the multidisciplinary care provided by the service. All the 
questionnaires were administered and collected before any 
information was disseminated to the participants. The same 
meeting room and enrollment procedure were used for the 
non-surgery group as for the bariatric surgery group. The 
inclusion criteria for the non-surgery group were also the 
same as those for the bariatric surgery group (BMI > 30 kg/
m2, age > 18 years and no visual impairment). However, an 
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additional exclusion criterion applied to the non-surgery 
group was the intention to undergo bariatric surgery in 
the future. This exclusion criterion was evaluated by the 
inclusion of a yes–no item (“I plan to undergo bariatric sur-
gery”) early in the questionnaire; if the patient answered 
“yes” to that item, the protocol ended and the patient was not 
included in the analysis. A total of 22 patients were excluded 
from the non-surgery group based on this additional exclu-
sion criterion.

The Nutrition Department provides non-surgical medi-
cal care to individuals with obesity, including the manage-
ment of eating disorders, nutritional support and an intuitive 
eating approach. The care is patient-specific and multidis-
ciplinary, involving aspects such as nutritional support, 
management of comorbidities, physical rehabilitation and 
psychological care.

Among 152 patients invited to participate in the study 
as the non-surgery group, 104 patients agreed to partici-
pate. Nine of these patients (8.65%) had incomplete ques-
tionnaires, so the final non-surgery group consisted of 95 
participants.

Measures

The participants completed questionnaires containing the 
following sections:

1. Socio-demographic information such as gender, age, 
weight and height; family structure (married, part-
nered, single or widowed); employment status (the 
patient was asked to describe their job, which was then 
given its French socio-professional classification from 
among eight categories); and education level (a 6-point 
scale ranging from “less than high school” to “master’s 
degree”).

2. A question asking how many times the patient had tried 
to lose weight previously (with the help of a medical 
doctor or on their own). The patient answered using 
a four-point scale ranging from 0 (“I’ve never tried to 
lose weight before”) to 3 (“more than 10 weight loss 
attempts”).

3. An item asking patients their desired weight (“You are 
planning to enlist in an obesity care program. What is 
your weight goal?”). The same sentence (not mentioning 
bariatric surgery) was used for both groups to control 
for the influence of treatment choice when defining the 
personal weight expectation.

4. The French version [29] of the Body Shape Question-
naire (BSQ) [30], which includes 34 items measuring 
body dissatisfaction such as preoccupation with one’s 
body shape within the previous four weeks. The BSQ 
gives a score from 34 to 204, with higher scores reflect-
ing greater body dissatisfaction. The BSQ has good reli-

ability and validity [31] and has been widely used to 
assess body dissatisfaction in people with obesity [31, 
32] and particularly patients seeking bariatric surgery 
[32–36]. The Cronbach’s α value of the French version 
of the BSQ has been reported to be as good as that of the 
original version (all > α 0.76). The analyses conducted 
on our sample determined a Cronbach’s α of 0.96.

5. The Body Image Assessment for Obesity (BIA-O) 
[37], which was translated into French for this study. 
Participants were shown 18 body shapes ranging from 
extremely thin to extremely fat and asked to select, first, 
the shape that best depicted their current body size and, 
second, the shape that best depicted their body size goal. 
The score was obtained by subtracting the expected 
shape from the perceived actual shape; the higher the 
score, the greater the body dissatisfaction. This tool was 
developed to be more appropriate for patients with obe-
sity than the original Body Image Assessment, which 
did not contain enough body shapes representing a high 
BMI. In the original version of the BIA-O, each shape 
was depicted on a card with a number on it, the patient 
was asked to select the cards corresponding to his two 
choices (actual and expected shape), and the experi-
menter recorded the corresponding numbers on the 
selected cards. Because this study was self-administered, 
all the body shapes were depicted on one duplicated 
page: the patient was asked to circle the perceived shape 
on the first page and the expected shape on the second 
page. To translate this tool into French, the instructions 
of the original version of the BIA-O were translated by a 
bilingual translator, and this was then back-translated by 
another bilingual translator who was blinded to the orig-
inal version. Before the translation process was started, 
sentences instructing the participant “not to rearrange 
the cards” were removed as they were not relevant. The 
BIA-O has been validated in patients with obesity and 
shown to have good validity and reliability in the assess-
ment of body image impairment in individuals with a 
BMI up to 50 kg/m2 [38]. Using the French version of 
the BIA-O that we developed, the discrepancy between 
the expected shape and perceived shape was positively 
correlated with BSQ score (r = 0.26; p < 0.001) and BMI 
(r = 0.23; p < 0.001). These results support the concur-
rent validity of the discrepancy score of the translated 
BIA-O as a measure of body dissatisfaction.

6. The French version [39] of the Hospital Anxiety and 
Depression Scale (HADS) [40], which contains 14 items 
(7 measuring depression and 7 measuring anxiety). For 
each item, the participant is asked to select an answer 
that best describes their feelings during the last few 
days on a 4-point scale ranging from 0 to 3. The overall 
depression and anxiety scores are obtained by summing 
the scores of their respective 7 items. The minimum and 
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maximum score for each subscale is 0 and 21, respec-
tively, with a higher score representing a greater degree 
of depression or anxiety. The HADS has been judged to 
be well suited for assessing mood variations in patients 
with obesity [41, 42] and used in multiple investigations 
assessing change in mood after bariatric surgery [18, 
43, 44]. A recent French study reported Cronbach’s α 
values of 0.89 overall, 0.82 for the anxiety subscale and 
0.83 for the depression subscale [45]. In our sample, 
the Cronbach’s α values were 0.78 overall, 0.70 for the 
anxiety subscale and 0.71 for the depression subscale.

7. The French version [46] of the Beck Hopelessness Scale 
(BHS) [47]. The BHS is a 20-item true–false self-report 
questionnaire. This tool gives a score between 0 and 
20, with higher scores reflecting greater hopelessness. 
The BHS has been shown to have a satisfactory level of 
stability (r = 0.81) and satisfactory Cronbach’s α val-
ues (α = 0.97 for patients with depression and α = 0.79 
in a control population) [46]. In the present study, the 
Cronbach’s α value was 0.82. This tool has been used to 
evaluate hopelessness preoperatively [48].

8. The French version [49] of the Rosenberg Self-Esteem 
Scale [50], which contains 10 items. The participant 
responds to each item on a four-point scale ranging 
from “strongly agree” to “strongly disagree”, and a 
higher score indicates better self-esteem. The Rosenberg 
Self-Esteem Scale is the most commonly used scale to 
assess self-esteem and has been applied frequently in 
non-surgical studies of people with obesity [51, 52]. The 
Rosenberg Self-Esteem Scale has also been utilized in 
studies of patients with obesity before and after surgery 
[53, 54] because of its good responsiveness to postop-
erative change. Among the four French studies that have 
validated this scale, Cronbach’s α was 0.70 in one study 
and > 0.83 for the other studies [49]. In our sample, the 
Cronbach’s α value was 0.83.

9. The French version [55] of the Three Factor Eating 
Questionnaire-R18 (TFEQ-R18), a shorter version of 
the Three Factor Eating Questionnaire that originally 
contained 51 items [56]. The short version assesses the 
same three eating behavior components as the first ver-
sion: dietary restraint, emotional eating and uncontrolled 
eating. A higher score in each subscale indicates a more 
problematic eating behavior. Previous research found 
that Cronbach’s α for each of the three scales was greater 
than 0.70 [55]. In our sample, Cronbach’s α was 0.69 for 
the dietary restraint scale, 0.88 for the emotional eating 
scale and 0.85 for the uncontrolled eating scale. This 
tool has been frequently used in people with obesity for 
its psychometric qualities [57, 58]

Statistical analysis

G*Power 3.1 software [59] was used to estimate the sample 
size needed to observe an average effect (f = 0.5) with α = 0.05 
and a power of 0.80. For the main analysis comparing means 
between two independent groups, the minimum sample size 
was calculated to be 102 participants, with at least 51 partici-
pants in each group. To exceed the minimum requirements, we 
recruited 246 participants (151 in the bariatric surgery group 
and 95 in the non-surgery group).

Continuous variables (e.g., hopelessness score) are pre-
sented as means and standard deviations (SDs), while cat-
egorical variables (e.g., sex and other demographic charac-
teristics) are presented as frequencies and percentages. Each 
patient stated their weight-loss goal in kilograms, and this was 
converted into a percentage of excess weight (%EW) value, 
where excess weight was defined as the weight above that for 
a BMI of 25 kg/m2. The statistical analyses of weight-loss goal 
were carried out using %EW. Independent t tests were used 
to compare BMI, age, psychological scores and weight-loss 
goals between the bariatric surgery and non-surgery groups. 
The distributions of sex and other demographic characteristics 
were compared between groups using the χ2 test. To examine 
the possible relationships between psychopathological charac-
teristics, numerical variables were subjected to Pearson cor-
relation analysis, and Spearman correlation analysis was used 
to evaluate the associations with prior weight loss attempts 
(ordinal variable). The correlations were compared between 
the two groups using z-difference tests.

To determine the relative contributions of each psychologi-
cal variable on hopelessness, we ran a series of multiple hier-
archical regression analyses for each group. In step 1 of each 
regression analysis, we entered prior weight loss attempts, 
which was identified as differing between the two groups. In 
step 2, all psychological measures shown to have significant 
correlations with hopelessness were entered step-by-step in the 
order of the strength of the simple correlation.

We used the PROCESS macro [60] for moderation analy-
sis. PROCESS utilizes bootstrapping to assess both direct and 
indirect effects of variables while maximizing power and mini-
mizing non-normality issues. 95% confidence intervals (CIs) 
were used to assess the significance of the indirect effect, with 
CIs resampled 5000 times for each analysis.

All analyses were computed using IBM SPSS Statistics 
(version 20). We considered p values < 0.05 as statistically 
significant.
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Results

Patient characteristics

The patients were recruited at their first in-person visit to 
the Nutrition Department of a French General Hospital 
between June 2015 and December 2016. The final sample 
comprised 151 participants in the bariatric surgery group 
and 95 participants in the non-surgery group.

Table 1 shows the patients’ demographic character-
istics. The patients in both groups were predominately 
women: 79.47% in the bariatric surgery group and 78.95% 
in the non-surgery group. For the bariatric surgery group, 
mean age was 43.47 years (SD = 10.56 years) and mean 
BMI was 41.44 kg/m2 (SD = 4.89 kg/m2). For the non-sur-
gery group, mean age was 46.24 years (SD = 14.39 years) 
and mean BMI was 39.92 kg/m2 (SD = 7.36 kg/m2). The 
majority of patients in both groups were either married 
(56.29% in the bariatric surgery group and 55.79% in the 
non-surgery group) or in a committed relationship (19.87% 
in the bariatric surgery group and 14.74% in the non-sur-
gery group). An additional 21.19% of participants in the 
bariatric surgery group and 27.37% of participants in the 
non-surgery group were single. The most common socio-
professional category in both groups was “employee” 
(40.28% in the bariatric surgery group and 37.50% in the 
non-surgery group). The “inactive” category (unemployed, 
retired or student) was also well represented (22.92% in 
the bariatric surgery group and 30.68% in the non-surgery 
group). The highest education level attained was bach-
elor’s degree in 23.14% of the bariatric surgery group and 
25.00% of the non-surgery group, high school in 25.85% of 
the bariatric surgery group and 25.00% of the non-surgery 
group, and below high school in 21.09% of the bariatric 
surgery group and 11.95% of the non-surgery group. There 
were no significant differences between the two groups in 
age, BMI, sex distribution, socio-professional category, 
educational level or family structure (p > 0.05 for each 
variable; Table 1).

Patients in the bariatric surgery group reported signifi-
cantly more prior weight loss attempts than those in the 
non-surgery group (p < 0.001; Table 1). The number of prior 
weight loss attempts was zero in 4.03% of the bariatric sur-
gery group vs. 17.89% of the non-surgery group, 1–5 times 
in 36.91% of the bariatric surgery group vs. 48.42% of the 
non-surgery group, 6–10 times in 30.87% of the bariatric 
surgery group vs. 18.95% of the non-surgery group, and > 10 
times in 28.19% of the bariatric surgery group vs. 14.74% of 
the non-surgery group.

Psychological characteristics

The psychological characteristics of the patients in the two 
groups are shown in Table 2. There were no significant 
differences between groups in depression, anxiety or self-
esteem (p > 0.05 for all comparisons). However, the bariatric 
surgery group showed a higher level of body dissatisfac-
tion than the non-surgery group: the bariatric surgery group 
reported higher scores than the non-surgery group for the 
BSQ (95% CI 4.72–23.74, p = 0.004, effect size = 0.04) and 
BIA-O (95% CI 1.18 to 2.21, p < 0.001, Cohen’s d = 0.15). 
Patients in the bariatric surgery group also expressed higher 
weight-loss goals than those in the non-surgery group (95% 
CI 14.38–28.08, p < 0.001, Cohen’s d = 0.14). In addition, 
patients in the bariatric surgery group showed less hopeless-
ness than those in the non-surgery group (95% CI − 2.81 to 
− 0.74, p = 0.002, Cohen’s d = 0.05).

Correlation analyses

Table 3 shows the correlations between the psychological 
continuous variables for the two groups separately.

Bariatric surgery group

Depression was significantly positively correlated with anxi-
ety (r = 0.39, p < 0.001), hopelessness (r = 0.30, p < 0.001), 
emotional eating (r = 0.29, p < 0.001), uncontrolled eating 
(r = 0.21, p < 0.05) and body dissatisfaction measured by the 
BSQ (r = 0.29, p < 0.01) and significantly negatively corre-
lated with self-esteem (r = − 0.52, p < 0.001), i.e., a higher 
level of depression was associated with a lower level of self-
esteem. Anxiety level was significantly negatively correlated 
with self-esteem (r = − 0.45, p < 0.001) and significantly 
positively correlated with weight-loss expectation (r = 0.18, 
p < 0.05), hopelessness (r = 0.23, p < 0.01), emotional eating 
(r = 0.34, p < 0.001) and body dissatisfaction measured by 
the BSQ (r = 0.44, p < 0.001). Self-esteem showed signifi-
cant negative correlations with all the psychological vari-
ables (p < 0.05 for all) except dietary restraint (r = − 0.08, 
p > 0.05), indicating that lower levels of self-esteem were 
associated with higher levels of depression, anxiety, weight-
loss expectation, body dissatisfaction, emotional eating and 
uncontrolled eating. The BSQ measure of body dissatisfac-
tion was significantly positively correlated with weight-
loss expectation (r = 0.32, p < 0.001), i.e., the greater the 
patient’s dissatisfaction with their body image, the higher 
their weight-loss expectation. The two measures of body 
dissatisfaction were inter-correlated (r = 0.20, p < 0.05): the 
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Table 1  Comparison of demographic characteristics between the bariatric surgery group and non-surgery group

LL lower limit, ns not significant, SD standard deviation, UL upper limit, 95% CIdiff 95% confidence interval of the difference

Bariatric surgery 
group

Non-surgery group 95%  CIdiff t test/χ2 p value Cohen’s d

n Mean (SD)/% n Mean (SD)/% LL UL

Age (years) 151 43.47 (10.56) 95 46.24 (14.39) − 6.15 0.60 − 1.62 0.11 ns
Body mass index (kg/m2) 151 41.44 (4.89) 95 39.92 (7.36) − 0.16 3.21 1.78 0.08 ns
Sex 151 95 0.10 0.92 ns

   Male 31 20.53 20 21.05
   Female 120 79.47 75 78.95

Employment 144 88 7.84 0.35 ns
   Farmer 4 2.77 0 –
   Craftsperson, storekeeper, company head 7 4.86 1 1.14
   Executive or intellectual profession 8 5.56 7 7.95
   Intermediate profession 27 18.75 16 18.18
   Employee 58 40.28 33 37.50
   Worker 7 4.86 4 4.54
   Inactive (unemployed, student or retired) 33 22.92 27 30.68

Family structure 151 95 1.87 0.60 ns
   Married 85 56.29 53 55.79
   In committed relationship 30 19.87 14 14.74
   Single 32 21.19 26 27.37
   Widowed 4 2.65 2 2.10

Education 147 92 4.71 0.45 ns
   No high school education 31 21.09 11 11.95
   Some high school education 38 25.85 23 25.00
   Graduated from high school 34 23.14 23 25.00
   At least some college education 42 29.92 35 38.05

Prior weight loss attempts 149 95 21.61 0.0001
   None 6 4.03 17 17.89
   Between 1 and 5 55 36.91 46 48.42
   Between 6 and 10 46 30.87 18 18.95
   More than 10 42 28.19 14 14.74

Table 2  Comparison of psychological measures between the bariatric surgery group and non-surgery group

Results are in bold when significant (p < 0.05)
BHS Beck Hopelessness Scale, BIA-O Body Image Assessment for Obesity, BSQ Body Shape Questionnaire, %EW percentage excess weight, 
HADS Hospital Anxiety and Depression Scale, LL lower limit, ns not significant, TFEQ-R18 Three Factor Eating Questionnaire-Revised 18, UL 
upper limit, 95% CIdiff 95% confidence interval of the difference

Bariatric surgery group Non-surgery group 95%  CIdiff t test p value Cohen’s d

n Mean (SD) n Mean (SD) LL UL

Depression (HADS) 148 7.11 (3.52) 94 6.64 (3.61) − 0.45 1.40 1.02 0.31 ns
Anxiety (HADS) 148 10.33 (3.53) 94 9.96 (3.93) − 0.58 1.33 0.77 0.44 ns
Dietary restraint (TFEQ-R18) 150 12.61 (3.19) 95 12.58 (3.54) − 0.83 0.89 0.08 0.94 ns
Emotional eating (TFEQ-R18) 151 14.91 (4.96) 95 14.83 (5.90) − 1.35 1.52 0.11 0.91 ns
Uncontrolled eating (TFEQ-R18) 151 20.66 (6.22) 95 19.94 (6.62) − 0.93 2.36 0.86 0.39 ns
Self-esteem (Rosenberg Scale) 147 28.24 (5.09) 94 28.13 (6.12) − 1.32 1.54 0.15 0.88 ns
Weight loss expectation (%EW) 144 98.06 (27.82) 94 76.83 (23.60) 14.38 28.08 6.10 0.0001 0.14
Body dissatisfaction (BIA-O) 148 6.41 (2.09) 92 4.71 (1.73) 1.18 2.21 6.53 0.0001 0.15
Body dissatisfaction (BSQ) 147 131.56 (34.49) 92 117.33 (39.03) 4.72 23.74 2.95 0.004 0.04
Hopelessness (BHS) 148 5.68 (3.60) 91 7.45 (4.44) − 2.81 − 0.74 − 3.22 0.002 0.05
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more a patient reported being dissatisfied with their body 
shape on the BSQ, the higher the gap between the perceived 
actual body shape and goal body shape. The only other 
psychological variable significantly correlated with body 
dissatisfaction measured by the BIA-O was uncontrolled 
eating (r = 0.17, p < 0.05). Hopelessness was significantly 
positively correlated with depression (r = 0.30; p < 0.001) 
and anxiety level (r = 0.23; p < 0.01) and significantly nega-
tively correlated with self-esteem (r = − 0.41, p < 0.001). 
Among the eating behavior variables, we found a signifi-
cant correlation between dietary restraint and emotional 
eating (r = 0.17, p < 0.05). The number of prior weight loss 
attempts was significantly correlated with emotional eat-
ing (r = 0.17, p < 0.01), body dissatisfaction measured by 
the BSQ (r = 0.26, p < 0.01) and anxiety level (r = 0.20, 
p < 0.05).

Non‑surgery group

As was the case for the bariatric surgery group, depres-
sion was significantly positively correlated with anxiety 
(r = 0.51, p < 0.001), body dissatisfaction measured by the 
BSQ (r = 0.28; p < 0.01), hopelessness (r = 0.47, p < 0.001), 
emotional eating (r = 0.35, p < 0.01) and uncontrolled eating 
(r = 0.41, p < 0.001) and significantly negatively correlated 
with self-esteem (r = − 0.59, p < 0.001). Anxiety was related 
to lower self-esteem (r = − 0.53, p < 0.001) and higher lev-
els of hopelessness (r = 0.44, p < 0.001), emotional eating 
(r = 0.49, p < 0.001), uncontrolled eating (r = 0.34, p < 0.01) 
and body dissatisfaction measured by the BSQ (r = 0.48, 
p < 0.001). Self-esteem showed significant negative cor-
relations with all the psychological variables (r < − 0.24, 
p < 0.05 for all) except for dietary restraint (r = − 0.17, 
p < 0.05), and these associations of lower self-esteem with 
higher levels of depression, anxiety, weight-loss expectation, 
body dissatisfaction, emotional eating and uncontrolled eat-
ing were comparable to those for the bariatric surgery group. 
The BSQ measure of body dissatisfaction was positively 
correlated with weight-loss expectation (r = 0.28, p < 0.01), 
indicating that the greater the patient’s dissatisfaction with 
their body image, the higher their weight-loss expectation. 
We found significant positive correlations between body 
dissatisfaction measured by the BSQ and all the subscales 
of the TFEQ-R18 (p < 0.001 for all). As was the case for 
the bariatric surgery group, the two measures of body dis-
satisfaction were positively correlated (r = 0.23, p < 0.05). 
Body dissatisfaction measured by the BIA-O was signifi-
cantly correlated with emotional eating (r = 0.31, p < 0.01) 
and uncontrolled eating (r = 0.22, p < 0.05). We also found 
that hopelessness was positively correlated with depres-
sion, anxiety and emotional eating (r > 0.27, p < 0.01 for 
all) and negatively correlated with self-esteem (r = − 0.56, 
p < 0.001). In contrast to the bariatric surgery group, body 

dissatisfaction measured by the BSQ was significantly cor-
related with hopelessness (r = 0.24, p < 0.05). There was a 
significant correlation between dietary restraint and uncon-
trolled eating (r = 0.27, p < 0.01) but not dietary restraint and 
emotional eating (r = 0.18, p > 0.05). We also found a posi-
tive correlation between emotional eating and uncontrolled 
eating (r = 0.72, p < 0.001). The number of prior weight loss 
attempts was significantly positively correlated with the 
three subscales of the TFEQ (emotional eating, r = 0.41; die-
tary restraint, r = 0.31; uncontrolled eating, r = 0.36; p < 0.01 
for all), body dissatisfaction measured by the BSQ (r = 0.44, 
p < 0.001) and anxiety level (r = 0.26, p < 0.05). Addition-
ally, the number of prior weight loss attempts was signifi-
cantly negatively correlated with self-esteem (r = − 0.24, 
p < 0.05), indicating that the lower the patient’s self-esteem, 
the higher the number of prior weight loss attempts.

Comparisons of the psychological variable 
correlations between the bariatric surgery 
and non‑surgery groups

We conducted z-difference tests to compare the results of the 
psychological variable correlations between the two groups. 
The majority of correlations between pairs of psychological 
variables did not differ significantly between the two groups. 
However, when compared with the bariatric surgery group, 
the non-surgery group exhibited significantly stronger correla-
tions between depression and uncontrolled eating (z = − 1.663, 
p < 0.05), anxiety level and hopelessness (z = −  1.762, 
p < 0.05), anxiety level and uncontrolled eating (z = − 1.897, 
p < 0.05), body dissatisfaction measured by the BSQ and 
uncontrolled eating (z = − 2.172, p < 0.05), dietary restraint 
and uncontrolled eating (z = 1.857, p < 0.05) and uncontrolled 
eating and emotional eating (z = − 2.176, p < 0.05).

Regression analysis

We computed hierarchical multiple regressions to examine 
whether the variables identified in the correlation analyses 
explained the variance in hopelessness in our two groups. 
We entered prior weight loss attempts score as a covariate 
in step 1 because the two groups reported differences in this 
variable that needed to be controlled. In step 2, we entered 
the variables identified in the correlation analyses as having 
associations with hopelessness. In both groups, prior weight 
loss attempts score was not a significant predictor of hope-
lessness. After controlling for prior weight loss attempts 
score, self-esteem score was the only significant predictor 
of hopelessness in both groups, accounting for 17% of the 
variance in the bariatric surgery group and 32% of the vari-
ance in the non-surgery group. The data are summarized in 
Table 4.
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Moderation analysis

In order to confirm the results of the regression analysis 
and evaluate a model of hopelessness development in the 
two groups, we performed a moderation model test with 
self-esteem as the independent variable, hopelessness as 
the outcome variable and treatment choice (bariatric sur-
gery vs. non-surgery) as a moderator. We observed an effect 
of self-esteem on hopelessness [t(237) = − 6.87, p < 0.001, 
B = − 0.41, SE = 0.06, 95% CI − 0.53 to 0.29] and of treat-
ment choice on hopelessness [t(237) = − 5.07, p < 0.05, 
B = − 5.07, SE = 0.08, 95% CI − 9.71 to 0.44)]. The inter-
action between self-esteem and treatment choice was not 
significant [t(237) = 1.47, n.s., B = 0.12, SE = 0.08, 95% CI 
− 0.04 to 0.28)].

Discussion

This study compared patients with obesity seeking bariatric 
surgery and patients with obesity seeking non-surgical medi-
cal treatment. Our results showed no differences between 
these two populations in depression, anxiety or self-esteem, 
thus confirming previous reports [21, 22]. Furthermore, we 
found that patients considering bariatric surgery reported 
more previous weight loss attempts than patients opting for 
non-surgical therapy, which is consistent with the literature 
[16].

Patients considering bariatric surgery had a higher level 
of body dissatisfaction than those seeking non-surgical treat-
ment, and this agrees with studies reporting that an issue 
with body image is a common motivation for bariatric sur-
gery [61, 62]. In both groups, a greater degree of body dis-
satisfaction was associated with higher levels of depression 
and anxiety and poorer self-esteem. Furthermore, patients 
considering bariatric surgery presented with more ambi-
tious weight-loss goals than patients selecting non-surgical 
treatment.

Although we observed a difference between the two 
groups in hopelessness, contrary to our hypothesis the non-
surgery group exhibited significantly greater hopelessness 
than the bariatric surgery group. A possible explanation for 
this result, which refutes our original hypothesis, may be 
the “last resort” perspective mentioned by Fischer and col-
leagues [7]. Patients who sought bariatric surgery reported 
more hope than those who chose medical care as the weight-
loss option for their obesity. Although the perspective of 
bariatric surgery as a “last best hope” might be protective 
before surgery, it could also be damaging in the long term 
after surgery. In fact, patients in the bariatric surgery group 
reported unrealistic expectations compared to the expected 
results after bariatric surgery, as has been reported in pre-
vious studies [62, 63], as well as a higher body dissatis-
faction level than the non-surgery group. The higher levels 
of expectation and body dissatisfaction could combine to 
explain why “bariatric patients have […] a huge propensity 
for idealizing surgery, i.e., the miracle that will solve all 
life’s problems” [64], which may be damaging when the 
patients discover the reality of the postoperative experience. 
In fact, studies of hopelessness have clearly shown what can 
happen when a “last resort” solution fails [26].

The psychological variables were strongly inter-corre-
lated within both groups, supporting the hypothesis of very 
close psychological characteristics in our two populations. 
However, multiple hierarchical regression and moderation 
analyses reported self-esteem as the only predictor of hope-
lessness in both groups. Moreover, self-esteem level and 
treatment choice predicted the hopelessness level indepen-
dently, and treatment choice was not a moderator of the asso-
ciation between low self-esteem and hopelessness. These 
results seem to indicate that the psychological characteristics 
are similar between patients seeking bariatric surgery and 
those seeking a non-surgical treatment. It will be important 
to study the evolution of hopelessness during the postopera-
tive period and identify the factors underlying the develop-
ment of hopelessness [24]. Although self-esteem was found 
to be the only predictor of hopelessness in the two groups 
in our study, this psychological variable seemed to predict 
hopelessness more strongly in the non-surgery group than 
in the bariatric surgery group (32% of the variance vs. 17%).

Our findings seem to support the hypothesis of Mitchell 
et al. [24] concerning the role of hopelessness as a process 
linking depressive symptoms and suicide. In fact, this over-
investment in a bariatric surgery project could be psycho-
logically damaging in the long term. Testing this hypothesis 
will require postoperative examinations.

In summary, contrary to much of the published literature 
we found no differences between the bariatric surgery group 
and non-surgery group in psychological variables such as 
depression, anxiety and self-esteem. Nevertheless, patients 

Table 4  Multiple regression analysis of factors associated with hope-
lessness in the non-surgery and bariatric surgery groups

BHS Beck Hopelessness Scale
***p < 0.001

B Std error R2

Hopelessness (BHS) in non-surgery group (n = 88)
 Model 1 (Constant)

Self-esteem
18.98***
− 0.41***

1.82
0.06

0.32

Hopelessness (BHS) in bariatric surgery group (n = 142)
 Model 1 (Constant)

Self-esteem
13.95***
− 0.29***

1.55
0.05

0.17
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seeking bariatric surgery reported greater body dissatisfac-
tion and higher weight-loss expectations. Moreover, we 
found a difference between the two groups in hopelessness, 
suggesting more hopelessness in the non-surgery group than 
in the bariatric surgery group. Overall, our study findings 
revealed similar associations between psychological fac-
tors in both groups and, notably, a major influence of the 
self-esteem level. These results highlight the importance of 
focusing on these psychological variables in clinical research 
and during the follow-up of patients after surgery.

This study has some limitations. First, our bariatric sur-
gery group comprised patients who were seeking bariat-
ric surgery, whereas the literature has tended to focus on 
patients immediately before bariatric surgery. We studied 
patients before their eligibility for surgery had been deter-
mined so that we could include the full range of patients 
seeking bariatric surgery, even those who might be excluded 
from other studies because of demographic or psychiatric 
considerations [23].

Another limitation concerns the fact that this study was 
conducted in a French population, and this selection bias 
could make our conclusions specific only to France because 
the country has one of the highest rates of bariatric surgery 
in the world [65] and a very generous health insurance pro-
gram. Moreover, the participants in this study were recruited 
from a single health-care center, which could restrict the 
scope of our conclusions to the geographic recruitment area 
(especially in terms of demographic characteristics). Our 
two groups showed no differences in sex, age, BMI or socio-
demographic characteristics, but these characteristics could 
be geographically specific because the region contains sub-
stantial numbers of undergraduate students and unemployed, 
inactive people.

With regard to the assessment tools used, one limitation 
concerns the BIA-O, which has not yet been validated in 
French and was translated specifically for this study. We 
chose to use the BIA-O despite the absence of a validated 
translation because it constitutes a shape-specific tool, which 
differs from the questionnaires frequently used when study-
ing body image.

Finally, we considered only the pre-treatment data, so we 
cannot comment on the long-term trajectory of hopelessness 
following bariatric surgery. Our central hypothesis clearly 
needs testing relative to the patients’ psychological features 
after surgery [24].

To conclude, this study has highlighted notable differ-
ences between patients seeking bariatric surgery and those 
seeking non-surgical treatment. Although there were psy-
chological similarities between the two groups, such as 
comparable levels of depression, anxiety and self-esteem, 
the patients seeking bariatric surgery reported more hope, 
a greater level of body dissatisfaction and higher expecta-
tions than patients seeking non-surgical treatment. These 

preoperative psychological features of patients seeking 
bariatric surgery could set the scene for postoperative dif-
ficulties. In light of the specific features of each population, 
our results underline the necessity to offer tailored care to 
patients seeking bariatric surgery and those opting for non-
surgical treatment. In addition, these findings support the 
need for specific psychological care for surgical patients 
before and after surgery. Further research is required to 
explore the postoperative evolution of hopelessness to con-
firm its key role in the appearance of postoperative psycho-
logical difficulties.

What is already known on this subject?

Some studies have postulated that the difficulties experi-
enced by patients after bariatric surgery, notably an increase 
in postoperative suicide rate, could be due to a psychological 
profile that differs from that of patients with obesity seeking 
medical (non-surgical) care. However, the results of pub-
lished studies are equivocal, and few factors predicting post-
operative psychological difficulties have been clearly identi-
fied. Moreover, the difference in hopelessness between these 
two populations has not been evaluated previously, despite 
this factor being identified as a predictor of suicide risk.

What does this study add?

This study is the first to identify a difference in hopelessness 
between patients seeking bariatric surgery and those seeking 
non-surgical treatment. Self-esteem was the only predictor 
of hopelessness in our two populations and may be impor-
tant to target when caring for patients with obesity. The asso-
ciation between low self-esteem and hopelessness combined 
with the higher levels of body dissatisfaction and weight-loss 
expectation in patients seeking bariatric surgery may under-
lie the postoperative development of psychological issues. 
Our results highlight the need to follow-up patients carefully 
after bariatric surgery to prevent the possible development of 
hopelessness when faced with the reality of the postopera-
tive outcome, which may be substantially different from the 
preoperative expectation.
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