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Abstract
Introduction: The association between obesity and depression has been repeatedly estab-
lished. However, little is known about the impact that the diagnosis of depression before bar-
iatric surgery (DDBS) may have on weight loss. Objective: To evaluate the impact of DDBS on 
weight outcomes. Methods: Retrospective study of patients submitted to BS. Patients with no 
weight, no current medication data, or those submitted to revision surgery were excluded. 
Patients were considered to have DDBS based on taking antidepressants prior to BS or if there 
was a medical history of past or current depression. Patients with and without a depression 
history were compared using independent t test. A multivariate logistic regression model was 
created to evaluate predictors of weight variation (variables included: age, sex, and type of 
surgery). Results: A total of 616 patients did not have a history of depression and 230 had 
DDBS. There was a statistically significant difference in the BMI variation between groups. On 
average, individuals with DDBS lost 1.4 kg/m2 less than those without DDBS. In the multivari-
ate analysis, the group with DDBS, compared with the group without DDBS, presented on 
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average less –0.9 kg/m2 (95% CI –1.7 to –0.2, p = 0.018) BMI variation. Conclusion: DDBS is a 
predictor of lower weight loss after the surgical procedure. Even after adjusting for confound-
ing variables such as age, sex, and BS type, this effect remains. © 2020 The Author(s)

Published by S. Karger AG, Basel

Introduction

Obesity is a complex and very prevalent chronic disease that represents a major public 
health problem [1]. There are several modalities for the treatment of obesity and its comor-
bidities: lifestyle modification (i.e., increased physical activity or nutritional program with 
caloric restriction), psychosocial intervention, drugs, and bariatric surgery (BS). Conser-
vative therapies are frequently unsuccessful in achieving long-term weight reduction in 
morbid obesity. Contrariwise, there is robust evidence that BS is a safe procedure, with 
excellent results in the reduction of weight, obesity-related comorbidities, and even mortality 
[2, 3].

Like obesity, depression is a common public health problem. Both diseases are associated 
with high morbidity and mortality and represent a major source of expenditure for the health 
system and families affected by these conditions. Several epidemiological studies and meta-
analyses have shown the coexistence between obesity and depression, thus showing that it is 
imperative to approach these entities holistically [4, 5]. 

Unlike nonsurgical treatments of obesity, whose risks are low and whose process can be 
stopped at any time, bariatric surgery has inherent risks and implies that the patient adopts 
highly restrictive and long-term behavioral changes afterwards. Therefore, these patients are 
normally requested to complete an exhaustive evaluation, including psychological assessment, 
to determine their appropriateness for surgery. Although psychological evaluation is 
mandatory for most surgery programs, there are no clear guidelines about what that 
assessment must involve [6]. In addition, after the procedure, psychological counseling is 
often neglected, which may have an impact on weight variation and in the achievement of 
long-term goals in this group of patients [7].

As is well known, weight regain after BS can occur and therefore all efforts must be made 
in order to prevent such occurrence. Several factors can explain this, each of which has high 
interindividual variability [7, 8].

In most current literature, improved long-term depression outcomes among BS patients 
have been shown, although some studies have not demonstrated improvement and others 
have revealed worsening [9–11]. However, little is known about the impact that the diagnosis 
of depression before bariatric surgery (DDBS) may have on weight loss.

With this work, we aimed to evaluate the impact of DDBS on weight loss 3 years after BS. 

Material and Methods

We retrospectively analyzed all patients submitted to BS – Roux-en-Y gastric bypass 
(RYGB), adjustable gastric banding (AGB), or sleeve gastrectomy (SG) – between January 
2009 and June 2017 in our center, a tertiary care academic hospital.

In our institution, a multidisciplinary team that includes endocrinologists, bariatric 
surgeons, nutritionists, psychiatrists, and psychologists evaluate all patients considered for 
BS. To be a suitable candidate, patients must be between 18 and 65 years old, have a BMI 
≥40 kg/m2 (or ≥35 kg/m2 and at least one obesity-related comorbidity) and be compliant 
with a dietary plan for at least 12 months. After surgery, all patients have scheduled medical  
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visits at 1, 3, and 6 months, and then every 6 months up to 3 years and yearly thereafter up 
to 6 years. Before each appointment, a fasting venous blood sample was collected to all 
patients. 

All procedures were performed according to standard techniques. Band calibrations 
were performed at discretion of the attending surgeon. Patients with no weight or no current 
medication data or those submitted to revision surgery were excluded. Patients were 
considered to have DDBS based on taking antidepressants prior to BS or if there was a 
medical history of past or current history of depression. That information was obtained by 
consulting the patient’s clinical records. Diabetes was defined as a fasting blood glucose 
≥126 mg/dL and glycosylated hemoglobin ≥6.5% or the use of drugs to treat the disease. 
Hypertension was defined as a systolic blood pressure ≥140 mm Hg or a diastolic blood 
pressure ≥90 mm Hg or the use of drugs to treat the disease. Dyslipidemia was defined as 
LDL cholesterol ≥130 mg/dL or triglycerides ≥150 mg/dL or the use of drugs to treat the 
condition. Weight variation (kg) was defined as “weight 3 years after BS – initial weight.” BMI 
was defined as weight (kg)/height2 (m2). BMI variation was calculated as “initial BMI – BMI 
3 years after BS.”

In the statistical analysis, categorical variables are presented as counts and proportions. 
Continuous variables are presented as mean (standard deviation) if normally distributed or 
median (interquartile range) if nonnormally distributed. Baseline characteristics, 3 years 
post-BS, and its variation, were compared between patients with DDBS and those without 
DDBS. For comparison, χ2 and Fisher’s exact tests were used for categorical variables, a 
Student t test for normally distributed continuous variables, and a Mann-Whitney U test for 
skewed continuous variables. We used unadjusted and adjusted logistic regression models to 

Table 1. Comparison of clinical characteristics between patients with and without DDBS

Baseline features All patients
(n = 846)

DDBS
(n = 230)

Without DDBS
(n = 616)

p

Age, years 43.1±10.5 45.6±9.5 42.2±10.7 <0.001
Female sex 740 (87.5) 209 (90.9) 531 (86.2) 0.068
AGB 160 (18.9) 50 (21.7) 110 (17.9)

0.406
SG 194 (22.9) 53 (23.0) 141 (22.9)
RYBG 492 (58.2) 127 (55.2) 365 (59.3)
Diabetes

Yes
No

120 (15.0)
679 (85.0)

34 (16.0)
179 (84.0)

86 (14.7)
500 (85.3)

0.653

Hypertension
Yes
No

179 (24.3)
557 (75.7)

41 (20.6)
158 (79.4)

138 (25.7)
399 (74.3)

0.152

Dyslipidemia
Yes
No 

316 (42.8)
423 (57.2) 

89 (45.2)
108 (54.8)

227 (41.9)
315 (58.1)

0.423

Initial weight 114.9±17.4 111.3±17.1 116.2±17.4 <0.001
Weight 3 years after BS 81.9±16.0 81.4±15.9 82.1±16.0 0.576
Weight variation –32.9±15.5 –29.9±15.3 –34.1±15.4 <0.001
Initial BMI 44.0±5.4 43.2±5.1 44.3±5.4 0.008
BMI 3 years after BS 31.4±5.6 31.7±5.7 31.3±5.5 0.469
BMI variation 12.6±5.8 11.6±5.8 13.0±5.7 0.001

Values are means ± SD or n (%). DDBS, diagnosis of depression before bariatric surgery; AGB, adjustable 
gastric banding; SG, sleeve gastrectomy; RYBG, Roux-en-Y gastric bypass; BMI, body mass index.
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study if DDBS was a predictor of weight loss variation. The adjusted model included age, sex, 
and BS type. The p value considered for statistical significance was 0.05. Data was stored and 
analyzed using SPSS software (IBM Corp., Armonk, NY, USA, version 23.0).

Results

In the study period, 1,481 patients were submitted to BS in our institution. From these, 
635 were excluded due to the presence of exclusion criteria.

We studied 846 patients (Table 1) of which 230 (27.2%) had DDBS. Most of the patients 
were women (n = 740, 87.5%), and the mean age was 43 years. The group of patients with 
DDBS (mean age 45.6 years) was statistically older (p < 0.001) than those without DDBS (mean 
age 42.2 years). Regarding the type of BS and the presence of comorbidities (diabetes, hyper-
tension, or dyslipidemia), there was no statistically significant difference between the groups.

Adjusted β 95% CI p

DDBS
Yes
No

2.3
–

0.3 to 4.3
–

0.026
–

Sex
Female
Male

4.3 1.7 to 7 0.001

Age, years 0.3 0.2 to 0.4 <0.001
BS type

GB
SG
RYBG

19.6
5.1

–

17.2 to 21.9
2 to 7.3

–

<0.001
<0.001
–

DDBS, diagnosis of depression before bariatric surgery; BS, bariatric 
surgery; AGB, adjustable gastric banding; SG, sleeve gastrectomy; RYBG, 
Roux-en-Y gastric bypass.

Table 2. Multivariate analysis of 
weight variation according to 
sex, age, and BS type

Adjusted β 95% CI p

DDBS
Yes
No

–0.9
–

–1.7 to –0.2
–

0.018
–

Sex
Female
Male

0.6 –0.5 to 1.6 0.273

Age, years –0.1 –0.1 to –0.04 <0.001
BS type

GB
SG
RYBG

–7.4
–2.1
–

–8.3 to –6.5
–2.9 to –1.3
–

<0.001
<0.001
–

DDBS, diagnosis of depression before bariatric surgery; BS, bariatric 
surgery; AGB, adjustable gastric banding; SG, sleeve gastrectomy; 
RYBG, Roux-en-Y gastric bypass.

Table 3. Multivariate analysis of 
BMI variation according to sex, 
age, and BS type
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The mean initial weight was 114.9 kg, and there were statistically significant (p < 0.001) 
differences between the two groups: patients with DDBS had a mean weight of 111.3 kg and 
those without DDBS had a mean weight of 116.2 kg. Taking into account the weight variation, 
patients with DDBS lost on average 4.1 kg less than individuals without DDBS and that 
difference was statistically significant. 

In the multivariate analysis (Table 2), there was statistically significant difference 
between the two groups in the weight variation after adjusting for age, sex, and BS type. The 
group with DDBS, compared with the group without DDBS, presented on average less 2.3 kg 
(95% CI 0.3–4.3, p = 0.026) of weight variation, after accounting for the confounding vari-
ables.

Taking into account the BMI variation, there was also a statistically significant difference 
between the two groups. The BMI variation of the group with DDBS was lower than the group 
without DDBS. On average, individuals with DDBS lost 1.4 kg/m2 less than those without 
DDBS.

In the multivariate analysis (Table 3), there was a statistically significant difference 
between the two groups in the BMI variation after adjusting for age, sex, and BS type. The 
group with DDBS, compared with the group without DDBS, presented on average –0.9 kg/m2 
(95% CI –1.7 to –0.2, p = 0.018) less BMI variation, after accounting for the confounding vari-
ables.

Discussion

This study aimed to evaluate the impact of DDBS on weight loss 3 years after BS. We 
found that patients with DDBS lost on average 4.1 kg less of absolute weight than those 
without DDBS and the BMI variation was also 1.4 kg/m2 less than those without DDBS. It is 
known, however, that there are some variables that may interfere with the outcomes of 
weight variation after BS [12–14]. After adjustment for sex, age, and BS type, this effect was 
maintained. To the best of our knowledge, this is the first study to address the effect of DDBS 
on weight-related outcomes of BS. 

BS is just the beginning of a process that will accompany the patient for the rest of his or 
her life [3]. Initially, the vast majority of patients will lose weight but later, usually between 
18 and 24 months, this weight loss quantitatively decreases and patients may even regain it 
[15, 16]. It is therefore crucial that a multidisciplinary team follows the patient for years after 
BS in order to optimize the outcomes of the procedure. There are several factors that could 
explain this: metabolic and endocrine factors, failure of the surgical procedure, failure to 
comply with the food plan, psychiatric problems, or physical inactivity. The preponderance 
of each of these factors for this to occur is still not well defined and it varies for each indi-
vidual [8], thus they should be actively sought by the clinician in order to minimize them. It 
is known that the diagnosis of depression at some point in life puts the patient at risk of 
recurrence of this disease [17]. Therefore, it must be considered whether these patients 
should have more extensive psychological follow-up over the years following BS. 

Our results firstly found that the vast majority of our study population was female. This 
trend was maintained when we studied the sex of patients with DDBS. This information is 
congruent with most studies conducted in populations of patients submitted to BS and in 
those with a history of depression [18, 19]. However, when we compared the prevalence of 
female sex in the population of patients with DDBS with those without this diagnosis, there 
was no statistically significant difference between the two groups. 

Secondly, we found that 27.2% of our study population had DDBS. As far as we know, our 
population sample is one of the largest so far studied in this context. This evidence reinforces 
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the close relationship between obesity and depression and suggests that both pathologies 
may be dependent on each other [20, 21]. Furthermore, this finding is also in line with other 
studies that had already highlighted the high prevalence of psychiatric symptoms in popula-
tions of obese candidates for BS [11, 22, 23].

Regarding the lower weight loss of patients with DDBS, first of all, we have to mention 
the fact that the group with DDBS presented, on average, less initial weight compared to the 
group without DDBS. It is known that patients with lower initial weight usually lose less 
weight than those with higher initial values. Why the group with DDBS of our sample had 
lower initial weight is largely unknown. We postulate that if the number of patients was 
greater, this difference could cease to exist. Another legitimate hypothesis would be that 
some of these patients with DDBS could be taking some antidepressant drugs associated with 
weight loss (e.g., fluoxetine). Furthermore, we suggest some reasons for the lower weight loss 
of patients with DDBS: the relationship between depression and binge eating behavior [24] 
or the lack of motivation that characterizes depression [25]. The signs and symptoms of 
depression should then be actively sought and in case of doubt or the clear presence of these, 
patients should be referred to a psychiatrist. Additionally, in most centers, the waiting time 
for BS is long and suboptimal [26–28]. It is legitimate to question whether these patients, 
prior to being given as eligible for the surgical procedure, should have clinical stability from 
the point of view of depression in order to optimize outcomes.

This study has limitations that are worth mentioning. We did not take into account those 
individuals who started drugs for depression or who were diagnosed with this disease after 
BS. In addition, we did not take into account the interference of drugs that may influence 
weight loss or gain.

Despite these limitations, this is, to the best of our knowledge, one of the first works to 
study the potential effect of depression on weight outcomes in patients undergoing BS. It is 
essential that other works focus on this problem with the aim of improving the effectiveness 
of BS.

Conclusion

DDBS is a predictor of lower weight loss after the surgical procedure. Even after adjusting 
for confounding variables such as age, sex, and BS type, this effect remains. These results 
emphasize the importance of the existence of follow-up programs before and after BS in order 
to optimize outcomes, particularly if there is a personal history of depression.
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