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Summary

Bariatric surgery has been recognized as the gold standard treatment for severe obe-

sity. Although postbariatric surgery patients usually achieve and maintain substantial

weight loss, a group of individuals may exhibit weight regain. Several factors are pro-

posed to weight regain, including psychiatric comorbidity. The objective of the study

is to conduct a systematic review and meta‐analysis of studies investigating the rela-

tionship between psychiatric comorbidity and weight regain. A systematic review

through PubMed, Web of Science, Cochrane Library, Scopus, and PsycINFO was

performed, following Preferred Reporting Items for Systematic Reviews and Meta‐

Analyses (PRISMA). After a stepwise selection, 13 articles were included in the qual-

itative analysis and 5 were included for a meta‐analysis. Women was majority in most

of the studies (87.6%), and a bypass procedure was the bariatric intervention most

evaluated (66.8%), followed by gastric banding (32.1%) and sleeve (1.1%). Higher

rates of postbariatric surgery eating psychopathology were reported in patients with

weight regain. However, the association between general psychopathology and

weight regain was not consistent across the studies. In the meta‐analysis, the odds

of eating psychopathology in the weight regain group was higher compared with

the nonweight regain group (OR = 2.2, 95% CI 1.54‐3.15). Postbariatric surgery eating

psychopathology seems to play an important role in weight regain.
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1 | INTRODUCTION

Obesity is considered a severe and costly chronic disease, impacting

individuals, societal health, and psychological well‐being.1,2 Bariatric

surgery (BS) has been recognized as the gold standard treatment for

clinical‐resistant obesity.3,4 Weight loss is a major outcome of BS,

although hormonal and metabolic changes are associated with long‐

term remission after surgery.3,5 Weight loss rates are higher during
© 2019 World Obesity Federationjournal/obr 1413
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the first year after BS, with attenuation during the following years.4,6

Experts consider an adequate weight loss, a decrease in approximately

25% to 30% of the initial weight during the first postoperative year.3,7

There is some evidence that the risk of weight regain (WR) increases

at 18 months following BS.4,8,9

WR in BS could be generally defined as any weight increase

observed after the patient reaches the lowest postoperative weight.

However, there is no consensus regarding the clinical definition of

WR (standardization of the WR measure parameters, amount of WR,

minimal timeframe to the WR onset).4,9,10 WR prevalence is estimated

to range between 5% and 20%,3 whereas an amount of 5% to 10% of

WR from de nadir weight is expected and considered normal after 18

to 24 months of BS.3,4,11 The lack of standardized WR parameters and

their clinical implications also creates conflicting results between stud-

ies and makes comparisons challenging.8,11-13 For example, changes in

body mass index (BMI), excess weight loss (EWL), and percentage of

total weight gained are the variables most often used to measure

the amount of WR, but some authors prefer to describe WR simply

by observing the absolute weight regained in postsurgical

patients.11,13-15

Many factors that potentially contribute to WR have been

investigated.3,4,9 Specifically, several studies have investigated

whether the presence of a psychiatric comorbidity before and/or

after BS could influence weight outcome.8 One of the major prob-

lems of these studies is that they frequently used insufficient weight

loss rather than WR as the main defining parameter.16,17 Previous

systematic reviews found no clear evidence that preoperative

mental health conditions are associated with differential weight

loss results after surgery.18-20 Although binge eating behaviours

before BS have not been associated with poorer outcomes, some

authors observed a negative clinical impact of maladaptive eating

behaviours, especially grazing and loss of eating control, in the post-

operative period.12-15,21-23 In addition, some evidence suggests that

postoperative depressive psychopathology appears to be associated

with WR in most studies.24,25 Finally, one of these reviews sug-

gested that WR was potentially associated with substance use fol-

lowing BS.26

Although WR seems to be a frequent outcome of BS,4 a full

understanding of this phenomenon, including its definition, preva-

lence, risk factors, and clinical significance, is still pending. The aim

of this study was to conduct a systematic review and meta‐analysis

to investigate whether the presence of psychopathology is associ-

ated with WR after BS.
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2 | METHODS

This systematic review was carried out according to PRISMA

guidelines27 and was registered in Prospero with the number

CRD42015023876. Five electronic databases were searched

(PubMed, Web of Science, Cochrane Library, Scopus, and PsycINFO),

with no restrictions on publication date or language. Additionally, a

review of the referenced lists of related systematic reviews and
meta‐analyses was conducted to search for articles that may have

been missed in the initial database search. The database and

manual searches were completed by 30 September 2018. The search

was conducted independently by two authors (M.P., M.F.M.).

Discrepancies were resolved through discussion between the two

authors and, when necessary, by a third party (J.C.A.). The search

was based on predefined keyword terms (in Appendix S1) with the

consultation of a research librarian (D.M.T.P.F.). All papers that did

not meet the inclusion criteria were excluded, with reasons provided

in Figure 1.
2.1 | Eligibility criteria

Studies that assessed the relationship between psychiatric comorbid-

ity and WR following BS were included in the analysis. The inclusion

criteria were the following: (1) clinical samples of adult males or

females subjects (≥18 months) who were submitted to any type of

weight loss surgical procedure, (2) a minimum follow‐up time of more

than 18 months after BS for the assessment of WR, and (3) psycho-

pathological assessment that included any type of specific validated

instruments (self‐report measures, questionnaires, and structured

interviews). In addition, case reports and case series were excluded.

Papers reporting meta‐analysis and systematic reviews were not

included, but their references were mechanically searched for studies

not found in the electronic search.
2.2 | Study selection and data extraction

First, titles and abstracts were screened by two independent

reviewers (M.F.M. and M.P.) using specific inclusion criteria. Full

papers were selected for the next phase (full reading) when they ful-

filled the inclusion criteria or when the abstract did not present

enough information to make an inclusion decision. Reviewers were

not blinded to authors, institutions, or journals.

The data were collected from the included studies into a data

extracting form (M.F.M.) and were rechecked by another author (M.

P.). Information regarding study design, sample size, measurement of

WRs, type of psychopathology evaluated, bariatric procedure per-

formed, and additional relevant findings were collected. When addi-

tional data information was needed, the authors were contacted and

asked for the information.

Psychiatric diagnoses were extracted according to the study con-

clusions and could be based on nonstructured clinical interviews or

supported by an assessment instrument [structured interviews (ex:

Structured Clinical Interview for DSM‐IV (SCID‐IV), Eating Disorder

Examination (EDE)) or a validated questionnaire Beck Depression

Inventory (BDI), Three‐Factor Eating Questionnaire (TFEQ), Body

Shape Questionnaire (BSQ)]. WR extraction was based upon how it

was reported in the study (change in BMI, kg, percentage, or WR

cut‐off point).
m
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FIGURE 1 Preferred Reporting Items for Systematic Reviews and Meta‐Analyses (PRISMA) flow diagram. From: Moher D, Liberati A, Tetzlaff J,
Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta‐Analyses: The PRISMA Statement. PLoS Med
6(7): e1000097. doi:10.1371/journal.pmed1000097 [Colour figure can be viewed at wileyonlinelibrary.com]
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2.3 | Quality assessment

Quality of evidence was rated using the Newcastle‐Ottawa Quality

Assessment Scale (NOS) adapted for cross‐sectional studies and

NOS for cohort studies,28 and ratings were defined as “number of

stars” in four major categories: study design, sample selection, compa-

rability, and outcomes. Based on this assessment, the studies were

classified as poor (0‐1), fair (2), or good (≥3). All classifications were

determined by consensus among the authors (Table 2).

2.4 | Statistical analysis

The quantitative analysis (meta‐analysis) was carried out only for the

studies that reported crude data regarding the association between

WR and eating or general associated psychopathology. The procedure

was conducted when we had information from at least three studies

with a particular outcome. The qualitative description was provided

for the other studies. The pooled relative risk (RR) was calculated using
the random effect model, due to the important heterogeneity evaluated

by the statistics I2 and chi‐squared for homogeneity. Heterogeneity is

usually categorized at 25% (low), 50% (moderate), and 75% (high).29.

Sensitivity analysis was used to further explore the impact of specific

studies on the heterogeneity. The small number of studies included in

the meta‐analysis along with the high heterogeneity did not allow the

use of funnel plots to assess the risk of publication bias. Meta‐

regression analysis was tried to explore reasons of heterogeneity, but

again, the small number of studies included compromised the appropri-

ate use of thismethodological tool.30 All analyseswere carried out using

Stata 14.0 (Stata Corporation, College Station, TX, USA).31
3 | RESULTS

A total of 3,303 articles were initially screened through database

search engines. After excluding duplicates and screening titles and

abstracts, 67 manuscripts were considered eligible for a full reading.
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After reading all the manuscripts and abstracts, 13 articles were

included for the qualitative analysis and 5 of them were considered

eligible for the meta‐analysis (Figure 1).
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3.1 | Study characteristics

The number of participants in the studies ranged from 14 to 497 (total

of 1,766), and women were the majority in most of the studies

(87.6%), with an average participation rate ranging from 78.3% to

100%. Follow‐up time intervals after surgery varied from 18 to 60

months. Across the studies, initial pre‐BS BMI was 44.5 to 51.1 (kg/

m2). Seven studies were conducted in the United States, two in Spain,

one in Brazil, and four were performed by the same research group in

Portugal. WR prevalence ranged from 11.96% to 59.6%. Considering

the number of participants submitted to any type of surgery, gastric

bypass (1,173/66.8%) was the most common surgical procedure per-

formed, followed by gastric banding (563/32.06%) and sleeve (20/

1.13%). Of note, five studies12-14,24,32 included more than one proce-

dure in the same sample (Table 1).

Heterogeneity between studies was observed regarding the inclu-

sion of variables of interest such as obesity phenotype, ancillary treat-

ments besides surgical procedure, psychosocial factors before and

after BS, preexisting psychopathology, and the nature of follow‐up.

Most of the studies (n = 11) used BMI as the standard parameter of

obesity evaluation, and none of those included waist circumference.

Also, obesity‐related comorbidities were described only in four stud-

ies.14,25,33,34 In addition, only three studies reported any type of com-

plementary treatment including psychotherapy, support group, or

nutritional counselling.33-35 Psychosocial factors such as alcohol

use,14 physical activity,14,25,34 psychological impairment,13,24,34 and

quality of life23,25,36 were only evaluated in post‐BS period. Finally,

although preoperative psychopathology was assessed in seven stud-

ies,14,22,23,25,32-34 only four22,23,32,33 evaluated it in a structured man-

ner to be included in the analysis. On the other side, postoperative

psychopathology was assessed in 12 studies.12-15,22-25,32,34-36

Eleven studies were cross‐sectional, and two were longitudinal.

The definition of WR in these studies had ten different cut‐off points,

and they employed various measurement units (Table 1). Twelve stud-

ies used self‐reported validated questionnaires. The Eating Disorder

Examination‐Questionnaire (EDE‐Q) was the most employed eating

disorder questionnaire. Of note, EDE interview was also carried out

in five of these studies. For general psychopathology, BDI was the

most utilized measure across six studies.

Postoperative psychopathology was assessed in 12 studies.12-15,22-

25,32,34-36 In terms of general psychopathology, three studies found a

positive association with WR: two studies24,25 with depression (higher

BDI scores) and another12 with the “attentional impulsivity” domain of

Barret Impulsivity Scale (BIS‐11). In 10 of the studies that assessed

eating related psychopathology, only one study35 failed to demon-

strate a significant difference in post‐BS eating psychopathology in

groups with or without WR. In nine studies,12-15,23,32,34,37,38 a positive

association between eating psychopathology and WR was reported.
3.2 | WR definition and associated outcomes

WR had different prevalence in studies employing higher WR cut‐offs

(eg, >10% from nadir weight) compared with studies that defined

lower WR cut‐offs (eg, >5%, ≥3%, ≥2 kg). Overall, the difference

across the studies in WR ranged from 23.7%35 to 38.33%25 in studies

using higher WR cut‐offs, in contrast with 39.3%32 to 59.6%38 in stud-

ies utilizing lower WR cut‐offs.

Several factors were reported impacting WR: pre‐BS BMI, postop-

erative time duration, type of surgical procedure, level of physical

activity, and other specific factors analysed in isolated studies. The

pre‐BS BMI was only evaluated in two studies, being positively associ-

ated with WR13 in one and with none impact at all in another study.36

Regarding BS features, postoperative time duration was found to be

positively associated with WR in five studies.12,13,34-36 These studies

reported that the WR groups exhibited a significantly longer follow‐

up time from surgery comparing with the non‐WR groups after BS.

Differences in surgical procedures (restrictive or malabsorptive)

impacting WR were analysed in one study.12 The authors found differ-

ent WR prevalence between laparoscopic gastric banding (LAGB) ver-

sus laparoscopic Roux‐en‐Y gastric bypass (LRYGB), 17.7% versus

5.5% (P < .0001).

Some of the studies investigated the association between a psy-

chosocial factor and WR. Livhits et al34 found that low physical activ-

ity (OR = 5.51, 95% CI: 1.68‐18.02) and low self‐stem (OR = 4.07, 95%

CI: 1.20‐13.83) were associated with WR. However, participation in

pre‐ or post‐BS support groups was not associated to WR. In addition,

Silva et al35 observed that a higher post‐BS psychological counselling

compliance (WR group: 21.1% × non‐WR group 50.8%, .02) and a

good‐quality diet (OR = 0.95, 95% CI: 0.9‐0.99) were considered pro-

tective factors against WR, but different from the findings of Livhits

et al,34 physical activity did not differ between the WR and the non‐

WR groups (WR group: 34.4% × non‐WR group 26.3%, .58).
3.3 | General psychopathology and WR

Seven studies12,14,23-25,32,36 evaluated general psychopathology

through self‐report validated scales, and none of them used structured

clinical interviews. Four studies12,24,25,36 reported analyses of the

presence of pregeneral or postgeneral psychopathology with WR.

Two studies24,25 reported a positive association of postoperative

depressive symptoms (BDI scores) with WR. One study12 that

assessed impulsivity using the BIS‐11 found that only the attentional

domain (not the motor or nonplanning domains) was positively associ-

ated with WR (P < .01).

Health‐related quality of life was evaluated in three studies in

post‐BS period. A higher degree of disability was associated with

WR in two studies12,24 that measured psychological impairment (psy-

chological distress, social performance, interpersonal relationships,

quality of life) using the Outcome Questionnaire‐45.2 (OQ 45.2).

Conceição et al,12 after controlling WR by time after BS and type of

surgery, still found positive association between WR and higher
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psychological distress (P < .05). Sousa et al24 reported a positive asso-

ciation between WR and psychological impairment through the total

score of OQ 45.2, but did not describe any specific item of the scale

in this analysis. Another study36 reported that health‐related quality

of life was negatively correlated with WR (r = −0.35, P < .001) through

the Moorehead‐Ardelt Quality of Life Questionnaire II (M‐A QoLQ)

that measured self‐esteem, physical well‐being, social relationships,

work, sexuality, and eating behaviour in post‐BS patients. Results are

summarized in Table 1. It is important to mention that it was not pos-

sible to perform a meta‐analysis of the finding regarding WR and gen-

eral psychopathology because of lack of sufficient data.
11/obr.12907 by C
ochrane Israel, W
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nline L

ibrary on [21/12/2022]. See the T
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onditions (https://onlinelibrary.w
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3.4 | Eating psychopathology and WR

Twelve studies evaluated eating psychopathology in BS: Two studies

investigated the preoperative period,22,33 eight studies focused

on the postoperative period,12-15,24,34-36 and two studies described

preoperative/postoperative eating psychopathology using a longitudi-

nal design.23,32 Notwithstanding, results were not based on a full‐

fledged eating disorder diagnosis (eg, binge eating disorder (BED), BN).

Indeed, most of the studies reported eating disordered behaviours such

as loss of control (LOC), grazing, and binge eating (BE) episodes. Addi-

tionally, other maladaptive eating behaviours, not related to psychopa-

thology, such as vomiting, plugging (more associated with gastric

banding), and dumping (associated with bypass),12,25 were described

by some authors. In this way, Silva et al35 found a greater incidence of

weekly vomiting (36.8% vs 13.3%, .03) in theWR group compared with

the stable weight group. Interestingly, patients were all submitted to

gastric bypass, rather than gastric banding.

Among the studies reporting pre‐BS eating psychopathology, two

studies found a negative association between previous eating psycho-

pathology (LOC, picking and nibbling) and WR,23,32 one study22

reported a positive association between the presence of eating disor-

ders (BED and night eating syndrome (NES)) and WR, and one study33

showed no impact of pre‐BS eating disturbances on WR. Of note, Hsu

et al22 reported that 66.7% of individuals with pre‐BS eating psycho-

pathology maintained this condition in the post‐BS period in compar-

ison with those without eating disturbances.

From the 10 studies12-15,23,24,32,34-36 that assessed eating‐related

psychopathology post‐BS, 9 studies12-15,23,24,32,34,36 reported a posi-

tive association with WR. Most of the studies did not make any dis-

tinction between objective and subjective binge episodes.15,24,36

Indeed, the presence of LOC was the main feature associated with

the definition of a BE episode. One exception was Livhits et al,34

who classified BE episodes thru BES scores. In addition, the study that

has found no association between WR and post‐BS eating psychopa-

thology used TFEQ dimensions scores as independent variables.35 In

addition, the two longitudinal studies also reported the persistence

of the eating psychopathology in the post‐BS period. White et al23

reported that pre‐BS LOC predicted increased psychosocial difficulties

and post‐BS LOC. In the same line, Conceição et al32 found patients

that exhibited pre‐BS LOC were more prone to engage in post‐BS
grazing. Specifically, WR was positively associated with BE in four

studies,15,24,34,36 grazing in four studies,14,32,36,39 LOC in five stud-

ies,13,32,36,39,40 and disturbed body image in one study.24 Results are

summarized in Table 1.
3.5 | Quality assessment appraisal

Based on NOS, five studies were classified as good (35.8%), four were

considered fair (35.8%), and four were considered with poor quality

(28.6%). Considering the NOS items, lower scores were observed in

the areas of sample selection (sample size, nonrespondents) and com-

parability. Results are summarized in Table 2.
3.6 | Meta‐analysis of the association between WR
and eating psychopathology

Only 5 from the 13 studies presented with adequate crude data infor-

mation for inclusion in the meta‐analysis. Most of the studies pre-

sented limited information of the analysis, as the association of WR

with psychopathology was part of a secondary outcome. Besides, just

three of the authors contacted provided additional data. The five stud-

ies12-14,32,38 included in the meta‐analysis compared WR among those

with and without eating psychopathology (LOC, grazing). The pooled

RR presented in Figure 2 shows an average increase of 2.2 times in

the proportion of WR associated with eating psychopathology. The

heterogeneity was moderate to high (I2 = 69.5%), but sensitivity anal-

ysis showed that it was caused by one study. When Nicolau et al14

was excluded, the statistic I2 dropped to 7%, and the RR was reduced

to 1.85 (95% CI: 1.54‐2.21) but was still statistically significant.

We could not formally explore reasons for this heterogeneity, as

the proportion of women or the type of BS procedure did not allow

the use of subgroup analysis or meta‐regression. Regarding the pro-

portion of women in the sample, the numbers were very similar among

the studies. This lack of variance along with the small number of stud-

ies did not allow the use of these statistical tools. In relation to the

impact of the type of surgery on the WR, the only technique that

showed enough variability among the studies to allow the use of

meta‐regression was the gastric bypass. Nevertheless, the meta‐

regression did not find a statistically significant association between

the proportion of this procedure in each study and the magnitude of

the association with WR (β = 0.007; .42). Again, the small number of

studiesmight have compromised this analysis. One possible explanation

for this difference to be taken into consideration might be the fact that

the other four studies12,13,24,32 of five studies were carried out by the

same research group and had approximated equal methodology. The

presence of eating related psychopathology was associated with WR

with a pooled OR of 8.86 (OR = 2.2, 95% CI 1.54‐3.15) (Figure 2).
4 | DISCUSSION

This review is a meta‐analysis investigating the potential association of

general and eating‐related psychopathology with WR in BS patients.
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FIGURE 2 Forest plot of studies included to meta‐analysis for odds ratio (OR) of eating psychopathology in the weight regain (WR) group.
Conceição et al (a),13 Souza et al,24 Conceição et al (b),12 Nicolau et al,14 Conceição et al (c)32
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As opposed to others, the current review used more restrictive inclu-

sion criteria, with a minimum follow‐up time from the bariatric proce-

dure over 18 months. In addition, only studies that used validated

instruments for the assessment of psychopathology were included.

Our findings suggested a positive association between post‐BS eating

psychopathology (grazing, LOC, BE) and WR. In a meta‐analysis, we

found a larger pooled effect size (ORs between 1.70 and 5.04) for

WR between those who exhibited eating‐related psychopathology

(OR = 2.2, 95% CI 1.54‐3.15). Conversely, the evidence regarding

the association of general psychopathology and WR are less robust,

with results exhibiting a positive association between post‐BS general

psychopathology (depressive symptoms, attentional impulsiveness,

and impaired health‐related quality of life).

In reviewing the literature published since the initial work of

Hsu,41 disturbed eating behaviours (especially BE) have been consis-

tently associated with BS weight unfavourable outcomes. Previous

studies41-45 showed that BS impacted on the amount of food con-

sumed during a binge episode, primarily due to surgical restriction

of gastric volume and some physiological changes (attributed to
vagal and hypothalamic signalling, gut peptides, etc). In this way,

BE episodes after BS are distinct from those experienced by individ-

uals not submitted to obesity surgery, as the quantitative aspect of

BE seems to be significantly small.43,46 In this perspective, it was

suggested that LOC of eating47 would be a more accurate marker

of BE among people who have undergone BS than the amount of

food eaten. Moreover, patients submitted to BS could be more

prompt to other forms of eating‐disordered behaviour such as graz-

ing (distracted, repeated, and nonplanned eating).48 In fact, most of

the studies investigating the relationship between ED and WR

included these dimensional forms of eating psychopathol-

ogy.12,14,23,46 In a general way, screening for different forms of mal-

adaptive eating behaviours, other than full ED diagnosis, seems more

specific related to post‐BS evaluation.

The biological mechanisms involved in the interplay between WR

and post‐BS eating psychopathology are still unknown.49-51 How-

ever, several hypothetical mechanisms could play a potential role in

these interactions. First, neurohormonal changes after BS such as the

increase in glucagon‐like peptide‐1 and peptideYY after BS procedure
m
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has an impact on satiety and hunger signals which could impact in post‐

BS eating psychopathological symptoms.49 Also, the BS procedure has

an influence in reward system leading to a decrease in the preference

for palatable foods in post‐BS patients.50,52,53 In this line, disturbances

in the reward systemare considered currently an essential aspect of eat-

ing disorder neurobiology.54 Thus, this change in the reward circuits

after the BS procedure could be involved in the manifestation of eating

psychopathology after BS procedure. At least, some authors have con-

sidered that genetic polymorphisms (melanocortin‐4 receptor gene)

are associated with some eating behaviour phenotypes (LOC eating

and BE episodes) and could predict weight outcome in the BS popula-

tion.51 Although these are potential explanations for the interaction

between eating psychopathology andWR in the post‐BS period, further

investigation on these mechanisms is needed.

Few studies addressed the impact of general psychopathology on

WR.9 Similar to our findings, another review9 reported that post‐BS

depression was associated to WR. However, different aspects of

impulsive behaviour were included in both reviews. One study in our

review found a negative correlation between attentional domain

scores on BIS‐11 and WR.12 Meanwhile, the previous review reported

an association between disinhibition scores on EDI and WR. In fact,

different domains of impulsivity had been linked to obesity develop-

ment.55-57 Nevertheless, there are conflicting results in this area, and

further investigation of impulsivity in patients submitted to BS and

its possible relationship to WR must be done.58,59

There has been increasing concern regarding the risks of alcohol

and substance use after BS, including its impact on WR.26 In another

review,26 post‐BS problematic alcohol use was positively correlated

with WR (.012).8 In addition, there was higher concerns of anyone

about the individual's alcohol use between patients with WR (OR =

12.74, P < .01).60 However, due to failure to fulfil inclusion criteria

(minimum follow‐up from BS and use of validated instruments), none

of these studies were included in our analysis.8,60 As a matter of

fact, alcohol use problems after BS are more predictable to occur

by 2 years after BS.61 Regarding to substance use, however, there

is a scant literature with investigations between this psychopathol-

ogy and WR.

Suicidality has been found across BS literature.62-65 Some investi-

gators observed higher suicide risk up to a 24‐fold increase in BS

subjects comparing with general population in a recent study.

Several mechanisms are discussed to be involved in this association,

including psychiatric comorbidity, psychosocial aspects, and even

physiological changes after BS.62 Additionally, frustration related to

failure of expected weight loss and WR could play a role in

suicidality.63 Nevertheless, we are not aware of studies that

evaluated specifically the association between suicide risk and WR

after BS.

Although our review focused on the relationship between psycho-

pathology and WR, it must be outlined that WR after BS has a multi-

factorial nature.9,60,66 Factors related to obesity phenotype, genetics,

surgical techniques, psychosocial factors, and individual compliance

with follow‐up treatment could also impact on BS outcome.66

Although sleeve gastrectomy has been widely increasing in the last
decade, some evidences suggest a higher risk of WR compared with

gastric bypass.67,68 The residual sleeve size and/or ghrelin levels after

the procedure could influence food intake and risk of WR.68 In addi-

tion, environmental factors such as diet recommendation adherence

and lifestyle changes may also play an important role in weight trajec-

tory after BS.7,9

We observed a lack of uniformity in reporting of WR in the studies

included in our review. Even across studies from the same research

group, different definitions of WR were applied.12,13,24,32 This discrep-

ancy was reflected in the variability of WR reported. We found rates

of WR ranging from 20.8% to 100% in patients with psychiatric

comorbidity and between 5% and 30.4% in the subset without psychi-

atric comorbidity. In addition, the use of different parameters to define

WR could have impacted on the interpretation of results in our review.

Recently, a prospective cohort of 2,458 adults followed for 6 or 7

years after BS (Longitudinal Assessment of Bariatric Surgery‐2

(LABS‐2) study) investigated the relationship of different WR defini-

tions with clinical variables. They found that a cut‐off of 20% or

greater WR, measured from the minimum weight nadir after BS, was

best correlated to mental health measures such as quality of life and

satisfaction with surgery.69 In this way, it seems important to develop

a consensus regarding WR definition.

This review included a quality appraisal of the studies. Most of the

studies were observational, and only two were longitudinal,23,32 which

imposed a difficulty in establishing the relationship between psycho-

pathology and WR. Of note, almost one‐third of the studies were clas-

sified as poor quality (28.6%) according to NOS. Selection thru

internet surveys34,36 and mailed packages,15 the lack of sample size

calculation and comparability between respondents and nonrespon-

dents were some of the major problems observed. Nevertheless, as

defined by our inclusion criteria, the use of validated instruments in

the studies in this review may have strengthen our findings comparing

with previous reviews.
5 | CONCLUSION

In this review, we found that post‐BS eating psychopathology seems

to play an important role in WR. Findings regarding post‐BS general

psychopathology were limited. In contrast, neither pre‐BS general

nor eating psychopathology predicted WR. Nevertheless, future stud-

ies need to address some potential bias including the use of larger

samples, WR standardized definition, structured assessment, and the

use of a longitudinal design to better understand how mental health

could impact on long‐term weight variation in BS. Notwithstanding

these limitations, this is the first review to pool data for BS and WR

in relation to psychiatric comorbidity.
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