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Summary

Candidates for metabolic/bariatric surgery show a high prevalence of food addiction

(FA). However, few studies have investigated FA prevalence after bariatric surgery,

especially using longitudinal studies. This systematic review with a meta-analysis

aimed to determine pre- and postoperative prevalence of FA among patients under-

going metabolic/bariatric surgery. It included both cross-sectional and longitudinal

studies that used the Yale Food Addiction Scale (YFAS). The following databases

were searched: MEDLINE, ScienceDirect, LILACS, PsycArticles, CENTRAL, greylit.

org, and opengrey.eu. Studies that used the YFAS to evaluate FA in pre- or postoper-

ative patients were included. A random-effects meta-analysis was performed with

cross-sectional studies to calculate the weighted prevalence of FA at the pre- and

postoperative moments. For longitudinal studies, which measured FA at both time

points for the same individuals, absolute prevalence reduction (APR) was calculated.

Of the 6626 records, 40 studies were included in the meta-analysis. The preoperative

weighted prevalence of FA was 32% (95% CI: 27–37%; 33 groups), whereas the

postoperative prevalence was 15% (95% CI: 12–18%; 14 groups). Seven longitudinal

studies showed a weighted APR of 26 p.p. (95% CI: 10–41 p.p.). Observational data

suggest a reduction in the prevalence of FA among patients that undergo bariatric

surgery. Interventional studies are needed to confirm these findings.
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1 | INTRODUCTION

Obesity is a complex and multifactorial disease and is currently con-

sidered a global public health problem that affects people of different

ages and economic levels.1 It is closely related to environmental fac-

tors, such as the high availability of energy-dense ultra-processed

foods rich in sugars and fats,2–4 and is associated with an increased

risk of morbidity and mortality and reduced life expectancy.1 In addi-

tion, people with obesity may show a higher prevalence of mental

health disorders, such as anxiety and depression5,6 and disordered

eating behaviors.7,8

Bariatric surgery is the most effective treatment for weight loss in

patients with severe obesity and associated comorbidities.9 However,

some patients who undergo these procedures may not experience

satisfactory weight loss and may even present with weight regain,10,11

highlighting the need to understand the possible relationships that

lead to these conditions in the postoperative period. With the grow-

ing interest in food addiction (FA), investigations of the relationships
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between bariatric surgery and addiction-like eating behaviors have

also increased.12–14

Although it is not formally recognized as a clinical condition, FA is

defined as the excessive intake of highly processed, hyperpalatable,

energy-dense foods with characteristics and effects similar to those of

addictive substances.15 FA is primarily assessed using the Yale Food

Addiction Scale (YFAS), which applies the diagnostic criteria for sub-

stance use disorders to food intake.16 Specifically, the YFAS identifies

individuals with susceptibility to excessive consumption of ultra-

processed and palatable foods that reflects addiction-like behaviors,17

such as loss of control over intake, intense cravings, continued use

despite negative consequences, withdrawal, and tolerance. FA is

higher in populations with obesity18–20 and among patients undergo-

ing metabolic/bariatric surgery.13,21,22

The validity of the concept of FA has been the target of intense

discussions in the last decade.23 Many argue that this and other con-

cepts related to eating behavior and overeating investigated through

questionnaires examine the same construct that could be defined as

“uncontrolled eating.”24 Furthermore, there is an overlap between FA

and other eating disorders, such as overeating and binge eating.25

However, some investigations suggest that half of the individuals

demonstrating YFAS diagnostic criteria for FA do not present binge

eating or bulimia nervosa.26 Another important controversy refers to

the diagnostic criteria for FA being intimately related to substance use

disorders, as there is no known single agent/compound that acts

through specific mechanisms of action to induce the disorder in sus-

ceptible individuals.27

Despite these controversies, FA is a rapidly growing area of

research, and the last systematic review that examined the prevalence

of FA among patients undergoing metabolic/bariatric surgery was

published in 2017.28 In addition, Koball et al.13 discussed the possible

effects of bariatric surgery on FA through a narrative review of the lit-

erature. They concluded that FA rates significantly decreased during

the first postoperative year, and presurgical FA was not related to

postsurgical weight outcomes during the first postoperative year.13

However, neither review presented the overall prevalence of FA in

the pre- and postoperative bariatric population. Considering the accel-

erated pace of publications on FA in the scientific literature,29 an

update on the estimates is warranted. Hence, it is appropriate to sys-

tematically analyze how the YFAS has been applied to the bariatric

population and what the possible effects of surgery are on the preva-

lence of FA. Thus, this systematic review aims to determine the pre-

and postoperative prevalence of FA in studies that used the YFAS

among patients undergoing metabolic/bariatric surgery.

2 | METHODS

This systematic review with a meta-analysis is part of a larger review

that aims to assess the prevalence of FA in different contexts.29 It is

reported according to the Preferred Reporting Items for Systematic

Reviews and Meta-Analyses (PRISMA) guideline.30 The protocol used

in this study was previously published in the PROSPERO database

(https://www.crd.york.ac.uk/prospero/) under the registration identi-

fication of CRD42020193902.

2.1 | Eligibility criteria

Cross-sectional studies, cohorts, and clinical trials performed with pre-

operative and postoperative bariatric surgery populations were

included, regardless of age group, clinical condition, or other related

variables. Studies that used any of the versions of the YFAS

(i.e., YFAS, YFAS 2.0, dYFAS-C 2.0, mYFAS, mYFAS 2.0, YFAS-C, and

mYFAS-C) and reported the prevalence of FA were included. All ver-

sions of the YFAS apply diagnostic criteria for substance use disorders

to the intake of ultra-processed and palatable foods, but the different

iterations of the YFAS have been developed to provide updates on

diagnostic criteria (YFAS vs. YFAS 2.0), briefer versions (mYFAS and

mYFAS 2.0), and developmentally appropriate measures for children/

adolescents (YFAS-C, mYFAS-C, and dYFAS-C 2.0). Duplicate publica-

tions of studies were excluded.

2.2 | Search strategy

The following electronic bibliographic databases were searched for

appropriate studies: Medical Literature Analysis and Retrieval System

Online (MEDLINE), ScienceDirect, Latin American and Caribbean

Health Sciences Literature (LILACS), American Psychological Associa-

tion (PsycArticles), and Cochrane Central Register of Controlled Trials

(CENTRAL). Likewise, the following gray literature databases were

included: Grey Literature Report (Greylit.org) and the System for

Information on Grey Literature in Europe (opengrey.eu). In addition,

the reference lists of articles included in the full-text reading were also

analyzed to select items that were not retrieved by the search

strategy.

The search strategy included terms related to the outcome

(FA) and was adapted for each electronic database. The following key-

words were used for searching all databases: “Food addiction,” “Eat-
ing Addiction,” “Yale Food Addiction Scale,” and “YFAS,” separated

by the Boolean operator “OR.” A date restriction (2008–2022), from

the year of validation of the first version of YFAS to the current year,

but no language restriction, was applied. Before the final analysis, a

final search was performed to identify new studies for inclusion in this

review. The last database search was conducted on March 27, 2022.

2.3 | Identification and selection of studies

Mendeley v1.19.5® software (Elsevier, Netherlands) was used to

help manage the references. Three authors (DRP, AESJ, and MLM)

who had access to authors and journal titles independently

assessed the titles and abstracts of the retrieved articles. Disagree-

ments were resolved in consultation with a senior researcher

(NBB). This schematization was repeated in the assessment of the
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risk of bias. Full-text versions of potentially eligible articles were

retrieved for further evaluation.

2.4 | Data extraction

The following variables were collected as exploratory variables:

type of study, the country in which it was carried out, whether it

was a validation study, presence or absence of clinical conditions/

comorbidities, age group of the sample, gender, the time of surgery

evaluated (preoperative, postoperatively, or both), type of surgery,

the YFAS version used, the scoring method for YFAS, and the

prevalence, if any, of bulimia, anorexia nervosa, binge eating, loss

of eating control, and depression. Data were independently

extracted by the review authors, and differences were resolved by

consensus with a senior researcher (NBB). The necessary informa-

tion was extracted from published articles, protocols, and com-

ments related to each study.

2.5 | Risk of bias assessment

A risk of bias assessment was performed for all the studies included in

the meta-analysis. Three authors independently assessed the potential

risk of bias in each study using the Research Triangle Institute Item

Bank (RTI-IB)31 as most of the studies in this review were observa-

tional. The RTI-IB tool was developed to identify sources of distortion

and confounding in observational studies; it provides a comprehensive

list of 29 questions covering a variety of categories of bias that

assesses trends in selection, performance, detection, attrition, con-

founding, selective reporting of results, and overall study quality. This

procedure was used to classify how confident the study was (low,

medium, or high) about the proximity of observed effects to actual

effects. The score for each study was calculated by dividing the num-

ber of completed items by the number of applicable items and later

classified using the following cut-off points: 0–0.40 indicating high

risk of bias; 0.41–0.70 indicating medium risk of bias, and 0.71–1.00

indicating low risk of bias.

2.6 | Certainty of evidence

The quality of the evidence was analyzed using adaptations of the

method proposed by the Grading of Recommendations Assessment,

Development and Evaluation (GRADE).32 In the present analysis, this

method was adapted for cross-sectional studies. The quality of evi-

dence was classified into three categories—high, moderate, and low—

based on criteria such as type of study, methodological limitations,

inconsistent results, indirect evidence, imprecision, and publication

bias. The quality of the evidence determined by the GRADE system

allows the analysis of aggregated results by considering the design

and results of the studies included and the pooled effect estimate

obtained by the meta-analysis.

2.7 | Data analysis

The “metaprop” command in Stata v.12 software (StataCorp,

College Station, Texas) was used for the meta-analysis.33 According

to the YFAS, the primary outcome sought in the studies was the

prevalence of FA. The weighted prevalence of FA was calculated

separately for preoperative and postoperative studies. A DerSimo-

nian and Laird random-effects model was used with the Freeman–

Tukey transformation to stabilize variances. The data analyzed

were prevalence evaluated in the other studies using different

versions of the YFAS. Longitudinal studies that evaluated the pre-

and postsurgery prevalence of FA in the same sample were ana-

lyzed in two ways: First, the pre- and postoperative FA prevalence

found in these studies was included separately in each meta-

analysis of pre- and postoperative studies; second, we analyzed

the absolute prevalence reduction (APR) of FA in these longitudinal

studies, considering the within-study variation in the FA prevalence

data (i.e., the absolute difference in FA prevalence between

each study's postoperative and preoperative moment, associated

with its confidence interval). For the meta-analyses of the APR,

we used the “metan” command with a DerSimonian and Laird

random-effects model. Finally, meta-regression analysis was also

performed to explore differences in the prevalence of FA between

the pre- and postoperative groups, using the “metareg” command

in Stata.

3 | RESULTS

3.1 | Search results

A total of 6626 records were identified through the search strategy.

With the removal of duplicates and subsequent application of inclu-

sion criteria, 43 studies were selected for full-text screening. After a

complete reading, three articles were excluded for the following rea-

sons: Prevalence was not exclusive to the bariatric sample (n = 1),

and repeated results from a study were already included (n = 2).

Figure 1 shows a flowchart that illustrates the search and selection

of studies.

3.2 | Characteristics of the studies included in the
analysis

Of the selected studies, 28 (68.3%) used the original YFAS to

assess FA, 12 (29.3%) used YFAS 2.0, and 1 (2.4%) used mYFAS

2.0. No study used the iterations of the YFAS developed specifi-

cally for children. Tables 1–3 show the general characteristics of

the 40 articles, separated according to the time of data collection

(preoperative, postoperative, or both). Twenty-six studies presented

preoperative data (Table 1), seven studies presented postoperative

data (Table 2), and seven studies performed a longitudinal analysis

of both preoperative and postoperative data for the same sample
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(Table 3). One study evaluated a sample of women only, whereas

the others evaluated both sexes, although the samples were pri-

marily female.

The prevalence of FA among the 26 preoperative studies ranged

from 6.3% to 69% (Table 1), whereas it ranged from 0% to 32% in the

postoperative studies (Table 2). The APR of the seven prospective

studies with preoperative and postoperative measurements of the

same sample ranged from 1 p.p. to 59 p.p. (Table 3). Of the seven pro-

spective studies, two evaluated the presence of FA at 24 months after

surgery; the others evaluated it at 6 months (n = 1), 9 months (n = 1),

or 12 months (n = 3).

3.3 | Risk of bias

The assessment of the risk of bias classified 17 studies as having a

low risk of bias, 22 studies as having a moderate risk of bias, and only

one study as having a high risk of bias. The most frequent biases in

studies with high and moderate risk were selection bias and con-

founding. The individual classification of the studies is shown in

Tables 1–3.

3.4 | Results of meta-analysis

Figure 2 shows the weighted prevalence of FA in the 33 groups evalu-

ated preoperatively, involving the 26 studies that were evaluated

exclusively at the preoperative moment and the seven longitudinal

studies. The data set included 8304 participants, of whom 2074 pre-

sented a positive diagnosis for FA. A pooled FA prevalence of 32%

(95% CI: 27–37%, I2 = 95.22%) was found for the preoperative

period.

In the case of the 14 groups of individuals with an evaluation at

the postoperative moment (seven studies that exclusively measured

FA at the postoperative moment and the seven longitudinal studies

with measurements at both moments), the pooled FA prevalence was

15% (95% CI: 12–18%, I2 = 71.29%) (Figure 3). A total of 1754 indi-

viduals were evaluated, with 272 positives for FA.

Finally, in the case of the only seven longitudinal studies with

measures of FA at both moments for the same set of individuals, the

prevalence of FA at the preoperative moment was 34% (95% CI: 20–

50%), whereas it was 9% (95% CI: 6–13%) at the postoperative

moment, leading to a weighted APR of 26 p.p. (95% CI: 10–41 p.p.,

I2 = 95.8%) (Figure 4).

F IGURE 1 Flowchart of studies
included in the review
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3.5 | Meta-regression

Meta-regression analysis performed for the prevalence between pre-

operative and postoperative groups showed a significant difference in

FA (β = �16%; 95% CI: �25% to �7%; p = 0.001).

3.6 | Certainty of evidence

Considering the limitations of the studies included in this review

and the inconsistencies in the results, the quality of the evidence

was deemed to be very low (Table 4). This classification was

based on two criteria: limitations of the studies (quality assess-

ment) and inconsistency in results (heterogeneity). Only these

criteria were used due to the inadequacy of the analysis of

the traditional criteria “indirect evidence,” “inaccuracy,” and

“publication bias,” given the nature of the studies included in the

meta-analysis.

4 | DISCUSSION

4.1 | Summary of the results

The present study provides the results of a systematic review and

meta-analysis of the prevalence of FA among individuals undergo-

ing metabolic/bariatric surgery. The analysis included 40 studies, of

which 26 presented the cross-sectional prevalence of FA at the

preoperative moment and seven at the postoperative moment, and

seven longitudinal studies assessed prevalence at both the preoper-

ative and postoperative moments for the same individuals.

Most studies evaluated FA using the original YFAS (67.5%). The

TABLE 1 Characteristics of included studies that assessed the prevalence of FA using the Yale Food Addiction Scale (YFAS) only in patients
who were candidates for bariatric surgery (preoperative) (n = 26)

Author, year YFAS version Country Sample (% F) Prevalence of FA (%) BMI mean (SD) Risk of bias

Archi et al., 202134 YFAS 2.0 France 282 (76.6) 26.6 N/R 0.81 (low)

Benzerouk et al., 201835 YFAS 2.0 France 128 (71.1) 25.0 46.1 (6.6) 0.63 (moderate)

Bianciardi et al., 201936 YFAS Italy 403 (N/R) 31.1 31.72 (6.59) 0.72 (low)

Brunault et al., 201637 YFAS France 188 (84) 16.5 46.9 (7.8) 0.63 (moderate)

Brunault et al., 202038 YFAS 2.0 France 345 (75.7) 26.1 44.5 (7) 1.00 (low)

Cambiali et al., 202139 YFAS Italy 141 (63.8) 18.2 43.9 (6.4) 0.54 (moderate)

Çelebi et al., 202140 YFAS Turkey 140 (75) 47.1 47.39 (N/R) 0.81 (low)

Clark et al., 201341 YFAS USA 67 (62.7) 53.7 N/R 0.81 (low)

Clark et al., 201942 YFAS 2.0 USA 314 (82.8) 27.4 46.95 (8.16) 0.54 (moderate)

Cullen et al., 201743 YFAS Australia 23 (74) 52.0 33 (N/R) 0.81 (low)

Dickhut et al., 202122 YFAS 2.0 Germany 125 (78.9) 39.2 N/R 0.72 (low)

Fuentes et al., 201744 YFAS Chile 112 (54.46) 50.0 35.05 (N/R) 0.45 (moderate)

Gabler et al., 201545 YFAS Mexico 65 (56.9) 58.46 35.35 (N/R) 0.53 (moderate)

Hernandez et al., 201746 YFAS USA 28 (N/R) 13.8 N/R 0.38 (high)

Holgerson et al., 202147 YFAS UK 1034 (71.3) 14.41 47.05 (12.56) 0.76 (low)

Koball et al., 202148 YFAS 2.0 USA 1061 (74.3) 18.0 46.9 (13.4) 0.72 (low)

Lawson et al., 201949 YFAS USA 444 (83.50) 35.8 37.23 (15.93) 0.92 (low)

Lescher et al., 202050 YFAS 2.0 Germany 107 (77.72) 48.6 N/R 1.00 (low)

Meule et al., 201251 YFAS Germany 96 (65.6) 41.7 50.64 (8.99) 0.63 (moderate)

Meule et al., 201452 YFAS Germany 94 (65.6) 40.42 50.64 (8.99) 0.61 (moderate)

Meule et al., 201753 YFAS 2.0 Germany 133 (78.3) 47.36 49.5 (7.51) 0.92 (low)

MillerMatero et al., 201454 YFAS USA 142 (81) 16.9 49.05 (9.56) 0.72 (low)

Müller et al., 201855 YFAS 2.0 Germany 216 (80.10) 27.3 48.3 (7.22) 1.00 (low)

Murray et al., 201956 YFAS USA 16 (93) 6.3 44.3 (4.4) 0.52 (moderate)

Guerrero Peréz et al., 201821 YFAS 2.0 Spain 110 (76.36) 26.4 47.3 (8.8) 1.00 (low)

Reslan et al., 201457 YFAS USA 141 (79) 36.0 N/R 0.66 (moderate)

Abbreviations: BMI, body mass index; FA, food addiction; LAGB, laparoscopic adjustable gastric band; N/R, not reported; RYGB, Roux-en-Y gastric bypass;

SD, standard deviation; SG, sleeve gastrectomy; UK, United Kingdom; USA, United States; YFAS, Yale Food Addiction Scale; YFAS 2.0, Yale Food

Addiction Scale 2.0.
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meta-analysis identified a high weighted prevalence of FA in pre-

operative samples (32%), whereas in postoperative samples, it was

reduced to less than half (15%) that of the preoperative samples.

Of the seven studies that prospectively measured preoperative

and preoperative FA in the same sample, all showed a reduction in

FA after surgery, which ranged from 1% to 59%, with a weighted

APR of 26 p.p.

4.2 | Comparison with the literature and
interpretation of data

The prevalence of FA at the preoperative moment (32%) of

individuals was slightly higher than that observed in individuals

with obesity but who are not necessarily candidates for bariatric

surgery (28%).29 This is consistent with findings in the literature, as

there is evidence that individuals with obesity are more likely to

meet the YFAS criteria for FA.71 Nevertheless, it is worth noting

that not all individuals with obesity show FA and that other

pathways involving physical inactivity, genetics, and the dietary

environment may be involved in the genesis and prolongation of

obesity.72 The weighted prevalence of FA after bariatric surgery

(15%) was similar to that in individuals without body weight disor-

ders (16%) and was slightly higher than that in non-clinical samples

(13%).29

The meta-regression showed that the difference in FA preva-

lence between the pre- and postoperative groups was statistically

significant. This leads us to assume that bariatric surgery may

result in a reduction in FA in this population. Nevertheless, the

comparison of prevalence at preoperative and postoperative

moments of cross-sectional studies using different samples strongly

decreases our ability to infer any causality. Longitudinal studies

are better at determining the possible causal effects of bariatric

surgery on FA prevalence. In this sense, the present review also

evaluated seven longitudinal prospective studies, which indicated a

reasonable weighted APR of 26 p.p. for FA. Such effects were

observed as early as after 6 months of postoperative follow-up.

However, there was marked variability in the APR; for example,

a study with 12 months of follow-up showed an APR of only

1 p.p.68 This probably occurred due to the discrepant sample size

evaluated preoperatively and postoperatively. Of the 923 individuals

included in the preoperative evaluation, which resulted in a low

prevalence of FA (15%), only 170 individuals were evaluated in the

postoperative period, indicating a significant sample loss and possi-

ble generation of selection bias in the sample, given that only the

individuals most affected by FA may have returned for the second

evaluation. On the other hand, the 24-month study showed an

APR of 59 p.p.,65 illustrating the potential beneficial effects of bar-

iatric surgery on FA.

The presence of FA is associated with an extra burden in individ-

uals with obesity, such as a lower quality of life,73 impulsivity,73 dysre-

gulation of emotions,73 reward dysfunction,72 and a higher likelihood

of co-occurring mental health conditions.73 After bariatric surgery,

several biological, physiological, and metabolic changes occur, for

example in neural transmission,74,75 in the regulation of hunger/

satiety,76,77 on the palate,78,79 in food preferences or

intolerances,80,81 and in the desire to eat.82 The observed reduction in

the prevalence of FA in the postoperative period may be related to

such metabolic changes promoted by bariatric surgery, as they are

also associated with FA. Evidence shows that bariatric surgery also

decreases other eating disorders, such as loss of eating control and

binge eating disorders.83,84

TABLE 2 Characteristics of included studies that assessed the prevalence of FA using the Yale Food Addiction Scale (YFAS) only in
postoperative bariatric surgery patients (n = 7)

Author, year

YFAS

version Country

Type of

surgery

Duration

(months)

Sample

(%Fem)

Prevalence

of FA (%)

BMI mean

(SD) Risk of bias

Ames et al., 201758 YFAS USA SG

RYGB

N/R 422 (76.3) 13.74 N/R 0.63

(moderate)

Cassin et al.,

202059
mYFAS 2.0 Canada RYGB N/R 100 (82) 13.0 N/R 0.63

(moderate)

Ivezaj et al.,

201960
YFAS USA SG N/R 131 (82.8) 17.6 37.7 (7.3) 1.00 (low)

Mousavi et al.,

202114
YFAS Iran SG 24 450 (78) 19.8 31.36 (3.87) 0.85 (low)

Nicolau et al.,

202161
YFAS 2.0 Spain SG 18 134 (71.6) 23.9 33.6 (6.6) 0.54

(moderate)

Steward et al.,

201862
YFAS 2.0 Spain N/R N/R 69 (100) 24.2 42.4 (6.9) 0.76 (low)

Vidot et al., 201663 YFAS USA SG/RYGB/

LAGB

12 50 (76) 9.0 35.2 (10.4) 0.82 (low)

Abbreviations: BMI, body mass index; FA, food addiction; LAGB, laparoscopic adjustable gastric band; N/R, not reported; RYGB, Roux-en-Y gastric bypass;

SD, standard deviation; SG, sleeve gastrectomy; UK, United Kingdom; USA, United States; YFAS, Yale Food Addiction Scale; YFAS 2.0, Yale Food

Addiction Scale 2.0.
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Thus, the data from the present review indicate that individuals

with FA undergoing bariatric surgery may experience a reduction in

the symptoms of this condition, which, in turn, could contribute to the

control of obesity in this population. However, more longitudinal

studies, preferably with an experimental design with control groups,

are needed to assess the negative causal effects of bariatric surgery

on FA, especially after 12 months, as weight regain after this period is

common.85,86 We also highlight the need for longer longitudinal stud-

ies to assess whether the effect of bariatric surgery on FA is enduring

or transient. This is of great importance from the perspective of treat-

ment of obesity and the recurrence of this condition after surgical

intervention.

4.3 | Limitations

A possible limitation of this study is that it did not conduct a specific

search for YFAS in bariatric surgery. However, the search strategy

found all studies that used any version of the YFAS (regardless of

sample type), suggesting that all studies that evaluated FA in the

bariatric population were also included. Another limitation is that

the YFAS is a self-report measure, which can be affected by partic-

ipants' subjective interpretation. Some patients undergoing bariatric

surgery may be prone to under- or overreporting of FA due to

concerns about how it may influence their access to bariatric

surgery. However, the YFAS has been found to have strong psy-

chometric properties in several contexts,87–90 which does increase

confidence in the findings.

In addition, the YFAS was the only instrument used to assess FA,

which better enables comparison between studies (rather than collate

various measures). However, caution should be exercised in the inter-

pretation and applicability of the data because the prevalence of FA

reported in the studies showed wide variation, and more than half the

studies showed a moderate risk of bias. It is noteworthy that the over-

all quality of the evidence, as assessed by GRADE,32 was low, mainly

due to limitations of the studies and inconsistency in the results.

F IGURE 2 Forest plot for the prevalence of food addiction in preoperative samples
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Therefore, future research should seek to increase the quality of per-

formance and reporting of the studies.

In addition, most of the studies included in the present review are

cross-sectional, making it impossible to determine a causal effect of

bariatric surgery on the reduction of FA prevalence. We included a

few longitudinal studies, which, although not experiments, could con-

tribute to the inference of a possible causal effect of bariatric surgery.

Nevertheless, such longitudinal studies showed a critical sample loss

in the postoperative period, which also introduced bias to our analysis,

thereby reinforcing the need for cautious interpretation of our data.

F IGURE 3 Forest plot for the prevalence of food addiction in postoperative samples

F IGURE 4 Forest plot for the weighted absolute prevalence reduction (APR) of longitudinal studies
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5 | CONCLUSION

The prevalence of FA was high in the preoperative period among indi-

viduals undergoing bariatric surgery. The meta-analysis identified a

reduction in the prevalence of FA among patients after metabolic/

bariatric surgery, and the difference in prevalence was significant, as

shown by the meta-regression analysis. Although this review com-

prised 40 studies, only seven were longitudinal studies that evaluated

the prevalence of FA before and after bariatric surgery. Therefore,

further longitudinal studies are needed, especially with an experimen-

tal design with control groups, to determine the efficacy of surgical

interventions for improving FA outcomes and their effects on long-

term obesity control.
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