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Abstract

Objectives This systematic review aimed to compare the weight change in people with or without binge eating who under-
went various weight loss treatments.

Methods We searched for studies in PubMed, American Psychological Association, and Embase from inception to Janu-
ary 2022. The studies selected included assessment of binge eating and body weight before and after weight loss treatment
in people of any age. The meta-analyses were conducted using Comprehensive Meta-Analysis (CMA). We used Egger’s
regression test, the funnel plot, and the Trim and Fill test to assess the risk of publication bias.

Results Thirty-four studies were included in the systematic review, with a total of 10.184 participants. The included studies
were divided into three categories according to types of weight loss treatments, namely, (1) bariatric surgery; (2) pharmaco-
therapy isolated or combined with behavioral interventions; and (3) behavioral and/or nutritional interventions. The meta-
analyses showed no significant difference in weight loss between people with or without binge eating engaged in weight loss
treatments, with an overall effect size of —0.117 (95% CI —0.405 t0 0.171; P=0.426).

Conclusions Our findings showed no difference in weight loss in people with or without pre-treatment binge eating who
received various weight loss treatments. Weight loss treatments should not be withheld on the basis that they will not be
effective in people with pre-treatment binge eating, albeit their safety and longer term impacts are unclear.

Level of evidence: Level 1, at least one properly designed randomized controlled trials; systematic reviews and meta-analyses;
experimental studies.

Keywords Obesity - Binge eating - Weight loss - Systematic review - Meta-analysis

Introduction
Isabella Lobo and Felipe Q. da Luz have contributed equally to this

work.

Obesity is a global public health concern [1]. People with
obesity are at an elevated risk of weight-related health
complications, such as diabetes, cardiovascular diseases,
hypertension, metabolic syndrome, and fatty liver [2, 3]. In
addition, some people with obesity also experience recur-
rent binge eating episodes [3]. Binge eating is defined as the
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ingestion of an excessive amount of food in a given period,
typically within 2 h while feeling a sense loss of control over
food intake during the episode [4]. Previous studies showed
that a significant proportion of people with obesity expe-
rience binge eating episodes [5-7]. For instance, in Latin
America, 16-52% of people with obesity seeking weight
loss treatments had recurrent binge eating episodes [8]. In
Spain, 87% of people with binge eating disorder (BED) had
obesity [9], and in Finland, 56% of women with BED had
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overweight or obesity [10]. Moreover, the prevalence of peo-
ple with obesity and comorbid binge eating has increased
7.3-fold in South Australia from 1995 to 2015 [11].

The relationship between obesity and binge eating is com-
plex as binge eating can be a cause and a consequence of
obesity [12]. Nonetheless, people with obesity and comorbid
binge eating generally seek weight loss treatments rather
than therapies for eating disorders [13, 14]. For instance, a
systematic review found that 30-73% of people with obe-
sity and comorbid eating disorders sought weight loss treat-
ments [13], and another study showed that 59% of people
with BED seek treatments for problems with weight [14].
In addition, a study that investigated the prevalence of BED,
bulimia nervosa (BN) and recurrent binge eating in a mid-
dle-income country found that only 42.4% of people with
BED sought treatment [15]. From those, 35.3% contacted
a dietitian and only 25.9% sought a mental health profes-
sional (i.e., psychologist or a psychiatrist) [ 15]. Furthermore,
previous studies found that there is a low probability that
people with obesity and comorbid eating disorders receive
specialized therapies for their eating disorder [16, 17].
This means that people with obesity and comorbid recur-
rent binge eating are mostly accessing to weight loss treat-
ments rather than eating disorder treatments. This can be
problematic, because (1) people with obesity and comorbid
binge eating are thereby not accessing therapies to address
their eating disorder behaviors; and (2) recurrent binge eat-
ing may potentially hinder weight loss outcomes in obesity
treatments.

Previous studies showed contrasting findings regard-
ing whether binge eating can hinder weight loss in people
with obesity [18-25]. Some studies found that binge eat-
ing hinders weight loss outcomes in people with obesity
[18, 19], while other studies showed that people with or
without binge eating can lose weight similarly when they
receive a variety of weight loss treatments [18-23]. Studies
with meta-analyses also found contrasting results regarding
weight loss outcomes in people with or without binge eating.
A matched-study meta-analysis showed that post-treatment
weight loss was poorer in people with BED compared to
those without BED (1.3 kg versus 10.5 kg, respectively)
[26]. Nonetheless, this matched-study meta-analysis did
not investigate all the available literature in the field as it
evaluated the moderating influence of binge eating on weight
loss treatments that were matched to control key background
variables [26]. For instance, in that matched-study meta-
analysis, studies that investigated the effects of weight loss
treatments in people with BED—but did not include a sam-
ple of people without BED—were matched with a sample
of people without BED from another similar study [26]. In
contrast, a systematic review with meta-analysis showed that
pre-surgery binge eating had minimal or no effect on weight
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loss outcomes after bariatric surgery [21]. However, that sys-
tematic review with meta-analysis included only studies that
examined weight loss in people with or without binge eating
who underwent bariatric surgery, and excluded studies with
other types of weight loss treatments [21].

Overall, it is not clear whether binge eating hinders
weight loss outcomes in people with overweight or obe-
sity who received weight loss treatments that are routinely
implemented in clinics and hospitals. Thus, it is important
to further investigate whether binge eating is associated with
poor weight loss outcomes. This investigation is needed,
because—if people with overweight or obesity and comor-
bid binge eating have poorer weight loss outcomes compared
to those without binge eating—they may potentially benefit
from therapies to reduce their eating disorder psychopathol-
ogy and associated binge eating prior to initiating weight
loss treatments. However, if weight loss is similar in people
with or without binge eating, those with obesity and comor-
bid binge eating can potentially benefit from treatments that
address weight management and eating disorder behaviors
simultaneously [27]. This systematic review aims to com-
pare changes in body weight in people with or without pre-
treatment binge eating who received varied types of weight
loss treatments.

Methods

The Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) statement, updated in 2020, pro-
vided the framework for this review [28].

Information sources

In our systematic review we searched for eligible studies in
three databases, namely, PubMed, American Psychological
Association (APA), and Embase.

Search strategy

Our systematic review with meta-analyses were conducted
using the following population, intervention, control, and
outcome (PICO) [29] framework. The population included
people with overweight or obesity and pre-treatment binge
eating. The intervention comprised various weight loss treat-
ments. The control group consisted of people with over-
weight or obesity but without pre-treatment binge eating.
The outcome of this study was the change in body weight
after a weight loss treatment.

The search terms used in each database were described
below. The following search terms were used in the PubMed
database: (binge eating OR binge eating disorder* OR BED)
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AND (weight loss* OR weight reduction*) AND (obes* OR
overweight OR BMI OR body mass index), with filters for
“clinical study”, “clinical trial”, “controlled clinical trial”,
“randomized clinical trial”. The following search terms were
used in the APA database: (binge eating OR binge eating
disorder) AND (“obesity” OR overweight) AND (weight
loss OR weigh reduction). The following search terms were
used in the Embase database: (binge eating disorder OR
binge eating) AND (obesity OR overweight) AND (body
weight loss) with the filters “controlled clinical trial” and
“randomized clinical trial”. An initial search was conducted
in March 17th 2020 and a second search was conducted in
January 21st 2022 to update our results.

Selection process

The publications were inserted in EndNote, where duplicates
were removed. Next, the studies were included in the soft-
ware Rayyan, where the authors (IL, FQdL, TG) indepen-
dently screened them according to eligibility criteria, initially
by reading the titles and abstracts, and next by reading the
full texts. Additional studies were included by active search
of the reference lists of studies that met eligibility criteria.

Eligibility criteria

We included studies that (1) assessed binge eating prior to
weight loss treatments; (2) assessed body weight at pre- and
post-treatment in people with overweight or obesity that
were enrolled in a weight loss treatment; and (3) reported
assessments of body weight in 2 or more groups of peo-
ple with different levels of binge eating (e.g., subthreshold
binge eating, moderate binge eating, severe binge eating,
BED). Our primary outcome measure was change in body
weight from baseline to the last assessment of each study.
We did not include any restrictions on treatment settings/

Data collection process

We extracted the following data from eligible studies: (1)
characteristics of weight loss treatments; (2) sample charac-
teristics (e.g., levels of binge eating prior to treatment, age,
sex); (3) measures used to assess binge eating; and (4) body
weight at baseline, end of treatment, and follow-up assess-
ments. Data from the eligible studies were extracted by IL
and checked for accuracy by FQdL.

Data processing and meta-analyses

To conduct the meta-analyses, we compared body weight
change and standard deviations (SD) of the change in weight
from baseline to the end of treatment or last follow-up
assessment in groups of people with or without pre-treat-
ment binge eating and with overweight or obesity. Seven
studies identified in our systematic review were eligible for
a meta-analysis but did not report changes in body weight
and SD of the change in weight from baseline assessment to
the end of treatment or last follow-up assessment. For these
studies, we employed an imputation method delineated in
the Cochrane Handbook [30] to determine the SD of change
in weight from baseline to the end of treatment or last fol-
low-up assessment. The following procedure was used to
include the 7 abovementioned studies in a meta-analysis:

We used data from the studies that reported change in
body weight and SD of the change in weight from the base-
line assessment to the end of treatment or last follow-up
assessment to calculate the mean correlation. We used the
formulas below to calculate the mean correlation (first for-
mula) and SD of change in weight (second formula):

— SD?

2
+SD E,change

E.final
2 X SDE,baseline X SDE,ﬁnal

2
SDE,baseline
Corrg =

— 2 2
SDE,Change - \/SDE,baseline + SDE,ﬁnal - (2 X Corr X SDE,baseline X SDE,ﬁnal)

characteristics, language, date of publication, and partici-
pants’ age or sex.

We excluded studies with the following characteristics:
(1) studies with animals; (2) studies that examined cor-
relations between binge eating and weight loss but did not
compare weight change in people with or without binge
eating; (3) studies that included only people with recurrent
binge eating or only people without binge eating; and (4)
studies that did not assess pre- and post-treatment body
weight in groups of people with different levels of binge
eating.

Corr is the correlation coefficient; SDy,.ine 1S the stand-
ard deviation of ‘baseline’ means; SDyg,,, is the standard
deviation of “final” mean; SD g, is the standard deviation
of the change between timepoints.

To minimize risk of bias, we employed the following
three methods. First, some studies compared treatment
effects in groups with varying levels of binge eating, such
as no binge eating; moderate binge eating; and severe binge
eating. To address this, we analyzed only the most extreme
comparisons (i.e., no binge eating versus severe binge eat-
ing, rather than moderate binge eating versus severe binge
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eating). Second, the studies had different follow-up peri-
ods, so we analyzed the last assessment reported in each
study. In addition, we performed two sub-group analy-
ses based on the period of the last follow-up assessment:
(a) short term (last follow-up assessment conducted less
than 12 months/52.14 weeks after treatment commence-
ment) and (b) long term (last assessment conducted at
12 months/52.14 weeks or more after treatment commence-
ment). Third, when studies used multiple types of weight
loss treatment, such as cognitive behavior therapy and
behavior weight loss therapy, we analyzed each treatment
independently in our meta-analyses.

We excluded from the meta-analyses studies that did
not provide data that enabled the calculation of the SD of
the change in body weight from pre-treatment to the end of
treatment or last follow-up assessment. Studies with the fol-
lowing characteristics were excluded: (1) studies that did not
report sample sizes in the pre-treatment phase and at the end
of treatment or last follow-up assessment and (2) studies that
did not report SD or standard error (SE) or did not specify
whether data were reported in SD or SE. To facilitate the
analyses, we converted the measurement of time to a com-
mon unit (i.e., weeks). In addition, we converted SE into SD
from all the data reported in the studies. Body weight data
that was reported in 1b was converted to kg. However, some
studies reported body weight outcomes in other units (e.g.,
BMI or % weight change) that could not be converted.

Study risk of bias assessment

The quality of the studies was assessed by two authors (IS and
FQdL) using criteria adapted from a checklist for the assess-
ment of the methodological quality of randomized and non-
randomized studies of health care interventions [31]. Publica-
tions were assessed on the clarity of information provided about
the hypothesis or aim, outcomes, participants characteristics,
main findings, attrition rates, method of randomization, alloca-
tion concealment, validity and reliability of outcome measures,
blinding of participants and assessors, sample power calcula-
tion and selective outcome bias (i.e., whether or not researchers
appeared to selectively report their findings). Attrition <30%
was considered acceptable. Bias was defined as the practice
of reporting completers only for interventions, where attri-
tion was > 30%. Each publication included in this systematic
review was classified under each of these criteria as ‘yes’, ‘no’,
‘unclear’ or ‘not applicable’ (e.g., measures that were applica-
ble only to randomized controlled trials), as shown in Table 2.

Synthesis methods and certainty assessments
The meta-analyses were conducted using Comprehensive

Meta-Analysis (CMA) version 3.3.070. We calculated the
mean effect size and the true effect size in 95% confidence
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intervals. We used CMA add-on (i.e., CMA Prediction
Intervals) to calculate prediction intervals. We assumed that
the studies included in the meta-analyses were heterogene-
ous (e.g., due to differences in participants characteristics
and types of weight loss treatment) and used Q statistic
(variance of the observed effect sizes), and /> and Tau sta-
tistics to assess heterogeneity among studies in each meta-
analysis. We conducted sensitivity analyses by removing
one study at a time from each meta-analysis to investigate
whether the results would change from the overall result.

Reporting bias assessment

We used the Egger’s regression test, the funnel plot and Trim
and Fill test to assess the risk of publication bias. A cumula-
tive analysis was also conducted to assess small study effects
among the studies included in each meta-analysis.

Results
Study selection

As shown in Fig. 1, we found 2883 publications with our
search strategy. Five hundred fifty-two of these publications
were duplicated, 2145 were excluded after screening titles
and abstracts, and 55 were read in full. From those, 19 were
included and 15 additional publications were added from
reference lists of the eligible studies. In total, 34 studies were
included. These studies included a total of 10.184 partici-
pants and were published from 1990 to 2021.

Study characteristics

Study characteristics are described in Table 1. The samples
size of the studies ranged from 38 to 4901 participants.
Twenty-seven studies included male and female participants,
and 7 studies included only female participants. Most studies
(32 out of 34) included adults, 1 study included only ado-
lescents, and 1 study included only children. The period of
post-treatment assessments ranged from 10 weeks (i.e., end
of treatment) to 313 weeks (i.e., extended follow-up assess-
ment). Fourteen of the studies had a short-term follow-up
period (i.e., < 12 months) and 20 studies had a long-term
follow-up period (i.e., > 12 months) (see Table 1).

The included studies were divided into 3 categories accord-
ing to types of weight loss treatments: (1) bariatric surgery; (2)
pharmacotherapy isolated or combined with behavioral inter-
ventions; and (3) behavioral and/or nutritional interventions.
We found 12 studies with bariatric surgery [32—43], 7 studies
with pharmacotherapy isolated or combined with behavioral
interventions [44-50], and 15 studies with behavioral and/or
nutritional interventions [51-65] (Table 2).
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Fig. 1 Flow chart of the systematic review search. We excluded from
the meta-analyses studies that (1) did not report sample sizes in the
pre-treatment phase and at the last assessment; (2) did not report SD
or standard error (SE) or did not specify whether data were reported

Results of syntheses

Seventeen out of the 34 included studies reported data that
was suitable for a meta-analysis, and we conducted 6 meta-
analyses in total. The remaining 17 studies did not report
data in a format that was suitable for a meta-analysis and
were assessed qualitatively.

Overall weight change in people
with or without binge eating who received any type
of weight loss treatments

One of our meta-analyses compared weight change in peo-
ple with or without binge eating who received any type
of weight loss treatment. This meta-analysis included the

Identification of studies via databases and registers Ident|f‘:::t:teu:rrln<;ft:(t:£les via
c Records identified from*: Record.s removed before Records identified from:
2 Databases (n=3) —— [ Soreening: itati i
© Registers (n = 2883) Duplicate records removed C|tat|on_search|ng
8 gisiers (n = 552) (=24
=
()
: I !
)
Records screened .
(n = 2331) L 5 Records excluded** Reports sought for retrieval
(n =2145) (n=0)
= Reports sought for I Reports not retrieved Reports assessed for
= retrieval (n = 186) (n=131) eligibility (n = 24)
g L
[
& | l
Reports excluded:
Reports excluded:
Reports assessed for L | Did not have a comparison
eligibility (n = 55) between groups regarding Participants with history of
to weight loss (n.= 25) BED or trend of BED (n = 3)
l Did not have weight loss Did not have a comparison
— data (n = 5) between groups (n = 2)
) Other outcomes (n = 6) Did not have weight data
o . before or after intervention
§ Studies included in Studies excluded from the (n=4)
5 review (n = 34) meta-analyze (n = 17)
© Reports of included
= studies (n = 34)

in SD or SE; and (3) studies that did not provide data that enabled the
calculation of the SD of the change in body weight from pre-treat-
ment to the end of treatment or last follow-up assessment

outcome of 21 weight loss treatments, that were reported
in 17 studies, with a total of 3017 participants. This meta-
analysis showed no significant difference in weight loss
between people with or without binge eating, with an
overall effect size (standardized mean difference, SMD)
of —0.117 (95% confident interval [CI] 0-0.405 to 0.171;
P =0.426), which is considered small by Cohen’s [66] def-
inition. The studies in this meta-analysis showed heteroge-
neity. Heterogeneity was calculated by Tau? (variance of
true effect size) with a value of 0.345, and Tau (standard
deviation of the true effect sizes) was 0.588 which is con-
sidered high, and I* of 82.6. The prediction interval (PI)
was — 1.38 to 1.15 (Fig. 2), which means that in 95% of
all populations the true effect size would fall in this range.
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89 Page 24 of 31 Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity (2023) 28:89
Table 2 Quality of the studies included in the systematic review
Publication  Hypothesis  Participants ~ Attri- Method of  Allocation ~ Outcome Blind Sample Absence of
oraimand  character- tion rates randomiza-  concealment measures participants power cal-  selective
outcomes istics and (dropouts) tion valid and and asses- culation outcome
clearly main find- reported and reliable sors bias
described ings clearly  acceptable
described
Algeretal.  Yes Yes Yes Not applica- Not applica- Yes No Unclear Yes
[44] ble ble
Alger-Mayer Yes Yes Yes Not applica- Not applica- Yes No Unclear Yes
et al. [32] ble ble
Balantekin ~ Yes Yes Yes Not applica- Not applica- Yes No Unclear Yes
et al. [54] ble ble
Baueretal. Yes Yes Yes No No Yes No Yes Yes
[45]
Ben-Porat Yes Yes Yes No No Yes No Unclear Yes
et al. [43]
Bishop-Gil-  Yes Yes No No No Yes Yes Unclear Yes
yard et al.
[55]
Bjorkman Yes Yes No Not applica- Not applica- Yes No Unclear Yes
et al. [59] ble ble
Bocchieri- Yes Yes Yes Not applica- Not applica- Yes No Unclear Yes
Ricciardi ble ble
et al. [38]
Carbone Yes Yes Yes Not applica- Not applica- Yes No Unclear Yes
et al. [50] ble ble
Chao et al. Yes Yes No Not applica- Not applica- Yes No Unclear Yes
[33] ble ble
Chao et al. Yes Yes Yes Yes Yes Yes No Yes Yes
[60]
Collesetal.  Yes Yes Yes Not applica- Not applica- Yes No Unclear Yes
[34] ble ble
Delinsky Yes Yes No Not applica- Not applica- Yes No Unclear Yes
etal. [51] ble ble
Gladisetal. Yes Yes Yes No No Yes No Unclear Yes
[63]
Greenetal. Yes Yes Yes Not applica- Not applica- Yes No Unclear Yes
[35] ble ble
Grilo et al. Yes Yes Yes Yes Yes Yes Yes Yes Yes
[48]
Grilo et al. Yes Yes Yes No Yes Yes Yes Unclear Yes
[49]
Kops et al. Yes Yes Yes Not applica- Not applica- Yes No Unclear Yes
[39] ble ble
LaPorte et al. Yes Yes No Not applica- Not applica- Yes No Unclear Yes
[56] ble ble
Marcus et al.  Yes Yes No Yes Yes Yes No Unclear Yes
[47]
Masheb et al. Yes Yes Yes Yes Yes No No Yes Yes
[61]
Nautaetal.  Yes Yes Yes No No Yes No Unclear Yes
[53]
Nikiforova  Yes Yes Yes Not applica- Not applica- No No Unclear Yes
et al. [36] ble ble
Porzelius Yes Yes No No No Yes No Unclear Yes
et al. [52]
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Table 2 (continued)

Publication ~ Hypothesis  Participants  Attri- Method of ~ Allocation ~ Outcome Blind Sample Absence of
oraimand  character- tion rates randomiza-  concealment measures participants  power cal-  selective
outcomes istics and (dropouts) tion valid and and asses- culation outcome
clearly main find-  reported and reliable sors bias
described ings clearly  acceptable

described
Puglisietal.  Yes Yes Yes Not applica- Not applica- Yes No Unclear Yes
[40] ble ble
Raymond Yes Yes Yes No No Yes No Unclear Yes
etal. [57]
Salletetal.  Yes Yes Yes Not applica- Not applica- Yes No Unclear Yes
[41] ble ble

Susmallian  Yes Yes Yes Not applica- Not applica- Yes No Unclear Yes

et al. [42] ble ble

Telchetal.  Yes Yes No data Not applica- Not applica- Yes No Unclear Yes

[58] ble ble
Tsengetal. Yes Yes No Not applica- Not applica- Yes No Unclear Yes
[64] ble ble

Wadden Yes Yes No Not applica- Not applica- Yes No Unclear Yes

et al. [62] ble ble

Wadden Yes Yes No Not applica- Not applica- Yes No Unclear Yes

et al. [37] ble ble

Yanovski Yes Yes No Not applica- Not applica- Yes No Unclear Yes

et al. [65] ble ble

De Zwaan Yes Yes Yes Not applica- Not applica- Yes No Unclear Yes

[46] ble ble
Fig.2 Distribution of true Distribution of True Effects
effects
e
-2.00 .50 -1.00 -0.50 0.00 0.50 1.00 1.50 2.00

Standardized difference in means (g)

The mean effect size is -0.12 with a 95% confidence interval of -0.41 to 0.17
The true effect size in 95% of all comparable populations falls in the interval -1.38 to 1.15

Our subgroup analysis showed no statistically signifi- ~ Assessment of weight change in people
cant differences in body weight between people with or  with or without binge eating in specific types
without binge eating at short (< 12 months) versus long  of weight loss treatments
(= 12 months) follow-up assessments following any type
of weight loss treatment, with an overall effect size of =~ We also examined changes in body weight in people with
—0.118 (Cl of —0.419 to 0.184; P=0.44). However, we  or without binge eating in three sub-group analysis in
found significant heterogeneity (see Table 3). our meta-analyses categorized by the type of weight loss
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Table 3 Summary effect sizes and heterogeneity from the meta-analyses conducted in this systematic review

Category No of studies Summary effect Heterogeneity Prediction interval
Size (95% confidence P value* Q (degrees of free- Pvalue for 2 (%)° Tau®
interval) dom) X2 test on

o
Overall studies 21 —0.117 (-0405t0  0.042 114.651 (20) 0.000 82.556 0.345 —1.38to1.15
0.426)
Intervention types
Behavioral and/or 11 —0.084 (-0478to  0.675 10.052 (10) 0.436 0.521 0.000
nutritional inter- 0.310)
ventions
Bariatric surgery 6 —0.538 (- 1.066to  0.046 82.635 (5) 0.000 93.949 1.138
—0.010)
Pharmacotherapy 4 0.434 (-0.216 to 0.191 2.427 (3) 0.489 0.000 0.000
isolated or com- 0.184)
bined with behav-
ior interventions
Follow-up time
Interventions with 13 —-0.202 (-0.584t0  0.299 97914 0.000 87.744 0.676
short follow-up 0.179)
(< 12 months)
Interventions with 8 0.022 0.929 16.703 0.019 58.092 0.081

long follow-up
(=12 months)

(=0.468 t0 0.513)

aSummary effects are based on standard mean difference (SMD). Bold P values show statistically significant values (i.e., <0.05)

®P value for Q statistics shows the result of testing the null hypothesis that all studies have the same underlying effect size, and the Q value is a
measure of how likely the observed variations would be if that hypothesis were true

‘I2 values show the observed heterogeneity in the meta-analysis is due to true variance i.e., sampling error

9Tau2 shows the estimations in the variance of the true effect sizes across different studies

treatment (i.e., bariatric surgery; pharmacotherapy isolated
or combined with behavioral interventions; behavioral
and/or nutritional interventions) (Fig. 3). We assumed a
common among-study variance component across sub-
groups (pool within-group estimates of tau-squared) and
combined the subgroups using random effects to yield an
overall effect. The results of our meta-analyses showed that
people without binge eating prior to bariatric surgery lost
significantly more body weight compared to those with
binge eating prior to bariatric surgery (SMD =—0.538;
CI=-1.066 to —0.010; P=0.046). However, signifi-
cant heterogeneity was observed between the studies (P
value =0.000), with a prediction interval (PI) from — 1.87
to 0.79. This precludes us from making a definitive conclu-
sion regarding the superiority of bariatric surgery induced
greater weight loss in people without binge eating com-
pared to those with pre-treatment binge eating. When
investigating the effect of pharmacotherapy isolated or
combined with behavior interventions on weight loss, our
results showed no difference in weight loss in people with
or without pre-treatment binge eating (SMD = —0.434;
CI=-0.216 to 1.084; P=0.191). We did not find evi-
dence of heterogeneity in this meta-analysis. Finally, our
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meta-analysis investigating the effect of behavioral and/or
nutritional interventions on weight loss found no differ-
ence in weight loss in people with or without pre-treatment
binge eating (SMD =-0.084; CI=-0.478 to —0.310;
P=0.675). We did not find evidence of heterogeneity in
this meta-analysis. In addition, our assessment of report-
ing bias assessment did not show any effect on our results.

Studies that were not included
in a meta-analysis, because data format
was not suitable for a meta-analysis

Weight loss in people with or without binge eating
who underwent weight loss surgery

Six studies assessed weight loss in people with or without
pre-treatment binge eating who underwent bariatric sur-
gery. Two of these studies found that people with binge
eating lost significantly less weight in comparison with
those without binge eating [33, 41] and four of these stud-
ies did not find significant differences in weight loss in
people with or without binge eating [34, 36, 38, 43].
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Fig.3 Forest plot by intervention subgroup and general. The first
diamond (from the top-down) refers to behavioral and/or nutritional
interventions, the second diamond refers to pharmacotherapy iso-

Weight loss in people with or without binge
eating who received pharmacotherapy isolated
or combined with behavior interventions

Three studies [44, 46, 47] assessed weight loss in people
with or without pre-treatment binge eating who received
pharmacotherapy isolated or combined with behavioral
interventions. These studies did not find significant dif-
ferences in weight loss in people with or without binge
eating [44, 46, 47].

Weight loss in people with or without binge
eating who received behavioral and/or nutritional
interventions

Eight studies [51, 56-58, 60, 61, 63, 64] assessed weight
loss in people with or without pre-treatment binge eating
who received behavioral and/or nutritional interventions.
Two of these studies found that people with binge eating
lost significantly less weight in comparison with those with-
out binge eating [60, 61], and 1 study showed that people
with binge eating lost significantly more weight than people
without binge eating [63]. However, most studies (i.e., 5

Hedges's g and 95% CI

4.00 8.00

Fawvours with BE

lated or combined with behavior interventions, and the third diamond
refers to weight loss surgery. The last diamond refers to all treatments
combined

out of 8) did not find significant differences in weight loss
between people with or without pre-treatment binge eating
who received behavioral and/or nutritional interventions [51,
56-58, 64].

Discussion

The aim of this systematic review with meta-analyses was
to compare changes in body weight in people with or with-
out pre-treatment binge eating who received a variety of
weight loss treatments. Overall, the meta-analyses found no
differences in weight loss—between people with or without
pre-treatment binge eating—at the end of treatment or last
follow-up assessment reported in each study. There were
also no differences in weight loss observed in sub-group
analyses for different types of weight loss treatments or
follow-up periods. While we found a difference in weight
loss between people with or without pre-treatment binge
eating in the studies of bariatric surgery, we were unable to
conclude that there is a difference in weight loss due to high
level of heterogeneity present. Furthermore, our qualitative
analysis of studies that were not included in a meta-analysis
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(i.e., studies that did not report data in a format that was suit-
able for a meta-analysis) also showed no difference in weight
loss in people with or without pre-treatment binge eating.

Our findings are in line with the results of a previous
systematic review with meta-analysis that found no differ-
ence in weight loss between people with or without binge
eating who underwent bariatric surgery [21]. In addition, our
systematic review with meta-analyses expands the knowl-
edge in this field as we found no difference in weight loss
between people with or without binge eating who received
other weight loss treatments (i.e., pharmacotherapy isolated
or combined with behavior interventions; behavioral and/
or nutritional interventions). Our findings contrasted with
the findings of a matched-study meta-analysis that showed
that people with pre-treatment BED lost significantly less
weight compared to people without pre-treatment BED in a
variety of weight loss treatments [26]. However, the method
of that matched-study meta-analysis differs from our sys-
tematic review with meta-analyses [26]. For instance, as we
mentioned in the Introduction, that matched-study meta-
analysis did not comprehensively search the literature for
all published studies that examined the effects of weight
loss treatments in people with or without binge eating [26].
Moreover, that matched-study meta-analysis included only
studies that were published until 2004, while our systematic
review with meta-analyses included studies that were pub-
lished until 2022 [26].

A potential explanation for our finding of similar weight
loss in people with or without pre-treatment binge eating
is that some weight loss treatments can potentially induce
greater control over eating behavior. For example, some
studies included in our systematic review showed that binge
eating reduced once people received weight loss treatments
[33, 37, 43-45, 47, 50, 52, 53, 55, 57, 60, 64]. Similarly, a
randomized trial that was not included in our review showed
that people with binge eating who received a dietary inter-
vention reduced binge eating, uncontrolled eating, and emo-
tional eating [67]. In addition, a longitudinal study showed
that loss of control over eating and BED reduced 1 year
after bariatric surgery (albeit loss of control over eating
and BED resumed in the following years) [68]. Finally, a
systematic review with meta-analysis found reductions in
eating disorder symptoms, binge eating severity, and binge
eating episodes in people with overweight or obesity who
received behavior weight management interventions [69].
Overall, these studies suggest that weight loss interventions
conducted under clinical supervision can potentially assist
people in reducing binge eating at least during the treatment
phase.

In conclusion, our systematic review with meta-analyses
found no difference in weight loss in people with or without
binge eating who received a variety of weight loss treat-
ments. Thus, it is unlikely that pre-treatment binge eating
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will impede weight loss outcomes in people with overweight
or obesity who received clinically supervised weight loss
interventions. Notwithstanding that people with or without
binge eating can reduce body weight similarly, psychologi-
cal assessments of people with obesity seeking weight loss
treatments can be useful to identify those who may benefit
from eating disorder therapies.

Strengths and limits

Our systematic review with meta-analyses has several
strengths and limitations. A notable strength is that [28].
Our review was comprehensive, as it included varied
types of weight loss treatments or combinations of treat-
ments, and samples of males and females of different
age groups. We also performed sub-group analyses (e.g.,
based on different treatment categories, or length of the
last assessment) and conducted a qualitative analysis of
studies that were not included in a meta-analysis, allow-
ing us to gain a comprehensive understanding of weight
change in individuals with or without pre-treatment binge
eating who underwent various weight loss interventions.
Our systematic review with meta-analyses was limited in
that the risk of bias assessment showed that some of the
included studies had a low-quality regarding method of
randomization, allocation concealment, blind participants
and assessors, and sample power calculation, which lowers
the strength of data reported in these studies. In addition,
this review was limited in that there were differences in
the methods used to classify the occurrence of binge eat-
ing in the included studies. Some of the studies included
participants that met full criteria for BED, while other
studies included participants with subthreshold BED, or
participants only with loss of control over eating. This is
relevant as more extreme comparisons (e.g., people with
BED versus people without binge eating) can potentially
show significantly greater differences in weight loss [26].
Second, we did not examine the effects of weight loss
treatments on binge eating behaviors. This is an impor-
tant consideration, because the occurrence or absence of
binge eating episodes during a weight loss treatment can
potentially interfere with weight loss outcomes. For exam-
ple, a previous study found that people with pre-treatment
binge eating that stopped binge eating once they received
an intensive lifetime intervention were just as successful
to lose weight as people without binge eating [20]. In addi-
tion, most studies included in our systematic review did
not assess whether participants engaged in other eating
disorder behaviors (e.g., compulsive exercise, self-induced
vomiting, or abuse of laxatives/diuretics) that can poten-
tially influence weight loss outcomes. It is noteworthy that
we did not investigate the safety of weight loss treatments
on mental health of people with overweight or obesity
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and recurrent binge eating and the risk of transitioning
to a restrictive eating disorder, such as atypical anorexia
[70]. Even though behavior weight management interven-
tions do not increase eating disorder behaviors in most
adults, a small proportion of people (0-6.5%) can be at
risk of experiencing eating disorder symptoms during or
after behavior weight loss treatments [69]. Thus, in any
event eating disorder therapies following updated guide-
lines should be provided to people with a high body weight
and comorbid binge eating seeking weight loss treatments
[71]. Finally, it should be noted that the differential weight
loss in people with or without binge eating derives mostly
from sub-analyses of the studies included in our review.

What is already known about this subject?

Previous studies showed contrasting findings on whether
pre-treatment binge eating can hinder weight loss in people
who received obesity treatments.

What do we now know as a result of this study
that we did not know before?

Our systematic review with meta-analyses found no differ-
ence in weight loss in people with or without pre-treatment
binge eating who received varied types of weight loss treat-
ments. Weight loss treatments should not be withheld on
the basis that they will not be effective in people with pre-
treatment binge eating. However, further research is needed
to investigate the safety and long-term impacts of weight
loss treatments in people with recurrent binge eating.
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