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Summary
Background It is unclear whether weight loss interventions worsen disordered eating in people living with overweight/
obesity. We aimed to systematically evaluate the association between weight loss interventions and disordered eating.

Methods Six databases were searched from inception until September 2024. Trials of weight loss interventions in
people with overweight/obesity were included if they reported a validated score for disordered eating on either the
Eating Disorder Examination Interview or the Eating Disorder Examination Questionnaire pre- and post-intervention.
Interventions included behavioural weight loss programmes (BWL) and pharmacotherapy licenced for weight loss,
with or without concurrent psychological support, provided for at least 4 weeks. Pooled standardised mean
differences (SMD) in scores of disordered eating were calculated using random effects meta-analyses. Risk of bias
(RoB) was assessed using the Cochrane RoB 2 tool and the Newcastle-Ottawa scale for randomised and single-
arm trials, respectively (PROSPERO ID: CRD42023404792).

Findings Thirty-eight studies with 66 eligible arms (61 interventions: 29 BWL, 11 BWL + pharmacotherapy, 20
BWL + psychological intervention, 1 pharmacotherapy + psychological intervention) and 3364 participants in total
were included. The mean weight change was —4.7 kg (95% CI: -5.7, —3.7). Compared with baseline, disordered eating
scores improved by —1.47 SMD units (95% CI: -1.67, —=1.27, p < 0.001, I* = 94%) at intervention completion (median
of 4 months). Seven randomised trials that directly compared a weight loss intervention to no/minimal intervention
reported an improvement of —0.49 SMD units (95% CI, —0.93, -0.04, p = 0.0035, I* = 73%). Sub-group analyses
showed: (a) disordered eating scores improved more in people with an eating disorder at baseline compared with
people without high scores, (b) no clear evidence that the association depended upon intervention type, and (c)
disordered eating scores improved more in trials rated at low overall RoB.

Interpretation Despite heterogeneity in effect size, weight loss interventions consistently improved disordered eating
scores. These findings provide reassurance that weight loss interventions might not worsen disordered eating and
may improve it.
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The prevalence of obesity in adults has also
increased, doubling since 1990; an estimated 250 billion

Introduction
Eating disorders have amongst the highest morbidity and

mortality of any psychiatric disorder,' incurring major
costs to individuals and health care systems. The global
prevalence of eating disorders is increasing, with a lifetime
prevalence of around 8% for women and 2% for men and
an apparent doubling in prevalence from the early 2000s.”

adults globally were affected by overweight/obesity in
2022 Excess weight increases the incidence of many
non-communicable diseases, such as type 2 diabetes
(T2D), cardiovascular disease* and several cancers.’
Intentional weight loss improves cardiometabolic risk
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Research in context

Evidence before this study

Concerns have been expressed that intentional weight loss
may cause or exacerbate disordered eating. There is some
limited evidence from previous systematic reviews that
behavioural weight loss programmes either do not change or
reduce disordered eating, but previous reviews have excluded
some studies enrolling people with eating disorders or
interventions with pharmacotherapy.

Added value of this study

In people living with overweight/obesity, behavioural weight
loss interventions were associated with significant
improvements in disordered eating scores at the end of the
intervention and for shortly after, regardless of baseline
disordered eating scores. The improvement in scores was
greater in the pre-post analysis of single arm trials but was

factors and reduces morbidity and mortality.®” Behav-
ioural weight loss programmes (BWL), surgery, medi-
cation or combinations of these treatments can support
people to lose weight.* Weight loss can be pursued both
in the context of a led or self-guided programme.

Eating disorders, in particular involving binge eating,
are more prevalent amongst people with obesity when
compared to people with healthy weight.” One possible
explanation for this co-occurrence is that attempts at
intentional weight loss could lead to eating disorders in
those vulnerable. Body dissatisfaction can lead to dietary
restraint, with lapses in control leading to guilt, lowered
self-esteem, and binge eating, thereby redoubling re-
straint." An alternative or complementary explanation is
that shared risk factors, including genetic and psycho-
logical factors, could account for this co-occurrence. Data
on whether weight loss interventions increase or decrease
the incidence of eating disorders or disordered eating
would help resolve this uncertainty. Several systematic
reviews have provided imprecise evidence suggesting a
potential benefit of participating in BWL programmes on
eating disorder symptoms. However, these reviews
excluded studies with interventions targeting eating
disorders alongside weight loss or using weight loss
pharmacotherapy or were not able to conduct meta-ana-
lyses.""> Accordingly, we undertook a systematic review
to assess the impact of weight loss interventions, with or
without pharmacotherapy, on disordered eating symp-
toms, regardless of baseline disordered eating status or
type of weight loss intervention.

Methods

The review protocol was prospectively registered on the
International Prospective Register of Systematic Re-
views (PROSPERO, ID: CRD42023404792)."" The

also evident in the meta-analysis of the randomised
controlled trials. It was also greater in people with higher
eating disorder scores and in studies appraised as at low risk
of bias.

Implications of all the available evidence

People living with overweight/obesity enroling in
interventions intended to promote weight loss consistently
experience improvements in their symptoms of disordered
eating in the short-term and there is modest evidence from
trials that this is causal. Weight loss programmes reduce risk
factors for, incidence of, and mortality from cardiovascular
disease and other problems of excess adiposity. This data
should provide reassurance to practitioners to offer weight-
loss treatments, even to people living with an eating disorder
to improve their health.

review followed the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analysed (PRISMA) report-
ing guidelines.™

Eligibility criteria

Randomised controlled, randomised comparative,
and single-arm trials of weight loss interventions were
included if they recruited adults (>18 years) with
overweight/obesity (as defined in the original publi-
cations), with or without disordered eating or eating
disorders at baseline. Studies that included partici-
pants with both healthy and excess weight were
included only if they reported results in the subgroup
of those with overweight/obesity at baseline. BWL
programmes had to prescribe energy restriction with
an explicit weight loss goal.”” Psychological in-
terventions had to include widely used psychological
treatments aimed at weight loss and lasting at least 4
weeks, like cognitive behavioural therapy (CBT), or
interventions developed and/or delivered by psychol-
ogists/therapists/mental health professionals (or
relevant students). Pharmacotherapy interventions
were those licensed for obesity treatment (or those
that share a class effect) in the UK. Behavioural
weight loss programmes could be combined with
pharmacotherapy and/or psychological support to
manage disordered eating and thereby reduce weight.
Interventions focusing solely on exercise/physical
activity without energy restriction were excluded.
There was no restriction on the length of follow-up of
participants.

Studies were required to report disordered eating in
either a global score and/or sub-scale scores using the
Eating Disorder Examination (EDE) Interview or the
Eating Disorder Examination Questionnaire (EDE-Q),
and we extracted all available scores. The EDE, and the
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questionnaire derived from it, EDE-Q, are considered
the gold standard'® and they both have been validated
among clinical and community samples."”"

For comparative trials, the comparators could be
usual care, minimal intensity interventions for weight
loss, or waiting list control. Usual care was determined
in the context of what is usually offered in routine care
by non-specialist staff (e.g. publicly available resources
on diet and weight loss). If studies had arms described
as “usual care” but offered specialist advice and/or
referral to structured programmes, these were included
as active interventions. Studies in animals, children
and/or adolescents, on people with obesity due to ge-
netic conditions (e.g. Prader-Willi syndrome), or after
bariatric surgery, or pharmacotherapy used off-label for
weight loss (e.g. antidepressants not licenced for weight
loss) were excluded.

Process

MEDLINE, Embase, PsycINFO, CINAHL, Cochrane
Central Register of Controlled Trials and Web of Sci-
ence were searched from inception until 30/09/2024,
using relevant terminologies to capture: “weight loss/
weight management”, “obesity/overweight”, “disor-
dered eating/eating disorders”. The search strategy can
be found in the Supplementary Materials, section B.
Searches were not restricted by country or language.
References both within systematic reviews identified
through searches, and of the studies included in this
review, were screened.

The Covidence software was used for abstract and
full-text screening.® Extraction was performed into a
pilot-tested and bespoke extraction sheet in Microsoft
Excel. Five independent reviewers (ET, GW/HT, DW/
AT) screened titles and abstracts, and full texts for in-
clusion. Two reviewers (ET, HT) independently extrac-
ted data, and two independent reviewers (GW, AT)
checked 50% of extractions for accuracy. Any conflicts in
screening or extraction were resolved by discussion, or
by referral to a third reviewer (DAK). Study authors were
contacted for further data and/or clarifications, if
needed. The outcomes at end of intervention and post-
intervention follow-up were extracted where the latter
took place at least six weeks after end of intervention.
Body weight was also collected, when available.

Risk of bias for randomised clinical trials was
assessed by two independent reviewers (ET, GW), using
the Cochrane risk of bias tool”’ and the Newcastle
Ottawa scale for observational studies.” Risk of bias was
assessed based on randomisation sequence generation,
allocation concealment, blinding of outcome assess-
ment, and attrition bias. It is not possible to blind par-
ticipants or study personnel in behavioural intervention
trials, therefore this domain was not assessed. Studies
were judged at high risk of attrition if fewer than 75% of
participants were followed up at the end of the inter-
vention. Blinding of outcome assessment was judged as
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high risk if EDE interviews were done by study mem-
bers who were aware of the participants’ allocation.
Outcomes captured through self-reported EDE-Q were
deemed low risk, as completion could not be influenced
by the presence of a researcher. We assessed publication
bias with funnel plots.

Statistics

Given eligible studies included both EDE-Q and EDE
scores, we calculated the standardised mean difference
by dividing the difference in the mean disordered eating
score pre- and post-intervention by the standard devia-
tion of the change.”” When estimating the SD of change,
we assumed the baseline and follow-up values were
correlated based on published data.”* We repeated this
process for the EDE-Q/EDE subscales. In some studies,
only mean subscale scores were reported, without the
mean global score; we therefore calculated the mean
global score by dividing the sum of the mean subscale
scores by the number of subscales. We conducted a
post-hoc sensitivity analysis excluding these studies. We
included analyses that imputed missing data where
available. To reduce bias in summary estimates, we
included studies regardless of whether the outcome
showed significant change at follow-up.

Where studies only reported body mass index (BMI),
we calculated weight using mean height by sex for the
specific country.”

The pooled estimates were based on outcomes of
similar endpoints and the pooled estimates are pre-
sented as mean differences with 95% confidence in-
tervals (CI) for continuous variables. The minimum
number of studies for quantitative synthesis in a meta-
analysis was set at three. Statistical heterogeneity was
assessed using the I? statistic tool,” with 0-24% indi-
cating no heterogeneity, 25-49% low, 50-74% moderate
and 75-100% high heterogeneity.

We wused random-effects models because of the
expected heterogeneity in the interventions and study
populations. We conducted a meta-analysis for single arm
trials pre and post intervention and a separate meta-
analysis pooling randomised control trials comparing
weight loss interventions with no active/minimal treat-
ment, using the Hartung—Knapp-Sidik—Jonkman
approach applied to the DerSimonian-Laird simple
method of moments estimator to obtain less biased esti-
mated effects and 95% CIs.” For 3-arm RCTs, we
compared the participants in each of the two interventions
against half of the participants in the control group. Out-
comes are summarised as difference in means with 95%
CIs, both for SMD in disordered eating scores as well as
weight in kg.

We ran two pre-specified sub-group analyses: (1) a
sub-group analysis based on type of intervention (BWL
versus BWL + pharmacotherapy versus BWL + psycho-
logical support) and (2) a subgroup analysis based on the
baseline status of disordered eating. For the latter, we
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classed baseline disordered eating based on reported
eligibility criteria as people with or without eating dis-
orders. If not specified we classified the population as
not having an eating disorder, if the EDE/EDE-Q score
was <2.67, or as unselected for eating disorders, if it was
at least 2.67.”* We undertook a post-hoc subgroup
analysis based on overall risk of bias score. We con-
ducted a meta-regression of the association between
weight change and change in disordered eating scores.
All analyses were conducted in R Studio, version 4.3.3.%

Ethics
Ethical approval to conduct this work was not required.

Role of funding source

The funder had no role in the design and conduct of this
study; collection, management, analysis, and interpre-
tation of the data; preparation, review, or approval of the
manuscript; and decision to submit the manuscript for
publication.

4487 references
identified

524 full-text studies
assessed for
eligibility

4 studies identified
from reference lists/ |
SRs

38 studies were
included, after
studies with
multiple
publications were
merged

Fig. 1: PRISMA flow diagram.

—»>

Results

The literature search identified 4487 records and 524
references were full-text screened, with 38 studies
included (Fig. 1). Twenty studies were ongoing and/or
had not published results prior to October 2024.

The 38 trials included 3364 participants at baseline
and reported on 66 eligible arms, including 10 rando-
mised controlled trial arms, plus their 7 respective
control groups. The number of participants per inter-
vention arm ranged from 11 to 167, with a mean of 40
per arm. Fourteen studies were conducted in Europe
and the United Kingdom (UK), 21 in North America,
two in South America and one in Australia and New
Zealand (Table 1, Supplementary Materials, section C).

Twenty-six arms from 20 studies included partici-
pants with a diagnosis of an eating disorder, 28 arms
from 18 studies excluded people with eating disorders, 9
arms from 4 studies were unselective. When paired with
weight loss interventions, psychological interventions
either targeted the treatment of disordered eating,**~* or

418 duplicates

(4457 studies) T
A 4
4039 studies ) 3514 studies
screened irelevant
486 studies excluded
A\ 4 - 133 used secondary outcome questionnaires not included in

this review
-118 studies had ineligible interventions:
>62 psychological intervention only or ED treatments
>16 ineligible medication
>13 mindfulness-type only interventions
>6 ED and/or obesity prevention
>7 self-monitoring/self-help only intervention
>14 other (exercise, weight maintenance, acupuncture etc)
-114 studies used body image or other ineligible questionnaires
to assess outcome
-57 studies had ineligible study design
-28 studies were systematic reviews
-14 studies included ineligible population
-20 studies had no results published yet or results couldn't be
found
-2 studies was near-miss (used short EDE-Q version)
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Study & country Total, no Arms Presence of Outcome assessment tool Duration, mo Next follow-up
(at baseline) disordered post-intervention
eating at baseline completion
Berk et al,, 2018*° 83 Very low-calorie diet No EDE-Q 18 m (higher intensity 24 months
The Netherlands (VLCD) + cognitive behavioural up till ~6 months)
therapy (CBT)
75 VLCD
Grilo et al., 2005>" 25 Orlistat + CBT (ED treatment) Yes EDE, subscales 3 months 6 months
USA 25 CBT + moderate weight loss diet 3 months
(ED treatment)
Wilfley et al.,, 2002°” 81 (BT and mild weight loss therapy Yes EDE (manually converted 6 months 10 months
USA (ED treatment) by sub-scales), subscales
Calugi et al,, 2016 54 Residential weight loss No EDE, subscales ~1 month intensive N/A
Italy 54 (BED) therapy + CBT Yes and then as outpatient (in
total 6 months)
Carbone et al., 23 (BED) Naltrexone-Bupropion + mild Yes EDE-Q, subscales 4 months N/A
20217 20 weight loss diet (treatment for No
Italy altered eating behaviour + weight
loss)
Carels et al., 2021°> 26 Behavioural weight loss + self No EDE -Q (manually converted by 3 months N/A
USA compassion skills training sub-scales), subscales
28 Behavioural weight loss
Chao et al, 2019°° 50 Behavioural weight loss therapy Population EDE-Q, subscales 6 months 12 months
USA 50 Intensive Behavioural weight loss  unselected by ED

therapy + liraglutide

50 Intensive Behavioural weight loss
therapy with 12-week low calorie
diet + liraglutide

daluz et al, 2017°” 50 Mild weight loss + enhanced CBT ~ Yes EDE-Q 6 months 12 months
Brazil (ED treatment)
DalleGrave et al., 67 Weight loss + group CBT No EDE-Q 18 months N/A
2020
Italy
Mensinger et al., 40 Weight loss programme No EDE-Q, subscales 6 months 24 months
2016
USA
Di Marco et al., 20 Standard guided self-help weight ~ No EDE-Q subscales, EDE-Q 3 months N/A
2009%° loss + motivational interviewing (manually converted
USA 19 Standard guided self-help weight by sub-scales)
loss

Grilo et al, 2021 12 Naltrexone and Yes EDE-Q 3 months 6 months
USA buproprion + lifestyle modification

10 control (placebo)
Grilo et al., 2005* 38 Behavioural weight loss + guided ~ Yes EDE-Q subscales, EDE-Q 3 months N/A
USA self help (ED treatment) (manually converted

15 Control (minimal intervention) by sub-scales)
Dassen et al., 2018* 51 Weight loss + cognitive training ~ No EDE-Q ~1 month 7 months
the Netherlands 40 Mild weight loss
Grilo et al., 2013** 20 (BED) Orlistat + behavioural weight loss ~ Yes EDE, subscales 4 months 6 months
USA 20 (BED) Behavioural weight loss + placebo

20 Orlistat + behavioural weight loss  No

19 Behavioural weight loss + placebo
Abiles et al., 2013*° 49 (BED) Mild weight loss + CBT Yes EDE-Q subscales, EDE-Q 3 + 12 months N/A
Spain 61 (non- No (manuvally converted

BED) by sub-scales)
Grilo et al., 2020%° 47 Moderate weight loss Yes EDE 6 months N/A
USA therapy + orlistat

46 Moderate weight loss

therapy + placebo
39 Moderate weight loss therapy

(Table 1 continues on next page)
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Study & country Total, no

(at baseline)

Arms

Presence of
disordered

Outcome assessment tool

Duration, mo

Next follow-up
post-intervention

eating at baseline completion
(Continued from previous page)
Loader et al., 2013 18 Behavioural weight loss + guided  Population EDE-Q subscales, EDE-Q 6 months N/A
UK bibliotherapy self -elp unselected by ED  (manually converted
18 Behavioural weight loss by sub-scales)
Nauta et al, 2000*® 21 Behavioural weight loss No EDE-Q subscales, EDE-Q ~4 months 10 months
the Netherlands 16 (BED) Yes (manually converted
by sub-scales)
Grilo et al, 2011*° 45 Behavioural weight loss Yes EDE, EDE subscales 6 months 12 months
USA 35 Sequential CBT + behavioral 10 months
weight loss (ED treatment)
Masheb et al., 2011°° 25 Low-energy density diet + CBT (ED  Yes EDE, EDE subscales 6 months N/A
USA treatment)
25 Nutrition councelling + CBT (ED 6 months
treatment)
Munsch et al., 2007°" 36 Behavioural weight loss therapy ~ Yes EDE subscales, EDE (manually 4 months N/A
Switzerland converted by sub-scales)
Pataky et al., 2018 35 Multidisciplinary weight loss Population EDE-Q, subscales 12 months N/A
Switzerland 39 programme + CBT/coaching unselected by ED
13
Preuss et al., 2017 28 Weight loss therapy with impulse  Population EDE-Q ~3 months 6 months
Germany control unselected by ED
Ramirez et al., 40 Weight loss pogramme No EDE-Q Restraint and Eating 4 months N/A
2001°* 48 Weight loss + body image therapy Concern only
USA
Rock et al., 2010°° 167 Weight loss programme No EDE 6 months more intensive 12 months
USA (telephone) phase, 2 years in total
164 Weight loss programme
(face-to-face)
111 Control (Usual care) 6 months
Barnes et al,, 2017°° 30 Weight loss with motivational No EDE-Q 3 months 6 months
USA interviewing (online)
29 Nutritional psychoeducation
30 Control (usual care)
Barnes et al., 2018”7 31 Motivational Interviewing and No EDE-Q 3 months 6 months
USA Nutrition Psychoeducation
Moss et al., 2017** 69 Behavioral weight-loss No EDE-Q, subscales 3 months 9 months
Canada programme + motivational
interviewing
66 Behavioral weight-loss programme
Werrij et al., 2009°° 96 Cogntitive dietetic group No EDE-Q, subscales 2.5 months 12 months
the Netherlands treatment
104 Exercise and dietetic treatment
Wilson et al., 2010>° 64 Behavioural weight loss Yes EDE 6 months 12 months
USA
Allison et al., 2022°° 11 Liragutide + lifestyle modification ~ Yes EDE-Q 4 months N/A
USA 12 Control (placebo)
Grilo et al., 2022% 35 Behavioural weight loss + placebo  Yes EDE-Q 4 months N/A
USA 35 Behavioural weight
loss + naltrexone-bupropion
Grammer et al., 30 Weight loss + CBT Yes EDE-Q 2 months N/A
2023
USA
Mohseni et al., 96 CBT + nutritional psychoeducation No EDE-Q, EDE-Q subscales eating, 15 months N/A
2023% weight, and shape concern
the Netherlands
da Luz et al,, 2024°%* 61 Nutrition education + CBT (ED Yes EDE-Q, EDE-Q subscales 3 months 9 months

Brazil

treatment)

(Table 1 continues on next page)
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Study & country Total, no Arms
(at baseline)

Presence of Outcome assessment tool Duration, mo
disordered

Next follow-up
post-intervention

Dallegrave et al.?* was not included at all in the meta-analysis.

eating at baseline completion

(Continued from previous page)

Carbone et al., 22 (BED) Naltrexone-bupropion + lifestyle Yes EDE-Q, EDE-Q subscales 4 months N/A
2024 20 (non- modification (ED treatment) No

Italy BED)

Rahimi-Ardabili 73 Behavioural weight No EDE-Q, EDE-Q subscales 3 months N/A

et al., 2024 loss + compassion therapy

Australia 44 Control (Nutrition information)

Table 1: Characteristics of the included studies.

aimed to enhance weight loss through body image
therapy’’** and self-compassion,® for example. One
study used cognitive behavioural therapy (CBT) to help
participants maintain weight loss.*

Overall, 82% of participants were female, 57% had
White ethnicity (when reported), the mean age ranged
from 38 to 55 years, and the mean BMI ranged from
30.5 to 46.1 (when reported). Attrition ranged from 5%
to 50% at the end of the intervention. The median
duration of intervention was 4 months (range: 1-18
months) and 10 months (6-24 months) for the post
intervention follow-up from baseline.

In the pre-post design, 61 eligible arms from 36
studies were included in the analysis of global EDE-Q/
EDE scores. One study was not included at all in the
meta-analysis; DalleGrave et al.** did not report SD of
the mean global scores. Ramirez et al.”” only reported
two of the four subscale scores and no global scores, so
it was only included in the relevant sub-scale meta-an-
alyses. One study was only included in the pre-post
analysis of longer-term follow-up, due to not reporting
results at the end of the intervention duration stated.*
In the pre-post meta-analysis, there was clear and
consistent evidence of a reduction in EDE-Q (-1.47
SMD; 95% CI, —1.67 to —1.27; I = 94%, n = 61) (Fig. 2)
at the end of the intervention compared with baseline.
This reduction was sustained at further follow-up (-1.54
SMD; 95% CI, —-1.79 to -1.30; I* = 93%, n = 34)
compared with baseline. This was in the context of a
mean weight change of —-4.7 kg (95% CI, -5.73 to -3.7;
I = 98%, n = 58) at the end of the intervention.
Thereafter, there was mild weight regain with the mean
weight change from baseline until further follow-up
at —3.4 kg (95% CI, —4.91 to —1.85; I> = 96%, n = 30)
(Supplementary Materials, section A, Figure A3).

Across the EDE-Q/EDE sub-scales, there was some
evidence of a significant increase in dietary restraint
(Supplementary Materials, section A, Figure A6), whereas
there was clear and consistent evidence of a significant
reduction in all other subscales (weight concern, shape
concern, eating concern) at the end of the intervention
(Supplementary Materials, section A, Figures A7-A9). At
further follow-up, there was no evidence that restraint
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differed from baseline (Supplementary Materials, section
A, Figure A10), whereas there were still clear and consis-
tent reductions in the other subscales (Supplementary
Materials, section A, Figures A11-A13).

Seven studies with 10 intervention arms were
included in the intervention versus control meta-
analysis.”**“¢ Control groups involved placebo without
dietary intervention,**** self-monitoring diary of behav-
iours without intervention,”* offering publicly available
printed resources on diet and exercise,* discouragement
from starting a weight loss programme* and standard
nutrition information over email.* The end of treatment
effect of weight loss programmes versus minimal/no
intervention was —0.49 SMD (95% CI, -0.93 to -0.04;
1=73%,n= 10) based on clear and consistent evidence
(Fig. 3). Three studies followed up participants beyond
intervention end and there was no evidence of an effect
on disordered eating compared with control (0.10 SMD;
95% CI, —0.46 to 0.65; I* = 0%, n = 3) (Supplementary
Materials, section A, Figure AS5).

In a subgroup analysis by type of intervention,
excluding the one arm combining psychotherapy and
pharmacotherapy, there was no evidence of subgroup
differences (p = 0.28) between interventions that offered
BWL alone, BWL and psychological therapy, and BWL
and pharmacotherapy (Fig. 4).

In a subgroup analysis by baseline disordered eating
status, there was evidence of subgroup differences
(p < 0.001). Participants diagnosed with an eating dis-
order at baseline saw the largest reduction in disordered
eating scores (—2.35 SMD units; 95% CI -2.78 to —-1.91;
> = 93%, n = 29) compared with those without disor-
dered eating (-0.80 SMD units; 95% CI, —0.98 to -0.61;
I> = 87%, n = 23) or the population unselected for
disordered eating (-0.87 SMD units; 95% CI, -1.16
to —0.57; I* = 85%, n = 9) (Fig. 5).

In the post-hoc subgroup analysis, there was no ev-
idence of a difference between the studies reporting
EDE-Q/EDE global scores directly (n = 48) versus
studies where scores were calculated (p = 0.5) (n = 13).

In the meta-regression between change in disordered
eating scores and weight change in the single-arm trials,
weight loss was not associated with disordered eating
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Standardised Mean
Study ID Length of inter N Baseline Means Baseline SD Difference Mean change 95% CI Weight
Masheb 2016 (BWL2+PSYCH) 6 months 25 3.60 1.00 —a -4.45 [-5.77,-3.14] 11%
Grilo 2022 (BWL+PHARM) 4 months 35 271 0.89 —e— -4.16 [-5.20;-312] 1.3%
Masheb 2016 (BWL1+PSYCH) 6 months 25 330 1.00 —e— -4.16 [-5.39;-293] 1.1%
Wilfley 2002 (BWL+PSYCH) 6 months 78 283 112 —8— -368 [-4.30; -3.06] 1.6%
Grilo 2011 (BWL+PSYCH) 10 months 35 2.80 1.00 —a— -358 [-4.50; -2.67] 1.4%
Blomquist 2011 (BWL+PSYCH) 3 months 25 320 0.70 —a -3.39 [-4.43;-236] 1.3%
Grilo 2020 (BWL) 6 months 46 2.80 0.80 —8— -3.30 [-4.04;-256] 15%
Blomquist 2011 (PHARM+PSYCH) 3 months 25 320 0.90 —a— -329 [-4.29;-228] 1.3%
daluz 2017 (BWL +PSYCH) 6 months 50 364 120 —=— -317 [-3.86;-249] 16%
Munsch 2007 (BWL+PHARM) 4 months 23 251 126 —a— -279 [-3.70;-1.87] 14%
Grilo 2020 (BWL) 6 months 39 260 0.90 —m— -264 [-331;-197] 16%
Grilo 2013 (BWL+ PHARM) 4 months 17 210 0.80 —a— -2.60 [-361;-159] 1.3%
Grilo 2011 (BWL) 6 months 45 250 0.80 —— -2.60 [-321;-1.98] 1.6%
Grilo 2020 (BWL+ PHARM) 6 months 47 270 0.90 —=— -2.57 [-3.17;-1.97] 16%
Nauta 2000 (BWL) 4 months 16 342 078 —a— -252 [-3.53;-150] 1.3%
Grilo 2013 (BWL+ PHARM) 4 months 19 250 1.10 —a -2.31 [-3.18; -143] 14%
Grilo 2013 (BWL) 4 months 19 1.80 0.80 —B— 223 [-3.08;-1.38] 14%
Grilo 2021 (BWL+ PHARM) 3 months 12 3.01 141 —— =222 [-3.30;-1.15] 12%
Preuss 2017 (BWL) 3 months 28 292 132 —&8— -217 [-2.86;-1.49] 1.6%
Grilo 2013 (BWL) 4 months 19 270 0.90 ——+ -2.10 [-2.91;-128] 15%
Grammer 2023 (BWL+PSYCH) 2 months 30 365 077 —B- -1.97 [-2.59;-1.35] 16%
Carels 2021 (BWL) 4 months 28 168 097 B+ -1.95 [-259;-132] 16%
Wilson 2010 (BWL) 6 months 64 2380 0.80 Rs -194 [-226;-161] 18%
Grilo 2022 (BWL) 4 months 35 266 092 B -1.92 [-2.48;-135] 17%
Calugi 2016 (BWL+PSYCH) 6 months 43 150 0.80 — -1.86 [-2.35;-1.36] 1.7%
daluz 2024 (BWL+PSYCH) 3 months 48 360 1.95 & -1.58 [-2.00; -1.15] 1.8%
Carels 2021 (BWL+PSYCH) 4 months 26 1.85 1.35 8 -1.45 [-2.01;-090] 1.7%
Allison 2023 (BWL+PHARM) 4 months 6 293 0.96 —— -145 [-2.63;-027] 12%
Grilo 2005 (BWL+PSYCH) 6 months 38 370 120 - -1.37 [-1.82;-093] 1.8%
Calugi 2016 (BWL+PSYCH) 6 months 44 290 1.10 = -1.33 [-1.74;-093] 18%
Bamnes 2017 (BWL1) 3 months 30 210 0.90 - -1.32 [-1.81;-083] 17%
Bamnes 2018 (BWL3) 3 months 28 1.60 0.70 -8 -127 [1.77,-0771 17%
Dassen 2018 (BWL1) 1 month M4 256 078 k= -1.20 [-1.64;, -0.76] 1.8%
Mohseni 2023 (BWL+PSYCH) 15 months 49 230 0.90 o -1.19 [-1.56; -0.83] 1.8%
Loader 2013 (BWL) 6 months 8 266 153 —E— -1.19 [-211;-027] 14%
Chao 2019 (BWL2+ PHARM) 6 months 50 290 0.80 ] -1.13 [-1.33;-0.94] 1.9%
Bames 2017 (BWL2) 3 months 28 1.60 0.80 B -1.09 [-1.56; -0.62] 1.7%
Pataky 2018 (BWL+PSYCH) 12 months 35 261 0.83 = -1.06 [-147,-064] 18%
Abiles 2013 (BWL+PSYCH) 15 months 49 312 125 = -1.01 [-1.36; -0.67] 1.8%
Chao 2019 (BWL1+ PHARM) 6 months 50 250 0.90 ] -0.99 [-1.19;-0.79] 1.9%
Dassen 2018 (BWL2) 1 month 36 230 0.86 =8 -0.93 [-1.32; -054] 1.8%
Werrij 2009 (BWL2) 2.5 months 104 204 099 -3 -0.82 [-1.04; -060] 1.9%
Nauta 2000 (BWL) 4 months 21 205 078 & -079 [-1.29;-0.30] 1.7%
Werrij 2009 (BWL1+PSYCH) 2.5 months 96 236 0.94 ] -0.79 [-1.02; -056] 1.9%
Moss 2017 (BWL2) 3 months 66 234 0.89 & -0.76 [-1.04; -049] 1.9%
Pataky 2018 (BWL+PSYCH) 12 months 39 259 1.06 E::3 -0.76 [-1.11;-040] 18%
Mensinger 2016 (BWL) 6 months 33 235 0.70 & -0.69 [-1.07;-0.31] 1.8%
DiMarco 2009 (BWL1) 6 months 20 228 1.06 - -0.66 [-1.15;-0.18] 1.7%
Rahimi-Ardabili 2023 (BWL+PSYCH) 3 months 73 216 0.96 = -059 [-0.84;-0.34] 19%
Carbone 2024 (BWL+PHARM) 4 months 3.04 131 £ -0.50 [-0.97,-0.04] 1.7%
Carbone 2021 (BWL+PHARM) 4 months 15 330 110 - -0.50 [-1.04; 0.04] 17%
Moss 2017 (BWL1) 3 months 69 227 1.16 3 -045 [-0.70; -0.20] 1.9%
Chao 2019 (BWL) 6 months 50 2.80 0.90 a -0.42 [-0.62; -0.23] 1.9%
Rock 2010 (BWL) 6 months 164 240 0.65 [ -0.25 [-0.41;-0.10] 1.9%
Rock 2010 (BWL) 6 months 167 230 0.99 = -0.25 [-0.40; -0.10] 1.9%
Loader 2013 (BWL+PSYCH) 6 months 9 322 143 —a— -0.21 [-0.87; 0.45] 1.6%
Pataky 2018 (BWL+PSYCH) 12 months 13 248 1.07 - -0.13 [-068; 0.41] 1.7%
Abiles 2013 (BWL+PSYCH) 15 months 61 222 1.38 a2 -0.01 [-0.26; 0.24] 1.9%
DiMarco 2009 (BWL2) 6 months 19 222 1.07 B 017 [-0.28; 0.63] 1.8%
Carbone 2024 (BWL+PHARM) 4 months 2 363 1.60 = 0.31 [-0.12; 0.73] 1.8%
Carbone 2021 (BWL+PHARM) 4 months 19 350 1.80 e 0.32 [-0.14; 0.78] 1.7%
Random effects model - -1.47 [-1.67; -1.27] 100.0%
Heterogeneity: I = 04%, ¥ <0.1, p <0.001 f T T T 1

-8 -6 -4 -2 0 2
Decrease in disordered eating Increase in disordered eating

Fig. 2: Association between weight loss interventions and disordered eating at the end of the intervention, pre-post analysis of single arms.

change [regression coefficient —0.027 (95% CI -0.09 to
0.04)]. No other variables were included in the regression
model. (Supplementary Materials, section A, Figure A16).

Risk of bias

Seven studies were classified as at low, 20 as at medium,
and 12 as at high risk of bias. In a sensitivity analysis, there
was evidence of subgroup differences by risk of bias, with
studies at low risk showing larger reductions in disordered
eating scores compared with studies at either medium or
high risk (Supplementary Materials, section A, Figure A4).
There was no strong evidence of publication bias based on

visual inspection of the funnel plot of studies using the
EDE-Q and no statistically significant asymmetry indicated
by Egger’s test (p = 0.08). However, there was evidence of
asymmetry in studies that assessed outcomes using the
EDE, Egger’s test (p = 0.02), (Supplementary Materials,
section A, Figures Al4 and A15).

Discussion

In people with overweight/obesity, weight loss in-
terventions producing modest weight loss were clearly
and consistently associated with statistically significant
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Standardised Mean

Study ID N Difference Mean change 95% CI Weight
Grilo 2022 (BWL+PHARM) 29 —a— -1.63 [-2.53; -0.74] 8.0%
Grilo 2021 (BWL+ PHARM) 12 —_—a -1.07 [-2.04; -0.09] 7T 4%
Barnes 2017 (BWL1) 30 —— —-0.99 [-1.71;-0.27] 94%
Barnes 2017 (BWL2) 29 — -0.99 [-1.71;-0.27] 94%
Grilo 2005 (BWL+PSYCH) 38 — —-0.65 [-1.29; -0.01] 10.1%
Allison 2022 (BWL+PHARM) 6 Ems = -0.29 [-1.31; 0.73] 7.1%
Rock 2010 (BWL) 164 B —-0.24 [-0.55; 0.07] 12.9%
Rock 2010 (BWL) 167 lmt —0.24 [-0.55; 0.06] 13.0%
Grilo 2022 (BWL) 27 —E— D.12 [-0.52; 0.75] 10.2%
Rahimi—Ardabili 2023 (BWL+PSYCH) 73 PorE— 0.38 [-0.01; 0.76] 12.4%
Random effects model ~——— —0.49 [-0.93; —0.04] 100.0%
Heterogeneity: 12 = 72%, ©* < 0.1, p < 0.001 I T T T 1
-3 —2 -1 i 1 2

Decrease in disordered eating

Increase in disordered eating

Fig. 3: Association between weight loss interventions and disordered eating in the end of the intervention, analysis of randomised control trials.

improvement in disordered eating scores in analyses of
pre-post single-arm and randomised controlled trials.
The improvement in disordered eating was maintained
at further follow-up and was independent of the type of
intervention. The magnitude of weight loss did not
predict changes in disordered eating. The improvement
in disordered eating was larger in participants with pre-
existing eating disorders than in participants without, or
in participants unselected for disordered eating. Studies
judged at low risk of bias showed larger effect sizes.

We followed the Cochrane guidance in conducting
this review. To maximise data, we included both rand-
omised and non-randomised trials, amounting to 38
trials with 3364 participants from 10 countries, making
it, to our knowledge, the largest review in the field. It
follows syntheses of evidence of weight loss in-
terventions on disordered eating conducted in the past
without a meta-analysis'**” and extends the conclusions
from a recent systematic review and meta-analysis"
which excluded interventions with pharmacotherapy
and did not include trials among populations with
eating disorders at baseline. By including more evidence
and by calculating data needed to assess the change in
EDE-Q/EDE score, the test statistic of most relevance,
we produced more precise estimates than previous
reviews.

The effect size estimates from the single-arm ana-
lyses were larger than the effect size observed in RCTs.
One explanation for this is regression to the mean.
Nearly half of the trials included participants selected to
have an eating disorder or disordered eating at baseline
and, on average, their scores are likely to decrease by
follow-up. Trials are therefore likely to provide a better
estimate of treatment effect. At treatment end, there was
clear and consistent evidence of a benefit of weight loss
treatment, but with only 2 RCTs (3 arms) the estimate at
subsequent follow-up was too imprecise to draw con-
clusions on whether the effect was transient or
persistent.

www.thelancet.com Vol 80 February, 2025

Another strength of this meta-analysis is the focus on
studies that assessed disordered eating using validated
tools, here EDE and EDE-Q. They are traditionally
considered the “gold standard” to assess disordered
eating psychopathology and demonstrate good agree-
ment with each other and clinical diagnoses.” There
have been some concerns that the EDE-Q may over-
estimate binge eating frequency compared to EDE,
which could inflate EDE-Q scores relative to the EDE.
However, here we calculated change in score, which
somewhat negates this concern and supports our deci-
sion to combine both measures together.

There were some weaknesses of our study and the
data. There was high heterogeneity in weight loss out-
comes and in eating disorder symptoms. We combined
different types of weight loss interventions and sub-
group analysis showed no evidence this reduced het-
erogeneity within these broad groups nor overall. The
reduction in eating disorder symptoms was greatest in
people with disordered eating at baseline. Despite this
heterogeneity in effect size, the direction of effect was
largely consistent. Another limitation was the small
number of relevant randomised controlled trials,
meaning evidence on causality is limited. In addition,
90% of the population was female, which is common in
weight loss trials.*” Additionally, most studies reported a
short follow-up, following participants for one year or
less. Weight regain is common after programme
completion® and future trials could investigate how
weight regain and participation in multiple weight loss
attempts/programmes affect disordered eating in the
long-term. Another limitation is that studies of people
with eating disorders included mainly people with binge
eating disorder (BED). BED is commonly comorbid with
overweight/obesity,”*> and weight loss programmes
may not be considered appropriate initial treatment for
people with bulimia or other eating disorders. We
excluded all studies that did not use the EDE or EDE-Q.
We confined our analysis to this measure because the
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Standardised Mean

Study ID N Difference Mean change 95%Cl Weight
Intervention = BWL+ PSYCH
Masheb 2016 (BWL2+PSYCH) 25 —e— -4.45 [-5.77,-3.14] 1.1%
Masheb 2016 (BWL1+PSYCH) 25 —e— -4.16 [-5.39;-293] 1.1%
Wilfley 2002 (BWL+PSYCH) 78 —&— -3.68 [-4.30;-3.06] 1.7%
Grilo 2011 (BWL+PSYCH) 35 —a— -3.58 [-4.50;-2.67] 1.4%
Blomquist 2011 (BWL+PSYCH) 25 —a— -3.39 [-4.43;-2.36) 1.3%
daluz 2017 (BWL +PSYCH) 50 8= 317 [-3.86;-2.49] 1.6%
Grammer 2023 (BWL+PSYCH) 30 —8 -1.97 [-2.59;-1.35] 1.6%
Calugi 2016 (BWL+PSYCH) 43 5 -1.86 [-2.35;-1.36] 1.7%
daluz 2024 (BWL+PSYCH) 48 & -1.58 [-2.00;-1.15] 1.8%
Carels 2021 (BWL+PSYCH) 26 - -1.45 [-2.01;-090] 1.7%
Grilo 2005 (BWL+PSYCH) 38 & -1.37 [-1.82;-0.93] 1.8%
Calugi 2016 (BWL+PSYCH) 44 & 133 [1.74:-093] 1.8%
Mohseni 2023 (BWL+PSYCH) 49 = -1.19 [-1.56;-0.83] 1.8%
Pataky 2018 (BWL+PSYCH) 35 A -1.06 [-1.47;-0.64] 1.8%
Abiles 2013 (BWL+PSYCH) 49 i -1.01 [-1.36;-0.67] 1.8%
Werrij 2009 (BWL1+PSYCH) 96 & -0.79 [-1.02;-0.56] 1.9%
Pataky 2018 (BWL+PSYCH) 39 R -0.76 [-1.11;-0.40] 1.8%
Rahimi-Ardabili 2023 (BWL+PSYCH) 73 = -0.59 [-0.84;-0.34] 1.9%
Loader 2013 (BWL+PSYCH) 9 —a- 0.21 [0.87: 0.45] 1.6%
Pataky 2018 (BWL+PSYCH) 13 & -0.13 [-0.68; 0.41] 1.7%
Abiles 2013 (BWL+PSYCH) 61 ki -0.01 [-0.26; 0.24] 1.9%
Random effects model - -1.67 [-2.07; -1.28] 35.0%
Heterogeneity: /° = 94%, 7' = < 0.1, p <0.001
Intervention = BWL+ PHARM
Grilo 2022 (BWL+PHARM) 35 —&— -4.16 [-5.20;-3.12] 1.3%
Munsch 2007 (BWL+PHARM) 23 —8— -2.79 [-3.70;-1.87] 1.4%
Grilo 2013 (BWL+ PHARM) 17 —&— -2.60 [-361;-159] 1.3%
Grilo 2020 (BWL+ PHARM) 47 —a- -2.57 [-3.17;-197] 17%
Grilo 2013 (BWL+ PHARM) 19 —a— -2.31 [-3.18;-1.43] 1.4%
Grilo 2021 (BWL+ PHARM) 12 —a— 222 [-3.30;-1.15] 1.3%
Allison 2023 (BWL+PHARM) 6 —&— -1.45 [-2.63;-0.27] 12%
Chao 2019 (BWL2+ PHARM) 50 a8 -1.13 [-1.33;-0.94] 19%
Chao 2019 (BWL1+ PHARM) 50 2 -0.99 [-1.19;-0.79] 1.9%
Carbone 2024 (BWL+PHARM) 20 Rl -0.50 [-0.97;-0.04] 18%
Carbone 2021 (BWL+PHARM) 15 — -0.50 [-1.04; 0.04] 1.7%
Carbone 2024 (BWL+PHARM) 22 i 0.31 [-0.12; 0.73] 1.8%
Carbone 2021 (BWL+PHARM) 19 e 0.32 [-0.14; 0.78] 1.8%

Random effects model - -1.47 [-1.97; -0.97] 20.4%
Heterogeneity: /> = 93%, ©° = < 0.1, p < 0.001

Intervention = BWL

Grilo 2020 (BWL) 46 —8— -3.30 [-4.04;-256] 1.5%
Grilo 2020 (BWL) 39 —8— -2.64 [-3.31;-1.97] 1.6%
Grilo 2011 (BWL) 45 —&— -2.60 [-3.21,-1.98] 1.7%
Nauta 2000 (BWL) 16 —8— -2.52 [-3.53;-1.50] 1.3%
Grilo 2013 (BWL) 19 —— 223 [-3.08;-1.38] 1.5%
Preuss 2017 (BWL) 28 —8— 217 [-2.86;-1.49] 1.6%
Grilo 2013 (BWL) 19 —a— -2.10 [-2.91;-1.28] 15%
Carels 2021 (BWL) 28 —& -1.95 [-2.59;-1.32] 16%
Wilson 2010 (BWL) 64 & -1.94 [-2.26;-1.61] 1.9%
Grilo 2022 (BWL) 35 —8 -1.92 [-2.48;-135] 17%
Barnes 2017 (BWL1) 30 - -1.32 [-1.81,-083] 1.7%
Barnes 2018 (BWL3) 28 B -1.27 [[1.77,-077] 1.7%
Dassen 2018 (BWL1) 34 - -1.20 [-1.64,-0.76] 1.8%
Loader 2013 (BWL) 8 —E— -1.19 [-2.11;-0.27] 1.4%
Barnes 2017 (BWL2) 28 - -1.09 [-1.56;-0.62] 1.8%
Dassen 2018 (BWL2) 36 & -0.93 [-1.32;-0.54] 1.8%
Werrij 2009 (BWL2) 104 =} -0.82 [-1.04;-060] 19%
Nauta 2000 (BWL) 21 -8 -0.79 [-1.29,-0.30] 1.7%
Moss 2017 (BWL2) 66 & -0.76 [-1.04;-049] 19%
Mensinger 2016 (BWL) 33 h:a -0.69 [-1.07;-0.31] 1.8%
DiMarco 2009 (BWL1) 20 = -0.66 [-1.15;-0.18] 1.8%
Moss 2017 (BWL1) 69 & -0.45 [-0.70;-0.20] 1.9%
Chao 2019 (BWL) 50 =] -0.42 [-0.62;-0.23] 1.9%
Rock 2010 (BWL) 164 8 -0.25 [-0.41;-0.10] 1.9%
Rock 2010 (BWL) 167 2 -0.25 [-0.40;-0.10] 1.9%
DiMarco 2009 (BWL2) 19 b 017 [-0.28; 0.63] 1.8%
Random effects model -

-1.28 [-1.55; -1.01] 44.6%
Heterogeneity: /= 93%, 7= <0.1,p <0.001

Random effects model At -1.45 [-1.65; -1.24] 100.0%
Heterageneity: 1 = 94%, < 0.1, p < 0.001 f J ! T :
Test for subgroup differences: 7§ =3,df=2(p=028 -8 -6 -4 2 0 2
Decrease in disordered eating Increase in disordered eating

Fig. 4: Subgroup analysis by type of intervention, pre-post analysis of singe arms.
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Study ID N Difference
Baseline_ED = YES
Masheb 2016 (BWL2+PSYCH) 25 ——
Grilo 2022 (BWL+PHARM) 35 —e—
Masheb 2016 (BWL1+PSYCH) 25 —a—
Wilfley 2002 (BWL+PSYCH) 78 —&—
Grilo 2011 (BWL+PSYCH) 35 —8—
Blomquist 2011 (BWL+PSYCH) 25 —8—
Grilo 2020 (BWL) 46 —8—
Blomquist 2011 (PHARM+PSYCH) 25 —a—
daluz 2017 (BWL +PSYCH) 50 —B—
Munsch 2007 (BWL+PHARM) 23 —&—
Grilo 2020 (BWL) 39 —8—
Grilo 2013 (BWL+ PHARM) 1T —8—
Grilo 2011 (BWL) 45 8-
Grilo 2020 (BWL+ PHARM) 47 —&
Nauta 2000 (BWL) 16 —8—
Grilo 2013 (BWL+ PHARM) 19 —&—
Grilo 2013 (BWL) 19 —8—
Grilo 2021 (BWL+ PHARM) 12 —a—
Grilo 2013 (BWL) 19 —&
Grammer 2023 (BWL+PSYCH) 30 —
Wilson 2010 (BWL) 64 ha
Grilo 2022 (BWL) 35 —&-
daluz 2024 (BWL+PSYCH) 48 =
Allison 2023 (BWL+PHARM) 6 —s—
Grilo 2005 (BWL+PSYCH) 38 &
Calugi 2016 (BWL+PSYCH) 44 =
Abiles 2013 (BWL+PSYCH) 49 &
Carbone 2024 (BWL+PHARM) 22 i
Carbone 2021 (BWL+PHARM) 19 -
Random effects model -
Heterogeneity: /* = 93%, "= 1, p < 0.001
Baseline_ED =NO
Carels 2021 (BWL) 28 —8
Calugi 2016 (BWL+PSYCH) 43 &
Carels 2021 (BWL+PSYCH) 26 &
Barnes 2017 (BWL1) 30 8-
Barnes 2018 (BWL3) 28 -B-
Dassen 2018 (BWL1) 34 -
Mohseni 2023 (BWL+PSYCH) 49 o
Barnes 2017 (BWL2) 28 HE—
Dassen 2018 (BWL2) 36 =
Werrij 2009 (BWL2) 104 ]
Nauta 2000 (BWL) 21 -8
Werrij 2009 (BWL1+PSYCH) 96 &
Moss 2017 (BWL2) 66 =
Mensinger 2016 (BWL) 33 &
DiMarco 2009 (BWL1) 20 -8
Rahimi-Ardabili 2023 (BWL+PSYCH) 73 8
Carbone 2024 (BWL+PHARM) 20 8
Carbone 2021 (BWL+PHARM) 15 &
Moss 2017 (BWL1) 69 ]
Rock 2010 (BWL) 164 [
Rock 2010 (BWL) 167 &)
Abiles 2013 (BWL+PSYCH) 61 L
DiMarco 2009 (BWL2) 19 B
Random effects model -
Heterogeneity: /> = 87%,°= < 0.1, p < 0.001
Baseline_ED = MIXED
Preuss 2017 (BWL) 28 —8—
Loader 2013 (BWL) 8 —E—
Chao 2019 (BWL2+ PHARM) 50 (<}
Pataky 2018 (BWL+PSYCH) 35 -
Chao 2019 (BWL1+ PHARM) 50 8
Pataky 2018 (BWL+PSYCH) 39 =
Chao 2019 (BWL) 50 =3
Loader 2013 (BWL+PSYCH) 9 —&-
Pataky 2018 (BWL+PSYCH) 13 &
Random effects model -
Heterogeneity: /° = 85%, 7 =< 0.1, p < 0.001
Random effects model +
Heterogeneity: /° = 94%, < 0.1, p < 0.001 I J T T !
Test for subgroup differences: 7§ =42,df=2(p <0.001) -8 -6 -4 iD 0 2

Standardised Mean

Decrease in disordered eating

Mean change
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-4.16
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Fig. 5: Subgroup analysis by baseline disordered eating status, pre-post analysis of single arms.
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EDE and EDE-Q are the most widely used quantitative
assessments of the core symptoms of eating disorders in
the field. However, we excluded 133 studies that had
other measures that relate to eating disorders, such as
measures of self-esteem, or offered a less comprehen-
sive measure of eating disorders than that provided by
EDE and EDE-Q. There is no reason to believe that these
studies would have systematically different results to
those we did include. We measured disordered eating
using a continuous score not designed to diagnose
eating disorders so we can say only that symptoms of
eating disorders decline after enrolment in a weight loss
programme. Finally, the median longest follow-up was
10 months. Consequently, this review cannot provide
evidence on the development of eating disorders in the
longer term.

Participants in these programmes saw a mean rise in
the restraint subscale of the assessment tools. These
tools were not designed to be administered to people
undergoing BWL programmes, during which partici-
pants are encouraged to practice dietary restraint. As
such, participants following the programme by
restraining their intake were expected to increase their
dietary restraint scores. However, that increase observed
at the end of the intervention had dissipated by follow-
up. Reassuringly, all other subscales (eating, shape
and weight concern) significantly reduced both at the
end of the intervention and at further follow-up, which
led to the reduction in the global disordered eating
score. This suggests that structured support to lose
weight actually helps people address these challenges.

As new treatment options are being introduced to
help people lose weight, there have been calls for
implementation of screening for eating disorders before
referral to weight loss interventions. However,
screening adds significant cost to the healthcare system
and time from referral to initiating the programme that
may reduce access to these interventions. Our results
provide reassurance that such screening is not essential.
Further research on whether there are certain partici-
pant characteristics that could influence the outcome,
apart from baseline disordered eating status, would be
useful. There is a relevant individual participant data
meta-analysis on the subject underway.”

In cognitive behavioural theory,”* eating disorders or
disordered eating result from body dissatisfaction that
prompts an individual to impose rigid rules to achieve a
certain weight or shape. Efforts to adhere to extreme and
highly specific rules can break down, for example at
times of negative emotion, and temporary abandonment
of the rules, perhaps leading to overeating and lowering
self-esteem, leading to even more rigid rule formation.
BWL programmes advise participants to impose struc-
ture and regular eating rather than extreme restraint
rules. It is possible, therefore, that the support available
and the flexibility of the programme rules may reduce
the tendency for individuals to fall into this cycle of

over-restraint and failure. Overeating is an established
risk factor in the development of eating disorders, like
BED,” and compensatory weight control behaviours
often precede the development of eating disorders,
suggesting that potentially ineffective attempts to
induce weight loss could increase disordered eating
symptoms.

Despite the well-established benefits in physical
health,””** weight loss attempts are often hypothesised to
have a negative impact on mental health. Weight is
often perceived as a sensitive topic, and doctors avoid
raising the subject of weight loss due to its perceived
negative consequences.”” Healthcare professionals have
reported being hesitant to advocate for evidence-based
effective treatments that involve weight loss, such as
total diet replacement,***' which they report is to avoid
the potential negative psychological impacts,”* with
anecdotal concerns that these particularly restrictive di-
etary regimens could trigger eating disorders. There is
also increasing concern in the public realm about “diet
culture” and the impact of weight loss, especially the
overvaluing of the thin ideal,” on the risk of developing
disordered eating.* These concerns may relate to the
harm that eating disorders do to quality of life® and the
co-occurrence of disordered eating and obesity.*"*

In summary, this review shows that BWL pro-
grammes, with or without weight loss pharmacotherapy
or psychological therapy, do not worsen disordered
eating in people with or without eating disorders and
may even improve it.
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