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Abstract

Objective: Cognitive behavior therapy (CBT) is a recommended treatment for eating

disorders (ED) in adults given its evidence, mainly based on efficacy studies.

However, little is known about how CBT works in routine clinical care. The goal of

the present meta-analysis is to investigate how CBT works for various ED when

carried out in routine clinical settings.

Method: Ovid MEDLINE, Embase OVID, and PsycINFO were systematically searched

for articles published until June 2023. The outcome of CBT, methodological quality,

risk of bias (RoB), and moderators of treatment outcome were examined and bench-

marked by meta-analytically comparing with efficacy studies for ED. Fifty studies

comprising 4299 participants who received CBT were included.

Results: Large within-group effect sizes (ES) were obtained for ED-

psychopathology at post-treatment (1.12), and follow-up (1.22), on average

9.9 months post-treatment. Attrition rate was 25.5% and RoB was considerable

in the majority of studies. The benchmarking analysis showed that effectiveness

studies had very similar ESs as efficacy studies (1.20 at post-treatment and

1.28 at follow-up).

Conclusion: CBT for ED is an effective treatment when delivered in routine clinical

care, with ESs comparable to those found in efficacy studies. However, the evi-

dence needs to be interpreted with caution due to the RoB in a high proportion of

studies.

Public Significance: Eating disorders are common in the population and often lead to

multiple negative consequences. CBT has been found effective for ED and is recom-

mended in clinical guidelines. Since these recommendations are primarily based on

university studies we wanted to investigate how CBT performs in routine clinical

care. Our meta-analysis found that CBT worked as well in routine care as in

university setting studies.
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Abstracto

Objetivo: La terapia cognitivo-conductual (TCC) es un tratamiento recomendado para los

trastornos de la conducta alimentaria (TCA) en adultos debido a su evidencia, basada prin-

cipalmente en estudios de eficacia. Sin embargo, se sabe poco sobre c�omo funciona la

TCC en la atenci�on clínica rutinaria. El objetivo de este meta-análisis es investigar c�omo

funciona la TCC para diversos TCA cuando se lleva a cabo en entornos clínicos habituales.

Método: Se realiz�o una búsqueda sistemática en Ovid MEDLINE, Embase OVID y

PsycINFO de artículos publicados hasta junio de 2023. Se examinaron el resultado de

la TCC, la calidad metodol�ogica, el riesgo de sesgo y los moderadores del resultado

del tratamiento, y se compararon metaanalíticamente con estudios de eficacia para

TCA. Se incluyeron cincuenta estudios que comprendían a 4299 participantes que

recibieron TCC.

Resultados: Se obtuvieron tamaños del efecto (TE) grandes dentro del grupo para la

patología de los TCA en el post-tratamiento (1.12) y en el seguimiento (1.22), en pro-

medio 9.9 meses después del post-tratamiento. La tasa de abandono fue del 25.5% y

el riesgo de sesgo fue considerable en la mayoría de los estudios. El análisis de

comparaci�on mostr�o que los estudios de efectividad tenían TE muy similares a los

estudios de eficacia (1.20 en el post-tratamiento y 1.28 en el seguimiento).

Conclusi�on: La TCC para los TCA es un tratamiento efectivo cuando se administra en

la atenci�on clínica rutinaria, con TE comparables a los encontrados en estudios de efi-

cacia. Sin embargo, la evidencia debe interpretarse con cautela debido al riesgo de

sesgo en una alta proporci�on de los estudios.

K E YWORD S

adults, anorexia nervosa, binge-eating disorder, bulimia nervosa, CBT, eating disorders,
effectiveness, meta-analysis

1 | INTRODUCTION

During the last 20 years, there has been a strong surge of research on

ED treatments, resulting in clinical recommendations that favor cogni-

tive behavioral therapy (CBT), and treatment guidelines have been

published by various organizations. In Great Britain, the National Insti-

tute for Health and Care Excellence (NICE, 2017) recommends indi-

vidual CBT-ED for anorexia nervosa (AN), and individual CBT-ED or

guided self-help (GSH-CBT) for bulimia nervosa (BN) and binge eating

disorder (BED). The Australian Psychological Society (APS) (2018)

reviewed the evidence base and reported that for both BN and BED

face-to-face CBT was at the highest level and online CBT at the sec-

ond level, whereas for AN face-to-face CBT and online CBT were at

Level II. The American Psychiatric Association (Crone et al., 2023) rec-

ommends that AN should be treated with an eating disorder-focused

psychotherapy, and both BN and BED with an eating disorder-

focused CBT. The clinical recommendations are based on efficacy

studies (RCTs) and it is important to assess how CBT performs in rou-

tine clinical practice, which is the focus of the present meta-analysis

where we review the forms of CBT which are recommended in the

treatment guidelines from these organizations.

Cognitive behavior therapy addresses cognitive, physiological,

and behavioral components that interact in the development and

maintenance of the dysfunctional cognitive processes, emotions, and

maladaptive behavior through use of goal-oriented and systematic

procedures.

The evidence base for treatments of ED consists to a large extent

of randomized controlled trials (RCT) conducted under formal

research conditions (efficacy studies), and it has been questioned

(e.g., Westen et al., 2004) if the results are transferable to routine clin-

ical care (effectiveness studies). RCTs in efficacy studies are designed

to give high internal validity, for example, by randomizing participants

to conditions, having highly trained therapists with documented

adherence to a manual and competence in carrying out the treatment,

and using independent and masked assessors of outcome. Effective-

ness studies focus on external validity, for example, by having fewer

exclusion criteria to increase generalizability, using therapists with

varying degrees of experience and training, and primarily applying

self-report measures of outcome. We believe that effectiveness stud-

ies complement the results from efficacy studies by examining how

empirically supported treatments perform when delivered in routine

clinical care.
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In addition to open and nonrandomized trials, RCTs can also be

used in effectiveness studies (Stewart & Chambless, 2009) provided

they include referred participants, are carried out in routine clinical

care, and use ordinary therapists working at these services.

To the best of our knowledge, there is only one previous meta-

analysis (MA) of CBT for ED that has examined effectiveness studies

(Linardon, Messer, & Fuller-Tyszkiewicz, 2018). They included studies

of patients with BN, BED, or Other Specified Feeding and Eating Dis-

order (OSFED), receiving a face-to-face treatment in a nonrandomized

design, and reported rates of abstinence from binge eating and/or

purging. The authors found 27 studies with mean intent-to-treat

abstinence rates for BN of 29.8% and BED of 47.2%. Comparing

these data with results from their previous efficacy meta-analyses on

BN (Linardon & Wade, 2018) and BED (Linardon, Hindle, &

Brennan, 2018), the authors concluded that the effects of CBT in con-

trolled research settings are generalizable to routine clinical settings.

The current MA differs from that of Linardon, Hindle, and

Brennan (2018) in several ways. First, we included all common eating

disorders in adults. Second, we included self-help CBT since a recent

MA by Hedman-Lagerlöf et al. (2023) yielded effect sizes for self-help

CBT on par with face-to-face treatments. Third, we included both

nonrandomized and randomized designs, since RCTs can be used in

effectiveness studies (Stewart & Chambless, 2009). Fourth, we

included various effect measures that have been found to significantly

predict treatment outcome in eating disorders (Vall & Wade, 2015).

Fifth, differences in effect sizes for effectiveness and efficacy studies

were directly tested using meta-analytical statistical methods as we

have done in previous meta-analyses (e.g., Öst et al., 2022, 2023a,

2023b, 2023c). The overlap in included studies between Linardon,

Hindle, and Brennan (2018) and our MA is only 22%. Since the publi-

cation of the Linardon meta-analysis 21 new effectiveness studies

have emerged which could be included in our meta-analysis. Thus, a

new meta-analysis on the effectiveness of CBT for ED routine clinical

care is warranted.

In order to enable inclusion of both RCTs and pre–post trials in

this meta-analysis, we used the uncontrolled pre–post effect size,

while being aware of the problems with this ES measure. Cuijpers

et al. (2017) give a detailed description of these problems. The pre–

post ES is influenced by other factors than the treatment, for example,

spontaneous recovery, regression to the mean, and various patient

characteristics. Further, the pre- and post-scores are not independent

of each other and the degree of correlation between them influences

the ES. Thus, Cuijpers et al. (2017) argue that the pre–post ES should

be avoided in general, but consider this ES as useful when comparing

improvement in routine care with that in efficacy studies, which is the

case in the present meta-analysis.

Previous meta-analyses of psychological treatments have found

different moderators of the ES. In the present meta-analysis, we will

use four categorical variables. Statistical analysis; some studies have

found no difference in ES between intent-to-treat (ITT) and completer

analysis (e.g., Cuijpers et al., 2012), that ITT analysis yielded higher ES

(e.g., Schwartze et al., 2019) or that completer analysis yielded a higher

ES (e.g., Öst et al., 2015). Thus, from a methodological point of view,

this is an important moderator to assess. Risk of bias; high risk of bias

(RoB) has been associated with high ES (e.g., Bürkner et al., 2017;

Cuijpers et al., 2014), but there are meta-analyses finding that studies

with low RoB yielded higher effect (e.g., van den Berg et al., 2019; van

Dis et al., 2019), and those that did not find RoB to be a significant

moderator (e.g., Carpenter et al., 2018; Cuijpers et al., 2012). Thus, RoB

is included as a moderator. Treatment format; in some meta-analyses,

individual therapy has been better than group therapy (e.g., Hans &

Hiller, 2013), whereas others have not found a significant difference

(e.g., Wergeland et al., 2021). Continent; previous meta-analyses inves-

tigating this variable have found different results. For example, Cuijpers

et al. (2013) found that studies from North America yielded higher ES

than studies from Europe, whereas Öst et al. (2022) and Wergeland

et al. (2021) reported that studies from Europe yielded higher ES than

studies from other continents.

There are also some continuous variables of interest as poten-

tial moderators. Pretreatment severity has in a number of meta-

analyses using within-group ES been found to positively moderate

outcome (e.g., Cuijpers et al., 2014; Öst et al., 2015; Riise

et al., 2021). The methodological quality of the included studies has

in previous meta-analyses been found to be associated with lower

ES (e.g., A-Tjak et al., 2015; Öst, 2014), as well as with higher ES

(e.g., Finnes et al., 2019; Öst et al., 2016). Amount of treatment

measured as weeks of therapy and hours of treatment has in some

meta-analyses been found to be a positive moderator (e.g., Cuijpers

et al., 2014; Hans & Hiller, 2013; Wergeland et al., 2022) but in at

least one meta-analysis it was a negative moderator (Öst &

Ollendick, 2017). In addition, it would be of interest to analyze if

the number of participants in the CBT-condition and its mean age

moderate the ES.

The aims of the present meta-analysis were (1) to examine the

effectiveness of CBT for ED in routine clinical care on various primary

measures of ED and depression as secondary outcome (since it is a com-

mon comorbidity), (2) to evaluate methodological quality and RoB in the

effectiveness studies, and investigate potential moderators of treatment

outcome, and (3) to compare the outcome of CBT delivered in routine

clinical care with that reported in efficacy studies for ED. Based on the

previous meta-analysis of abstinence rates from binge eating and purg-

ing in BN and BED (Linardon, Hindle, & Brennan, 2018), as well as our

previous meta-analyses of effectiveness studies in obsessive-compulsive

disorder (Öst et al., 2022), post-traumatic stress disorder (Öst

et al., 2023b), anxiety disorders (Öst et al., 2023a), and depression (Öst

et al., 2023c) we predicted that the ESs for effectiveness studies will be

comparable to those of efficacy studies.

2 | MATERIALS AND METHODS

This meta-analysis was pre-registered at PROSPERO with ID

CRD42023373548 and there was no deviation from the protocol. It

was conducted according to the PRISMA guidelines (Page

et al., 2021). For more details, see Supporting Information S1. The fol-

lowing PICOS specifies the design of this meta-analysis.
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• Population: adults with an ED diagnosis.

• Intervention: CBT-E (Fairburn, 2008), CBT-BN (Fairburn &

Beglin, 1994), CBT (e.g., Agras & Apple, 2007; Garner et al., 1997),

CBT-T (Waller et al., 2019), CBT+ (Lammers et al., 2020), applied

in various formats (e.g., Individual, Group, Self-help, Guided Self-

help), and delivered in routine clinical care. CBT+ is an extension

and adaptation of the previous CBT manual (Fairburn &

Beglin, 1994) into an intensive outpatient group CBT for eating

disorders.

• Comparison: within-group change, that is, pre versus post/follow-

up data.

• Outcome: primary (ED symptoms) and secondary (depression).

• Study design: RCTs and pre–post/nonrandomized studies of inter-

vention (NRSI).

2.1 | Literature search

We identified relevant studies through a systematic and comprehen-

sive literature search of electronic databases and scanned the refer-

ence lists of the included studies. The search strategy was applied to

Ovid MEDLINE, Embase OVID, and PsycINFO from the start of the

databases to November 22, 2022. An updated search was done on

June 22, 2023. The authors in collaboration with a university librarian,

who conducted the database searches, generated the list of search

items to identify relevant studies. We used both subject headings and

free text words for the following search terms to search the data-

bases: CBT and variations of thereof (i.e., CBT OR CBT-E OR cogni-

tive behavio* therap* OR cognitive therap* OR cognitive behavio*

treatment*), the different EDs, the design of the study, and adults. For

the full search strategy, see Supporting Information S2.

Four pairs of authors (MB, AF, AG, AH, MHL, TP, and EW) read the

abstracts independently of each other to decide whether a study war-

ranted a more detailed reading. Full-text articles were retrieved if there

was any indication of a target group of patients receiving the particular

CBT in a routine clinical care setting. The reference lists in the retrieved

articles were then checked against the database search and any other

articles that might fulfill the inclusion criteria were retrieved. In total,

403 full-text articles were considered for inclusion. The final decision

for article inclusion was made using a stricter set of inclusion and exclu-

sion criteria, and any disagreements were resolved by consensus discus-

sion among the authors and/or consultation with the first author.

2.1.1 | Inclusion criteria

To be included in the review and meta-analysis, a study had to:

1. Be published, or in press, in an English language journal.

2. Have participants diagnosed with ED according to DSM (III and

later) or ICD (10 or 11).

3. Be testing a form of CBT, that received recommendations by the

organizations described in the introduction.

4. Have participants referred, or self-referred, for treatment through

usual clinical routes.

5. Be an effectiveness study, that is, carried out in a routine care

setting.

6. Have therapists who are practicing clinicians for whom provision

of service is a substantial part of their job (Shadish et al., 2000).

7. Have a treated sample consisting of at least 10 adult participants.

8. Provide data for a standardized and validated measure of ED

symptoms.

Non-English articles excluded at the abstract reading level are

listed in Supporting Information S3.

2.1.2 | Exclusion criteria

1. Studies where participants are required to fulfill diagnostic

criteria for another disorder in addition to ED in order to be

included in the study.

2. Studies being a secondary analysis of a previously published

study. However, separate follow-up studies to the basic study

were included to provide follow-up data.

3. Studies testing a combination of CBT and pharmacological treat-

ment, and where all participants in that condition received both

treatments.

2.2 | Categorization of studies

To be categorized as an effectiveness study, it had to have partici-

pants referred through ordinary clinical channels (or self-referred), the

treatment is carried out in routine clinical care settings (or in patients'

homes for internet-based CBT), and the therapists are ordinary clini-

cians who work with a caseload of patients with different diagnoses.

We included studies with adults diagnosed with AN, BN, BED,

EDNOS, or OSFED. A few studies had a combination of BN and

EDNOS or BED and EDNOS but with a majority of participants having

BN and BED, respectively, so these were classified as BN and BED. In

addition, we included a number of studies that had a mix of the above

eating disorders and presented combined results.

2.3 | Potential categorical moderators

An a priori requirement for including any potential categorical or contin-

uous moderator in the analysis was that at least 70% of the studies pro-

vided information on that variable, as lower rates would probably lead

to questionable representativity. Statistical analysis was categorized as

completers (if dropouts were deleted) or as intent-to-treat (ITT, if all

randomized or starting participants were included in the statistical anal-

ysis). RoB was based on a summary evaluation of the domains rated for

the different designs (see below) and the studies were categorized as

low, moderate, or high RoB. Treatment format could either be

4 ÖST ET AL.
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individual, group, or a combination of individual and group. The country

in which the study was carried out was categorized as situated in Africa,

Asia, Australia, Europe, North America, or South America.

2.4 | Potential continuous moderators

We used the following variables as potential continuous moderators:

mean age, pretreatment severity (calculated as a percentage by divid-

ing the sample mean with the maximum score possible of the rating

scale applied), methodology score (see below), weeks of therapy,

hours of treatment, and number of participants in the CBT-condition.

We developed a coding scheme and a scoring manual including the

variables of interest. The data extraction and categorizations were

done independently by pairs of authors and any disagreements

were solved after consensus discussion.

2.5 | Methodological quality

2.5.1 | The Psychotherapy Outcome Study
Methodology Rating Scale

The Psychotherapy Outcome Study Methodology Rating Scale

(POMRS) consists of 22 items covering various important aspects of

the methodology in psychotherapy outcome research (Öst, 2008).

Each item is rated on a 3-point scale (0 = poor, 1 = fair, and

2 = good). Since all items do not apply to all studies, the total score

was recalculated as a percentage of the maximum score possible for

the individual study. The internal consistency of the scale was good

with a McDonald's ω of .80. The inter-rater reliability of the scale

(between GJW and LGÖ), based on 20% randomly selected and

blindly rated studies, was ICC = .98 (95% CI .94–.99, p = .0001),

which according to Cicchetti (1994) is excellent.

2.5.2 | Risk of bias

We used the Cochrane Collaboration tool for assessing RoB (Sterne

et al., 2019) for RCTs and the RoB in nonrandomized Studies of Inter-

ventions (ROBINS-I; Sterne et al., 2016) for NRSI and pre–post studies.

An overall classification of the studies was done for RCTs into the cate-

gories high, moderate (some concerns), or low RoB. For the NRSI and

pre–post studies, the categories low, moderate, and high (serious or criti-

cal) RoB were used. The rating of the studies was done by two indepen-

dent researchers and differences were discussed to reach consensus.

2.6 | Effect size measures

When selecting outcome measures for our meta-analysis, we con-

sulted the meta-analysis on predictors of treatment outcomes in ED

by Vall and Wade (2015). Among the many predictors in this meta-

analysis, we selected those that had been investigated most often and

yielded significant predictions of outcome.

2.6.1 | Primary outcome measures

The first primary measure is scores on a validated rating scale of eat-

ing disorder psychopathology. The Eating Disorders Examination

(EDE; Cooper & Fairburn, 1987) is an interview-based assessor rating

and different versions were used in 12 studies. The Eating Disorders

Examination Questionnaire (EDE-Q; Fairburn & Beglin, 1994) was

applied in 25 studies. The Eating Disorder Inventory (EDI; Garner &

Olmsted, 1984) was used in two studies, the Bulimic Investigatory

Test, Edinburgh (BITE, Henderson & Freeman, 1987) in three studies,

the Short Evaluation of Eating Disorders Symptoms (SEEDS; Kordy

et al., 1999) in two studies, and the Binge Eating Scale (BES; Gormally

et al., 1982) in one study.

Body mass index (BMI) defined as kg/m2 is primarily used in AN

studies where one goal of the treatment is to normalize the partici-

pant's weight. Even if BMI is used in studies of other EDs, we will not

use it for these because there is usually no uniform treatment goal of

BMI change for these disorders.

Number of binge and purge episodes were either assessed during a

28-day period as part of EDE/EDE-Q (29 studies) or with self-

recordings during a 7-day period (eight studies). Abstinence from binge

eating and purge episodes was defined as proportion of participants

with zero episodes reported within the time period of assessment.

2.6.2 | Secondary outcome measure

We extracted data on depressive symptoms, which were provided by

24 (49%) of the included studies. Seventeen studies used the Beck

Depression Inventory (BDI; Beck et al., 1961, or BDI-II; Beck &

Steer, 1993), three used the Patient Health Questionnaire (PHQ-9;

Kroenke et al., 2001), two used the Depression Anxiety Stress Scales

(DASS-Depression subscale; Lovibond & Lovibond, 1995), and one

each used the Montgomery-Åsberg Depression Rating Scale

(MADRS-S; Svanborg & Åsberg, 1994) and the Center for Epidemio-

logical Studies Depression scale (CES-D; Radloff, 1977).

2.7 | Meta-analysis

To obtain as many effectiveness studies as possible, we included both

RCTs and open trials in the meta-analysis since within-group ES

can be calculated from both types of studies. ES was calculated as

(Mpre � Mpost)/SDpre according to a recommendation by Lakens

(2013), since there is good reason to assume that the interventions

influence not only the means but also the standard deviations. The

mean ES was computed by weighting each ES by the inverse of its

variance. We used intent-to-treat (ITT) data when a study provided

those, otherwise completer data were used.
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Before pooling, the effect sizes were screened for statistical out-

liers, defined as being outside M ± 2SD. At the posttreatment assess-

ment, 4.6% of the ESs for primary measures combined were outliers,

and at follow-up assessment, there was 5.5%. For these ESs, winsoriz-

ing (Lipsey & Wilson, 2001) was used by reducing outliers to the exact

value of M + 2SD. The Comprehensive Meta-Analysis v.4 (CMA;

Borenstein et al., 2022) software was used for the analyses and

Hedges' g was calculated to correct for small sample sizes. A random

effects model was used since it cannot be assumed that the ESs come

from the same population. Lipsey (1990) described an empirically

developed rule-of-thumb for considering an ES as small (<.32), moder-

ate (.33–.55), and large (.56–1.20). Also, Sawilowsky (2009) denoted

ESs as very large (1.20–1.99) and huge (≥2.00).

Sensitivity analysis was done for the primary outcome measure

ED-psychopathology in two ways to test the robustness of the pooled

ES. First, the pre–post correlation was varied from .1 to .9 and then

the effect of the different ED-psychopathology measures was tested

by deleting each of them not being EDE or EDE-Q.

Proportions were analyzed in CMA. The values of the individual

studies were transformed using logit transformation and the statistical

analysis was done on the transformed proportions using the random

effects model. Then the pooled proportion and its 95% confidence

interval was back-transformed to a proportion.

Heterogeneity among ESs was assessed with the Q-statistic and

the prediction interval (the true effect size in 95% of all comparable

populations will fall within this interval; Borenstein, 2022), and publi-

cation bias with Egger's regression intercept (Egger et al., 1998) and

Duval and Tweedie's (2000) trim and fill method. Moderator analyses

of categorical variables were done with subgroup analysis using the

mixed effect model and of continuous variables with meta-regression

using the random effects model.

2.8 | Efficacy studies for comparison

We consulted recent comprehensive meta-analyses of CBT for ED

(AN: Gan et al., 2022; Solmi et al., 2021; BN: Linardon & Wade, 2018;

Svaldi et al., 2019; BED: Hilbert et al., 2020; Linardon, 2018; Mixed

ED: Chang et al., 2021; Linardon et al., 2018a) to obtain the efficacy

studies to be used in a comparison with effectiveness studies. From

these meta-analyses, we listed the RCTs of CBT recommended by the

treatment guidelines reviewed in the introduction. Since these meta-

analyses included both efficacy and effectiveness studies, we deleted

those RCTs we had already included in the body of effectiveness

studies. This resulted in 58 RCTs for our comparison and the refer-

ences are listed in Supporting Information S4. This type of bench-

marking in which ES for effectiveness and efficacy studies are

statistically compared using a meta-analysis software has previously

been done in four similar meta-analyses on effectiveness studies in

adults (Öst et al., 2022, 2023a, 2023b, 2023c) and three in children

and adolescents (Riise et al., 2021; Wergeland et al., 2021, 2022).

As for the effectiveness studies, we extracted data for the

type of primary outcome measure most frequently used in both

types of studies (some ED-psychopathology measure), at

Id
en
ti
fic
at
io
n

Sc
re
en
in
g

E
lig

ib
ili
ty

In
cl
ud

ed

5546 records identified through 

database searching

15 additional records identified 

through other sources

4296 records after duplicates removed

4296 records screened 3893 irrelevant records excluded

403 full-text articles 

assessed for eligibility

353 full-text articles 

excluded, with reasons

- Patients not referred 104

- Secondary analyses 67

- Not testing recommended CBT 42

- Not right age range 41

- Treatment not in routine care 35

- Not practicing clinicians 27

- No measure of primary disorder 11

- No data for separate disorders 9

- Participants not diagnosed 8

- <10 participants in treatment condition 4

- Not in English language journal 3

- Combination of CBT and drug 2

50 studies included in 

qualitative synthesis 

50 studies included in 

quantitative synthesis (meta-

analysis) F IGURE 1 Flowchart of the
inclusion of studies.
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posttreatment and follow-up assessment separately. To compare

the two categories of studies on background and treatment vari-

ables, we also extracted data on mean age, proportion of women,

pretreatment severity, comorbidity (% of the sample having at least

one comorbid disorder), medication (% of the sample that at pre-

treatment was prescribed a psychotropic drug for ED), treatment

time (in 60 min units), and attrition rate (% dropout of patients who

participated in at least one session). Other variables were not

reported systematically (or not at all) in a large enough proportion

of studies, which precluded inclusion as a background variable. Since

the result tables will entail many statistical tests, we used the

Holm–Bonferroni correction to control the family-wise error rate

(see Jaccard & Guilamo-Ramos, 2002).

2.9 | Power analysis

The number of studies and treatment conditions, which are the unit of

analysis in the overall comparison of effectiveness and efficacy studies,

were as follows: effectiveness studies 50/62 and efficacy studies

58/72. This yields a total number of 108 studies and 134 treatment

conditions with an average of 54 participants per condition. According

to the formulas for power analysis in meta-analyses by Valentine et al.

(2010), with these figures we would have a 100% power to detect an

ES of .20, assuming a high heterogeneity.

3 | RESULTS

3.1 | Description of the effectiveness studies

A total of 50 studies comprising 62 treatment conditions were

included. Figure 1 presents a flowchart of the study inclusion. Refer-

ences to the included studies are shown in Supporting

Information S5.

3.1.1 | Background data

Background data for the included studies are displayed in Table 1. The

studies came from the following continents: Europe 37, North America

8, Australia 3, South America 1, and Asia 1. The number of conditions

for the different ED were: AN 12, BN 24, BED 11, Mixed 12, and

EDNOS 3. The total number of participants receiving CBT in the studies

was 4299 (range 12–370), with 95.1% on average being females, how-

ever, the studies did not provide information on this being sex assigned

at birth or gender. Only 16% of the studies reported race, 4% reported

ethnicity, and no study reported socioeconomic status of the partici-

pants. Mean age across the studies was 29 years. Prevalence of comor-

bid psychiatric disorders was only reported in 40% of the conditions

with a mean of 47%, and use of psychotropic medication in only 34%

of the conditions with a mean of 25%. The pretreatment severity on an

ED-psychopathology measure could be calculated for 95% of the condi-

tions and the mean was 61%.

3.1.2 | Treatment data

Treatment data are presented in Supporting Information S6. The treat-

ment format was individual in 39 conditions, group in 8, and a combina-

tion in 15. Treatment was carried out over a mean of 19.4 weeks (range

8–47) and 27.4 sessions (range 5–104). Calculated as hours of treat-

ment the mean was 37.8 (range 2–104). Follow-up assessment was

done in 32 conditions (52%) and on average 9.9 months (range 3–36)

after the end of treatment. Intention-to-treat statistical analysis was

provided for 41 conditions (66%) and completer analysis for 21.

3.2 | Methodological data

The research methodology score had a mean of 46.6% (SD 9.4), which

corresponds to a raw score of 20.5 points. The RoB classification is

TABLE 2 Results on ED-psychopathology measures for all eating disorders and specific disorders at post-assessment and follow-up
assessment.

Time point Disorder k g 95% CI z-value Q-value 95% PI Qba p-value

Post All disorders 59 1.12 .98–1.25 16.00b 575.2b .12–2.11 5.23 .16

AN 10 1.46 1.12–1.79 8.48b 45.7b .40–2.51

BN 23 .98 .76–1.21 8.59b 231.9b �.04 to 2.00

BED 11 1.11 .80–1.43 6.88b 163.8b .07–2.16

Mix 12 1.15 .84–1.45 7.44b 79.2b .10–2.19

Follow-up All disorders 31 1.22 1.04–1.41 12.98b 296.1b .21–2.23 6.06 .11

AN 6 1.59 1.13–2.05 6.80b 37.6b .41–2.77

BN 10 1.12 .77–1.47 6.28b 71.7b .01–2.24

BED 9 .96 .50–1.32 5.21b 97.2b �.18 to 2.10

Mix 6 1.47 1.01–1.93 6.26b 48.6b .29–2.65

Abbreviations: CI, confidence interval; k, treatment conditions; g, Hedges's g; PI, prediction interval.
aComparison between the disorders (with EDNOS, k = 3, deleted).
bp < .0001.
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presented in Supporting Information S7. Among the 18 RCT condi-

tions, 6 had a low and 12 had a moderate RoB. Regarding the

42 NRSI/pre–post conditions 38 had a moderate and 6 had a

high RoB.

3.3 | Meta-analysis

3.3.1 | Attrition

Data on attrition were provided for 60 of the conditions (96.8%) and

the mean rate was 25.5% (95% CI 22.2–29.0). The ED disorders had

the following mean dropout rates: Mixed ED 32.4%, BN 27.5%, AN

21.2%, and BED 18.0%. The Q between studies (Qb; 3 df) was signifi-

cant (8.99, p = .029). Subsequent pairwise comparisons showed that

BED had significantly lower attrition rate than Mixed ED (Qb = 6.51,

p = .011) and BN (Qb = 4.60, p = .032).

3.3.2 | Primary outcome measures

The primary measure on which most of the conditions (95%) pro-

vided data was ED-psychopathology and the results are displayed in

Table 2. Fully 82% of the studies that provided such data used EDE

or EDE-Q, whereas other self-report measures were used in 18%

(8 studies). Since they all measure ED psychopathology, we believe

that pooling within this category is acceptable. At posttreatment,

the mean ES across all disorders was large (1.12) and significantly

heterogeneous. A subgroup analysis comparing the types of ED did

not yield a significant difference between disorders. At follow-up,

the mean ES was still large (1.22) and heterogeneous with no signifi-

cant differences between the ED disorders. Thus, it seems that the

effects of treatment were maintained at follow-up. However, only

53% of the conditions had follow-up data. Regarding publication

bias for the ED-psychopathology, Egger's regression intercept

yielded a nonsignificant t-value (.54, p = .56). Thus, publication bias

does not seem to be a problem for the ED-psychopathology

measure.

The sensitivity analysis varying the pre–post correlation

yielded the following results at posttreatment: .1:1.10, .3:1.10,

.5:1.12, .7:1.12, and .9:1.12. At follow-up assessment, the ES was

.1:1.21, .3:1.21, .5:1.22, .7:1.22, and .9:1.23. Thus, the mean ES

changed very little due to the various estimates of the pre–post

(pre-follow-up) correlation. Regarding the effect of the various ED

psychopathology measures at post the overall ES was 1.12 and

when BES was removed 1.10, when BITE was removed 1.12,

TABLE 3 Results on BMI, binge episodes, and depressive symptoms at post-assessment and follow-up assessment.

Time point Measure/disorder k g 95% CI z-value Q-value 95% PI Qba p-value

BMI

Post AN 11 2.30 1.87–2.73 10.43e 92.8e .83–3.77

Follow-up AN 6 1.86 1.39–2.34 7.67e 41.6e .59–3.13

Binge episodes

Post All studies 46 .73 .64–.82 15.54e 171.2e .21–1.25

BN 22 .69 .65–.83 9.70e 12.2c .13–1.25 3.00 .22

BED 11 .89 .70–1.09 8.98e 71.0e .32–1.47

Mix 7 .70 .46–.95 5.58e 34.0e .11–1.30

Follow-up All studies 23 .86 .72–1.00 12.04e 102.6e .26–1.45

BN 9 .79 .54–1.03 6.35e 21.0c .09–1.48 5.19 .08

BED 9 .80 .56–1.03 6.61e 53.8e .10–1.49

Mix 4 1.29 .90–1.69 6.40e 16.9d .52–2.07

Depression

Post All studies 29 .70 .55–.85 9.08e 192.3e �.07 to 1.46

BN 14 .82 .59–1.06 6.83e 62.3e �.04 to 1.69 1.70 .19

BED 7 .56 .24–.88 3.41d 63.7e �.34 to 1.45

Follow-up All studies 10 .54 .31–.78 4.55e 52.8e �.26 to 1.35

BN 4 .71 .27–1.15 3.14c 3.6 �.35 to 1.76 .48 .49

BED 5 .51 .14–.88 2.70c 43.2e �.51 to 1.52

Abbreviations: CI, confidence interval; k, treatment conditions; g, Hedges's g; PI, prediction interval.
aComparison between the disorders (with EDNOS, k = 3, deleted).
bp < .05.
cp < .01.
dp < .001.
ep < .0001.
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when EDI was removed 1.13, and when SEEDS was removed

1.15. At follow-up, the overall ES was 1.22, and when BITE was

removed 1.22, when EDI was removed 1.22, and when SEEDS

was removed 1.26. Thus, the overall ES was robust at both

assessment points.

The results for the remaining primary outcome measures are pre-

sented in Table 3. BMI was provided by 92% of the conditions with

AN participants and yielded a very large ES (2.30) at postassessment,

which was significantly heterogeneous. At follow-up, the ES was

somewhat lower (1.86). The analysis of publication bias yielded a non-

significant Egger's regression intercept (t = 1.93, p = .09).

Regarding binge episodes data were provided for 74% of the con-

ditions. The mean posttreatment ES across ED diagnoses was large

(.73) and heterogeneous. At follow-up, the mean ES was still large (.86)

and heterogeneous. Subgroup analyses yielded no difference between

the EDs, neither at post-assessment nor at follow-up assessment.

Regarding publication bias, Egger's regression intercept yielded a sig-

nificant t-value (2.88, p < .01), and the Duval and Tweedie's trim and

fill method suggested trimming 14 studies, which would have given a

g-value of .57. To give a perspective on the results for this measure

we calculated the percent change from pre-assessment to post-

assessment and pre-assessment to follow-up assessment. The mean

pre-post change was 66% (SD 20%) and the pre-follow-up change

was 70% (SD 18%).

Purging episodes were reported for only 60% of the conditions,

abstinence from binge eating for 47%, and abstinence from purging

behaviors for 31% of the conditions. The results of these measures

are shown in Supporting information S6.

3.3.3 | Secondary outcome measure

Depression was assessed in 47% of the total conditions but in 60% of

BN and BED conditions combined. The results are displayed in the

lower part of Table 3. At posttreatment the mean ES was large (.70)

and heterogeneous, and at follow-up it was moderate (.54) and still

heterogeneous. The subgroup analysis yielded no difference between

BN and BED conditions, neither at post-assessment nor at follow-up

assessment. Regarding publication bias, Egger's regression intercept

was not significant (t = 1.24, p = .24).

TABLE 4 Subgroup analysis of the
effect size for ED psychopathology
measures at post-assessment.

Variable k g 95% CI I2 (%) Qba p-value

Statistical analysis

Intent-to-treat 40 1.08 .92–1.25 92.0 .53 .47

Treatment completers 19 1.19 .95–1.44 75.5

Risk of bias

High 6 1.04 .64–1.44 87.5 6.12 .05

Moderate 47 1.19 1.04–1.33 95.0

Low 6 .67 .29–1.06 86.7

Treatment format

Individual 36 .99 .81–1.16 91.7 7.04 .03

Group 7 1.19 .79–1.59 85.6

Individual + group 16 1.41 1.14–1.68 78.9

Continent

Europe 45 1.18 1.02–1.33 90.8 4.89 .09

North America 8 .91 .54–1.28 76.4

Australia 4 .68 .20–1.16 0

Abbreviations: CI, confidence interval; k, treatment conditions; g, Hedges's g; I2, the variance in observed

effects that reflects variance in true effects rather than sampling error.
aComparison between the subcategories.

TABLE 5 Some background and treatment data (M and SD) for effectiveness and efficacy studies.

Type of study k Age (years) % females % severity % comorbid % medicated Tx hours % attrition

Effectiveness 62 29.0 (5.6) 95.1 (5.2) 61.1 (10.5) 47.1 (16.3) 24.3 (20.4) 40.7 (42.7) 25.1 (13.0)

Efficacy 70 32.1 (8.5) 94.8 (6.4) 54.5 (10.3) 42.4 (16.2) 13.8 (17.5) 20.2 (18.0) 21.6 (12.3)

p-value .02 .76 <.001* .29 .04 <.001* .12

Note: k, number of treatment conditions; severity, percentage of the maximum score on the primary outcome measure. % comorbid, proportion having any

psychiatric comorbid disorder at inclusion; % medicated, proportion on any psychotropic medication at inclusion; Tx time, number of 60 min therapy

hours; % attrition, proportion dropping out of those participating in at least one therapy session.

*Significant using Holm–Bonferroni correction.
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3.3.4 | Moderator analysis for ED psychopathology

Since moderator analysis divides the total number of studies into sub-

groups, the power to detect a significant effect is much decreased.

Thus, we decided to use the ED psychopathology measure, which is

relevant for all ED patients and for which 95% of the conditions pro-

vided data. The subgroup analyses of categorical variables are dis-

played in Table 4. Using Holm–Bonferroni correction none of the

variables showed a significant difference between the included catego-

ries. Regarding the six continuous variables, the meta-regression ana-

lyses did not yield a significant point estimate for any of the variables.

3.4 | Effectiveness–efficacy comparison

3.4.1 | Background and treatment variables

The comparisons of effectiveness and efficacy studies on some back-

ground and treatment variables are displayed in Table 5. Effectiveness

studies had a significantly higher mean severity score and more treat-

ment hours than efficacy studies. The latter is partly explained by a

long AN treatment used in seven of the effectiveness but only two of

the efficacy conditions. When AN studies were deleted from the

analysis the p-value was .01, which is not significant using the

Holm–Bonferroni correction. Thus, the only significant difference is

that effectiveness studies had a higher pretreatment severity score.

3.4.2 | Effect size on primary outcome measure

The comparison between effectiveness and efficacy studies on eating

pathology and BMI is presented in Table 6. On the ED psychopathol-

ogy measure at posttreatment, there were large ESs for both types of

studies with a small difference between them (1.12 vs. 1.20). Compar-

isons for the different EDs showed that regarding AN there was a ten-

dency for effectiveness studies to yield a higher ES than efficacy

studies (1.46 vs. .85), and for BN there was a tendency that

efficacy studies gave a higher ES than effectiveness studies (1.31

TABLE 6 Effect sizes on ED-psychopathology measures and BMI for effectiveness and efficacy studies at post-assessment and follow-up
assessment.

Time point Disorder Study type k g 95% CI z-value 95% PI Qba p-value

Post All disorders Effectiveness 59 1.12 .98–1.25 16.21b .15–2.09 .72 .40

Efficacy 60 1.20 1.06–1.34 17.32b .23–2.17

AN Effectiveness 10 1.46 1.14–1.78 8.89b .40–2.52 5.71 .02

Efficacy 7 .85 .48–1.23 4.44b �.24 to 1.94

BN Effectiveness 23 .98 .76–1.20 8.71b �.02-1.99 4.33 .04

Efficacy 24 1.31 1.09–1.54 11.62b .30–2.32

BED Effectiveness 11 1.11 .80–1.43 6.91b .05–2.18 .07 .79

Efficacy 19 1.06 .82–1.30 8.56b .01–2.10

Mix Effectiveness 12 1.13 .88–1.39 8.66b .34–2.04 2.89 .09

Efficacy 10 1.47 1.18–1.76 8.91b .56–2.39

Follow-up All disorders Effectiveness 31 1.22 1.04–1.41 12.98b .21–2.23 .15 .70

Efficacy 49 1.28 1.13–1.43 16.74b .31–2.26

AN Effectiveness 6 1.59 1.10–2.09 6.32b .20–2.99 2.04 .16

Efficacy 6 1.09 .60–1.58 4.38b �.31 to 2.48

BN Effectiveness 10 1.12 .77–1.47 6.28b .01–2.24 1.08 .30

Efficacy 21 1.32 1.10–1.55 11.64b .35–2.28

BED Effectiveness 9 .96 .64–1.29 5.80b �.06 to 1.99 .70 .41

Efficacy 15 1.14 .88–1.40 8.66b .14–2.14

Mix Effectiveness 6 1.46 1.02–1.90 6.54b .26–2.66 .43 .52

Efficacy 7 1.66 1.26–2.06 8.08b .49–2.85

Post BMI in AN Effectiveness 11 2.30 1.87–2.73 10.43b .83–3.77 5.02 .03

Efficacy 7 1.52 .99–2.05 5.66b .01–3.03

Follow-up BMI in AN Effectiveness 6 1.86 1.39–2.34 7.67b .59–3.13 1.51 .22

Efficacy 6 1.45 .99–1.91 6.20b .10–2.71

Abbreviations: AN, anorexia nervosa; BED, binge eating disorder; BN, bulimia nervosa; CI, confidence interval; g, Hedges's g; k, treatment conditions; Mix,

mixed eating disorders; PI, prediction interval.
aComparison between effectiveness and efficacy studies.
bp < .0001.
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vs. .98). However, when applying the Holm–Bonferroni correction

none of these differences was significant. At follow-up assessment for

both types of studies, the mean ES was maintained with a small differ-

ence between them (1.22 vs. 1.28). For the individual disorders, there

was no significant difference between the types of studies.

The results for BMI in AN conditions are shown in the lower part

of Table 6. At posttreatment, effectiveness studies had a significantly

higher ES than efficacy studies (2.30 vs. 1.52). However, there was a

significant outlier among the effectiveness studies and when that

study was deleted the mean ES was reduced to 2.15 and the differ-

ence was no longer significant (Qb = 3.75, p = .053). At follow-up

assessment, the types of studies did not differ significantly, and delet-

ing the outlier reduced the ES from 1.86 to 1.60.

4 | DISCUSSION

4.1 | Effectiveness in routine care

The first aim of this meta-analysis was to examine the effectiveness of

CBT for ED in routine clinical care on various primary measures of ED

and a secondary measure of depression. On the ED-psychopathology

measure, BMI for AN, and binge eating episodes, the ESs were large–very

large for all disorders combined and for the individual disorders, and the

effects were maintained at follow-up. These results corroborate the pre–

post ES of 1.06 on ED-psychopathology measures of CBT-E studies

(Dahlenburg et al., 2019), and the ES of 1.49 reported by Keegan et al.

(2022) for 10-session CBT.

On the measure of depression, the ES was moderate and lower

than the ES for the ED-psychopathology. For the studies in the pre-

sent meta-analysis that provided data on both types of measures, we

compared the pretreatment severity. The mean severity for depres-

sion scores (39.8%, SD 8.4) was significantly lower (t(28) = 9.53,

p < .001) than that for ED scores (60.0%, SD 11.5), which means that

there is less room for improvement, and the pre–post ES becomes

smaller. A similar finding was obtained by Keegan et al. (2022).

4.2 | Methodological quality and RoB

The second aim was to evaluate methodological quality and RoB in

the effectiveness studies and investigate potential moderators of

treatment outcome. The mean POMRS score was 46.6%, which is

somewhat lower than we have found in previous meta-analyses of

effectiveness studies of anxiety disorders (50.6%; Öst et al., 2023c),

depression (51.7%; Öst et al., 2023b), OCD (52.1%; Öst et al., 2022),

and PTSD (53.7%: Öst et al., 2023b). Effectiveness studies on ED

could improve their research methodology in various ways, for exam-

ple, by using a semi-structured interview schedule for diagnosis, hav-

ing independent, masked, and properly trained evaluators of outcome,

controlling any concomitant treatments, and assessing clinical signifi-

cance (remission). Regarding RoB six of the conditions (9.7%) had a

high RoB, 50 (80.6%) had a moderate, and six (9.7%) had a low RoB.

The proportion of conditions with a low RoB was too low to enable a

sensitivity analysis on these studies only, and future effectiveness

studies on ED should improve their methodology to reduce different

risks of bias, for example, by registration of the study, analyzing all

measures applied, and using intention-to-treat analysis.

The moderator analysis of categorical variables showed no signifi-

cant difference between ITT and completer analysis, between levels

of RoB, and between different treatment formats, which corroborate

the results from our three previous meta-analyses on child disorders

(Riise et al., 2021; Wergeland et al., 2021, 2022) and four on

disorders among adults (Öst et al., 2022, 2023a, 2023b). There was

also no significant difference in ES between continents, which runs

contrary to the finding for OCD in adults (Öst et al., 2022) and inter-

nalizing disorders in children (Wergeland et al., 2021), in which

Europe had a higher ES than North America. None of the six contin-

uous variables were significantly moderating the ES. The finding that

pretreatment severity was not a significant moderator was unex-

pected since we found it to be significant in OCD (Öst et al., 2022),

anxiety disorders (Öst et al., 2023c), internalizing disorders

(Wergeland et al., 2021), and externalizing disorders in children (Riise

et al., 2021).

4.3 | Comparison with efficacy studies

The third aim was to examine how CBT was delivered in routine clini-

cal care performed in comparison with efficacy studies for ED. We

first compared effectiveness and efficacy studies on some background

and treatment variables. The only significant difference was that

effectiveness studies had a higher ED-psychopathology severity score

than efficacy studies, which makes for a fair comparison. On this pri-

mary outcome measure, effectiveness and efficacy studies had large

and very similar ESs, both at post-assessment (1.12 vs. 1.20) and

follow-up assessment (1.22 vs. 1.28). This small difference in g-value

(.08) corroborates the findings of our previous meta-analyses of effec-

tiveness studies in adults, which varied between .01 for OCD and .20

for depression. Our results on abstinence from binge eating (41.6%

for BN and 42.5% for BED, Supporting Information S6) also

corroborate the 29.8% for BN and 47.2% for BED reported by Linar-

don, Messer, and Fuller-Tyszkiewicz (2018). Altogether, the present

meta-analysis is the eighth using the same statistical comparison

method and the result is the same: CBT does as well in routine clinical

care as in university research settings.

4.4 | Strengths and limitations

This meta-analysis has a number of strong points. We could include

enough effectiveness and efficacy studies for the comparison

between them to have 100% power to detect a small ES, and the

comparison was done statistically using meta-analytic software.

Screening of abstracts and reading of full-text studies were done inde-

pendently in pairs of researchers and any disagreements were solved
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in consensus discussion. Ratings of methodological quality and RoB

were done by one of the authors and 20% of the studies were inde-

pendently rated by another to assess inter-rater reliability, which was

excellent.

However, the meta-analysis also has some limitations. We only

included published studies in English language journals, which means

that we cannot be sure that unpublished studies, and studies in other

languages, have obtained the same results. The uncontrolled pre–post

ES we used is influenced by other factors than the treatment, for

example, spontaneous recovery, regression to the mean, and various

patient characteristics. Despite these problems, Cuijpers et al. (2017)

consider this ES to be useful when comparing improvement in routine

care with that in efficacy studies, which is the case in the present

meta-analysis. In the included studies, different measures for asses-

sing specific psychopathology of eating disorders have been used.

Pooling the outcome based on different measures is a limitation that

calls for efforts to establish international standards in the assessment

of eating disorders. Reporting of the study samples' race and ethnicity

was only done by 16% and 4%, respectively, and none of the studies

in this meta-analysis reported socioeconomic characteristics. This is a

major limitation of this research area, and researchers of therapy out-

come studies are encouraged to report this information. The over-

whelming majority of studies had a moderate or high RoB, which

prevented an analysis of low RoB studies only. However, the modera-

tor analysis (Table 4) of RoB categories indicated that low RoB studies

had a nominally, but not significantly, lower ES than moderate and

high RoB studies.

5 | CONCLUSION

Our findings demonstrate encouraging treatment outcomes for ED

among adults in routine clinical care using CBT methods that are

recommended in the clinical guidelines by NICE, APA, and APS. Clini-

cians trained in the CBT-ED methods can achieve outcomes compara-

ble to those in university research settings, indicating that treatment

effects are not lost when programs developed in research settings are

implemented in routine clinical care. Future research on CBT effec-

tiveness studies should investigate studies of children/adolescents

with ED.
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