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Summary

Binge eating disorder (BED) is a complex mental health problem entailing high risk for

obesity, overweight, and other psychiatric disorders. However, there is still unclear evi-

dence of the prevalence of personality disorders (PDs) in BED patients. We conducted

a systematic review and a Bayesian meta-analysis for studies examining the prevalence

of any PD in adult BED patients. Data sources included PubMed, Cochrane library,

EBSCO, PsycINFO, and Science Direct. A Bayesian meta-analysis was conducted to

estimate effect sizes for the prevalence of any PD in BED patients. Twenty eligible arti-

cles were examined with a total of 2945 BED patients. Borderline personality disorder

and “Cluster C” PD, particularly obsessive-compulsive and avoidant PD, were the most

frequent PD found in BED patients. BED diagnosis was associated with 28% probabil-

ity of a comorbid diagnosis of any PD (0.279, 95%CrI: [0.22, 0.34]), with high levels of

between-study heterogeneity (τ = 0.61, 95% CrI [0.40, 0.90]). Sensitivity analysis sug-

gested effect sizes ranging from 0.27 to 0.28. The high comorbidity of PDs in BED

patients draws attention to the potential complexity of BED clinical presentations,

including those that might also be comorbid with obesity. Clinical practice should

address this complexity to improve care for BED and obesity patients.
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1 | INTRODUCTION

Binge eating disorder (BED) has been highlighted as an important risk

factor for long-term overweight and obesity.1–4 Although BED and

obesity can be comorbid conditions, they are known to have distinct

phenotypes5,6 and clinical presentations.1,2,4 BED patients are prone

to have obesity because BED is characterized by recurring episodes of

consuming large amounts of food in a short period of time, over a

period of at least 3 months.1,2 These patients often experience feel-

ings of lack of control, guilt, embarrassment, and emotional distress. A

study conducted with a US representative sample of adults revealed

elevated rates of obesity in people with BED for whom an estimated

mean body mass index of 34.3 was found.4 The same study

highlighted the association between a lifetime or 12-month diagnosis

of BED and an increased risk of obesity and extreme obesity. Previous

studies have highlighted an elevated risk to have co-occurring BED in

individuals seeking weight loss treatment,7 and in individuals seeking

or undergoing bariatric surgery (at pre-operative stage).8 In a study

conducted with 502 individuals with overweight/obesity nearly one

third of the sample met criteria for BED, food addiction, or both.9
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Finally, in a 10-year prospective study conducted with 1383 individ-

uals, having eating disorders was associated with a threefold increase

in lifetime obesity, with BED patients having the highest rate of obe-

sity (88%).10

A recent large population-based study conducted with adults in the

US (N = 36,309) highlighted the high comorbidity of BED with other

mental health problems such as depression, anxiety, personality disor-

ders (PDs), and substance abuse.4 Major depressive disorder, alcohol

use disorder, and borderline personality disorder were the most preva-

lent mental health problems in BED patients, and about 23% of these

patients had history of suicide attempt. The most recent meta-analysis

examining the prevalence of comorbid PD in BED patients was pub-

lished in 2014 and included nine studies, five of them adopting the

DSM-III-R criteria to diagnose BED and PD.11 The estimated prevalence

of any PD was 29% (0.29; 95% CI: 0.24–0.33; N = 838), with Cluster C

being the most frequent (0.3 [95% CI: 0.21–0.41]), particularly avoidant

and obsessive-compulsive PD, followed by Cluster B (0.11 [95% CI:

0.02–0.39]), with borderline being the most frequent PD in Cluster

B. However, the evidence of the prevalence of PD in BED patients is

still unclear due to the small sample of studies included in the previous

meta-analysis, and also considering the substantial amount of literature

on BED that has been published since 2014.

According to the most recent version of the DSM,12 PD can be

described as an enduring and inflexible pattern of long duration that

results in significant distress or impairment and is not due to substance

use or another medical condition. These maladaptive patterns begin by

late adolescence or early adulthood, are evident in many contexts and

deviate from the accepted patterns in the individual's culture. The diag-

nostic approach used in the DSM-5-TR still assumes that PD are quali-

tatively distinct clinical syndromes, with the alternative of a dimensional

model of PD discussed in passing. These clinical syndromes define con-

stellations of traits that characterize all different types of PDs

(e.g., borderline personality disorder, avoidant personality disorder). The

11th revision of the ICD13 includes a fundamentally new approach that

focuses on common features that apply to all PD, including personality

traits and personality pathology, representing a paradigm shift in the PD

diagnosis.14 The ICD-11 conceptualizes PD as entailing different levels

of severity for individual's impairments in self and interpersonal func-

tioning, with pathological traits being part of the individual's dysfunction

at self-functioning and interpersonal domains. It is, therefore, more

focused on assessing the dynamics in terms of general functioning at

individual (identity) and interpersonal level. The diagnosis criteria for PD

based on either DSM-5 or ICD-11 is very similar and is commonly based

on validated clinical interviews (e.g., structured clinical interview (SCID);

Eating Disorder Examination (EDE); Operationalized Psychodynamic

Diagnosis (OPD-2)) that provide clinical guidance for assessing each cor-

responding diagnostic criteria.

With BED being an important risk factor for obesity,

overweight,1–4 and other mental health problems,4,7–9 many obesity

patients seen at obesity clinics are likely to belong to the sub-group of

multimorbidity patients (obesity + BED + mental health). The poten-

tial comorbidity of PD with BED (and indirectly with obesity, via BED)

poses a serious health risk for patients as PD is an enduring and com-

plex mental health problem, often entailing episodes of self-harm,

suicide ideation, and uncontrolled impulsivity.12,13 It is, therefore, of

clinical interest to estimate the prevalence of PD among BED patients,

to inform clinicians working with obesity and BED patients about the

actual magnitude of this comorbidity.

This paper presents findings of a Bayesian meta-analysis examin-

ing the prevalence of any PD in adults with a diagnosis of BED, assum-

ing as the alternative hypothesis of PD being comorbid to BED in adult

patients. Advantages of the Bayesian estimation in comparison with

the frequentist approach to meta-analysis include15–17: a more precise

estimation of the effects and the heterogeneity, when providing credi-

ble intervals within which the true estimates (μ and τ) lie in (with 95%

probability); a more robust estimation for meta-analysis of small sam-

ples; a direct modeling of the uncertainty of the estimates; and the

integration of prior knowledge on the parameters to be estimated, the

effect (μ), and the between-study heterogeneity (τ). Finally, recent sta-

tistical literature has highlighted the suitability of Bayesian models and

generalized linear mixed models (the same models used in the current

meta-analysis) for meta-analysis of proportions in epidemiological

research, as they are regraded to be more accurate and to lead to less

bias in comparison with other methods, particularly those using

arcsine-based transformations of proportions.18–20

2 | METHOD

2.1 | Design

The current systematic review and meta-analysis followed the pre-

ferred reporting items for systematic reviews and meta-analyses

(PRISMA) guidelines for reporting systematic reviews and meta-analy-

sis.21 This review is registered with the International Prospective Reg-

ister of Systematic Reviews (PROSPERO: CRD42022307424).

2.2 | Search strategy

Two researchers (C.G. and H.S.) systematically conducted a search of

electronic databases (PubMed, Cochrane library, EBSCO, PsycINFO,

and Science Direct) to retrieve all articles published up to September

21, 2023 (first search completed on February 14, 2022, with the most

recent updated search made on September 21, 2023). These data-

bases were searched using terms that are often used in the literature

to address PD in binge eating disorder patients: “binge eating” [All

Fields] OR “binge eating” [All Fields] OR “binge” [All Fields] OR “eat-
ing disorder” [All Fields] OR “eating” [All Fields] OR “obesity” [All

Fields] OR “overweight” [All Fields] OR “anorexia” [All Fields] OR

“bulimia” [All Fields] AND “personality disorder” [All Fields] OR “per-
sonality” [All Fields] OR “borderline personality” [All Fields] OR “bor-
derline” [All Fields] OR “obsessive” [All Fields] OR “avoidant” [All

Fields] OR “psychopathology” [All Fields] OR “psychiatric” [All Fields]
OR “mental health” [All Fields] OR “comorbid” [All Fields] OR “comor-

bidity” OR “psychopathology” [All Fields]. Manual search of articles

was also conducted to identify any articles that could potentially meet

the inclusion criteria for our review.
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2.3 | Inclusion and exclusion criteria

We selected all studies meeting the following inclusion criteria:

(1) original research reported in English; (2) studies assessing adult

patients aged 18 or older with the primary diagnosis of BEDs (DSM or

ICD criteria for BED); (3) studies assessing PD (DSM or ICD criteria

for PD) in BED patients; (4) studies quantifying the proportion of BED

patients with a formal diagnosis of any PD. All types of articles and

study designs were considered for this review. We considered studies

assessing BED and PD using validated clinical interviews and/or stan-

dardized questionnaires, as along as the diagnostic criteria has been

based on DSM or ICD. We excluded articles lacking sufficient detail

to determine whether all inclusion criteria were met.

2.4 | Data extraction

We followed Cochrane guidelines for systematic reviews to select

studies. Two authors (C.G. and H.S.) independently reviewed titles

and abstracts and then the full-text articles to identify eligible studies

and to extract data from articles. Results of both researchers were

compared, and non-eligible studies and duplicates were excluded. Any

disagreements were solved by re-reading articles, double-checking

the eligibility criteria, and asking the opinion of a third author (H.U.).

Abstracts providing sufficient detail for exclusion were removed, and

the remaining full-text articles were retrieved to be fully analyzed.

Full-text articles were read to determine inclusion, and disagreements

were resolved via consensus. The primary outcome measure for this

meta-analysis included the proportion of patients with a primary diag-

nosis of BED who met the DSM or ICD criteria for any PD. Measures

of BED and PD were considered for data extraction if they have been

based on validated standardized diagnostic questionnaires (e.g., Eating

Disorder Examination Questionnaire [EDE-Q]; Personality Diagnostic

Questionnaire-4 [PDQ-4]); and/or structured and semi-structured

clinical interviews (e.g., the DSM-5 Structured Clinical Interview

[SCID]). The following data were extracted: country in which the

study was conducted; year of publication; study design; study setting;

study sample size, with the corresponding mean age and standard

deviation; proportion of female BED patients; outcome measures

used for BED; outcome measures used for PD; proportion of BED

patients with the diagnosis of any PD; and the most frequent types of

PD among BED patients who had the comorbid diagnosis of any PD

(see Table 1).

2.5 | Study quality and risk of bias assessment

Methodological quality and risk of bias were independently assessed

by three researchers (H.U., C.G., and H.S.) using the Quality Assess-

ment Tool for Observational Cohort and Cross-Sectional Studies from

the National Heart, Lung and Blood Institute (NHLBI).41 Any disagree-

ments were solved by re-reading articles and checking them against

the NHLBI assessment criteria (done by H.U., C.G., and H.S.). Areas ofT
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methodological quality assessment include: the research question

addressed; study population and case comparability; groups recruited

from the same population and uniform eligibility criteria; sample size

justification; exposure assessed prior to outcome measurement; suffi-

cient timeframe to see an effect; different levels of the exposure of

interest; exposure measures and assessment; repeated exposure

assessment; blinding of outcome assessors; follow-up rate; rigor of

data analysis; ethical issues; and clear statement of findings. The risk

of bias dimension was adjusted to the nature of studies included in

our meta-analysis, considering that the great majority of them were

observational cross-sectional studies. We have, therefore, regarded

“blinding of outcome assessors” as whether the outcomes assessors

had been blind to the study aims (e.g., to investigate the prevalence of

PD in a sample of BED patients). The tool allowed us to appraise

whether the methodological quality/risk of bias for each source of

bias, is low, high, or with some concerns.

2.6 | Statistical analysis

The Bayesian meta-analysis was computed with a generalized multi-

variate (non-linear) multilevel model, to estimate effect sizes (μ) for

the prevalence of any PD in adults (age >18) with a diagnosis of BED,

and the between-study deviation estimate (heterogeneity; Equa-

tion 1). Logarithmic odds and pooled proportions (on a probability

scale) were computed as the estimates of the true effect sizes, based

on data extracted from studies reporting the proportion of BED

patients with a diagnosis of any PD. Bayesian inference entails the

specification of prior beliefs on the parameters to be estimated. In

Bayesian estimation, prior distributions for model parameters are

commonly set and categorized as being non-informative, weakly-

informative, or informative.42 Recent literature has highlighted the

potential overestimation of the magnitude of effects leading to over-

stated evidence on its sign resulting from the use of non-informative

flat priors,43–45 which contradicts the “non-informative” assumption

inherent to these priors. More informative priors have, therefore,

been recommended as a more appropriate and potentially less biased

approach for Bayesian estimation.46 In the current meta-analysis,

weakly-informative priors were chosen, considering the paucity of

prior knowledge on the topic regarding the actual comorbidity of

BED and PD.15,47 A normal distribution with a mean = 0 and a

SD = 1.81, μ � N(0,1.81), was adopted as prior for the for the effect

(μ), as suggested by Rover et al.47 A half-Cauchy distribution was cho-

sen for the between-study deviation estimate (τ � half-Cauchy

(0,0.5)), which has been considered an appropriate choice to model

between-study variance in meta-analysis.15 Different prior distribu-

tions for the effect (μ) were run as part of the sensitivity analysis,

adopting the strategy suggested by Korner-Nievergelt et al.,48 when

using weakly-informative priors, which includes re-running the pri-

mary analysis with progressively narrower prior distributions. The

principle is that the best informative prior will result from the narrow-

est prior distribution that does not affect the results49 (see Section 2.7

for more details).

2.6.1 | Equation 1—Bayesian generalized
multilevel model

Model parameters: xTi � Bin (nTi, πTi); logit (πTi) = μi μi, θ, and

τ � priors.

Priors: μ, τ � Normal (μ, τ2).

The Bayesian multilevel hierarchical model was implemented to

run a meta-analysis containing k studies with proportions (number of

events/sample size). Study i has xTi events, which are assumed to fol-

low a binomial distribution with sample size nTi within each study. πTi
are underlying true event rates in I, with μi representing the underly-

ing true log proportion within studies, θ the overall effect size (result-

ing from all log proportions), and τ the between-study heterogeneity.

For both parameters (μ, τ), we assume prior distributions to be nor-

mally distributed. The posterior distribution is, therefore, expressed as

p (μ, τjθ).

Model Equation : γ¼XτkþZμkþ
Xk

k¼1
sk xkð Þ, ð1Þ

where τ and u are the respective coefficients at the group-level

effects (between-study heterogeneity), and population-level effects

(effect size), that is, they are the model main parameters, for

k studies. X, Z are the corresponding design matrices. The terms sk (xk)

represent smooth functions of unspecified form based on covariates

xk fitted via splines. The coefficients τ and u also represent the fixed

and random effects, with the random component being allocated to

study (k). In the brms R package, this equation is computationally

expressed as: brm (xijtrials (ni) � 0 + Intercept + (1jStudy)).
Between-study heterogeneity was measured by an estimate for

group-level effects (τ), including the corresponding standard error and

95% credible interval. Values of τ ranging from 0.1 to 0.5 are com-

monly interpreted as indicating reasonable heterogeneity, whereas

values above 0.5 and 1.0 suggest fairly high and fairly extreme hetero-

geneities, respectively.47

Statistical analysis was conducted using RStudio software, with

the brms package used for the Bayesian meta-analysis, Bayesian

meta-regression, and for sensitivity analysis with Bayesian estimation

(the full R script included in the supplementary materials). The brms R

package allows us to fit a wide range of Bayesian multilevel and hier-

archical regression models, using the Stan probabilistic programming

language, which implements the No-U-Turn Sampler (NUTS) exten-

sion of the Hamiltonian Monte Carlo algorithm.50,51 All Bayesian

model analyses included in the current work were set with 4000 itera-

tions. The frequentist meta-analysis (as part of the sensitivity analysis)

was performed using metaphor and meta R packages.

2.7 | Meta-regression and sensitivity analysis

A Bayesian meta-regression was undertaken to investigate the poten-

tial factors underpinning variance and heterogeneity in our main

meta-analysis. A Bayesian meta-regression random-effects model was
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conducted to evaluate joint and marginal posterior probability

distributions for the covariates included in our model (β) and for the

heterogeneity (τ). Priors used for the meta-regression included μ � N

(0,1.5) and τ � half-Cauchy(0,0.5) to reflect results from the sensitivity

analysis after adopting the narrowing strategy suggested by Korner-

Nievergelt et al.48 Mean age, percentage of female patients in the

sample, study setting (clinical vs. non-clinical), and the diagnostic cri-

teria for PD (DSM-III vs. DSM-IV/DSM-5) were included as covariates

for our meta-regression model. 95% credible intervals were used for

both estimates (μ, τ).

2.7.1 | Bayesian meta-regression multilevel model

yi j xi, μ,τ�Normal μ1xi,1þ … þ μdxi,d, þ τ2
� �

The data (y) as yi, with the i-th estimate, with i = 1, … k (studies),

and d + 1 unknown parameters (coefficients μ), including the four

covariates (xi,1…4), which are the fixed effects component, and the het-

erogeneity (τ). In the brms R package, the meta-regression model is

computationally expressed as brm (xijtrials (ni) � femf + meanage

+ setf + criteriaf + (1 jStudy); the equation is identical to the meta-

analysis main model, but here, the main parameter (effect size � μ) is

associated with the a set with fixed effects (covariates) plus the ran-

dom component (1jStudy).

2.7.2 | Sensitivity analysis

1. Five additional Bayesian meta-analyses using different weakly-

informative priors for μ (effect size) and for τ (heterogeneity),

following the narrowing strategy suggested by Korner-Nievergelt

et al.48 Additionally, we also tested different scenarios for priors

showing greater variance for the parameter τ (between-study

heterogeneity), to investigate the potential effect of having

greater levels of variance across studies. Models with alternative

weakly-informative priors were, therefore, computed as (a) μ � N

(0,1.5), τ � half-Cauchy(0,0.5); (b) μ � N(0,1), τ � half-Cauchy

(0,0.5); (c) μ � N(0,1.81), τ � half-Cauchy(0,1); (d) μ � N(0,1.5) and

τ � half-Cauchy(0,1); (e) μ � N(0,1) and τ � half-Cauchy(0,1);

2. Bayesian meta-analysis using an uninformative flat prior for μ

(a prior with the precision = 0 and variance = ∞), and a very

weakly-informative prior for τ (τ � half-Cauchy(0,0.5)), to investi-

gate a more non-informative/improper scenario for priors;

3. Additional meta-analysis excluding a study identified as an

outlier for reporting a higher prevalence of PD based on a small

sample29;

4. Finally, a frequentist meta-analysis of the same 20 studies included

in our main meta-analysis was also computed, using a random

intercept logistic regression model. The analysis used the

Clopper–Pearson confidence interval for individual studies, and

the maximum-likelihood estimator for the between-study hetero-

geneity parameter tau-squared (τ2). The logit-transformed propor-

tions were computed as summary measures of the effect size.

2.8 | Publication bias

Publication bias was inspected by running a random-effects funnel

plot to check plot asymmetry on the effect estimates (yi) versus their

standard errors (σi), using the funnel.bayesmeta function of the bayes-

meta R package.

3 | RESULTS

3.1 | Study selection and characteristics

The study selection process is described in the PRISMA flowchart

(Figure 1). We identified 812 articles from the databases and other

sources, of which 725 were excluded on the basis of title and

abstract review, including exclusion of duplicate articles, leaving

87 articles for full-text revision. After checking the full-texts, we

excluded 67 for not meeting eligibility criteria, with a final list of

20 articles to be reviewed.4,22–40 The main reasons for not meeting

the eligibility criteria were: the main studied sample was not com-

posed of adults with a valid diagnosis of BED; data on personality

traits but not on PD; and no available data to calculate the proportion

of BED patients with PD.

Table 1 summarizes the main characteristics of the 20 studies

included in this meta-analysis, which assessed a total of 2945 BED

patients. All studies assessed the prevalence of PD in patients with a

primary diagnosis of BED. The majority of studies were observational

cross-sectional, examining BED patients at an outpatient clinic. The

great majority of studies assessed patients aged from 35 to 45 years

old, were conducted in the United States (N = 16), had samples mostly

composed of female patients, and used the Diagnostic and Statistical

Manual of Mental Disorders (DSM) Structural Clinical Interview to diag-

nose BED and PD. Only three studies32,34,37 have used questionnaires

to diagnose BED, two of which32,34 also used questionnaires to diag-

nose PD. In terms of the DSM version adopted to diagnosed BED, three

studies4,34,38 adopted the DSM-5 criteria, sixteen studies22–32,35–37,39,40

adopted the DSM-IV criteria, and one study adopted the DSM-III-R cri-

teria.33 Regarding the DSM version adopted to diagnose PD, three stud-

ies adopted the DSM-5,4,34,38 eleven studies adopted the DSM-IV

criteria,22–32 and six studies adopted the DSM-III-R criteria.33,35–37,39,40

No study used the International Classification of Diseases (ICD) criteria

for psychiatric diagnosis. The raw prevalence of any PD in BED patients

across all studies ranged from 9.2% to 53%. In general, the most fre-

quent comorbid PD found across studies were borderline personality

disorder (mean prevalence [mp] = 0.247; sd = 0.149) and the Cluster C

PD, particularly obsessive-compulsive (mp = 0.354; sd = 0.196) and

avoidant PD (mp = 0.369; sd = 0.188).

3.2 | Risk of bias within studies

The risk of bias assessments are presented in Table 2. No study was

rated as having high risk of bias. However, all studies were rated as
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entailing some concerns for study quality/risk of bias. Main sources of

bias across studies include: lack of rationale or justification for sample

size, including information on statistical power calculation; lack of

information on whether the outcome assessors were blinded to study

aims; and key potential confounding variables not been measured

and/or adjusted for in the statistical model(s), which was detected in

one study.26 Most studies did not score positively in Dimensions 6, 7,

8, 10, and 13 due to their study design being cross-sectional.

3.3 | Synthesis of results

Summary of estimates for heterogeneity (τ) and the true effect (μ) for

the main meta-analysis performed using weakly-informative priors to

estimate the effect size (μ � N(0,1.81)), and the between-study

heterogeneity (τ � half-Cauchy(0,0.5)) are presented in Table 3. Sensi-

tivity analysis results are also presented in Table 3.

The 95% highest posterior density intervals, and short credible

intervals (CrI), for both parameters (μ, τ), did not cross zero, which

suggests: the weighted effect size from these data differs from zero

and the alternative hypothesis (of an effect, i.e., PD is comorbid to

BED) can be accepted; and there is between-study heterogeneity. The

95% CrI for the parameter of effect (μ) do not contain values close to

zero, which also suggests that the magnitude of the effect might not

be small. The forest plot for the main meta-analysis (Figure 2) illus-

trates the estimates of the true effect sizes with the corresponding

CrI, and the overall effect size (μ) in a probability scale, which might

be interpreted as a pooled proportion of PD for BED patients. BED is

estimated to be associated with 27.9% probability of a comorbid diag-

nosis of any PD (0.279, 95% CrI: [0.22, 0.34]). The range of the

credible interval in which the true effect is expected to lie in (μ),

together with the values for the τ parameter (τ = 0.61, 95% CrI [0.40,

0.90]), suggest moderate effect size variability and high levels of

between-study heterogeneity. The joint posterior predictive density

plot (for μ and τ parameters) is graphically presented in Figure 3 and

suggests higher density in the area closer to the value of 0.3 for the

effect size and the value of 0.6 for the heterogeneity.

The model diagnostics are illustrated in Figure S1. The graphical

representation for the posterior predictive density of μ and τ parame-

ters suggests normality of posterior distribution of μ and a slight posi-

tively skewed distribution for τ (Figure S1). The assessment of model

convergence, with Rhat = 1 (Table 3), indicates that the algorithm

found the optimal solution and the model has converged, which sug-

gests that the model parameters are trustworthy, as illustrated in the

Trace Plot (Figure S1) and in the PPcheck plot (Figure S2).

3.4 | Sensitivity analysis

Sensitivity analysis investigated different scenarios for our meta-

analysis of the prevalence of PD in BED patients. The results obtained

by using different weakly-informative and non-informative priors for

μ (effect size) and for τ (heterogeneity) suggest consistency and reli-

ability across all models because the results are quite similar across all

meta-analyses, ranging from 0.61 to 0.63 for τ, and being always

around 0.28 for μ (Table 3). Regarding the 95% HPDI intervals, they

were very similar across models, which suggests model consistency.

The HPDI intervals did not cross zero for both parameters (μ, τ), which

suggests the existence of an effect associated with the comorbidity of

PD in BED patients, and also suggests the presence of between-study

F IGURE 1 Preferred reporting items for systematic reviews and meta-analyses (PRISMA) flow diagram.
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TABLE 2 Risk of bias and study quality assessment (National Heart, Lung and Blood Institute [NHLBI] checklist).
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heterogeneity. In the same way, the 95% CrI for the parameter of

effect (μ) do not contain values close to zero, which reveals that the

magnitude of the effect is not small. Furthermore, the Rhat value is

1 for all models presented, which indicates that the algorithm found

the optimal solution and the model has converged, as mentioned

before. After removing the study identified as an outlier,29 the results

are also very similar to those obtained in the main meta-analysis and

other analyses computed as part of the sensitivity analysis (Table 3).

Meta-analysis of the prevalence of PD in BED patients using a

frequentist approach reported an effect size of 0.28 (95% CI: 0.23,

0.34), suggesting a similar effect size to the one found in the main

Bayesian meta-analysis (see the frequentist meta-analysis forest

TABLE 3 Posterior summary of estimates for the main meta-analysis and for all sensitivity analyses.

Parameter

τ � half-Cauchy(0,0.5) τ � half-Cauchy(0,1)

Estimate SE 95% CrIc 95% HPDId Rhatb Estimate SE 95% CrIc 95% HPDId Rhatb

μ � N(0,1.81) τ 0.61 0.13 [0.40, 0.90] [0.40, 0.87] 1 0.63 0.13 [0.42, 0.92] [0.41, 0.89] 1

μ 0.28 0.54 [0.22, 0.34] [0.22, 0.34] 1 0.28 0.54 [0.22, 0.34] [0.22, 0.34] 1

μ � N(0,1.5) τ 0.61 0.13 [0.41, 0.90] [0.39, 0.87] 1 0.62 0.13 [0.42, 0.92] [0.40, 0.88] 1

μ 0.28 0.54 [0.22, 0.35] [0.22, 0.34] 1 0.28 0.54 [0.22, 0.34] [0.22, 0.34] 1

μ � N(0,1) τ 0.61 0.12 [0.41, 0.89] [0.39, 0.85] 1 0.63 0.13 [0.43, 0.92] [0.40, 0.88] 1

μ 0.28 0.54 [0.23, 0.34] [0.23, 0.34] 1 0.28 0.54 [0.23, 0.35] [0.23, 0.35] 1

μ � inf(0,∞) τ 0.61 0.12 [0.41, 0.89] [0.39, 0.85] 1 0.63 0.13 [0.42, 0.91] [0.41, 0.88] 1

μ 0.28 0.54 [0.22, 0.34] [0.22, 0.34] 1.01 0.28 0.54 [0.22, 0.34] [0.22, 0.35] 1

μ � N(0,1.81)a τ 0.60 0.12 [0.41, 0.88] [0.39, 0.84] 1 0.62 0.13 [0.42, 0.91] [0.39, 0.87] 1

μ 0.27 0.54 [0.21, 0.34] [0.21, 0.33] 1 0.27 0.54 [0.21, 0.34] [0.21, 0.34] 1

Abbreviations: SE, standard error; μ, estimate of effect; τ, estimate of heterogeneity.
aMain meta-analysis without the outlier study29; μ values in probability scale;
bRhat refers to model convergence;
ccredible intervals;
dhighest posterior density intervals.

F IGURE 2 Forest plot for the
main Bayesian meta-analysis.
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plot in Figure S3). High levels of between-study heterogeneity

were also detected in the frequentist meta-analysis (τ2 = 0.329;

I2 = 89.5% [85.2%; 92.5%]; H = 3.09 [2.60; 3.66]). Table 4 summa-

rizes the results of the main Bayesian meta-analysis and the fre-

quentist meta-analysis.

3.5 | Bayesian meta-regression

Three Bayesian meta-regression models were computed to investi-

gate potential factors underpinning variance and heterogeneity in

our main meta-analysis (Table 5). One full-model with all covari-

ates, plus two additional models with the variables study setting

and diagnostic criteria being stepwise removed, as they showed

the largest range of credible intervals. As shown in Table S5, the

95% CrI for all covariates did cross zero, which suggests that the

alternative hypothesis of an effect cannot be accepted, that is, the

covariates might not have an effect as factors of variance and het-

erogeneity in our meta-analysis at 95% probability. In terms of

model diagnostics for our meta-regression, model convergence was

confirmed, with all Rhat values equal to 1. Table 6 presents the

model comparison, using the WAIC criteria, which suggests that

meta-regression models with less covariates do not bring better

model fitness, as the WAIC values are very similar.

3.6 | Risk of bias across studies (publication bias)

No asymmetry was detected in the funnel plot reporting the effect

estimates (yi) versus the standard errors (σi) of our main Bayesian

meta-analysis (see Funnel Plot in Data S1).

4 | DISCUSSION

To the best of our knowledge, this is the first Bayesian meta-analysis

estimating the prevalence of PD in people with a diagnosis of BED,

and the first meta-analysis on the topic in which studies adopting the

most recent diagnostic criteria for BED and PD (DSM-5) were

included. Our meta-analysis suggests that PD are highly comorbid in

BED patients, particularly for obsessive-compulsive, avoidant, and

borderline personality disorders. The current meta-analysis estimates

a pooled prevalence of any PD in BED patients of about 28%, which

is similar to the prevalence found in a meta-analysis published in 2014

on the same topic (29%),11 and considerably higher than the preva-

lence of PD found in general population (7.8%; 95% CI: 6.1%–9.5%).52

However, the findings from the current meta-analysis come with a

higher level of evidence as they result from a larger pool of studies in

comparison with the meta-analysis conducted in 2014 (20 studies

(N = 2945) vs. 9 studies (N = 838)), with our sensitivity analysis sug-

gesting similar pooled prevalence rates, which strengthens the level of

evidence on the co-occurrence of PD in BED patients. Additionally,

the current meta-analysis includes an updated examination of BED

and PD's according to studies adopting more recent diagnostic sys-

tems, particularly DSM-IV and DSM-5, whereas in the 2014 meta-

analysis, most articles examined had adopted older versions of the

DSM. Furthermore, the adoption of Bayesian and generalized linear

mixed models (frequentist) to compute effect sizes in our meta-

analysis allow us to draw more reliable conclusions on the prevalence

of PD's in BED patients, in comparison with other statistical

methods.18–20

Knowing that BED is a risk factor for obesity and overweight,4,7–9

the comorbidity BED-PD is of particular concern as it has potential to

deteriorate patients' long term physical health and to compromise

treatment outcomes.1–4,53 Obesity itself can be challenging to treat,

as it involves a multidisciplinary approach to promote a considerable

change in patients' lifestyle and behavior. The possible co-occurrence

of BED with obesity, with BED potentially associated with PD, draws

attention to a complex clinical presentation that deserves attention by

clinicians working in obesity settings, as these patients might only pre-

sent, at the first glance, obesity as the main symptom or complaint.

In obesity patients, the prevalence of PD's is still unclear, but

large-scale studies have highlighted the elevated prevalence of psychi-

atric disorders in obesity patients, including BED, PD, and mood

F IGURE 3 Joint posterior predictive density plot.

TABLE 4 Comparison between Bayesian meta-analysis and
frequentist approaches.

Bayesian Frequentist

τ 0.61 (0.40, 0.90) 0.57a (I2 = 89.5% [85.2%; 92.5%])

μ 0.28 (0.22, 0.34) 0.28 (0.23, 0.34)

Abbreviations: μ, estimate of effect; τ, estimate of heterogeneity.
aNo confidence intervals for the heterogeneity parameter are provided by

the meta R package when using the GLMM method. However, using the

inverse variance method, we obtained tau = 0.56 [0.40; 0.91].
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disorders.53–56 A systematic review examining the association

between obesity and PD suggested a higher risk for obesity in individ-

uals with PD, with clinical studies highlighting a particular comorbidity

between PD, such as borderline and avoidant, and BED.57 A 17-year

large cohort study conducted in Austria found patients with obesity

to be 1.5 times more likely to have PD than patients without

obesity (OR: 1.56, 95% CI: 1.49–1.64).56

The reasons for the potential high comorbidity of BED and PD

have not yet been well-understood due to the lack of robust cohort

studies addressing the topic, as seen in our meta-analysis. The same

lack of evidence is observed for the relationship between obesity and

mental health problems, including BED and PD.57 Intriguingly, BED

and PD share several common clinical and psychopathological

features,1,2,58–60 such as an impairment in emotional regulation,

impulse control, self-esteem, and social and interpersonal functioning,

together with pathological personality traits (obsessive, neuroticism,

impulsivity, avoidance), and compulsive behaviors. These common

clinical features raise the hypothesis of both conditions sharing com-

mon etiological factors. The neurobiological literature has also found

specific alterations in the dopaminergic system that are independently

associated with impulsivity–compulsivity and reward-related

processes, both in BED and in patients with borderline personality dis-

order.61,62 Future studies will clarify the etiology of the association

between BED and PDs, which might also contribute to the under-

standing of the relationship between obesity and psychiatric disorders

such as BED and PD.

High levels of between-study heterogeneity were found in our

meta-analysis. The meta-regression analysis, however, did not find

any potential factors of between-study heterogeneity. In the meta-

regression model, the 95% CrI for the percentage of female

patients slightly crossed zero, which might suggest a tendency

(although not statistically significant) for studies with a greater pro-

portion of females (>80%) to show a lower prevalence of PD. This

should be clarified in future large-scale studies (including meta-ana-

lyses). Unexpectedly, the diagnostic criteria (DSM version) were not

found to have any statistical relevance in relation to the pooled

effect size (prevalence of PD in BED patients), which was also con-

firmed by the sensitivity analysis we conducted. The meta-

regression, therefore, suggests that the high between-study hetero-

geneity detected in our meta-analysis might be explained by other

random factors that were not possible to be accounted for in our

regression model.

TABLE 6 Meta-regression model
comparison.

Variable Model 1 Model 2 Model 3

Mean age X X X

Percentage of female patients X X X

Diagnostic criteria for PDs (DSM-III vs DSM-IV/

DSM-5)

X X

Study setting (clinical vs. non-clinical) X

WAIC 127.9 128 128

Abbreviations: DSM, Diagnostic and Statistical Manual of Mental Disorders; WAIC, Watanabe-Akaike

information criteria.

TABLE 5 Summary of estimates for the Bayesian meta-regression.

Variable Parameter Estimatea SE Lower 95% CrI Upper 95% CrI Rhatb

τ
Group-level effects

0.643 0.147 0.413 0.989 1

Mean age μ
Population-level

effects

0.021 0.022 �0.022 0.065 1

Percentage of female patients μ
Population-level

effects

0.003 0.012 �0.022 0.028 1

Study setting (clinical vs. non-clinical) μ
Population-level

effects

�0.330 0.351 �1.023 0.372 1

Diagnostic criteria for PDs (DSM-III versus DSM-IV/

DSM-5)

μ
Population-level

effects

0.363 0.362 �0.358 1.070 1

Abbreviations: DSM, Diagnostic and Statistical Manual of Mental Disorders; PDs, personality disorders; SE, standard error; μ, estimate of effect; τ,
estimate of heterogeneity.
aμ Population-level effects: values in log-odds scale;
bRhat parameter for model convergence.
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The main strengths of the current meta-analysis include sounder

evidence of the prevalence of PD in BED patients in comparison with

previous findings,11 in spite of changes in the diagnostic system

(DSM). The lack of epidemiologically sound cohort studies is one of

the main limitations of the current meta-analysis, as the majority

of studies included were observational cross-sectional, which limits

the levels of evidence suggested by our analysis. The reliability of

main results might have also been affected by other factors entailing

between-study heterogeneity, such as sample sizes, percentage of

females, different diagnostic criteria adopted for BED and PD (since

DSM-III), and study setting, although the meta-regression analysis

conducted did not find these factors relevant to explain variability in

the effect sizes. Finally, future studies analyzing more dynamic con-

structs of pathological personality in BED patients, instead of using

the categorical diagnostic system, and in line with the recent develop-

ments in the DSM-5-TR and ICD-11, should provide a more detailed

information on the pathological mechanisms underlying the comorbid-

ity of BED and PD, which is paramount to improve treatment

for BED.

In conclusion, our meta-analysis draws attention to the potential

complexity of BED cases entailing other enduring comorbid mental

health problems such as PD, and therefore contribute to making

BED an even more challenging condition to treat. With obesity

being a common comorbid problem to BED, the co-occurrence of

PD in BED patients has potential to make these patients more diffi-

cult to treat and, therefore, with poorer treatment outcomes for

mental health and weight control, which should be taken into

account in clinical routine for obesity patients. Future large-scale

longitudinal studies will bring more evidence to the topic and shed

light on the factors underpinning this comorbidity, which is of para-

mount importance for clinicians and researchers. Finally, with this

meta-analysis, we hope the Bayesian estimation to have lent some

of its beauty and elegance to the current uncertainty (knowledge) in

fields of mental health.
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7. Ágh T, Kovács G, Pawaskar M, Supina D, Inotai A, Vok�o Z. Epidemiol-

ogy, health-related quality of life and economic burden of binge eat-

ing disorder: a systematic literature review. Eat Weight Disord. 2015;

20(1):1-12. doi:10.1007/s40519-014-0173-9 Epub 2015 Jan 9

8. Dawes AJ, Maggard-Gibbons M, Maher AR, et al. Mental health con-

ditions among patients seeking and undergoing bariatric surgery: a

meta-analysis. Jama. 2016;315(2):150-163. doi:10.1001/jama.2015.

18118

9. Ivezaj V, White MA, Grilo CM. Examining binge-eating disorder and

food addiction in adults with overweight and obesity. Obesity (Silver

Spring). 2016;24(10):2064-2069. doi:10.1002/oby.21607 Epub 2016

Aug 25

10. Villarejo C, Fernández-Aranda F, Jiménez-Murcia S, et al. Lifetime

obesity in patients with eating disorders: increasing prevalence, clini-

cal and personality correlates. Eur Eat Disord Rev. 2012;20(3):250-

254. doi:10.1002/erv.2166 Epub 2012 Mar 2.)

11. Friborg O, Martinussen M, Kaiser S, et al. Personality disorders in eat-

ing disorder not otherwise specified and binge eating disorder: a

SENRA ET AL. 13 of 15

 1467789x, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/obr.13669 by T

est, W
iley O

nline L
ibrary on [21/01/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://orcid.org/0000-0001-8054-6473
https://orcid.org/0000-0001-8054-6473
info:doi/10.1038/s41572-022-00344-y
info:doi/10.1097/YCO.0000000000000750
info:doi/10.1016/S2215-0366(21)00040-7
info:doi/10.1016/j.biopsych.2018.03.014
info:doi/10.1016/j.biopsych.2018.03.014
info:doi/10.3390/nu9111170
info:doi/10.1016/j.clinthera.2020.10.014
info:doi/10.1016/j.clinthera.2020.10.014
info:doi/10.1007/s40519-014-0173-9
info:doi/10.1001/jama.2015.18118
info:doi/10.1001/jama.2015.18118
info:doi/10.1002/oby.21607
info:doi/10.1002/erv.2166


meta-analysis of comorbidity studies. J Nerv Ment Dis. 2014;202(2):

119-125. doi:10.1097/NMD.0000000000000080

12. American Psychiatric Association. Diagnostic and statistical manual of

mental disorders. 5thed., text rev; 2022. doi:10.1176/appi.books.

9780890425787

13. World Health Organization. International statistical classification of dis-

eases and related health problems. 11thed; 2019. https://icd.who.int/

14. Bach B, Kramer U, Doering S, et al. The ICD-11 classification of per-

sonality disorders: a European perspective on challenges and oppor-

tunities. Borderline Personality Disorder and Emotion Dysregulation.

2022;9(1):1, 12-11. doi:10.1186/s40479-022-00182-0

15. Williams D, Rast P, Burkner P. (2018). Bayesian meta-analysis with

weakly-informative prior distributions. https://psyarxiv.com/7tbrm/

16. Seide SE, Jensen K, Kieser M. A comparison of Bayesian and frequen-

tist methods in random-effects network meta-analysis of binary data.

Res Synth Methods. 2020;11(3):363-378. doi:10.1002/jrsm.1397

17. Röver C. Bayesian random-effects meta-analysis using the bayesmeta

R package. J Stat Softw. 2020;93(6):1-51. doi:10.18637/jss.v093.i06

18. Schwarzer G, Chemaitelly H, Abu-Raddad LJ, Rücker G. Seriously

misleading results using inverse of freeman-Tukey double arcsine

transformation in meta-analysis of single proportions. Res Synth

Methods. 2019;10(3):476-483. doi:10.1002/jrsm.1348 Epub 2019

Apr 23

19. Lin L, Xu C. Arcsine-based transformations for meta-analysis of pro-

portions: pros, cons, and alternatives. Health Sci Rep. 2020;3(3):e178.

doi:10.1002/hsr2.178

20. Lin L, Chu H. Meta-analysis of proportions using generalized linear

mixed models. Epidemiology. 2020;31(5):713-717. doi:10.1097/EDE.

0000000000001232

21. Moher D, Liberati A, Tetzlaff J, Altman DG, PRISMA Group. Preferred

reporting items for systematic reviews and meta-analyses: the

PRISMA statement. BMJ. 2009;21(339):b2535. doi:10.1136/bmj.

b2535

22. Becker DF, Grilo CM. Comorbidity of mood and substance use disor-

ders in patients with binge-eating disorder: associations with person-

ality disorder and eating disorder pathology. J Psychosom Res. 2015;

79(2):159-164. doi:10.1016/j.jpsychores.2015.01.016

23. Boswell RG, Grilo CM. General impulsivity in binge-eating disorder.

CNS Spectr. 2020;26(5):538-544. doi:10.1017/s1092852920001674

24. De Jonge PVH, Van Furth EF, Hubert Lacey J, Waller G. The preva-

lence of DSM-IV personality pathology among individuals with

bulimia nervosa, binge eating disorder and obesity. Psychol Med.

2003;33(7):1311-1317. doi:10.1017/s0033291703007505

25. Grilo CM, Masheb RM. Childhood maltreatment and personality dis-

orders in adult patients with binge eating disorder. Acta Psychiatr

Scand. 2002;106(3):183-188. doi:10.1034/j.1600-0447.2002.

02303.x

26. Grilo CM. Are there gender differences in DSM-IV personality disor-

ders? Compr Psychiatry. 2002;43(6):427-430. doi:10.1053/comp.

2002.35907

27. Grilo CM. Factorial structure and diagnostic efficiency of DSM-IV cri-

teria for avoidant personality disorder in patients with binge eating

disorder. Behav Res Ther. 2004;42(10):1149-1162. doi:10.1016/j.brat.

2003.07.003

28. Masheb RM, Grilo CM. Examination of predictors and moderators for

self-help treatments of binge-eating disorder. J Consult Clin Psychol.

2008;76(5):900-904. doi:10.1037/a0012917

29. Minnick AM, Cachelin FM, Durvasula RS. Personality disorders and

psychological functioning among Latina women with eating disorders.

Behav Med. 2017;43(3):200-207. doi:10.1080/08964289.2016.

1276429

30. Noma S, Uwatoko T, Ono M, Miyagi T, Murai T. Differences between

nonsuicidal self-injury and suicidal behavior in patients with eating

disorders. J Psychiatr Pract. 2015;21(3):198-207. doi:10.1097/pra.

0000000000000067

31. Picot AK, Lilenfeld LRR. The relationship among binge severity, per-

sonality psychopathology, and body mass index. Int J Eat Disord.

2003;34(1):98-107. doi:10.1002/eat.10173

32. Sansone RA, Chu JW, Wiederman MW, Lam C. Eating disorder symp-

toms and borderline personality symptomatology. Eating and Weight

Disorders - Studies on Anorexia, Bulimia and Obesity. 2011;16(2):e81-

e85. doi:10.1007/bf03325313

33. Schmidt NB, Telch MJ. Prevalence of personality disorders among

bulimics, nonbulimic binge eaters, and normal controls. J Psychopathol

Behav Assess. 1990;12(2):169-185. doi:10.1007/BF00960766

34. Shenoy SK, Praharaj SK. Borderline personality disorder and its asso-

ciation with bipolar spectrum and binge eating disorder in college stu-

dents from South India. Asian J Psychiatr. 2019;44:20-24. doi:10.

1016/j.ajp.2019.07.017

35. Specker S, de Zwaan M, Raymond N, Mitchell J. Psychopathology in

subgroups of obese women with and without binge eating disorder.

Compr Psychiatry. 1994;35(3):185-190. doi:10.1016/0010-440x(94)

90190-2

36. Stice E, Agras WS, Telch CF, Halmi KA, Mitchell JE, Wilson T. Subtyp-

ing binge eating-disordered women along dieting and negative affect

dimensions. Int J Eat Disord. 2001;30(1):11-27. doi:10.1002/eat.1050

37. Telch CF, Stice E. Psychiatric comorbidity in women with binge eating

disorder: prevalence rates from a non-treatment-seeking sample.

J Consult Clin Psychol. 1998;66(5):768-776. doi:10.1037/0022-006x.

66.5.768

38. Van Riel L, Van Den Berg E, Polark M, et al. Personality functioning in

obesity and binge eating disorder: combining a psychodynamic and

trait perspective. J Psychiatr Pract. 2020;26(6):472-484. doi:10.1097/

pra.0000000000000513

39. Wilfley DE, Friedman MA, Dounchis JZ, Stein RI, Welch RR, Ball SA.

Comorbid psychopathology in binge eating disorder: relation to eating

disorder severity at baseline and following treatment. J Consult Clin

Psychol. 2000;68(4):641-649. doi:10.1037/0022-006x.68.4.641

40. Yanovski S, Nelson J, Dubbert B, Spitzer R. Association of binge eat-

ing disorder and psychiatric comorbidity in obese subjects [published

erratum appears in am J psychiatry]. Am J Psychiatry. 1993;150(10):

1472-1479. doi:10.1176/ajp.150.10.1472

41. National Heart, Lung, and Blood Institute. (n.d.). Study quality assess-

ment tools. Retrieved Apr 7, 2022. https://www.nhlbi.nih.gov/health-

topics/study-quality-assessment-tools

42. Gelman A, Carlin J, Stern H, Dunson D, Vehtari A, Rubin D. Bayesian

Data Analysis. Thirded. Chapman and Hall/CRC; 2013. doi:10.1201/

b16018

43. van Zwet E, Gelman A. A proposal for informative default priors

scaled by the standard error of estimates. The American Statistician.

2022;76(1):1-9. doi:10.1080/00031305.2021.1938225

44. van Zwet E. A default prior for regression coefficients. Stat Methods

Med Res. 2019;28(12):3799-3807. doi:10.1177/0962280218817792

45. Gelman A, Carlin J. Beyond power calculations: assessing type S (sign)

and type M (magnitude) errors. Perspect Psychol Sci. 2014;9(6):641-

651. doi:10.1177/1745691614551642

46. Gelman A, Simpson D, Betancourt M. The prior can often only be

understood in the context of the likelihood. Entropy. 2017;19(10):

555. doi:10.3390/e19100555

47. Röver C, Bender R, Dias S, et al. On weakly informative prior distribu-

tions for the heterogeneity parameter in Bayesian random-effects

meta-analysis. Res Synth Methods. 2021;12(4):448-474. doi:10.1002/

jrsm.1475

48. Korner-Nievergelt F, Roth T, von Felten S, Guélat J, Almasi B, Korner-

Nievergelt P. Bayesian data analysis in ecology using linear models

with R, BUGS and STAN. Academic Press; 2015. doi:10.1016/B978-0-

12-801370-0.00004-6

49. Lemoine N. Moving beyond noninformative priors: why and how to

choose weakly informative priors in Bayesian analyses. Oikos. 2019;

128(7):921-928. doi:10.1111/oik.05985

14 of 15 SENRA ET AL.

 1467789x, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/obr.13669 by T

est, W
iley O

nline L
ibrary on [21/01/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

info:doi/10.1097/NMD.0000000000000080
info:doi/10.1176/appi.books.9780890425787
info:doi/10.1176/appi.books.9780890425787
https://icd.who.int/
info:doi/10.1186/s40479-022-00182-0
https://psyarxiv.com/7tbrm/
info:doi/10.1002/jrsm.1397
info:doi/10.18637/jss.v093.i06
info:doi/10.1002/jrsm.1348
info:doi/10.1002/hsr2.178
info:doi/10.1097/EDE.0000000000001232
info:doi/10.1097/EDE.0000000000001232
info:doi/10.1136/bmj.b2535
info:doi/10.1136/bmj.b2535
info:doi/10.1016/j.jpsychores.2015.01.016
info:doi/10.1017/s1092852920001674
info:doi/10.1017/s0033291703007505
info:doi/10.1034/j.1600-0447.2002.02303.x
info:doi/10.1034/j.1600-0447.2002.02303.x
info:doi/10.1053/comp.2002.35907
info:doi/10.1053/comp.2002.35907
info:doi/10.1016/j.brat.2003.07.003
info:doi/10.1016/j.brat.2003.07.003
info:doi/10.1037/a0012917
info:doi/10.1080/08964289.2016.1276429
info:doi/10.1080/08964289.2016.1276429
info:doi/10.1097/pra.0000000000000067
info:doi/10.1097/pra.0000000000000067
info:doi/10.1002/eat.10173
info:doi/10.1007/bf03325313
info:doi/10.1007/BF00960766
info:doi/10.1016/j.ajp.2019.07.017
info:doi/10.1016/j.ajp.2019.07.017
info:doi/10.1016/0010-440x(94)90190-2
info:doi/10.1016/0010-440x(94)90190-2
info:doi/10.1002/eat.1050
info:doi/10.1037/0022-006x.66.5.768
info:doi/10.1037/0022-006x.66.5.768
info:doi/10.1097/pra.0000000000000513
info:doi/10.1097/pra.0000000000000513
info:doi/10.1037/0022-006x.68.4.641
info:doi/10.1176/ajp.150.10.1472
https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools
https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools
info:doi/10.1201/b16018
info:doi/10.1201/b16018
info:doi/10.1080/00031305.2021.1938225
info:doi/10.1177/0962280218817792
info:doi/10.1177/1745691614551642
info:doi/10.3390/e19100555
info:doi/10.1002/jrsm.1475
info:doi/10.1002/jrsm.1475
info:doi/10.1016/B978-0-12-801370-0.00004-6
info:doi/10.1016/B978-0-12-801370-0.00004-6
info:doi/10.1111/oik.05985


50. Bürkner P. Brms: an R package for Bayesian multilevel models using

Stan. J Stat Softw. 2017;80(1):1-28. doi:10.18637/jss.v080.i01

51. Bürkner P. Advanced Bayesian multilevel modeling with the R pack-

age brms. The R Journal. 2018;10(1):395-411. doi:10.32614/RJ-

2018-017

52. Winsper C, Bilgin A, Thompson A, et al. The prevalence of personality

disorders in the community: a global systematic review and meta-

analysis. Br J Psychiatry. 2020;216(2):69-78. doi:10.1192/bjp.

2019.166

53. Lin HY, Huang CK, Tai CM, et al. Psychiatric disorders of patients

seeking obesity treatment. BMC Psychiatry. 2013;2(13):1. doi:10.

1186/1471-244X-13-1

54. Avila C, Holloway AC, Hahn MK, et al. An overview of links between

obesity and mental health. Curr Obes Rep. 2015;4(3):303-310. doi:10.

1007/s13679-015-0164-9

55. Perry C, Guillory TS, Dilks SS. Obesity and psychiatric disorders. Nurs

Clin North am. 2021;56(4):553-563. doi:10.1016/j.cnur.2021.07.010

56. Leutner M, Dervic E, Bellach L, Klimek P, Thurner S, Kautzky A.

Obesity as pleiotropic risk state for metabolic and mental health

throughout life. Transl Psychiatry. 2023;13(1):175. doi:10.1038/

s41398-023-02447-w

57. Gerlach G, Loeber S, Herpertz S. Personality disorders and obesity: a

systematic review. Obes Rev. 2016;17(8):691-723. doi:10.1111/obr.

12415 Epub 2016 May 27

58. Sloan E, Hall K, Moulding R, Bryce S, Mildred H, Staiger PK. Emotion

regulation as a transdiagnostic treatment construct across anxiety,

depression, substance, eating and borderline personality disorders: a

systematic review. Clin Psychol Rev. 2017;57:141-163. doi:10.1016/j.

cpr.2017.09.002

59. Farstad SM, McGeown LM, von Ranson KM. Eating disorders and

personality, 2004–2016: a systematic review and meta-analysis. Clin

Psychol Rev. 2016;46:91-105. doi:10.1016/j.cpr.2016.04.005

60. Bohus M, Stoffers-Winterling J, Sharp C, Krause-Utz A, Schmahl C,

Lieb K. Borderline personality disorder. Lancet. 2021;398(10310):

1528-1540. doi:10.1016/S0140-6736(21)00476-1 PMID: 34688371

61. Perez-Rodriguez MM, Bulbena-Cabré A, Bassir Nia A, Zipursky G,

Goodman M, New AS. The neurobiology of borderline personality

disorder. Psychiatr Clin North am. 2018;41(4):633-650. doi:10.1016/j.

psc.2018.07.012

62. Chami R, Monteleone AM, Treasure J, Monteleone P. Stress hor-

mones and eating disorders. Mol Cell Endocrinol. 2019;497:110349.

doi:10.1016/j.mce.2018.12.009

SUPPORTING INFORMATION

Additional supporting information can be found online in the Support-

ing Information section at the end of this article.

How to cite this article: Senra H, Gaglianone CG,

McPherson S, Unterrainer H. Prevalence of personality

disorders in adults with binge eating disorder—A systematic

review and Bayesian meta-analysis. Obesity Reviews. 2023;

e13669. doi:10.1111/obr.13669

SENRA ET AL. 15 of 15

 1467789x, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/obr.13669 by T

est, W
iley O

nline L
ibrary on [21/01/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

info:doi/10.18637/jss.v080.i01
info:doi/10.32614/RJ-2018-017
info:doi/10.32614/RJ-2018-017
info:doi/10.1192/bjp.2019.166
info:doi/10.1192/bjp.2019.166
info:doi/10.1186/1471-244X-13-1
info:doi/10.1186/1471-244X-13-1
info:doi/10.1007/s13679-015-0164-9
info:doi/10.1007/s13679-015-0164-9
info:doi/10.1016/j.cnur.2021.07.010
info:doi/10.1038/s41398-023-02447-w
info:doi/10.1038/s41398-023-02447-w
info:doi/10.1111/obr.12415
info:doi/10.1111/obr.12415
info:doi/10.1016/j.cpr.2017.09.002
info:doi/10.1016/j.cpr.2017.09.002
info:doi/10.1016/j.cpr.2016.04.005
info:doi/10.1016/S0140-6736(21)00476-1
info:doi/10.1016/j.psc.2018.07.012
info:doi/10.1016/j.psc.2018.07.012
info:doi/10.1016/j.mce.2018.12.009
info:doi/10.1111/obr.13669

	Prevalence of personality disorders in adults with binge eating disorder-A systematic review and Bayesian meta-analysis
	1  INTRODUCTION
	2  METHOD
	2.1  Design
	2.2  Search strategy
	2.3  Inclusion and exclusion criteria
	2.4  Data extraction
	2.5  Study quality and risk of bias assessment
	2.6  Statistical analysis
	2.6.1  Equation 1-Bayesian generalized multilevel model

	2.7  Meta-regression and sensitivity analysis
	2.7.1  Bayesian meta-regression multilevel model
	2.7.2  Sensitivity analysis

	2.8  Publication bias

	3  RESULTS
	3.1  Study selection and characteristics
	3.2  Risk of bias within studies
	3.3  Synthesis of results
	3.4  Sensitivity analysis
	3.5  Bayesian meta-regression
	3.6  Risk of bias across studies (publication bias)

	4  DISCUSSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	REFERENCES


