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Abstract 1 

Background and Aims: Binge eating disorder (BED) is correlated with substance use. This 2 

study aimed to estimate the lifetime prevalence of alcohol use disorder (AUD) among 3 

individuals with non-compensatory binge eating and determine whether their lifetime 4 

prevalence of AUD is higher than in non-bingeing controls. 5 

Design: A systematic search of databases (PubMed, Embase, and Web of Science) for 6 

studies of adults diagnosed with BED or a related behavior that also reported the lifetime 7 

prevalence of AUD was conducted. The PRISMA protocol was followed. The protocol was 8 

registered on PROSPERO. 9 

Setting: Studies originating in Canada, Sweden, the United Kingdom, and the United States. 10 

Participants: 18 studies meeting the inclusion criteria were found, representing 69,233 11 

individuals. 12 

Measurements: Lifetime prevalence of AUD among individuals with binge eating disorder 13 

and their lifetime relative risk of AUD compared with individuals without this disorder. 14 

Findings: The pooled lifetime prevalence of AUD in individuals with binge eating disorder 15 

was 19.9% (95% CI 13.7-27.9). The risk of lifetime AUD incidence among individuals with 16 

binge eating disorder was over 1.5 times higher than controls (RR 1.59, 95% CI 1.41-1.79). 17 

Lifetime AUD prevalence was higher in community samples than in clinical samples (27.45% 18 

vs. 14.45%, p = 0.041) and in studies with a lower proportion of women (β = -2.27, p = 19 

0.044). 20 

Conclusions: Lifetime alcohol use disorder appears to be more prevalent with binge eating 21 

disorder than among those without.  22 

 23 

Keywords: Binge eating disorder, alcohol use disorder, alcohol abuse, alcohol dependence, 24 

meta-analysis, systematic review  25 
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Introduction 1 

Binge eating disorder (BED) was introduced into the 5th edition of the Diagnostic and 2 

Statistical Manual of Mental Disorders (DSM) in 2013(1). It is characterized by recurrent (≥1 3 

per week for 3 months), periodic, and uncontrolled episodes of consuming large quantities of 4 

food, which are accompanied by psychological and social distress. In contrast with bulimia 5 

nervosa, the episodes are not followed by inappropriate compensatory behaviors. According 6 

to epidemiological studies, it is the most common eating disorder in the world(2), with a 7 

lifetime prevalence of 2.6% in the United States and a 3:2 female to male ratio(3). 8 

 Binge eating (uncontrolled episodes of consuming large quantities of food) was 9 

recognized as a clinical condition as early as 1959(4). Since then, clinical evidence 10 

suggested the existence of individuals with marked distress over binge eating that could not 11 

be diagnosed with bulimia nervosa because they did not engage in compensatory 12 

behaviors(5). Such individuals were referred to as “obese binge eaters” or “nonpurging 13 

bulimia nervosa patients”(5,6). BED first appeared as a diagnostic entity in 1994 in an 14 

appendix to the 4th edition of the DSM; it was a provisional diagnosis that required further 15 

research(7). Even after its establishment as a distinct diagnosis, BED remained a 16 

heterogenous and complex disorder(8). Moreover, in addition to BED, the DSM-5 now 17 

recognizes a lower-threshold form of BED(1); research suggests that subthreshold BED 18 

does not differ significantly from full-syndrome BED regarding outcomes such as body 19 

weight, eating disorder symptoms, and associated psychiatric symptoms(9). Thus, BED may 20 

be regarded as existing on a spectrum of non-compensatory binge-eating(10). 21 

 Emotional dysregulation has been noted as a predictor of binge eating(11) and is 22 

regarded as an etiological factor of BED(12). In addition to established theories of addiction, 23 

such as the opponent process theory(13) or incentive sensitization theory(14), research also 24 

supports the role of emotion dysregulation in the development of alcohol use disorder 25 

(AUD)(15,16). Inefficient utilization of emotion regulation strategies may increase arousal, 26 

negative affect, and craving, thus fueling a vicious cycle of dependence(17). Both binge 27 
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eating and AUD may represent a maladaptive way of coping with intolerable affective 1 

states(18) and the development of one disorder may be linked with the development of the 2 

other(19). Studies confirm higher rates of lifetime AUD among individuals with BED(20) and 3 

binge eating behavior not meeting the DSM criteria(21) compared with non-bingeing 4 

controls. 5 

 Aside from deficits in emotion regulation, neuroimaging studies conducted on 6 

individuals with BED showed impairment in impulse-control-related areas (e.g., 7 

ventromedial-prefrontal, inferior-frontal, and insular cortex)(22); similar changes were found 8 

among individuals with AUD(23). Lee and colleagues(24) observed that individuals with BED 9 

showed stronger activation of the ventral striatum in response to food pictures than healthy 10 

controls in a cue-reactivity paradigm. These changes might indicate specific changes in 11 

reward response and difficulties with decision-making and motivation(25). The same 12 

mechanisms contribute to the development of AUD(26). 13 

 There have been a few meta-analyses conducted on substance use among patients 14 

with various eating disorders(20,27,28). One previous meta-analysis investigated the co-15 

occurrence of binge eating and AUD(20); however, the association was not the main focus 16 

of the article as it reported only one effect size. Prior meta-analyses have several 17 

methodological limitations, such as not conforming to reporting guidelines, not pre-18 

registering their protocols, or including only a small number of studies with data on 19 

participants who binge eat. Thus, the extent of comorbidity between binge eating and AUD 20 

remains unclear as there is a lack of systematic empirical support on this topic. Patients with 21 

co-occurring AUD and binge eating behavior also pose unique challenges for diagnosis and 22 

treatment, including differential diagnosis and greater symptom severity(29). Broader 23 

awareness regarding the link between AUD and binge eating behavior could be informative 24 

of the importance of assessing past or current alcohol use and related psychopathology, as 25 

well as treating co-occurring psychopathology. 26 

 In order to address the current gap in the literature, a systematic review and meta-27 

analysis was performed on data pertaining to the lifetime prevalence of AUD in studies 28 
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investigating BED and related disorders. The primary aim of this systematic review and 1 

meta-analysis was to assess the lifetime prevalence of AUD among individuals who binge 2 

eat. The secondary aim of this study was to determine if the lifetime prevalence of AUD 3 

among individuals who binge eat is higher than in non-bingeing controls. 4 

 5 

Materials and Methods 6 

This systematic review and meta-analysis was registered with PROSPERO 7 

(CRD42019140622) and conducted using an a priori protocol. It was carried out in 8 

accordance with the guidelines for Meta-analysis of Observational Studies in Epidemiology 9 

(MOOSE)(30) and the Preferred Reporting Items for Systematic Reviews and Meta-10 

Analyses (PRISMA)(31). 11 

 12 

Search strategy 13 

The search strategy was developed by two researchers with experience in eating 14 

disorders and substance use (MK, AJ). Three electronic databases (PubMed, Embase, and 15 

Web of Science) were searched for articles published from January 1, 1966 until June 1, 16 

2019 for adequate and efficient coverage(32). Additionally, per prior recommendations(32), 17 

the first 200 relevant references from Google Scholar were screened using a shortened 18 

search strategy. There were no restrictions on language or geographic location. The search 19 

was limited to studies performed in humans. The following search terms were used: “binge 20 

eating”, "binge eating disorder", "alcohol", "alcoholism", "alcohol use", “alcohol use disorder”, 21 

"alcohol consumption", "alcohol abuse", "alcohol drinking", "substance abuse", "substance 22 

use", “correlate”, “co-occurrence”, and “association.” Medical Subject Headings and 23 

“explode” commands were used. The complete search strategy is provided in Supporting 24 

information, Table S1. Reference lists of all relevant articles were screened to identify any 25 

studies missed in the initial search. References were managed using Mendeley Desktop 26 

1.19.4. 27 

 28 
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Study selection 1 

Two reviewers (KB, MK) independently screened titles and abstracts. Criteria were 2 

broad to include all potentially relevant studies. Studies had to report on associated 3 

psychopathology in adult patients with disordered eating for full text review. Articles that 4 

focused on binge eating comorbidity in a subgroup of patients with another specific mental 5 

disorder (e.g., major depressive disorder, bipolar disorder) were excluded as their inclusion 6 

could bias the outcome. References that consisted only of abstracts, case reports, or case 7 

series were also excluded. Titles and abstracts in languages other than English, such as 8 

German, French or Spanish, were either translated or available in English online. 9 

 Next, full text of any study selected by either reviewer was obtained. Articles were 10 

eligible if they: (1) consisted of original research; (2) were epidemiological, case-controlled or 11 

longitudinal studies; (3) included individuals diagnosed with BED using DSM-IV or DSM-5 12 

criteria; (4) included individuals diagnosed with subthreshold BED or binge eating behavior 13 

(BEB) using other defined criteria (e.g. Composite International Diagnostic Interview, 14 

Questionnaire on Eating and Weight Patterns-Revised), or those meeting partial DSM 15 

criteria; and (5) reported the lifetime prevalence of AUD among those individuals. Articles 16 

were excluded if they: (1) were performed using an underage (<18 years old) sample; (2) 17 

used a sample that was chosen using selective sampling (i.e., subjective criteria or personal 18 

judgement); (3) measured BED comorbidity only in a subgroup of individuals with a specific 19 

mental disorder; or (4) did not include a description of the criteria used for establishing an 20 

AUD diagnosis.  21 

 22 

Data extraction and quality assessment 23 

Data extraction was performed by two reviewers (KB, AJ) according to a predefined 24 

coding protocol (Table S2). Disagreement was resolved by discussion. The following data 25 

were recorded in a Google Sheets spreadsheet: bibliographic data, design details, sample 26 

characteristics, and measures of outcomes. If a study reported more than one outcome, 27 
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each was recorded as a separate group. If necessary, one reviewer (KB) contacted the 1 

corresponding author to ask for additional data. 2 

 Two reviewers (KB, AJ) independently assessed the methodological quality of the 3 

articles using a modified version of the Newcastle-Ottawa Scale, a scale used to evaluate 4 

the quality of non-randomized studies(Fig. S1)(33). It includes seven items grouped in three 5 

categories: selection, comparability, and outcome. The scale is scored from zero to eight 6 

stars. Studies were identified as having an overall low risk of bias (≥6 stars) or a high risk of 7 

bias (<6 stars). 8 

 9 

Data synthesis and analysis 10 

The primary outcome measure was the prevalence of lifetime AUD among individuals 11 

engaging in binge eating. The secondary outcome measure was the relative risk (RR) of 12 

AUD among patients engaging in binge eating compared to a non-bingeing control group. To 13 

avoid excluding individuals diagnosed prior to the publication of the DSM diagnostic criteria 14 

for BED, we decided to include studies on individuals who engaged in all non-compensatory 15 

binge eating, with a later sub-analysis of individuals diagnosed according to DSM-IV and 16 

DSM-5. For studies using DSM-III and DSM-IV diagnostic criteria, the number of individuals 17 

with alcohol abuse and alcohol dependence was summed to represent the number of 18 

individuals with AUD. In this way, older diagnoses are comparable with the DSM-5 AUD 19 

diagnosis with substantial to almost perfect agreement(34). 20 

 To perform the meta-analyses, we used the “meta” and “metafor” packages(35) 21 

within the R software environment, version 3.6.0(36). Meta-analyses of prevalence produce 22 

the weighted average proportion, which is an average of the results of multiple studies 23 

weighted by the inverse of their sampling variances(37). As design parameters and sample 24 

characteristics would likely vary, a random-effects model was chosen(38). The proportions 25 

among included studies could be less than 0.2 or greater than 0.8, therefore we used the 26 

logit transformation, which handles small samples and extreme proportions more precisely 27 

than the direct proportions method(39). 28 
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 We used the DerSimonian-Laird method to estimate between-study variance as it is 1 

better equipped to handle non-normally distributed study effects than the Restricted 2 

Maximum Likelihood(40). The between-study variance was measured via the tau-squared 3 

statistic and the presence of heterogeneity was identified by using the Q-test. Heterogeneity 4 

can be described as genuine differences underlying the results of the studies; meta-analyses 5 

are less generalizable with increased heterogeneity among included studies(41). 6 

Heterogeneity was quantified via the I-squared statistic, which estimates the amount of the 7 

observed heterogeneity that constitutes the true variation between studies rather than 8 

chance. The Cochrane Handbook proposes a classification where I-squared of 30% to 60% 9 

indicates moderate heterogeneity, 50% to 90% indicates substantial heterogeneity, and I-10 

squared greater than 75% indicates considerable heterogeneity(42). 11 

 We performed subgroup analyses investigating the difference in the outcome 12 

measures between studies conducted in community settings (individuals from a given area 13 

regardless of treatment status) vs. clinical settings (individuals treated for BED at a hospital 14 

or clinic); studies assessing the AUD diagnosis using different DSM versions; and between 15 

studies with low and high risk of bias. To help explain residual heterogeneity and to assess 16 

the potential effect of factors on the outcome, we ran meta-regression analyses for the 17 

proportion of females and publication year. The R-squared statistic was assessed, regarding 18 

the amount of true heterogeneity that could be explained by tested moderators. 19 

 We evaluated the sensitivity of our analyses by comparing fitted models with and 20 

without samples that we assumed to be influential outliers and by excluding samples without 21 

a confirmed BED diagnosis. Influential outliers were identified using the “influence” function. 22 

Publication bias and small study effects were assessed with the “funnel” function, which 23 

funnel plots for the visual detection of asymmetries. In addition, the Egger test for the 24 

detection of asymmetry in the funnel plot was performed; we considered analyses to be 25 

statistically significant if the p-value was <0.10(43). For other outcomes, the p-value <0.05 26 

was considered statistically significant. 27 

 28 
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Results 1 

Literature search 2 

We identified 6469 entries through database searches. After removing duplicates, we 3 

screened a total of 4044 unique records and excluded 3867 that were determined to not be 4 

relevant (Fig. 1). Next, the full text of 177 articles was reviewed. Of these, 18 studies 5 

describing 69,233 individuals met the inclusion criteria(21,29,52–59,44–51). Ten of those 6 

studies included a comparison group(21,48–50,52–55,57,59). Two studies(21,47) included 7 

two samples each, which were recorded as separate groups for the meta-analyses. The 8 

most relevant characteristics of included studies are summarized in Table 1 (e.g., country of 9 

origin, DSM version, sample type). 10 

 11 

Lifetime prevalence of AUD among binge eating individuals 12 

A total of 20 samples including data from 69,233 participants reported lifetime 13 

prevalence of AUD among individuals who binge eat. Their findings are summarized in Fig. 14 

1. 15 

The overall pooled lifetime prevalence of AUD was 19.9% (95% CI 13.7-27.9, p-value = 16 

<0.0001). There was considerable heterogeneity present (I-squared = 96.6%; Q-test p-value 17 

= <0.0001). 18 

 19 

Relative risk of lifetime AUD between binge eating individuals and non-bingeing 20 

controls 21 

A total of 11 samples, including data from 67,652 participants, reported lifetime 22 

prevalence of AUD among individuals who binge eat compared with a non-bingeing control 23 

group. The results are presented in Fig. 2.  24 

 Results indicate that the incidence of lifetime AUD among individuals engaging in 25 

binge eating was over 1.5 times higher in comparison to non-bingeing controls (RR 1.59, 26 

95% CI 1.41-1.79). The heterogeneity was not statistically significant (I-squared = 26.4%; Q-27 

test p-value = 0.19). 28 
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 1 

Sensitivity analysis, moderator analysis, and sources of heterogeneity 2 

Prevalence 3 

There was a significant amount of heterogeneity among the included studies 4 

reporting prevalence: the I-squared statistic was 96.6% (95% CI 93.5-98.2); the Q-test p-5 

value was <0.0001 and τ-squared was equal to 0.970 (95% CI 0.483-1.891). Sensitivity 6 

analysis did not reveal any significant outliers and excluding samples without a BED 7 

diagnosis did not influence the result (19.6%, 95% CI 13.0-28.5). 8 

 The results of subgroup analyses are detailed in Table 2. Among subgroups tested, 9 

only one significant effect was found. Namely, findings indicate that AUD prevalence is 10 

higher among studies performed in a community setting compared to a clinical setting 11 

(27.45% vs. 14.45%, p-value = 0.0412; Fig. S2). The amount of heterogeneity explained by 12 

this difference was 27.21% (the R-squared statistic). 13 

The slope (β), 95% CIs, and p-values for meta-regression models investigating the 14 

proportion of women and publication year are detailed in Table 4. A significant effect was 15 

found whereby the prevalence of AUD was lower in studies with a larger proportion of 16 

women (β = -2.2773, p-value = 0.0441; Fig. S4). This moderator explained 14.56% of the 17 

heterogeneity. Publication year did not significantly influence the results. 18 

 19 

Relative risk 20 

Statistically significant heterogeneity was not detected among studies reporting the 21 

relative risk of AUD between binge eating individuals and non-bingeing controls; the I-22 

squared statistic was 26.4% (95% CI=0.00-74.9), the Q-test p-value was 0.19, and τ-23 

squared was equal to 0.009 (95% CI=0.00-0.072). Sensitivity analyses revealed two 24 

influential outliers. However, removing them from the analysis did not affect the final 25 

outcome (RR 1.59, 95% CI 1.41-1.79 vs RR 1.57, 95% CI 1.35-1.83). Moreover, excluding 26 

samples without a BED diagnosis did not influence the result (1.61, 95% CI 1.42-1.82). 27 
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 The results of subgroup analyses are detailed in Table 3. Among subgroups, only 1 

one difference was found. Namely, the rate of AUD among individuals who engaged in binge 2 

eating did not differ significantly from non-bingeing controls in studies that used the DSM-III 3 

diagnostic criteria. The amount of heterogeneity explained by this difference was 100%. 4 

 The slope (β), 95% CIs, and p-values for meta-regression models are detailed in 5 

Table 4. The two meta-regressions indicated that neither gender nor publication year were 6 

statistically significant. 7 

 8 

Assessment of quality 9 

Among all studies, 16 achieved scores of at least 6 stars, indicating low risk of bias 10 

(Table S3.). Four studies failed to reach this threshold and were judged to be at high risk of 11 

bias(48,50,52,54). They were the only studies with a high risk of bias among those reporting 12 

relative risk. 13 

Excluding studies with a high risk of bias from the analysis did not significantly 14 

influence the results. Namely, the result for prevalence was 22.38% (95% CI 14.95–32.11) 15 

and 1.57 (95% CI 1.34–1.83) for relative risk. 16 

 The item with the largest amount of bias was the assessment of participants that 17 

dropped out of the study. Only six studies included any information regarding participants 18 

who dropped out of the study early. 19 

 20 

Publication bias 21 

The number of studies included was sufficient to perform publication bias testing(60). 22 

Among studies reporting prevalence, as well as in studies reporting relative risk, there did 23 

not appear to be publication bias upon visual inspection of the funnel plot. There was no 24 

evidence of small study effects in either group as indicated by the Egger regression test (Fig. 25 

S5, S6); tests for funnel plot asymmetry were not significant (p-values = 0.335 and 0.806, 26 

respectively). Based on these results, the risk of publication bias in this study was 27 

determined to be low. 28 
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 1 

Discussion 2 

This study investigated the lifetime prevalence of AUD among individuals who binge 3 

eat and their relative risk of lifetime AUD compared to non-bingeing controls. There are two 4 

main findings. First, the overall lifetime prevalence of AUD among individuals who binge eat 5 

is 19.9% or just under one in five patients (Fig. 2). Second, individuals who binge eat are 6 

over 1.5 times more likely to be diagnosed with AUD in their lifetime when compared to non-7 

bingeing controls (Fig. 3). These results are consistent with previous reports and extend 8 

prior findings. For example, a previous meta-analysis by Gadalla and colleagues (20) used a 9 

technique where the effect size in each study was compared to the variability observed in 10 

that study; it reported the outcome as a standardized mean difference (SMD). Although it 11 

was not its main focus, it included five studies on individuals with BED and found that this 12 

disorder was moderately positively associated with AUD (SMD = 0.39). 13 

 There are a number of explanations for this outcome. Both food and alcohol activate 14 

the reward systems (61), which may reflect a common neurobiological mechanism 15 

underlying both AUD and BED. In general, both food and alcohol may be used by individuals 16 

seeking relief and/or craving reward, which are thought to be important mechanisms 17 

involved in excessive substance consumption(26). Individuals who act impulsively when 18 

experiencing negative emotional states were shown to be more likely to develop addictive 19 

eating patterns(62) and at greater risk for other addictive behaviors, including AUD(63). 20 

Additionally, increased negative urgency and impulsivity have been demonstrated in both 21 

BED(64) and AUD(65).  22 

 23 

Sources of variation 24 

Differences in effects of continuous moderators and between subgroups were 25 

present among studies reporting prevalence rates. A diagnosis of AUD was more common in 26 

studies with a higher proportion of men; in studies which only included women, the 27 

prevalence of AUD was nearly two times lower in comparison to studies where men 28 
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accounted for half of the sample. This is consistent with reported biological sex ratios of 1 

alcohol abuse and alcohol dependence in the general population, where these disorders are 2 

twice as common in men than in women(66,67). AUD prevalence was also two times higher 3 

in community samples as opposed to samples from a clinical setting. This difference may 4 

exist for a number of reasons. Despite being the most common eating disorder, BED is still 5 

underdiagnosed and many patients may go untreated(68,69); half of those who were being 6 

treated learned about their disorder on their own(70). Thus, the treated population may 7 

represent the group most motivated to seek help. There are a number of barriers to AUD 8 

treatment as well, especially among people with a serious comorbidity(71); the difference 9 

between the general population and those in treatment may represent a selection bias. 10 

Additionally, in a study comparing individuals diagnosed with BED and those meeting the 11 

DSM-5 BED diagnostic criteria, but who were previously undiagnosed(70), it was found that 12 

the diagnosed group had a higher socioeconomic status, a trait linked to reduced risk of 13 

alcohol-attributable harms(72).  14 

 In studies reporting relative risk of AUD, the rate of AUD among individuals who 15 

engaged in binge eating did not differ significantly from a comparison group in studies using 16 

DSM-III diagnostic criteria. Even though the three studies using DSM-III criteria had an 17 

earlier year of publication, publication year was not found to influence either prevalence or 18 

relative risk of diagnosis. This result may simply stem from a small number of participants 19 

included in this subgroup (283 vs 30,372 in DSM-IV, and 36,027 in DSM-5) and resulting 20 

insufficient statistical power(73), or it may represent discrepancies between versions of the 21 

DSM(74). 22 

 Not all individuals who binge eat meet full DSM-IV or DSM-5 criteria for BED. For 23 

example, they may present with binge eating behavior (i.e., consume amounts of food larger 24 

than what most people would eat in a similar period), but without a sense of lack of control, 25 

or engage in binge eating less often than once a week. Studies on individuals who did not 26 

meet DSM criteria for BED, but engaged in non-compensatory binge eating behavior, were 27 

included. There were three samples included in this analysis which did not meet DSM 28 
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criteria; excluding them did not significantly influence either prevalence or relative risk 1 

results. 2 

 3 

Strengths and limitations 4 

This study’s strengths include a strict and comprehensive analytic approach using an 5 

a priori protocol, which was pre-registered with PROSPERO and conducted in accordance 6 

with PRISMA and MOOSE guidelines. Pre-registration helps minimize bias by outlining 7 

analyses a priori and compels the researchers to formulate a study rationale for a specific 8 

research question(75). We did not exclude studies based on their geographic location or 9 

language to make the results more generalizable. Data extraction and quality assessment 10 

were performed using predefined protocols across two independent researchers to further 11 

reduce possible bias resulting from arbitrary decision-making. The overall quality of included 12 

studies was high and there was no evidence of publication bias. 13 

 This study has several limitations. First, despite intentionally employing broad search 14 

criteria and comprehensive methods, some eligible studies may not have been identified. 15 

Second, all included studies came from developed countries, mainly from the US, so their 16 

pooled findings may not be applicable to other populations. Third, because the included 17 

studies spanned across 25 years, there are marked differences in how AUD was classified in 18 

different versions of the DSM. This may result in variability among studies using different 19 

criteria. On the other hand, publication year was not found to be a significant moderator; 20 

studies have also found that there is substantial to almost perfect agreement between DSM-21 

5 classifications of AUDs and those based on the DSM-IV and DSM-III(34). 22 

 Fourth, among studies reporting prevalence rates, there was considerable between-23 

study heterogeneity, suggesting either significant differences in study design, study 24 

population, or the presence of moderating factors. Reasons behind this variability were 25 

explored in a subgroup analysis and meta-regression. There were no outliers that could 26 

singularly influence the amount of heterogeneity. Additional moderator analyses revealed 27 

that setting and proportion of women were likely moderators; however, these factors could 28 
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only explain less than half of this heterogeneity. Despite our efforts to only include similar 1 

studies by setting eligibility and exclusion criteria, there were considerable discrepancies 2 

both in their design and the populations examined. 3 

 Lastly, the results of this study are limited by the quality of included studies and their 4 

methodology. Three samples included less than 100 participants and half of all included 5 

studies reported data on less than 500 participants. Moreover, only ten studies, specified the 6 

race and/or ethnicity of study participants. Therefore, it is unclear whether these findings are 7 

generalizable to diverse populations. In conjunction with a relatively low prevalence of 8 

disorders analyzed here, this may indicate that some studies were statistically 9 

underpowered. 10 

 11 

Conclusions 12 

To our knowledge this is the first systematic review and meta-analysis to investigate 13 

the lifetime prevalence of AUD among individuals who binge eat. Findings indicate that 14 

lifetime AUD is commonly comorbid with binge eating, as one in five individuals who binge 15 

eat also meet AUD criteria. When compared with non-bingeing controls, individuals who 16 

binge eat are 1.5 times more likely to have a lifetime diagnosis of AUD. AUD’s prevalence is 17 

higher among men than women and in community samples compared to clinical samples. 18 

The relative risk in the incidence of AUD did not significantly differ between individuals who 19 

binge eat and controls in studies using DSM-III to derive AUD criteria. 20 

In general, our findings indicate that specialists should consider assessing for past or 21 

current presence of alcohol use and associated psychopathology among clients who present 22 

with binge eating. Future research is warranted that employs similar analyses with studies 23 

that include larger sample sizes, represent demographically diverse individuals, focus on the 24 

new DSM-5 criteria, investigate the impact of setting, and explore the link between BED and 25 

AUD among males. Longitudinal studies investigating whether BED influences the 26 

development of AUD or vice versa are also needed.  27 
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Figure Legend 1 

Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 2 

flow diagram describing study selection. 3 

 4 

Figure 2. Forest plot of the random effects meta-analysis of alcohol use disorder (AUD) 5 

prevalence in binge eating individuals. 6 

 7 

Figure 3. Forest plot of the random effects meta-analysis of relative risk of alcohol use 8 

disorder (AUD) incidence in binge eating individuals compared to non-bingeing controls. 9 
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Figure 1. PRISMA flowchart 1 
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Figure 2. AUD prevalence 1 

  2 
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Figure 3. AUD relative risk 1 

  2 

This article is protected by copyright. All rights reserved.



ALCOHOL USE DISORDER AMONG INDIVIDUALS WHO BINGE EAT 

 31 

Table Legend 1 

Table 1. Characteristics of included studies. CLIN – Clinical; COMM – Community; NA – not 2 

applicable; NR – not reported. 3 

Table 2. Subgroup analysis of categorical moderators for samples describing prevalence. CI 4 

– confidence interval; NA – not applicable; Own criteria – AUD criteria used by study authors 5 

that did not use the DSM (e.g. Alcohol Use Disorders Identification Test). 6 

Table 3. Subgroup analysis of categorical moderators for samples describing relative risk. CI 7 

– confidence interval; NA – not applicable; Own criteria – AUD criteria used by study authors 8 

that did not use the DSM (e.g. Alcohol Use Disorders Identification Test). 9 

Table 4. Meta-regression of continuous moderators. CI – confidence interval; NA – not 10 

applicable. 11 

This article is protected by copyright. All rights reserved.



ALCOHOL USE DISORDER AMONG INDIVIDUALS WHO BINGE EAT 

 32 

Table 1. Description of included studies 1 

 2 

First 
author and 
year Country 

Number of 
participants 
who binge 

eat 

Number of 
controls 

Type of 
sample 

Percent of 
women 

Binge 
eating 
criteria 

AUD 
criteria 

Basis of AUD 
diagnosis 

Percent of 
AUD in BE 

group 

Percent of 
AUD in 

controls 

Percent of 
non-white 

participants 

Mean age 
of BE 

group in 
years  

Mean age 
of controls 

in years  

Becker & 

Grilo, 2015 

US 347 NA CLIN 85% DSM-IV DSM-IV Clinical 

interview 

22.48% NA 19.02% 44.7 NA 

Dohm et al., 

2002 

US 162 NA COMM 100% DSM-IV DSM-IV Clinical 

interview 

53.70% NA 43.83% NR NA 

Grilo et al., 

2009 

US 404 NA CLIN 77% DSM-IV DSM-IV Clinical 

interview 

20.30% NA 18.81% 44.9 NA 

Grilo et al., 

2013 

US 142 NA CLIN 74% DSM-IV DSM-IV Clinical 

interview 

12.68% NA 57.04% 43.6 NA 

Hudson et 

al., 2007a 

US 84 NA COMM 73% DSM-IV DSM-IV Clinical 

interview 

21.43% NA NR NR NA 

Hudson et 

al., 2007b 

US 36 NA COMM 31% Own 

criteria 

DSM-IV Clinical 

interview 

30.56% NA NR NR NA 

Javaras et 

al., 2008a 

US 285 849 COMM 68% DSM-IV DSM-IV Clinical 

interview 

25.26% 17.55% NR 46.4 48.0 

Javaras et 

al., 2008b 

US 54 849 COMM 67% Own 

criteria 

DSM-IV Clinical 

interview 

20.37% 17.55% NR 46.2 48.0 
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Johnson et 

al., 2001 

US 245 4362 CLIN 100% DSM-IV DSM-IV Self-report 6.12% 3.99% NR NR NR 

Lee et al., 

2018 

US, CA 125 441 CLIN 55% DSM-5 DSM-IV Clinical 

interview 

60.80% 45.12% 14.84% 35.7 39.2 

Mitchell et 

al., 2015 

US 350 1875 CLIN 77% DSM-5 Own 

criteria 

Self-report 12.29% 6.67% 13.03% NR NR 

Pike et al., 

2001 

US 150 150 COMM 100% DSM-IV DSM-IV Clinical 

interview 

34.67% NA 34.67% 31.3 NR 

Robertson 

& Palmer, 

1997 

UK 15 47 COMM 100% Own 

criteria 

DSM-III Clinical 

interview 

13.33% 6.38% NR NR NR 

Root et al., 

2010 

SE 49 12508 COMM 100% DSM-IV DSM-IV Clinical 

interview 

14.29% 6.04% NR 31.9 33.7 

Specker et 

al., 1994 

US 43 57 CLIN 100% DSM-IV DSM-III Clinical 

interview 

16.28% 15.79% NR NR NR 

Telch & 

Stice, 1998 

US 61 60 COMM 100% DSM-IV DSM-III Clinical 

interview 

14.75% 10.00% 26.45% 43.5 5.0 

Udo et al., 

2016 

CA 429 NA CLIN 72% DSM-5 DSM-IV Clinical 

interview 

18.18% NA 72.49% 46.2 NA 

Udo & Grilo, 

2019 

US 318 35709 COMM 57% DSM-5 DSM-5 Clinical 

interview 

51.89% 28.70% 47.1% NR NR 
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Ulfvebrand, 

et al., 2015 

SE 526 NA CLIN 95% DSM-IV DSM-IV Clinical 

interview 

7.60% NA NR NR NR 

Welch et 

al., 2016 

SE 850 8500 CLIN 95% DSM-IV DSM-IV Clinical 

interview 

3.18% 1.79% NR NR NR 

 1 
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Table 2. Prevalence subgroup analysis 1 

 2 

Moderator Prevalenc
e [%] 

95% CI 
[%] 

I-
squared 
statistic 

Test of 
moderator
s p-value 

R-
squared 
statistic 

Sample characteristics    0.0412 27.21% 

 Community setting 27.45 17.8, 
39.81 

91%   

 Clinical setting 14.45 8.98, 
22.42 

97%   

AUD criteria    0.3763 9.30% 

 Own criteria 12.29 2.12, 47.5 NA   

 DSM-III 14.9 4.97, 
36.96 

0%   

 DSM-IV 19.77 13.13, 
28.67 

97%   

 DSM-5 51.89 14.48, 
87.29 

NA   

Study quality    0.1487 5.46% 

 Low risk of bias 22.39 15.11, 
31.86 

97%   

 High risk of bias 11.13 4.30, 
25.86 

61%   

  3 
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Table 3. Relative risk subgroup analysis 1 

Moderator Relative 
risk 

95% CI I-
squared 
statistic 

Test of 
moderator
s p-value 

R-
squared 
statistic 

Sample characteristics    0.2499 55.83% 

 Community setting 1.68 1.46, 1.93 13.3%   

 Clinical setting 1.49 1.28, 1.73 6.0%   

AUD criteria    0.0331 100.00% 

 Own criteria 1.84 1.33, 2.56 0%   

 DSM-III 1.31 0.71, 2.42 0%   

 DSM-IV 1.43 1.27, 1.62 0%   

 DSM-5 1.81 1.62, 2.01 0%   

Study quality    0.7668 0.00% 

 Low risk of bias 1.68 1.46, 1.93 13.3%   

 High risk of bias 1.49 1.41, 1.73 6.0%   

  2 
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Table 4. Meta-regression 1 

Prevalence 

Moderator Slope (β) 95% CI Test of 

moderato

rs p-

value 

R-

squared 

statistic 

Proportion of women -2.2773 -4.4940, -

0.0607 

0.0441 14.56% 

Publication year 0.0075 -0.0570, 

0.0719 

0.8207 0.00% 

Relative Risk 

Moderator Slope (β) 95% CI Test of 

moderato

rs p-

value 

R-

squared 

statistic 

Proportion of women 0.2075 -0.5892, 

1.0042 

0.6098 0.00% 

Publication year 0.0097 -0.0088, 

0.0281 

0.3039 20.68% 

 2 
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