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Abstract

Background: The present study systematically reviewed the literature aiming

to determine the relationships between food addiction, as measured by the

Yale Food Addiction Scale (YFAS), and mental health symptoms.

Methods: Nine databases were searched using keywords. Studies were

included if they reported: (i) YFAS diagnosis or symptom score and (ii) a

mental health outcome, as well as the association between (i) and (ii). In

total, 51 studies were included.

Results: Through meta-analysis, the mean prevalence of food addiction

diagnosis was 16.2%, with an average of 3.3 (range 2.85–3.92) food addic-

tion symptoms being reported. Subanalyses revealed that the mean number

of food addiction symptoms in populations seeking treatment for weight

loss was 3.01 (range 2.65–3.37) and this was higher in groups with disor-

dered eating (mean 5.2 3.6–6.7). Significant positive correlations were found

between food addiction and binge eating [mean r = 0.602 (0.557–0.643),
P < 0.05], depression, anxiety and food addiction [mean r = 0.459 (0.358–
0.550), r = 0.483 (0.228–0.676), P < 0.05, respectively].

Conclusions: A significant, positive relationship exists between food addic-

tion and mental health symptoms, although the results of the present study

highlight the complexity of this relationship.

Introduction

‘Food addiction’ (FA) has emerged in recent times as a

possible contributor to the increasing prevalence of obe-

sity and being overweight, the changing food environ-

ment, and the doubling of mental health conditions

between 1995 and 2005 (1,2). Currently, there is no

accepted definition of FA, as distinct from other disorders

of addiction or eating, because of the lack of a strong sci-

entific evidence base (3,4). Although controversy and

debate exist in the literature about the classification and

construct of FA, the most common approach to define

FA is to use criterion applied to substance use disorders

through a survey tool: The Yale Food Addiction Scale

(YFAS). The YFAS assesses seven core symptoms of

addiction as applied to food: diminished control over

consumption, a persistent desire or repeated unsuccessful

attempts to quit, withdrawal, tolerance, consumption of

large amounts of food or over a longer period than

intended, spending much time obtaining food, giving

up important activities and clinically significant impair-

ment (5). A FA ‘diagnosis’ is indicated when a threshold of

three or more symptoms simultaneously occur, in addition

to clinically significant impairment or distress (5,6). The

YFAS tool was revised (YFAS 2.0) in 2013 to reflect the

Diagnostic Statistical Manual of Mental Disorders (DSM)-

5 amendments to substance use disorders, whereby sub-

stance abuse and substance dependence were combined to

reflect a single substance use disorder, a criterion related to

craving was added, along with a continuum of severity of
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disorder ranging from mild (two or three symptoms),

moderate (four or five symptoms), to severe (six or more

symptoms (7). The YFAS 2.0 tool assesses 11 symptoms and

allows for a more comprehensive scope of understanding

food addiction. For the current study, the term ‘food

addiction’ (FA) is used to refer to FA as indicated by all

versions of the YFAS because they have been shown previ-

ously to have a similar factor structure and report similar

prevalence and symptoms (8). FA has been reported in 20%

(range 5–57%) of the population, with higher levels being

reported in overweight and obese people, women, as well

as in those older than 35 years (9).

Research demonstrates that higher symptom scores on

YFAS tools are associated with increased craving and

intakes for processed and convenience foods (10–12),

higher impulsivity (13–15), elevated body mass index

(BMI) and more frequent binge eating (16,17). Higher

scores on the YFAS are also associated with genetic pro-

files implicated in reward dysfunction (18,19) and neuro-

physiological correlates similar to substance-related

addictive disorders (20) and are less strongly correlated

with smoking, drinking and other drug use (21,22).

FA can occur with a range of symptoms and has been

associated not only with both specific foods, but also eat-

ing behaviours and can occur occur independently of

obesity. FA has been detected in healthy weight and non-

clinical populations (9). FA also overlaps with disordered

eating, which also share common mechanisms such as

impulsivity and reward dysfunction (23). Approximately

50% of those with binge eating disorder (BED) also

receive a diagnosis of FA, suggesting that FA likely to

affects a subgroup of vulnerable individuals (8,24,25).

The increasing number of published studies that inves-

tigate FA do so in conjunction with other formally recog-

nised mental health conditions, such as depression and

related symptoms (20). Indeed, epidemiological research

indicates that a clustering of comorbidities is present in

people reporting depression, such that the presence of

depression, particularly in young adult males, is associ-

ated with twice the risk of obesity, smoking, spending

more time in sedentary activities, and behaviours associ-

ated with drug and alcohol use relative to nondepressed

young adults (26). For young women with depression, the

risk is six-fold of these comorbidities (27). In addition, sci-

entific reports reliably demonstrate that mental illness

increases the use of addictive substances, including alco-

hol, cocaine and cigarettes, compared to the general pop-

ulation (28). It is currently unclear the extent to which

this occurs for FA.

Assessing mental health alongside FA could provide

insights into the overlapping features of mental health

conditions with addictive eating. Notably, in the sub-

stance use field, negative emotional states such as anxiety

and depression play a key role in increased addiction risk
(29). These factors, including psychological stress, are

hypothesised to serve as either antecedents of addiction

or as contributors to increased relapse risk. Equally, these

factors could also play a role in dietary relapse and weight

regain in FA, which is a common feature of weight man-

agement interventions (30).

Currently, the relationship between mental health and

FA has not been systematically reviewed and evaluated.

The aim of the present review was to synthesise the avail-

able research to address this issue. We aimed to explore

the relationship between FA, as measured by the YFAS,

and major mental health symptoms. A secondary aim was

to investigate the psychometric properties of the YFAS in

a variety of population groups.

Materials and methods

A comprehensive search strategy was undertaken to iden-

tify published studies that used the YFAS to assess FA

diagnosis or symptom scores from the year of tool devel-

opment (2009) up to March 2017. The review methodol-

ogy was registered with PROSPERO (ID number

CRD42015026714).

Literature search

Initially nine online databases were searched, these

included: MEDLINE, The Cochrane Library, EMBASE

(Excerpta Medica Database), CINAHL (Cumulative Index

to Nursing and Allied Health), Informit Health Collec-

tion, Proquest, Web of Science, Scopus and PsycINFO.

Keywords were informed by preliminary literature

searches; words used individually and in combination

were: Yale Food Addiction Scale, YFAS, questionnaire;

food addiction, behavioural addiction, eating behaviour,

obesity, food, eat, feeding behaviour, food preferences,

food habits, body mass index, overeat, hyperphagia, sub-

stance-related disorders, binge eating, hedonic eating.

Both the English and American spellings of behaviour/

behavior were searched. Database searches were supple-

mented by cited reference checks and systematic checking

of reference lists of identified articles for additional rele-

vant publications. Electronic searches were supplemented

by manual cross-checking of the reference lists of relevant

publications. All study designs were included.

After the removal of duplicates, titles and abstracts of

identified studies were screened by two independent

reviewers, with discrepancies decided by consensus using

a third reviewer (TB, KP, JS). Inclusion/exclusion criteria

were applied to determine the eligibility of each publica-

tion for inclusion in the review. Eligibility criteria

included: participants from any age (children and adults)
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any study published in English; any type of interventions/

study and any types of comparators. Eligible studies

needed to report the following outcomes measures: use

one or more of the YFAS tools (YFAS, modified form of

the YFAS or the YFAS 2.0) to assess FA; reported either

the YFAS diagnosis or symptom score; a mental health

outcome including but not limited to depression, anxiety,

disordered eating; the association between a measure of

food addiction and a mental health outcome. The articles

meeting the inclusion criteria were retrieved. If eligibility

status of a study was unclear from the title and abstract,

the article was retrieved for further clarification.

Study quality

Retrieved studies were assessed by two independent

reviewers (TB, KP, JS) using a standardised tool (31). The

quality criteria assessed nine items, of which four relate

to study validity. The items assessed include: the method

of sample selection, ways of dealing with confounding

factors, reliability of outcome measures, and statistical

analysis. Each item was classified as present (‘Yes’), absent

(‘No’) or ‘Unclear’ for each included study, and then

each response recoded as +1, 0 and �1, respectively.

Studies were classified as ‘positive quality’ where studies

obtained a ‘yes’ to validity questions and had a score of

≥8. Neutral or negative quality studies were those where

most of the nine quality criteria answers were ‘no’. No

studies were excluded based on quality ratings. Data were

extracted using standardised tables developed for the

review (Tables 1 and 2) and included population charac-

teristics, YFAS and mental health outcomes. Associations

in addition to the psychometric properties of the YFAS

tool, if reported, were also extracted. In cases of uncer-

tainty of study inclusion, a third independent reviewer

was consulted until consensus was reached. Studies were

tabulated in alphabetical order.

Data synthesis

Results of the systematic review are presented in both a

narrative analysis to describe the included studies and,

where possible, a meta-analysis for a more rigorous analy-

sis (75). If studies reported the YFAS diagnosis or symp-

tom score, or correlation coefficients (or equivalent)

between FA and a measure of mental health that assessed

the same outcome, the results were pooled using meta-

analysis. Given the same factor structure across all the

YFAS tools as previously reported, all of the surveys were

combined into one meta-analysis. Heterogeneity was

assessed by I2 statistics, and considered to be low if I2

was ≤40% and high if I2 was ≥75%. A random effects

model for meta-analysis was used if there was significant

heterogeneity (I2 > 40%) and fixed effects when homoge-

neous (I2 ≤ 40%). The data from each study were com-

bined using either correlation, event rate or the mean

(SD), in addition to the study sample size. A subanalysis

by mental health questionnaire type was also undertaken

if there were sufficient studies to conduct the sensitivity

meta-analyses. For all included studies, a publication bias

was assessed through standardised funnel plots. Meta-ana-

lyses were conducted using Comprehensive Meta-Analysis

Professional, version 2 (Englewood, NJ, USA).

Results

Description of included studies

In total, 1637 articles were initially identified (after dupli-

cates removed) using the search strategy. Following the

removal of duplicate references and the assessment of

articles using the predefined inclusion criterion, 53 rele-

vant articles concerning 51 studies were identified

(Fig. 1). Primary reasons for exclusion included: not a

formal study (i.e. an editorial, n = 86 articles), no rele-

vant outcomes (n = 81 studies) and not in English (n = 1

study). The majority of included studies used a cross-

sectional (n = 51 studies), case–control (n = 2) or inter-

vention (n = 1) design (Table 1). The majority of studies

were carried out in the USA (n = 21 studies), followed by

Germany (n = 7), Italy (n = 6), Spain (n = 4) and France

(n = 3). In total, 200 813 individuals were included

across the studies, including two large population-based

studies in the USA using the Nurses Health Study

(n = 134 175 and n = 49 408) (45,60). Excluding these two

large, population-based surveys, all other studies ranged

from 28 to 967 people, with an average of 343 individuals

per study.

The majority of studies were carried out in adults

(>18 years, n = 47 studies), two studies were carried out in

children/adolescents (57,76), and two studies included both

children and adults (42,66). For the studies that were con-

ducted in adults and reported a mean age, this was calcu-

lated to be 33.1 years, range (18.7–62.9 years). Ten studies

were conducted in exclusively female population groups
(34,42,43,45,46,49,60,64,77), with all other studies including both

sexes, with an average of 74% females per study (range

55.1–93%). Only one study was identified with a high pro-

portion of males (92%, in a veteran study) (62). The most

common population group studied were those individuals

seeking a weight-loss treatment (n = 11 studies) (18,24,35,39–

41,44,51,66,78,79). Other groups included bariatric weight-loss

groups (n = 6) (15,22,37,56,61,65), undergraduate/students

(n = 7 studies) (5,35,68,71,74,80,81) and disordered eating

groups (n = 7) (17,43,47,49,50,64,73). The studies carried out in

disordered eating groups all included bulimia nervosa (BN)

and BED, with only two studies including additional eating
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disorder subtypes: anorexia nervosa or eating disorder not

otherwise specified (EDNOS).

Fifty-two studies reported the weight status of the pop-

ulation group, with many doing so objectively through

direct measures of height and weight (n = 20 studies). A

substantial proportion used self-reported measures only

to determine weight status (n = 21 studies), with a fur-

ther nine studies being unclear in their methods. Weight

status was commonly reported as BMI, with 25 studies

specifically in population groups where the mean BMI of

the population group was classified as overweight/obese

category BMI ≥25 (10,18,20,21,24,39,44,47,48,51,53). Most studies

were conducted in predominantly Caucasian populations.

Fifteen studies included a population group other than

Caucasian; however, other population groups such as

African American or Hispanic were often in the minority

and constituted <35% of the total study population
(5,8,22,24,34,35,39,41,44,47,48,55,58,60).

Risk of bias

The majority of studies (77%; n = 41), were classified as

neutral quality, 20% studies scored ≤4 (n = 11) and only

one study rated as positive quality with a score of eight
(49) (see Supporting information, Table S1). Eleven stud-

ies used an objective measure to assess mental health out-

comes through use of a clinical interview, with others

using a self-reported measure (17,40,41,45,49,56,61,73) for both

mental health and FA. The exclusion criteria was ade-

quately reported in the majority of studies, only one

study reported specific exclusion of antidepressant medi-

cations that may be implicated in weight gain (47), two
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studies excluded those with major depression (44,53), two

studies excluded those with diagnosed axis I disorders
(20,82) and one study excluded those with extreme alcohol

use disorder (65). A Funnel plot was generated for all the

included studies, and this demonstrated that there was no

publication bias in the included studies.

Food addiction outcomes

Forty-four of the 51 studies utilised the standard version

of the YFAS, of which six had been converted to and

validated in the following non-English languages: Italian

(n = 6) (20,40,51–54), French (n = 3) (36–38), German (n = 3)
(15,64,67), Spanish (n = 4) (17,49,50,73), Arabic (n = 1) (76,82),

Chinese (n = 1) (42) and Turkish (n = 1) (71).

Three studies used the shorter version of the YFAS,

referred to as the modified YFAS (mYFAS), which

comprises nine questions rather than the standard 25

items (45,60,72); these studies were larger population-

based surveys. One study by Flint et al. (45) used both

versions of the YFAS and found the prevalence of FA

to be lower (9%) when using the shortened tool

(mYFAS) compared to the full-length version (11.4%).

Two studies used the YFAS-Children version and five

studies used the revised YFAS 2.0 tool (8,15,38,43,67),

which has also been converted to both French (38) and

German (15,67).

Thirty-seven studies reported both diagnosis and symp-

tom scores from the YFAS, whereas six reported diagnosis

only and six symptom score only (Table 2). For diagnosis,

meta-analysis (n = 36 studies) showed the average preva-

lence of FA was 16.2% (lower and upper limit 13.6–19.3%)

(Fig. 2a). Three studies reported the prevalence by sex,

with women and girls having a higher prevalence than men

(mean = 15.4%, range: 10.2–22.8% versus mean = 10.3%,

range 4–24%; P < 0.05). Four studies reported the preva-

lence of FA in disordered eating populations groups,

although these were not eligible for meta-analysis because

of insufficient studies that were not directly comparable

(different disordered eating types, subtypes of eating disor-

ders and differences in the reporting of prevalence of FA

(i.e. only those endorsing food addiction were recruited;

therefore, the prevalence was 100%). For BN, FA diagnosis

rates ranged from 5.3% to 89.1% (48,49,73), with a 30% FA

rate reported in those with remitted BN (64). The rate of FA

diagnosis ranged from 5.92% to 87.2% for BED (48,73), 6.3–
55.9% for anorexia nervosa and 4.1% for EDNOS (49,73).

For those studies that used the revised YFAS 2.0 (n = 5),

an additional classification of ‘mild’ FA occurred in 1.3–
3.3%, moderate in 1.5–2.1% and severe in 3–21%.

From a meta-analysis (n = 26 studies) reporting on FA

symptoms, the mean number of reported symptoms was

3.3 (2.85–3.92). There were sufficient similar studies

reporting FA symptoms for a subanalysis of population

groups within these studies. The mean number of FA

symptoms in those seeking treatment for weight loss

(n = 9 studies) was 3.01 (upper and lower limit 2.65–
3.37) and 5.2 (3.6–6.7) for those with disordered eating

(n = 7 studies). Twenty studies reported the most com-

mon symptoms endorsed, with 13 studies reporting the

symptom of repeated unsuccessful attempts to cut down

and eight reporting persistent desire as the most common

with consumption despite significant consequences

reported in six studies (44,45) and, in addition, one study

in children reporting the symptom of giving up social

activities (57).

Relationships between FA, smoking and other sub-

stance use were reported in several studies. There were

mixed results observed for FA diagnosis with smoking,

with no significant correlation reported with FA in one

study (21) and an inverse association reported in another
(45). Three studies reported no significant correlation

between FA diagnosis and alcohol or drug use (22,24,47).

The psychometric properties of the YFAS were

reported in 33 studies, primarily as a Cronbach alpha

(a). A meta-analysis of these studies indicated a mean a
of 0.86, with lower and upper limits of 0.84 and 0.88.

Those specifically using YFAS 2.0 tool (n = 5 studies)

reported a mean a of 0.93 (0.86–0.97). One study by

Granero et al. (49) calculated the psychometric properties

within population subgroups; those with a diagnosed

eating disorder reported a lower a than that of the

whole sample (0.71 and 0.95, respectively). One study

used both the standard and mYFAS within the same

study, and it was considered that the mYFAS had simi-

lar psychometric properties to the standard version, both

with a = 0.75 (45).

Mental health outcomes

The most common mental health conditions reported

alongside FA, in descending order, were: disordered eat-

ing (n = 28 studies); depression (n = 21 studies); anxi-

ety (n = 7 studies); and post-traumatic stress disorder

(n = 2 studies). Binge eating was the most common

eating disorder within the disordered eating studies,

primarily assessed through either the Binge Eating Scale

(BES, n = 13 studies) or the Eating Disorder Examina-

tion Survey (EDES, n = 13 studies). For the BES, par-

ticipants reported scores ranging from 3.8 to 21.05 and,

for the EDES, scores ranged from 1.72 to 3.99. Depres-

sion was primarily assessed through use of either the

Centre of Epidemiological Depression scale (n = 5 stud-

ies, scores ranged from 0.67 to 1.72) or the Beck

Depression inventory (n = 8 studies, scores ranged from

8.1 to 15.03).

22 ª 2018 The British Dietetic Association Ltd.

Food addiction and mental health: a review T. Burrows et al.



Associations between food addiction, disordered eating

and depression

Meta-analysis was possible because of the number of stud-

ies reporting similar outcome measures and associations

between YFAS (FA) and (i) binge eating (n = 18 studies),

depression (n = 18 studies) and anxiety (n = 5 studies).

The weighted mean correlation (weighted for sample size)

between binge eating (assessed by the BES and EDEQ) and

FA was 0.602 (0.557–0.643) (P < 0.05, I2: 76.37) (Fig. 2b).

For depression and FA, the weighted mean correlation was

0.459 (0.358–0.550) (P < 0.05, I2: 93.74) (Fig. 2c). For

anxiety, the mean correlation with FA was 0.483 (0.228–
0.676) (I2: 96.27, P < 0.001). Sensitivity analyses showed

no significant difference between the two depression mea-

sures used in the included studies: the CESD [r = 0.488

(0.298–0.640) (P < 0.05, n = 3 studies)] or the BDI [0.401

(0.279–0.510) (P < 0.05, n = 5 studies)]. A sensitivity

analysis was not able to be completed for the different

measures of binge eating or anxiety because too few stud-

ies for meaningful comparison.

Associations with other mental health outcomes

Although the included studies assessed a range of mental

health outcomes, there was very little consistency between

them with respect to the types of measures used, preclud-

ing meta-analysis of other mental health outcomes. For

Study name(a) Statistics for each study Event rate and 95% CI

Event Lower Upper 
rate limit limit

Brunault 2014 0.087 0.066 0.114
Burmeister 2013 0.196 0.113 0.319
Clark 2013 0.537 0.418 0.652
Davis 2013 0.175 0.117 0.254
Davis 2011 0.250 0.164 0.362
Flint 2014 0.058 0.057 0.059
Gearhardt 2014 0.257 0.228 0.288
Gearhardt 2013 0.415 0.321 0.516
Gearhardt 2012 0.568 0.459 0.671
Gearhardt 2009 0.114 0.085 0.152
Imperatori 2014 a 0.339 0.258 0.431
Imperatori 2014 b 0.143 0.055 0.325
Lee 2014 0.120 0.094 0.152
Eichen 2013 0.152 0.106 0.213
Mason 2014 0.080 0.078 0.082
Ahmed 2016 0.202 0.166 0.244
Berenson 2015 0.028 0.020 0.040
Brunault 2016 0.165 0.119 0.225
Brunault 2017 0.082 0.057 0.117
Ceccarini 2015 0.341 0.250 0.446
Chao 2017 0.067 0.038 0.114
Chen 2015 0.092 0.071 0.118
deVries 2016 0.144 0.111 0.185
Gearhardt 2016 0.146 0.119 0.179
Gearhardt 2016b 0.158 0.116 0.212
Imperatori 2016 0.080 0.054 0.117
Ivezaj 2016 0.267 0.230 0.307
Koball 2016 0.140 0.119 0.164
Laurent 2015 0.040 0.012 0.126
Miller-Matero 0.169 0.116 0.240
Mitchell 2016 0.020 0.012 0.034
Meule 2015 0.380 0.257 0.520
Meule 2014 0.700 0.601 0.783
Meule 2017 0.474 0.391 0.559
Tang 2017 0.047 0.036 0.061
Yu 2016 0.103 0.085 0.124

0.162 0.136 0.193

–1.00 –0.50 0.00 0.50 1.00
Figure 2 (a) Forest plot of food addiction prevalence. (b) Forest plot of binge eating and food addiction. (c) Forest plot of depression and food

addiction.
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example, emotional eating was assessed through a wide

range of survey types such as the Dutch Eating Behavior

Questionnaire (DEBQ), which correlated with FA at 0.58

(P < 0.05). Correlations between PTSD and FA were sta-

tistically significant in one study at r = 0.438 (62). In

another study, an age-adjusted analysis in women

revealed that PTSD was positively correlated with FA in a

dose–response manner (prevalence ratio 0.96) (95% con-

fidence interval = 0.87–1.07) (60).

Discussion

This review aimed to determine the relationship between

FA as assessed by the YFAS and mental health conditions.

In total, 53 studies met the inclusion criteria, with depres-

sion and binge eating being the most commonly reported

outcome measured in association with ‘food addiction’. The

resulting analysis from this review of studies that comprised

mostly cross-sectional studies suggests that positive,

Study name(b) Outcome Statistics for each study Correlation and 95% CI
Lower Upper 

Correlation limit limit Z-Value P-Value
Boggiano 2014 a Binge 0.580 0.491 0.657 10.348 0.000
Boggiano 2014 b Binge 0.650 0.570 0.717 11.961 0.000
Brunault 2014 Binge 0.580 0.522 0.633 15.536 0.000
Burmeister 2013 Binge 0.690 0.524 0.806 6.231 0.000
Clark 2013 Binge 0.469 0.258 0.637 4.070 0.000
Davis  2013 Binge 0.570 0.382 0.713 5.180 0.000
Imperatori 2014 Binge 0.780 0.695 0.843 10.914 0.000
Innamorati 2015 Binge 0.680 0.634 0.721 20.258 0.000
Meule 2014 Binge 0.650 0.526 0.747 7.982 0.000
Brunault 2017 Binge 0.600 0.526 0.665 12.534 0.000
Ceccarini 2015 Binge 0.330 0.130 0.505 3.161 0.002
Chen 2015 Binge 0.532 0.471 0.588 14.292 0.000
Gearhardt 2016 Binge 0.680 0.603 0.745 12.326 0.000
Imperatori 2016 Binge 0.710 0.649 0.762 15.315 0.000
Innamorti 2017 Binge 0.590 0.514 0.657 12.104 0.000
Meule 2015 Binge 0.320 0.046 0.549 2.274 0.023
Meule 2014b Binge 0.450 0.274 0.597 4.674 0.000
Meule 2016 Binge 0.580 0.457 0.681 7.697 0.000

0.602 0.557 0.643 20.193 0.000

–1.00 –0.50 0.00 0.50 1.00

Study name(c) Outcome Statistics for each study Correlation and 95% CI
Lower Upper 

Correlation limit limit Z-Value P-Value
Burmeister 2013 Depression 0.500 0.275 0.673 4.037 0.000
Gearahrdt 2013 Depression 0.500 0.333 0.637 5.297 0.000
Gearhardt 2012 Depression 0.350 0.143 0.528 3.228 0.001
Imperatori 2014 Depression 0.490 0.335 0.619 5.597 0.000
Eichen 2013 Depression 0.480 0.358 0.586 6.918 0.000
Meule 2014 Depression 0.600 0.464 0.708 7.136 0.000
Meule 2012 Depression 0.290 0.013 0.526 2.047 0.041
Granero 2014 Depression 0.364 0.240 0.477 5.449 0.000
Berenson 2015 Depression 0.130 0.071 0.189 4.265 0.000
Chao 2017 Depression 0.480 0.358 0.586 6.918 0.000
Imperatori 2016 Depression 0.410 0.311 0.500 7.520 0.000
Loxton 2017 Depression 0.340 0.247 0.427 6.820 0.000
Miller-Matero 2014 Depression 0.470 0.331 0.589 6.014 0.000
Meule 2015 Depression 0.610 0.399 0.759 4.860 0.000
Meule 2014b Depression 0.450 0.274 0.597 4.674 0.000
Nolan 2016 Depression 0.500 0.431 0.563 12.221 0.000
Raymond 2016 Depression 0.790 0.746 0.827 19.493 0.000
Sanlier 2016 Depression 0.297 0.232 0.359 8.607 0.000

0.459 0.358 0.550 7.985 0.000

–1.00 –0.50 0.00 0.50 1.00

Figure 2 Continued
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moderate associations exist between FA and binge eating,

FA and depression, and FA and anxiety (0.60, 0.46 and 0.48,

respectively). Associations with other mental health issues

(e.g. PTSD) and emotional eating were less clear because

few studies consistently reported these outcome measures.

The results from the review provide evidence that posi-

tive, moderate associations exist between FA and mental

health conditions, demonstrating the overlap between cri-

teria for a range of mental health conditions (e.g. depres-

sion) and the developing construct of FA. It is possible that

this overlap exists because FA is not a separate construct

from depression, anxiety or disordered eating. However, it

is more likely that, given the correlations with FA were only

‘moderate’ for these disorders (0.401–0.602), there is more

to FA than that accounted for by symptoms of depression,

disordered eating and anxiety. No relationship was found

between FA and alcohol/other drug use, potentially indicat-

ing that FA is not better accounted for by an addiction to

these substances. No studies reported on the individual

survey items for mental health outcomes, which would

have assisted in determining the potential areas of overlap

between mental health and FA symptoms, and this should

be considered in future research. Assessment of the psycho-

metric properties of the YFAS revealed the tool is robust

across adult populations and language translations. The

properties of the tools were similar from the YFAS, mYFAS

and revised YFAS2.0, which now includes 11 symptoms

compared to seven in the original version (8).

The mean prevalence of FA across the included studies

was 16.1%, with the weighted mean number of symptoms

being approximately three (3.3). The number of FA symp-

toms was slightly higher in binge eating populations (4.6).

This prevalence is slightly lower than previously reported

from a review in 2014 (16.1% versus 19%), potentially

attributed to our review incorporating a broader popula-

tion group from a wider range of international locations,

wider variation in dietary intakes and behaviours, and vari-

ation in the use of YFAS tools. Previous research that

directly compared the original YFAS survey measures with

the revised YFAS 2.0 demonstrates that prevalence and

symptom scores are both similar to each other (8).

The results of this review provide support for reporting

not only the FA diagnosis rates, but also the total number

of symptoms endorsed by study samples in the future.

Given the high number of individuals internationally classi-

fied as overweight, and the observation that obesity has

substantially increased to 60% of the adult population (83),

it is arguable that a substantial proportion across the sam-

ples in this review would have attempted weight loss. Doing

so fulfills at least one of the symptoms of FA as measured

by the YFAS; ‘a persistent desire and unsuccessful attempts

for weight loss’. This aforementioned symptom was also

found to have weak agreement over time in a previous

study that investigated the stability of FA over 18 months,

which may infer that this symptom may fluctuate over time
(84). This makes the assessment of FA as a separate issue

from obesity, more complex.

Accordingly, future FA research should consider other

aspects of the condition that are not well described in either

the YFAS or proposed DSM criteria to better understand

how FA fits into mental health and addictive disorders. For

example, cognitive inflexibility is well demonstrated in ani-

mal studies of addiction (85), and may result in impair-

ments in decision making often seen in FA. In addition,

rigid habitual-like behaviours and perseverative negative

thoughts, which are pathologies of severe mental health

conditions (e.g. obsessive-compulsive disorder, schizophre-

nia, and depression), are also worthy of consideration in

developing further the construct of FA (86).

Given the subjective, self-report nature of both the

mental health symptoms and YFAS in this review, the

results should be interpreted accordingly. Only five stud-

ies included a clinical interview for mental health disor-

der, which is the gold standard in the mental health field.

To advance the FA construct, clinician rated scales, and

more objective measures of both mental health and FA

symptoms, should be used or developed. This is of partic-

ular interest in this field given the controversies that exist

with relation to FA (4).

The strengths of this systematic review include the

robust methodological quality, completed in accordance

with the PRISMA statement, and the number of studies

included in the review. A limitation is that only studies

published in English were included. There was a high

level of statistical heterogeneity among the included stud-

ies, which indicates that the results should be interpreted

with caution. We addressed statistical heterogeneity by

reporting random effects meta-analysis and subgroup

analyses. The potential sources of heterogeneity included

variations in the assessment of mental health outcomes,

the participant populations including those seeking

weight loss/bariatric surgery were over-represented and

few in the free-living community groups, sex, age, ethnic-

ity, and the differing study protocols. The review was also

limited by the less than optimal methodological quality of

some of the included studies. Predominantly, studies with

the majority of the population group being results for

women require replication in more representative samples

of the general population. A common side effect of

antidepressants and many antipsychotics is fluctuations in

weight status, with some producing weight gain and some

associated with mild weight loss; thus, more work needs

to be conducted to determine where FA may fit into this

clinical picture (87,88). Medication use was not well

reported or assessed in the included studies and thus this

limits the interpretation of the review findings.
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Despite all study types being included in this review, all

studies that met the inclusion criteria were cross-sectional

in design, restricting causal inferences from being drawn

for FA and mental health symptoms. There was also an

over-representation of women; hence, more work needs

to be conducted to firmly establish whether an indepen-

dent ‘food addiction’ construct exists in broader popula-

tion groups, particularly males.

This review synthesises the current evidence base of

food addiction and mental health symptoms. The results

highlight that the research area of food addiction is still

in its infancy. Similar to other comorbidities, such as

depression and addiction, which often co-occur together,

FA could also be a potential contributor to mental health

disorders, and is worthy of future research. The results of

the review provide insight indicating that recruitment to

FA studies without the co-morbidities of depression or

binge eating may be difficult. Future studies will need to

screen for these conditions, and adjust for these con-

founders in their statistical analysis. Importantly, a failure

to do so may have been contributing to the controversies

reported in the existing literature about the concept of

FA as a distinct disorder from the other comorbidities

with which it may present, as well as the challenges

reported in treating eating disorders and obesity in the

broader research and clinical literature.
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