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Food addiction and mental health in adolescents: 
a systematic review
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The intersection between eating behaviours and mental health has garnered substantial attention in recent years. For 
this Review, we systematically reviewed the available research to find out the prevalence of food addiction as measured 
by the Yale Food Addiction Scale, and to investigate its association with mental health-related outcomes in adolescents. 
Eight databases were searched using keywords from Jan 1, 2009, to Aug 5, 2020, to identify studies reporting a Yale 
Food Addiction Scale diagnosis or symptom score, or both. In total, 27 studies were included. The prevalence of a 
food addiction diagnosis ranged from 2·6% to 49·9% in non-clinical and clinical populations, and prevalence was 
higher in women and adolescents with a higher weight status. Food addiction was associated with disordered eating, 
depressive and anxiety symptoms, and a poorer quality of life and self-esteem. These associations have important 
implications for the assessment and management of eating behaviours and mental health in adolescents. 
Transdiagnostic prevention and management intervention strategies could be explored.

Introduction
The intersection between adolescent eating behaviours 
and mental health has attracted increasing attention. 
Adolescence (10–19 years), the transitional period 
between child and adulthood, is characterised by 
psycho developmental and behavioural change, and an 
increased drive for independence and peer association, 
with increased stability and self-regulation into late 
adolescence.1 This stage of life is associated with 
psychosocial vulnerabilities, including the peak age 
of the onset of symptoms of depression,2 and eating 
disorders such as anorexia nervosa and bulimia 
nervosa.3 It has been estimated that 21% of adolescents 
have a mental health disorder, most commonly anxiety 
and depressive and disruptive disorders.4 Adolescence 
is also a time of increased engagement in disordered 
eating behaviours5,6 and the initiation of substance use, 
and for some, these behaviours might involve or be 
related to some aspects of trauma.7 Additionally, 
because adolescents seek independence, they might 
develop unhealthy eating behaviours. For example, an 
increased intake of fast-food or highly processed foods8 
can be due to increased patterns of irregular eating, 
snacking between meals, and eating away from home.9 
It has been suggested that foods that are often high in 
refined carbohydrate, fat, and salt might trigger a 
process similar to that of addiction, which might drive 
compulsive overeating.10 This process might be a 
contributing factor to the increasing rates of obesity 
among adolescents.10,11

The potential role of an addictive process in the 
excessive consumption of highly palatable, high-caloric 
foods is an area of growing scientific interest. Although 
food addiction is not widely accepted as an addictive 
disorder, largely because of the debate around whether it 
is a substance-based or behavioural condition, or a 
combination of both,12,13 food addiction is most commonly 
defined with criterion applied to substance use disorders 
within the Diagnostic and Statistical Manual of Mental 
Disorders (DSM)14 or viewed as being on the severe end 

of a spectrum of overeating.15 The Yale Food Addiction 
Scale (YFAS), developed in 2009 (with 25 items)16 and 
revised in 2016 (YFAS 2.0,17 with 35 items), is most 
commonly used to assess food addiction. The YFAS 
includes two scoring options: a symptom score reflecting 
the number of addiction-like criteria; and a dichotomous 
diagnosis that is indicated when a threshold of three 
or more symptoms is met in addition to a criterion of 
clinically significant impairment or distress. The newest 
YFAS tool assesses food addiction on a continuum of 
severity ranging from mild (two to three symptoms) to 
moderate (four to five symptoms) and severe (six or 
more symptoms).17 Modified versions of the tools exist 
(mYFAS18 and mYFAS 2·0),19 and it is available in several 
languages. The YFAS tools are psychometrically sound 
with adequate reliability and validity in non-clinical16,20 
and clinical populations (eg, people with binge eating 
disorder21–23 and patients undergoing bariatric surgery24,25), 
and good test and retest validity.26 Specific versions of the 
YFAS for children and adolescents have been validated 
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that adolescents are an understudied population group compared with younger 
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• In this systematic review, the prevalence of food addiction—as defined by the Yale 
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eating and depressive and anxiety symptoms), and the prevalence of food addiction 
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complex needs relating to the interaction between mental health and eating 
behaviours, highlighting the need for mental health and obesity services to consider 
the value and importance of each field to assist in better treatment
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for use with younger age groups (YFAS for children 
[YFAS-C]27 and the dimensional version, YFAS-C 2.0 
[dYFAS-C 2.0]).28 The YFAS-C and dYFAS-C 2.0 have 
lower reading levels and contain more age-appropriate 
descriptors (eg, references to school or play rather than 
work or recreational activities, and parental interactions 
such as “The way I eat causes me problems with my 
parents”)27 than the original YFAS.27,28

Varying estimates have been made concerning the 
prevalence and associations of food addiction in young 
people. In 2021, a meta-analysis of 22 studies that used 
only the YFAS-C in youths (children and adolescents aged 
<21 years), reported that the prevalence of food addiction 
was 15% for all included samples, with a higher prevalence 
of 19% in youths who were overweight or obese.29 
Similarly, a narrative review reported a higher prevalence 
of food addiction in individuals who were overweight or 
obese (range 14·3–47·4%).30 A 2018 systematic review 
of 51 studies using the YFAS, primarily done in adult 
populations (n=47 studies), reported a prevalence of food 
addiction of about 16% (range 2·8–56·8%) as well as a 
significant positive association between food addiction 
and mental health symptoms,31 which might be associated 
with poorer clinical outcomes. In adult populations, dis-
ordered eating pathology has a considerable overlap with 
food addiction. For example, about 50% of individuals 
with binge eating disorder also receive a diagnosis 
of food addiction,31 and food addiction appears to be 
more prevalent in people with bulimia nervosa (preva-
lence >60%).30,32–34 However, some studies also show an 
overlap of food addiction with anorexia nervosa, and this 
association is suggested to be most pronounced around 
the aspect of control.30,35 Moreover, some adults have 
identified that particular events or issues during childhood 
and adolescence might trigger overeating as a way of 
coping with stress.36

Considering that the period of adolescence is char-
acterised by poor mental health, engagement in dis-
ordered and unhealthy eating behaviours, and sub stance 
use, adolescents represent a group at high risk for food 
addiction. It is therefore important to examine what the 
prevalence of food addiction might be in adolescents 
and to investigate how this condition might interact with 
other mental health conditions and outcomes. Therefore, 
the primary aim of this Review was to synthesise 
available research to establish the prevalence of food 
addiction, and to expand existing research as measured 
by all forms of the YFAS tool exclusively in adolescents 
aged 10–19 years. A secondary aim was to explore the 
relationship between food addiction and mental health 
or eating behaviour-related outcomes.

Methods
We used a comprehensive search strategy to identify 
published studies that used the YFAS to assess food 
addiction diagnoses or symptom scores from the year of 
the initial tool development, Jan 1, 2009, to Aug 5, 2020. 

The Review method was registered with PROSPERO 
(CRD42020206601).

Literature search
Eight online databases were searched including 
Cumulative Index to Nursing and Allied Health, The 
Cochrane Library, Excerpta Medica Database, EMCare, 
Medical Literature Analysis and Retrieval System Online, 
PsycINFO, Scopus, and Web of Science (appendix 
pp 2–3). Searches were limited to studies published 
in the English language and done in humans. Elec-
tronic databases were searched using the following 
keywords individually and in combination: “Yale 
Food Addiction Scale”, “YFAS”, “questionnaire”, “food 
addiction”, “behavioural addiction”, “eating behaviour”, 
“obesity”, “food”, “eat”, “feeding behaviour”, “food prefer-
ences”, “food habits”, “body mass index”, “overeat”, 
“hyper phagia”, “substance-related dis orders”, “binge 
eating”, and “hedonic eating”, using both English and 
American spelling. Electronic searches were supple-
mented by the manual cross-checking of the reference 
lists of relevant publications. Included studies were in an 
adolescent population (mean age, 10–19 years) and 
administered one or more of the YFAS tools, reporting 
a food addiction diagnosis or symptom score, or both.

Study selection
After the removal of duplicates, identified studies were 
imported into Covidence web-based software. Identified 
articles were screened by title and abstract, and then the 
full text was screened by two independent reviewers (TB 
and HJ), with discrepancies decided by a third reviewer (JS). 
Electronic searches were supplemented by manually 
cross-checking reference lists of identified articles for 
additional relevant publications. Eligibility criteria were: 
studies published in the English language, done in an 
adolescent population with a mean age between 10 and 19 
(±1 SD) years (adolescent as defined by WHO),37 which 
administered one or more of the YFAS tools (YFAS, 
YFAS 2.0, mYFAS, mYFAS 2.0, YFAS-C, or dYFAS-C 2.0) 
and reported a food addiction diagnosis or symptom 
score, or both. All study designs were considered except 
for narrative reviews, case reports or series, commentaries, 
editorials, letters to the editor, theses, conference pro-
ceedings, and articles in which insufficient methodological 
details were reported to allow critical appraisal of study 
quality.

Data extraction and analysis
Data extraction was done using a standard table developed 
for this Review and included study design, setting, country, 
population characteristics, and food addiction prevalence 
or symptom score, or both. Additionally, we assessed 
associations of food addiction, including (but not limited 
to) anxiety, depression, eating disorders, binge eating, self-
esteem, body image, and dietary restraint. The tool was 
pilot tested on three randomly selected studies, and refined 

See Online for appendix

For the Covidence software see 
https://www.covidence.org

https://www.covidence.org
https://www.covidence.org
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to ensure all relevant data were being captured. One Review 
author extracted the data from included studies, and a 
second author independently checked the extracted data 
(HJ, JS, and TB took it in turns to extract and check). If 
there was insufficient information, corresponding authors 
were contacted for data (n=1 study). Most studies in 
this Review were highly diverse with regard to the study 
method, participants, clinical characteristics (ie, health 
conditions or diagnoses involving direct medical treat-
ment), and outcome measures (eg, food addiction 
diagnosis and symptom scores or dimensional score, 
or both). Therefore, a meaningful meta-analysis was 
not possible, and studies are described in a narrative 
summary.

Quality of evidence
The risk of bias and strength of evidence from individual 
studies were assessed by two independent reviewers 
(at least two of HJ, JS, and TB) using the Academy of 
Nutrition and Dietetics Quality Criteria Checklist for 
Primary Research,38 with discrepancies resolved through 
discussion. This 10-point checklist, which includes four 
validity criteria questions, assesses population bias, study 
blinding, the description of the intervention and 
assessment tool, statistical methods, and study funding. 
The quality of evidence for each outcome was rated as 
being absent, present, or unclear in each study. An 
overall quality rating was assigned, with each study being 
rated as positive (four validity criteria plus one additional 
criteria met), neutral (overall four criteria met, but less 
than four validity criteria met), or negative (overall less 
than four criteria met). No studies were excluded on the 
basis of quality ratings.

Results
Description of included studies
In total, 2388 articles were identified during the search. 
After assessment against the inclusion criteria, 27 articles 
were included in this Review (figure). Most included 
studies used a cross-sectional design (n=23);40–62 the other 
studies were intervention (n=2)63,64 or longitudinal (n=2)65,66 
studies, with three of these four other studies administering 
the YFAS at one timepoint only (table 1). Study sample 
sizes ranged from 26 to 2653 (median 378), and most 
included studies were done in European countries 
(n=10 studies; Germany n=2, Italy n=2, Russia n=2, 
Turkey n=2, Netherlands n=1, and Hungary n=1) or 
the USA (n=7 studies; panel).

In total, 16 058 participants were included across all 
studies (n=9448 [59·1%] female participants; table 1). 
2640–47,49–66 of the 27 studies included both male and female 
participants with an average of 56·2% female participants 
per study (range 15·1–91·0%). One other study48 included 
female participants only. The mean age of participants 
across studies was 15·2 years (range 4–30 years). 
18 studies were done in students in secondary school or 
university students, or both.40–42,44–48,52–54,56,57,59,61,62,65,66 Studies 

done in younger populations (n=2; mean age ±1 SD 
>10 years)51,58 or university students (n=4; mean age 
<19 years)44,45,56,57 were included because the overall mean 
age of the sample fell within the age range of the 
inclusion criteria. Fewer studies recruited adolescents 
from the general community (n=2),50,58 primary schools 
(n=1; mean age 10 years),51 adolescents seeking weight 
loss (n=3),55,63,64 adolescents admitted to hospital with a 
DSM-diagnosed psychiatric disorder (n=1)43 or eating 
disorder (n=1),49 or adolescents presenting for bariatric 
surgery (n=1).60 For all studies, with the exception of 
one,41 the participants’ weight status was reported 
(n=12 using self-report measures). Weight status was 
reported as mean body-mass index (BMI; kg/m²; 
n=15),43–45,48,49,52,54,55,57,58,60,62–65 BMI z-score (n=4),40,51,53,66 BMI 
percentile (n=3),46,50,61 or a frequency of distribution across 
BMI categories (n=15),40,42,43,45–48,51,53,54,56–59,61 or a combination. 
Six studies only included adolescents classified as having 
overweight or obesity.51,55,60,63–66 Across the included 
studies, the mean BMI was 26·8 kg/m² (range 17·2–50·2), 
BMI z-score 1·6 (0·7–2·4), and BMI percentile 
59·1 (47·8–78·6). The mean frequency of participants 
being underweight was 7·7%, with 61·4% at a healthy 
weight, 16·0% overweight, and 14·9% obese, as reported 
in the studies.

Quality of included studies
The quality assessment appraisals of included studies 
deemed ten studies as having a positive rating and 17 as 
having a neutral rating (appendix pp 4–6). Overall, the 
studies rated as neutral comprised study samples in 
which the inclusion and exclusion criteria were not 
specified or insufficient details were provided to establish 

Figure: PRISMA39 flow diagram of article identification retrieval and inclusion

50 full-text articles assessed for eligibility 

2388 records screened 

2380 records identified through 
 database searching

10 additional records identified 
 through other sources 

2 duplicate records removed

2338 records excluded 

27 studies included in qualitative synthesis

23 articles excluded 
 16 wrong study design
 6 wrong population 
 1 wrong outcome 
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if the participant selection were free from bias (n=13) or 
if the characteristics of withdrawals were not described 
(ie, the response rate for cross-sectional studies [n=13] or 
loss to follow-up for longitudinal studies [n=1]).

Food addiction outcomes
17 of the 27 studies used the YFAS-C, of which ten were 
non-English language validated versions. One study 
used the dYFAS-C 2·0.50 Seven studies used the original 

Type of 
study

Number of 
participants

Population studied Participant characteristics (mean age [SD], 
% female participants, mean BMI or 
BMIz [SD], distribution %, ethnicity or 
nationality)

YFAS details Eating behaviour and mental 
health outcome assessment

Scoring 
method

Ahmed et al 
2016, Egypt40

Cross-
sectional 

n=401 Preparatory and 
secondary school 
students, aged 
11–18 years

Age 14·0 years (1·9); 55·1% female 
participants; BMI z-score 1·5 (1·4); 2·0% under-
weight, 33·2% healthy weight, 23·2% 
overweight, 41·6% obesity; ethnicity NR

YFAS-C, 25 items, 
Arabic translation

Binge Eating Scale Diagnosis

Ahmed et al 
2016, Egypt41

Cross-
sectional

n=400 Preparatory and 
secondary school 
students, aged 
11–18 years

Age range 12·0–17·6 years (mean age NR); 
51·0% female participants; BMI NR; 
ethnicity NR

YFAS-C, 25 items, 
Arabic translation

Child Depression Inventory and 
Screen for Child Anxiety Related 
Disorders

Diagnosis

Ahmed et al 
2017, Egypt42

Cross-
sectional

n=801 Preparatory and 
secondary school 
students, aged 
11–18 years

Age 14·4 years (1·7); 53·6% female 
participants; 37·6% healthy weight, 
27·1% overweight, 35·3% obesity; 
ethnicity NR

YFAS-C, 25 items, 
Arabic translation

NA Diagnosis

Ahorsu at al 
2020, Iran65

Longitudinal n=1497 High school students 
with overweight or 
obesity, aged 
13–18 years

Age 15·1 years (6·0); 54·3% female 
participant; BMI baseline 31·8 kg/m² (5·4), 
6 month follow-up 33·8 kg/m² (5·1); 
BMI-z score baseline 2·2 (0·5), 6 month 
follow-up 2·4 (0·7); ethnicity NR 

YFAS-C, 25 items, 
Persian version, 
assessed at 
3 months only

Weight bias internalisation scale at 
baseline; Depression, Anxiety, 
and Stress Scale-21 at 3-month 
follow-up; Binge Eating Scale at 
6-month follow-up

Symptom 
score

Albayrak et al 
2017, Germany43

Cross-
sectional

n=242 Adolescents 
admitted to inpatient 
psychiatry, aged 
13–18 years

Age 16·0 years (1·1); 65·3% female 
participants; BMI 22·06 kg/m² (6·26), 
BMI-z score –0·32 (1·65); 30·2% under-
weight, 52·1% healthy weight, 
17·8% over weight; ethnicity NR  

YFAS, 25 items, 
German version

Three-Factor Eating Questionnaire; 
Psychiatric disorders according to 
DSM-IV based on clinical records 
and Munich Composite 
International Diagnostic Interview

Diagnosis 
and 
symptom 
score

Aloi et al 
2020, Italy44

Cross-
sectional

n=1075 Senior high school 
students and first-year 
and third-year 
university students, 
aged 17–24 years

Age 19·7 years (1·7; mean 18·8 years female 
participants, 18·6 years male participants); 
59·3% female participants; BMI 21·6 kg/m² 
(3·6) female participants, 23·2 kg/m² (3·7) 
male participants; n=1075 (100%) Caucasian

YFAS 2.0, 35 items Young Schema Questionnaire Short 
Form-3; Internet Addiction Test; 
South Oaks Gambling Screen; Short 
Form-12 Health Survey

Diagnosis 
and 
symptom 
score

Borisenkov et al 
2018, Russia46

Cross-
sectional

n=1144 Secondary school 
students, aged 
12–18 years

Age 15·2 years (1·7); 53·6% female 
participants; BMI percentile 47·8 (21·9); 
5·3% under weight, 85·3% healthy weight, 
6·8% over weight, 2·6% obesity; ethnicity NR

YFAS-C, 25 items, 
Russian 
translation

Zung Self-Rating Depression Scale Diagnosis 
and 
symptom 
score

Borisenkov et al 
2020, Russia45

Cross-
sectional

n=2360 Secondary school and 
university students, 
aged 12–30 years

Age 17·9 years (4·6); 67% female 
participants; BMI 21·4 kg/m² (3·3); 
6·8% under weight, 83·9% healthy weight, 
6·0% overweight, 2·4% obesity; ethnicity NR

YFAS-C, 25 items 
(for secondary 
students), and 
YFAS, 25 items 
(for university 
students) with 
Russian 
translation 

Zung Self-Rating Depression Scale Diagnosis 
and 
symptom 
score

Candan et al 
2019, Turkey47

Cross-
sectional

n=612 High school students, 
aged 13–19 years

Age 16·0 years (0·9); 47·5% female 
participants; 20·6% underweight, 
68·1% healthy weight, 11·3% overweight; 
ethnicity NR

YFAS, 25 items, 
Turkish version

Self-report eating behaviours, 
mental and physical health 
concerns (study specific 
questionnaire)

Diagnosis

Chen et al 2015, 
China48

Cross-
sectional 

n=584 Students, aged 
14–19 years

Age 16·5 years (0·9); 100% female 
participants; BMI 19·9 kg/m² (2·8); 
93·5% healthy weight, 5·0% overweight, 
1·5% obesity; ethnicity NR

YFAS–C, 25 items, 
Chinese 
translation 

Binge Eating Scale; Eating Attitude 
Test-26; Behavioural Inhibition 
Approach System and Behavioural 
Approach System Reactivity; 
Regulatory Emotional Self-efficacy 
to assess expression of positive and 
negative affect

Diagnosis 
and 
symptom 
score

Cinelli et al 
2020, Italy49

Cross-
sectional

n=87 Adolescents 
admitted to hospital 
with an eating 
disorder diagnosed 
with DSM-5, aged 
12–18 years

Age 15·6 years (2·8); 91% female 
participants; BMI 17·2 kg/cm² (3·6); 
ethnicity NR

YFAS 2.0, 35 items Multidimensional Anxiety Scale for 
Children 2; Children Depression 
Inventory 2; Youth Self-Report; 
Eating Disorder Inventory-3; Eating 
Attitudes Test–26; Body Uneasiness 
Test

Diagnosis

(Table 1 continues on next page)
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version of the YFAS, and three used the YFAS 2.0 tool. 
The YFAS survey tools were completed by adolescents 
independently, with one study58 indicating that parents 
or guardians provided assistance with completion if 
necessary.

13 studies reported both the diagnosis and symptom 
scores from the YFAS,43–46,48,51,54–58,61,64 ten reported the 
diagnosis only,40–42,47,49,52,53,59,62,63 and three studies reported 
the symptom score only60,65,66 (table 1). One study reported 
the dimensional YFAS score, which is on a different scale 

Type of 
study

Number of 
participants

Population studied Participant characteristics (mean age [SD], 
% female participants, mean BMI or 
BMIz [SD], distribution %, ethnicity or 
nationality)

YFAS details Eating behaviour and mental 
health outcome assessment

Scoring 
method

(Continued from previous page)

Domoff et al 
2020, USA50

Cross-
sectional

n=111 Sub-sample of 
adolescents from a 
larger parent study 
13–16 years

Age 14·6 years (1·1); 55·9% female 
participants; BMI percentile 78·6 (21·8); 
71·2% White, 17·1% Black or African 
American

dYFAS-C 2.0, 
16 items

Dutch Eating Behaviour 
Questionnaire; Barratt 
Impulsiveness Scale-Brief 11; 
Difficulties in Emotion Regulation 
Scale; Addictive Patterns of Use 
Scale to assess addictive 
telephone use

Dimensional 
score

Filgueiras et al 
2019, Brazil51

Cross-
sectional 

n=139 Low-income 
schoolchildren with 
overweight or obesity 
enrolled in a 
longitudinal study, 
aged 9–11 years

Age 9·6 years (0·7); 54% female participants; 
BMI z-score 1·9 (0·7), 56·1% overweight, 
36·7% obesity, 6·6% severe obesity; 
ethnicity NR

YFAS-C, 25 items NA Diagnosis 
and 
symptom 
score

Guevara Valtier 
et al 2020, 
Mexico52

Cross-
sectional 

n=245 High school students, 
aged 15–17 years

Age 15·8 years (0·7); 53·1% female 
participants; BMI 24·6 kg/m² (4·0) in 
female participants and 23·2 kg/m² (3·7) in 
male participants; ethnicity NR

YFAS, 25 items NA Diagnosis

Laurent and 
Sibold 2015, 
USA53

Cross-
sectional 

n=65 
(n=50 fully 
completed 
YFAS-C)

Public school 
students in rural 
state, aged 
9–14 years

Age 11·5 (1·1) years; 60% female 
participants; BMI z-score 0·74 (0·91); 
3% underweight, 59% healthy weight, 
22% overweight, 16% obesity; ethnicity NR

YFAS-C, 25 items Children’s Depression Inventory 2 
short form; Multidimensional 
Anxiety Scale for Children 10; 
Dutch Eating Behaviour 
Questionnaire for children; 
Children’s Power of Food Scale

Diagnosis

Lin et al 2020, 
Iran66 

Longitudinal n=861 High school students 
with overweight or 
obesity, aged 
13–18 years

Age 15·9 years (3·2); 56·8% female 
participants; BMIz-score at baseline 2·4 (0·6), 
at 12 months 2·4 (0·7); ethnicity NR

YFAS-C, 25 items, 
Persian version 
translated, 
measured at 
12-month 
follow-up

Psychological distress measured at 
baseline using Depression, Anxiety, 
and Stress Scale-21; eating disorder 
symptoms measured at 12 months 
follow-up using Eating Attitude 
Test-26, Iranian version

Symptom 
score

Magyar et al 
2018, Hungary54 

Cross-
sectional

n=191 Primary school 
children and 
adolescents, aged 
8–18 years

Age 15·1 years (1·7); 43% female participants; 
BMI 21·2 kg/m² (3·0) in male participants and 
21·8 kg/m² (4·8) in female participants; 
in male participants, 5·3% underweight, 
82·9% healthy weight, 7·9% overweight, 
3·9% obesity, 0% morbid obesity; in female 
participants, 3·6% underweight, 
70·5% healthy weight, 9·1% overweight, 4·5% 
obesity, 2·7% morbid obesity; ethnicity NR

YFAS-C, 25 items, 
Hungarian version

Eating Disorder Inventory Diagnosis 
and 
symptom 
score

Meule et al 
2015, Germany55

Cross-
sectional 

n=50 Adolescents with 
overweight or obesity 
seeking weight loss, 
aged 14–21 years

Age 16·5 years (1·8); 62% female 
participants; BMI 36·8 kg/m² (6·2); 
ethnicity NR

YFAS, 25 items Food Cravings Questionnaire-Trait; 
Eating Disorder Examination 
Questionnaire; Center for 
Epidemiological Studies Depression 
Scale; Barratt Impulsiveness Scale, 
short form 15

Diagnosis 
and 
symptom 
score

Mies et al 2017, 
Netherlands56

Cross-
sectional

n=2653 Secondary school, 
vocational, higher 
professional 
education, and 
university students, 
aged 14–21 years

Age 17·3 years (1·8); 61·3% female 
participants; 7·9% underweight, 77·3% healthy 
weight, 12·7% overweight; ethnicity, 
80·9% the Netherlands, 1·8% Surinam, Aruba, 
or the Netherlands Antilles, 1·8% Morocco, 
1·9% Turkey, 3·7% other

YFAS-C, 25 items, 
Dutch translation 

Smoking, cannabis, and alcohol use 
behaviour (ever used and frequency 
of use)

Diagnosis 
and 
symptom 
score

Nolan and 
Geliebter 
2016, USA57

Cross-
sectional

n=254 University students 
(age not reported)

Age 18·7 years (0·1); 63·1% female 
participants; BMI 24·5 kg/m² (0·3); 
3·9% under weight, 60·2% healthy weight, 
26·0% over weight, 9·8% obesity; ethnicity NR

YFAS, 25 items Zung Self-report Depression Scale; 
Night Eating Questionnaire

Diagnosis 
and 
symptom 
score

(Table 1 continues on next page)
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to the other YFAS tools and therefore is not directly 
comparable (mean score 26·9 [SD 8·9]; range 0–64).50 The 
prevalence of food addiction across the 23 studies40–49,51–59,61–64 
ranged from 2·6% to 49·9%. Across the various settings, 
in ascending order, the mean prevalence was 7·2% 

in a community sample (n=1 study),58 9·7% in high 
school and university students (range 2·6–20·2%, 
n=16 studies),40–42,44–48,52–54,56,57,59,61,62 16·5% in a sample of 
adolescents admitted to hospital with a DSM-IV psych-
iatric disorder (n=1 study),43 24% in a sample of primary 

Type of 
study

Number of 
participants

Population studied Participant characteristics (mean age [SD], 
% female participants, mean BMI or 
BMIz [SD], distribution %, ethnicity or 
nationality)

YFAS details Eating behaviour and mental 
health outcome assessment

Scoring 
method

(Continued from previous page)

Richmond et al 
2017, USA58

Cross-
sectional

n=70 (n=41 
had one or 
more sibling 
who also 
completed 
YFAS-C; n=29 
siblings, 
9–16 years)

Children (aged 
4–16 years) and 
parents recruited 
from the community 
to participate in 
market research 

Age 8·3 years (2·7); 42·9% female 
participants; BMI 20·4 kg/m² (6·2) from 
62 reporting height and weight; 
4·84% underweight, 43·6% healthy weight, 
14·5% overweight healthy, 37·1% obesity; 
ethnicity 55·7% White, 28·6% African 
American, 5·7% Hispanic, 10·0% other

YFAS-C, 25 items NA Diagnosis 
and 
symptom 
score

Rodrigue et al 
2019, Canada59

Cross-
sectional

n=969 School students 
recruited into an 
eating behaviour 
study, aged 
12–18 years

Age 14·9 years (1·3); 59·2% female 
participants; from 886 reporting height and 
weight, 3·5% underweight, 75·6% healthy 
weight, 14·4% overweight, 5·4% obesity, 
1% severe obesity; ethnicity, 93·0% Caucasian, 
1·5% Asian, 1·4% Hispanic, 1·4% Indigenous 
or Aboriginal, 1·1% African American, 
0·5% other

YFAS 2.0, 35 items Binge Eating Scale; 
Multidimensional Anxiety Scale For 
Children, Self-Report; Beck 
Depression Inventory; UPPS-P 
Impulsive Behaviour Scale for 
adolescents (subscales: urgency, 
premedication, perseverance, 
sensation seeking: positive 
urgency); Behaviour Rating 
Inventory of Executive Function, 
Self-Report Version

Diagnosis

Rose et al 
2018, USA60

Cross-
sectional

n=69 Adolescents with 
severe obesity 
presenting for 
bariatric surgery, 
aged 13–21 years

Age 16·5 (1·5) years; 71% female 
participants; BMI 50·2 kg/m² (9·0; 
range 35·0–87·0); 76% minority ethnicity, 
including 55·2% African American, 
13·4% Hispanic, 23·9% Caucasian, 7·5% other

YFAS-C, 25 items Negative urgency, UPPS-P 
Impulsive Behaviour Scale for 
adolescents (Subscales: urgency, 
premedication, sensation seeking: 
positive urgency); Emotional 
Eating Scale for Children; Impact of 
Weight on Quality of Life scale

Symptom 
score

Schulte et al 
2018, USA63

Intervention 
study 
(baseline 
data 
reported)

n=181 Adolescents with 
obesity participating 
in a weight 
management 
programme, aged 
12–16 years

Age 13·8 years (1·4); 67% female 
participants; BMI 38·2 kg/m² 
(7·5; range 25·7–60·5); 
100% African American

YFAS-C, 25 items, 
assessed at 
baseline only

Youth Eating Disorder 
Examination-Questionnaire; 
dietary intake data using Block 
Food Frequency Questionnaire

Diagnosis

Tompkins et al 
2017, USA64

Intervention 
study 
(baseline 
data 
reported)

n=26 Adolescents with 
overweight or obesity 
participating in a 
weight management 
programme, aged 
12–18 years

Age 14·0 years (1·9); 54% female 
participants; BMI 33·0 kg/m² (6·3), 
BMI z-score 2·10 (0·4); 100% Caucasian 

YFAS-C, 25 items, 
assessed at 
baseline and at 
3 months

Appetitive responsiveness was 
measured using the Children’s 
Power of Food Scale; Paediatric 
Quality of Life Inventory

Diagnosis 
and 
symptom 
score

Yildirim et al 
2018, Turkey61

Cross-
sectional

n=378 High school students, 
aged 14–18 years

Age 16·1 years (1·2); 15·1% female 
participants; BMI percentile 50·89 (30·26), 
6·1% very underweight, 10·6% underweight, 
68·3% healthy weight, 9·8% overweight, 
5·3% obesity; ethnicity NR 

YFAS, 25 items, 
Turkish version

Internet Addiction Scale; 
Coopersmith Self-Esteem 
Inventory

Diagnosis 
and 
symptom 
score

Zhao et al 
2018, China62

Cross-
sectional

n=593 School students in 
grades 7–11, aged 
13–17 years

Age 15·0 years (1·5); 51·9% female 
participants; BMI 19·6 kg/m² (3·8); 
83·8% Hann Chinese, 16·2% non-Han 
Chinese

YFAS, 25 items, 
Chinese version

Center for Epidemiology Scale for 
Depression; Rosenberg Self-Esteem 
Scale; UCLA Loneliness Scale; 
Strengths and Difficulties 
Questionnaire; Pediatric Quality of 
Life Inventory Version 4.0 Generic 
Core Scales

Diagnosis

BMI=Body Mass Index. BMIz=Body Mass Index z-score. DSM=Diagnostic and Statistical Manual of Mental Disorders. dYFAS-C 2.0=Dimensional Yale Food Addiction Scale for Children. NA=not applicable. NR=not 
reported. YFAS=Yale Food Addiction Scale. YFAS 2.0=Yale Food Addiction Scale (version 2.0). YFAS-C=Yale Food Addiction Scale for Children. UCLA=University of California, Los Angeles Loneliness scale. 
UPPS=UPPS Impulsive Behaviour Scale (subscales: urgency, premedication, perseverance, sensation seeking: positive urgency). *Where the proportion of the total sample were reported as percentages only, 
percentages were converted to absolute numbers by the Review authors.

Table 1: Description of studies included in this Review
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school students with overweight and obesity (n=1 study),51 
and 26·2% in adolescents seeking weight loss treatment 
(range 9·9–38·0%, n=3 studies).55,63,64 The highest preva-
lence rate reported was in a sample of 87 adolescents 
admitted to hospital with an eating disorder diagnosed 
with DSM-5 with a prevalence of food addiction of 49·9% 
(food addiction in subgroups of eating disorders: n=22 
restrictive anorexia nervosa; n=10 atypical anorexia 
nervosa; n=4 bulimia nervosa; n=3 avoidant restrictive 
food intake disorder; n=3 eating disorder not otherwise 
specified; n=1 binge purging anorexia nervosa; and n=0 
binge eating disorder).49 In one study,64 in a 12-week 
outpatient weight management programme, only three of 
the eight participants identified as having a food addiction 
at baseline completed the study. Two of these participants 
no longer met the criteria for food addiction post-
intervention, whereas the other had a decrease in their 
symptom scores from 4 to 3.64 The classification of food 
addiction severity was reported in two studies49,59 that used 
the YFAS 2.0. Severity was reported as 48% mild, 
24% moderate, and 28% severe in a non-clinical sample of 
25 adolescents;59 and 34·9% mild, 27·9% moderate, 
and 37·2% severe in a clinical sample of 43 adolescents 
with comorbid eating disorder and food addiction as 
diagnosed with DSM-5.49

Six studies43,44,46,47,54,56 reported prevalence by sex, with 
female participants having a significantly higher prevalence 
than male participants (mean 12·5%, range 3·3–20·1% 
vs 6·2%, 1·5–8·5%). Additionally, two studies52,56 reported 
that prevalence was higher in older (≥17–21 years; 
range 3·6–25·0%) compared with younger adolescents 
(12–<17 years; 0·9–18·2%), and a higher age was reported 
as a predictor of food addiction in a non-clinical sample of 
1144 adolescents46 and a clinical sample (eating disorder 
diagnosed with DSM-5) of 87 adolescents.49 Of the 16 studies 
reporting symptom scores, scores ranged from 1·0 to 5·2. 
In 13 studies,40,44–46,48,50,52,57–59,62,63,66 it was reported that higher 
food addiction symptom scores or food addiction diagnoses, 
or both, were associated with a higher BMI, whereas 
nine studies42,43,49,53,55,61 reported no significant association.

15 studies reported the frequency of symptom endorse-
ment. From 13 studies40–43,47,48,51,53,55–57,63,64 using the YFAS or 
YFAS-C, the most common symptom endorsed was a 
“persistent desire or repeated unsuccessful attempts to 
quit” with a mean endorsement across studies of 62·7%. 
Of the two studies using the YFAS 2·0, one study59 
reported the most common symptom was “substance 
often taken in larger amounts or over a longer period 
than was intended” (13·7%). However, the other study,49 
comprising adolescents admitted to hospital with an eating 
disorder diagnosed with DSM-5, reported withdrawal as 
the most common symptom (44·0%).

Associations between food addiction, mental health, 
and eating behaviour outcomes
23 studies reported mental health or mental health-related 
outcomes alongside food addiction (table 2). Mental health 

outcomes included eating disorders (n=11 studies), 
depressive symptoms (n=10 studies), anxiety symptoms 
(n=5 studies), psychological distress (n=2 studies), and 
other mental health conditions (n=1 study; borderline 
personality disorder, attention deficit or hyperactivity 
disorder, conduct disorder, and post-traumatic stress dis-
order). Mental health-related outcomes included: quality 
of life (n=4 studies), personality traits (n=4 studies; 
impulsivity or negative urgency), sleep (n=3 studies), 
self-esteem (n=2 studies), weight stigma (n=1 study), 
Early Maladaptive Schema (n=1 study), emotional self-
efficacy (n=1 study), and loneliness and psychosocial 
problems (n=1 study).

Of studies assessing eating disorder risk, the measure-
ment of binge eating disorder-related symptoms was 
the most common (n=8 studies),40,43,47,49,55,59,63,65 assessed 
primarily through the Binge Eating Scale (n=4 studies) or 
Eating Disorder Examination Questionnaire (n=2 studies). 
A significant association was reported between binge 
eating and food addiction in seven of the eight studies, 
with reported correlations ranging from r=0·27 to 0·48 
(n=3 studies).55,63,65 Two studies,40,55 done in non-clinical 
populations, reported the prevalence of food addiction in 
individuals with binge eating disorder symptoms were 
12·0% and 33·8%. One study of 242 adolescents43 reported 
that 42·5% of the participants with food addiction met the 
criteria for an DSM-IV eating disorder compared with 
9·9% without food addiction (odds ratio [OR] 6·73, 
p<0·001), although the eating disorder subtypes were not 
defined. One study49 done exclusively in adolescents with a 
DSM-5 eating disorder reported there was no difference in 
the prevalence of food addiction based on eating disorder 

Panel: summary of key findings

• 27 studies were included in the Review, most of which used a cross-sectional design 
and included both male and female participants with and without overweight or 
obesity

• Three studies were done in clinical samples, including adolescents admitted to 
hospital with psychiatric or eating disorders diagnosed with the Diagnostic and 
Statistical Manual of Mental Disorders (DSM), or presenting for bariatric surgery

• The prevalence of food addiction ranged from 2·6% to 49·9%, with severity most 
often classified as mild

• The highest prevalence of food addiction was reported in adolescents with an eating 
disorder diagnosed with DSM-5

• Higher symptom scores and prevalence rates of food addiction in adolescents were 
reported alongside binge eating disorder or binge eating-related symptoms than 
alongside other eating disorders

• Various eating behaviours were significantly associated with food addiction, including 
emotional eating, external eating, restrained eating, craving, appetitive drive, night 
eating, cognitive restraint, disinhibition, and hunger

• Adolescents with food addiction reported significantly higher depressive and anxiety 
symptoms and a lower quality of life and self-esteem than those without food 
addiction

• Impulsivity was significantly associated with a greater number of food addiction 
symptoms
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Reported 
prevalence of 
food addiction 
by YFAS 
diagnosis

YFAS symptom score, 
mean (SD [range or 
95% CI])

Eating behaviour and mental health 
outcomes

YFAS outcomes in association with eating behaviour, 
mental health, or weight status variables or a 
combination

Limitations

Ahmed et al 
2016, Egypt40

20·2% NR; reports frequency 
of endorsement of 
each symptom

Probable binge eating n=124 (30·9%), 
clinical binge eating n=77 (19·2%), 
no binge eating n=200 (49·9%); 
significant difference in BMI of the 
group with food addiction compared 
with the non-food addicted group 
(p<0·001); 1·2% underweight, 
14·8% healthy weight, 
19·8% overweight, 64·2% obesity

27·4% had probable binge eating and food addiction, 
and 33·8% clinical binge eating with food addiction 
(p<0·001)

Differences in BMI were 
not analysed in 
adolescents with 
co-existing food 
addiction and binge 
eating

Ahmed et al 
2016, Egypt41

12% NR; reports frequency 
of endorsement of 
each symptom

Depression present in n=74 (18·5%; 
n=50 mild, n=24 moderate); anxiety 
present in n=38 (9·5%)

Food addiction and comorbid depression and anxiety were 
found in 81·2%; food addiction and depression only in 10·4%, 
food addiction and anxiety only in 2%; significant positive 
correlations between food addiction and depression, anxiety, 
and anxiety subtypes: panic disorder or somatic symptoms, 
generalised anxiety, separation anxiety, social anxiety, 
and school avoidance (r=0·182 to r=0·356, all p<0·001)

All measures were 
self-reported and BMI 
was not measured

Ahmed et al 
2017, Egypt42

15·7% NR; reports frequency 
of endorsement of 
each symptom

NA NA Difference in mean BMI 
between food 
addiction and no food 
addiction was not 
assessed

Ahorsu et al 
2020, Iran65

NR At 3 months 
follow-up, 2·7 (1·6)

Mean internalised weight stigma at 
baseline 3·8 (SD 0·97); mean 
psychological distress at 3 months 
follow-up 22·5 (SD 11·2); mean BES at 
6-month follow-up 11·3 (8·1)

Internalised weight stigma at baseline was associated with 
food addiction at 3 months (r=0·21, p<0·01), food addiction 
at 3 months was associated with psychological distress at 
3 months (r=0·21, p<0·01), and binge eating at 6 months 
(r=0·27, p<0·01). Food addiction was a mediator between 
internalised weight stigma and binge eating

All measures were 
self-reported

Albayrak et al 
2017, 
Germany43

16·5%, higher 
prevalence in 
female 
participants 
(20·1%) than male 
participants 
(8·5%)

2·4 (1·6); reports 
frequency of 
endorsement of each 
symptom

DSM-IV psychiatric diagnoses or 
diagnostic categories: 73·1% mood 
disorders, 34·7% anxiety disorders, 
30·2% substance use disorders, 
15·3% eating disorders, 12·8% conduct 
disorder, 8·3% ADHD, 8·7% PTSD, 
3·3% borderline personality disorder; 
TFEQ subscale score for cognitive 
restraint of eating: mean 8·13 
(SD 6·01); for disinhibition: mean 5·3 
(SD 3·5); for hunger: mean 5·2 (3·9)

TFEQ scores for food addiction versus no food addiction: 
mean cognitive restraint of eating 11·8 (SD 6·7) versus 7·4 
(SD 5·6, p<0·001); mean disinhibition 7·9 (SD 4·3) versus 
4·77 (SD 3·1, p<0·001); mean hunger 6·6 (SD 4·3) versus 4·9 
(SD 3·8, p=0·012); TFEQ scores higher and eating disorder 
diagnoses more common in youth with a food addiction than 
without a food addiction; TFEQ scores higher in food 
addiction both with and without an eating disorder; 42% of 
those with a food addiction met the criteria for an eating 
disorder compared with 9·9% in those with no food addiction 
(OR 6·73, p<0·001), and 45·9% of patients with an eating 
disorder met criteria for a food addiction compared with 
11·2% of patients without an eating disorder; YFAS 
symptoms scored higher in those with eating disorders than 
without (3·0 vs 2·3, p=0·015); all other psychiatric disorders 
did not differ between patients with and without a food 
addiction, and no difference in the mean number of comorbid 
psychiatric disorders

Psychiatric inpatient 
sample; proportion of 
patients with an eating 
disorder was small and 
included no patients 
with binge eating 
disorder

Aloi et al 2020, 
Italy44

8·2%, higher 
prevalence in 
female 
participants 
(9·6%) than male 
participants 
(6·2%)

1·3 (2·3 [0–11]) Mean SOGS 0·6 (SD 1·7; range 0–16); 
mean IAT 40·1 (SD 11·4; range 20–85); 
17·1% IAT, 6·8% SOGS

20 patients were positive for addiction in the IAT and YFAS, 
10 were positive in the SOGS and YFAS; patients who were 
positive in the YFAS and the IAT showed significantly lower 
scores on both the physical and mental component 
summaries in the Short Form-12 Health Survey; female 
gender, a higher BMI, and the Young Schema Questionnaire 
Short Form-3 disconnection and rejection schema domain 
scores were associated with YFAS positivity

Study combined data 
for adolescents and 
young people, aged 
20–24 years

Borisenkov 
et al 2018, 
Russia46

4·5%, higher 
prevalence in 
female 
participants and 
17–18 years age 
group

1·6 (1·5 [0–7]) Mean ZSDS score 47·1 (SD 10·5); 
12·6% of adolescents had moderate or 
severe depression

Depression was more frequent in food addiction (AOR 4·55, 
p<0·001) and food addiction was more prevalent in 
adolescents with moderate or severe depression (AOR 4·46, 
p<0·001); 18 (1·6%) adolescents had a combined diagnosis of 
food addiction and depression

All outcomes were 
self-reported; diagnosis 
of depression was 
based on self-report 
questionnaire

(Table 2 continues on next page)
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Reported 
prevalence of 
food addiction 
by YFAS 
diagnosis

YFAS symptom score, 
mean (SD [range or 
95% CI])

Eating behaviour and mental health 
outcomes

YFAS outcomes in association with eating behaviour, 
mental health, or weight status variables or a 
combination

Limitations

(Continued from previous page)

Borisenkov 
et al 2020, 
Russia45

8·9% 2·1 (1·6) Mean ZSDS score 49·5 (SD 10·7); 
16·7% with moderate to extreme 
symptoms of depression

Food addiction was associated with higher depression scores 
(AOR 1·75, p<0·00); food addiction and depressive symptoms 
more common in female participants

Study combined data 
for adolescents and 
young people, 
university students 
aged 20–30 years

Candan et al 
2019, Turkey47

12·4%, higher 
prevalence in 
female 
participants 
(64·5%) than 
male participants 
(35·5%; p=0·002)

NR; reports frequency 
of endorsement of 
each symptom

51·6% reported binge eating; 
15·8% reported worrying about 
gaining weight; 9·3% reported 
worrying about losing weight

Adolescents reporting that they eat excessively based on their 
self-perception were more likely to have a food addiction; 
female participants had higher food addiction rates than 
male participants

Eating behaviour or 
concerns were not 
measured using 
validated 
questionnaires; BMI 
cut-offs NR

Chen et al 
2015, China48

9·2% 1·8; reports symptoms 
with the highest and 
lowest endorsement 
rates

BES, EAT-26, BIS or BAS, and RES; NR Correlations of food addiction diagnosis with BES r=0·361, 
p=0·01; EAT-26 r=0·319, p=0·01; BIS r=0·063, NS; 
BAS r=0·001, NS; RES positive affect r=−0·044, NS; RES 
negative affect r =−0·111, p=0·01; correlations of symptom 
count with BES r=0·532, p<0·001; EAT-26 r=0·483, p=0·01; 
BIS r=0·081, NS; BAS r=0·113, p=0·01; RES positive affect 
r=−0·017, NS; RES negative affect r=−0·137, p=0·01

Correlations between 
YFAS and subscales of 
EAT-26 and subscales 
of BIS were not 
examined

Cinelli et al 
2020, Italy49

49·9%; 
17·2% mild, 
13·8% moderate, 
18·4% severe 
food addiction

NR; reports frequency 
of endorsement of 
each symptom

Avoidant restrictive food intake 
disorder n=9; restrictive anorexia 
nervosa n=41; bulimia nervosa n=7; 
binge eating disorder n=2; eating 
disorder not otherwise specified n=2; 
binge purging anorexia nervosa n=1; 
atypical anorexia nervosa n=19

No difference in the presence of food addiction or severity of 
food addiction based on eating disorder diagnosis; YFAS 
symptom counts differed by eating disorder diagnosis: binge 
eating disorder had a higher score than avoidant restrictive 
food intake disorder, restrictive anorexia nervosa, eating 
disorder not specified, and atypical anorexia nervosa 
(all p<0·05); the amount and craving symptoms were 
endorsed more frequently in bulimia nervosa and binge 
eating disorder; higher tests scores on the Youth Self-Report, 
MASC-2, and CDI-2 were seen in patients with food addiction; 
there was an association between food addiction and higher 
scores on EAT-26 and EDI-3

Small sample size; 
specific population of 
adolescents accessing 
hospital-based eating 
disorder treatment

Domoff et al 
2020, USA50

NR Dimensional food 
addiction score 26·9 
(8·9 [0–64])

DEBQc: mean dysregulated eating 2·0 
(SD 0·5); mean restrained eating 2·1 
(SD 0·9); mean difficulties in emotion 
regulation scale 74·5 (SD 17·4); mean 
BIS-11 16·0 (SD 3·7); mean addictive 
patterns of use 1·8 (SD 0·6)

Significant associations between addictive mobile phone use 
and food addiction (r=0·49, p<0·01), which was mediated by 
emotion regulation difficulties; food addiction was 
significantly associated with emotional regulation (r=0·35, 
p<0·01), dysregulated eating (r=0·56, p<0·01), restrained 
eating (r=0·39, p<0·01), BMI percentile (r=0·32, p<0·01), 
and percent body fat (r=0·40, p<0·01); food addiction was 
not associated with impulsivity (r=0·07, p>0·05)

Small sample size; not 
a representative 
sample; dYFAS-C 2.0 
does not provide 
thresholds to identify 
the endorsement of 
symptoms and a food 
addiction diagnosis is 
not calculated

Filgueiras et al 
2019, Brazil51

24% 3·0 (95% CI 3·1–3·8); 
reports symptoms 
with the highest and 
lowest endorsement 
rates

NA NA Children were 
participating in a 
school-based 
intervention and it is 
not clear if food 
addiction was 
measured at baseline 
or during the 
intervention

Guevara 
Valtier et al 
2020, Mexico52

20%; n=26 female 
participants, n=22 
male participants

NR NA Prevalence of food addiction highest in adolescents classified 
as overweight

Descriptive analysis 
only

Laurent and 
Sibold 
2015, USA53

4% 16%, ≥3 symptoms; 
reports frequency of 
endorsement of each 
symptom

NR Symptom scores significantly correlated with C-PFS 
(p<0·001), DEBQc total score (p=0·003), and CDI-2S 
(p=0·018); r values not reported; no correlation between 
symptom score and MASC-10; C-PFS was the only variable 
significantly predictive of symptom score after adjusting for 
CDI-2 and DEBQc (p=0·024)

Data collection 
occurred on 
two different days 
within a 2-week period

(Table 2 continues on next page)
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diagnosis, but symptom counts were significantly higher 
in those with binge eating disorder compared with 
those with atypical anorexia nervosa, restrictive anorexia 
nervosa, avoidant restrictive food intake disorder, or eating 
disorder not otherwise specified. Within this study, 
significantly higher tests scores for both the Eating 
Attitudes Test-26 and Eating Disorder Inventory were 
found in people with an eating disorder and food addiction 
than with those with an eating disorder alone.49 Two other 
studies using the Eating Attitudes Test-26 found moderate 
positive correlations between food addiction and the risk 
for eating disorders (r=0·48 and r=0·41).48,66 One study54 
using the Eating Disorder Inventory reported that bulimia 
and the dissatisfaction with body image subscales 
corresponded with food addiction diagnosis, and another 

study55 reported significant correlations between food 
addiction and three subscales of the Eating Disorder 
Examination Questionnaire (eating concern r=0·61, 
weight concern r=0·60, shape concern r=0·51), as well as 
with the self-reported number of binge days (r=0·32).

Depressive symptoms were assessed in 10 studies, 
most frequently using the Child Depression Inventory 
(n=3 studies) or Zung Self-Rating Depression Scale 
(n=3 studies). In nine41,45,46,49,53,55,57,59,62 of the ten studies 
examining depressive symptoms, significantly higher 
depressive symptom scores were reported in adolescents 
with food addiction (all p<0·05) and the rate of depression 
ranged from 12·6% to 27·8% in those with food 
addiction.41,45,46,62 Correlations between food addiction 
symptom scores and depressive symptom scores ranged 
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Lin et al 2020, 
Iran66

NR 2·8 (1·3) Mean baseline psychological distress 
DASS-21 31·1 (SD 15·9); mean 
12-month EAT-26 score 23·2 (SD 10·4)

Baseline psychological distress had a direct effect on food 
addiction at 12 months (B=0·31; p<0·001); food addiction 
was associated with eating disorder attitudes (r=0·41, 
p<0·001)

All measures were 
self-reported

Magyar et al 
2018, 
Hungary54

8·9%; female 
participants more 
often given a 
food addiction 
diagnosis than 
male participants 
(p=0·016; OR 3·6, 
95% CI 1·2–10·6)

1·7 (1·2 [0–7]) EDI scores: mean dissatisfaction of 
body image 8·9 (SD 8·7); 16% of 
participant scores reached the 
pathological threshold; mean bulimia 
0·9 (SD 2·1); none reached the score 
threshold for bulimia pathology

Two subscales of the EDI corresponded with the YFAS-C 
diagnosis of food addiction: bulimia subscale (Exp[B]=1·9, 
95% CI 1·3–2·7) and the dissatisfaction with body image 
subscale (1·2, 1·1–1·2); there was no statistically significant 
association with the other six EDI subscales; BMI percentiles 
were significantly higher in food addiction (p=0·003)

Validity was assessed 
against the EDI-3 and 
not a diagnostic 
interview

Meule et al 
2015, 
Germany55

38% 3·4 (2·1 [0–7]); reports 
frequency of 
endorsement of each 
symptom

Mean binge days 2·3 (SD 3·9); binge 
eating disorder n=6, depression n=5, 
mean CESD depression score 23·2 
(SD 12·1); binge eating days r=0·32 
(p<0·01), depression r=0·61 (p<0·01)

Correlations with food addiction symptom scores: Food 
Cravings Questionnaire-Trait r=0·83, p<0·001; EDE-Q 
restraint r=0·24, NS; EDE-Q eating concern r=0 .61, p<0·001; 
EDE-Q weight concern r=0 .60, p<0·001; EDE-Q shape 
concern r=0 .51, p<0·001; EDE-Q binge days r=0·32, p<0·05; 
CESD r=0·61, p<0·001; BIS-15 attentional impulsivity r=0 .61, 
p<0·001; BIS-15 motor impulsivity r=0·42, p<0·01; BIS-15 
non-planning impulsivity r=0·30, NS

All measures were 
self-reported

Mies et al 
2017, 
Netherlands56

2·6%; 1·5% male 
participants, 
3·3% female 
participants; 
0·9% aged 
14–15 years, 
2·4% aged 
16–17 years, 
3·6% aged 
18–21 years

Total sample 1·0 (1·3); 
male participants 
0·9 (1·1), female 
participants 1·1 (1·3); 
aged 14–15 years 
0·9 (1·1), aged 
16–17 years 1·0 (1·2), 
aged 18–21 years 
1·1 (1·4); reports 
frequency of 
endorsement of each 
symptom

48·3% had ever smoked a cigarette; 
21·9% were currently regularly 
smoking; ever use of cannabis was 
endorsed by 30·1% of adolescents, 
and 23·7% reported use in past year; 
84·1% drank alcohol in the past year; 
average amount of alcoholic drinks 
per week was mean 4·9 (SD 6·3)

YFAS-C symptom count showed significant, positive 
associations with ever versus never smoked, ever versus never 
used cannabis, past year versus no past year cannabis use, 
and number of alcoholic drinks per week; no association was 
found for current regular smoking or past year alcohol use

Sample was part of a 
substance use study; 
most anthropometry 
was based on 
self-report (84·3%)

Nolan and 
Geliebter 
2016, USA57

4·7% 1·9 (0·1); reports 
frequency of 
endorsement of each 
symptom

Mean ZSDS 37·8 (SEM 0·6; 
10·2%); mean NEQ 13·6 (SEM 0·3); 
mean Pittsburgh Sleep Quality 
Inventor 6·5 (SEM 0·2)

Associations between food addiction and ZSDS (r=0·39, 
p<0·001), food addiction and NEQ (r=0·32, p<0·01), food 
addiction and sleep (r=0·21, p<0·001), and food addiction 
and BMI (r=0·15, p=0·01)

Height and weight 
were self-reported

Richmond et al 
2017, USA58

7·2% 2·2 (1·8) NA BMI percentile was positively correlated with YFAS-C scores 
(r=0·29, p<0·05)

Small proportion of 
adolescents; YFAS-C 
was completed after 
focus groups and a 
meal

(Table 2 continues on next page)
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from 0·21 to 0·61;41,55,57,65 and adjusted ORs ranged from 
1·75 to 4·55.45,46,62 Three studies reported that poorer sleep 
outcomes (sleep quality, n=1 study;57 insomnia severity, 

n=1 study;66 prolonged wakefulness in the evening after 
sunset and later sleep onset, n=1 study)45 were signifi cantly 
associated with depression symptoms and food addiction.
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diagnosis

YFAS symptom score, 
mean (SD [range or 
95% CI])

Eating behaviour and mental health 
outcomes

YFAS outcomes in association with eating behaviour, 
mental health, or weight status variables or a 
combination

Limitations

(Continued from previous page)

Rodrigue et al 
2019, Canada59

2·6%; 48% mild, 
24% moderate, 
28% severe food 
addiction

16·4%, ≥2 symptoms; 
reports frequency of 
endorsement of each 
symptom

NR Participants with a higher amount of food addiction 
symptoms reported a significantly higher BMI, more binge 
eating, depressive and anxiety symptoms, and impulsivity; 
adolescents with higher food addiction symptoms reported 
significantly more difficulties on all subscales of the BRIEF-SR, 
with effect sizes ranging from small (organisation of 
materials 0·03; working memory 0·04) to medium (task 
completion 0·06; planning or organising 0·06; shift 0·06; 
inhibition 0·07; monitoring 0·07; emotional control 0·08); 
for participants with low food addiction versus high food 
addiction: mean binge eating symptoms 0·6 (SD 0·4) 
versus 1·0 (SD 0·3, p<0·01); mean depressive symptoms 
(Beck Depression Inventory) 0·8 (SD 0·4) versus 1·1 (SD 0·3, 
p<0·01); mean anxiety symptoms (MASC) 49·0 (SD 9·5) 
versus 55·3 (SD 10·7, p<0·01); mean urgency (UPPS) 
23·7 (SD 7·1) versus 28·7 (SD 7·2, p<0·01); mean lack of 
premeditation (UPPS) 22·2 (SD 6·6) versus 24·1 (SD 7·0, 
p<0·01); mean lack of perseverance (UPPS) 19·2 (SD 5·7) 
versus 21·6 (SD 5·9, p<0·01); mean sensation seeking (UPPS) 
32·8 (SD 8·7) versus 32·1 (SD 9·2, p=0·38); mean executive 
functioning difficulties, behavioural regulation (BRIEF) 
48·7 (SD 9·1) versus 57·1 (SD 10·8, p<0·01); mean executive 
functioning difficulties, metacognition (BRIEF) 49·0 (SD 9·3) 
versus 55·6 (SD 11·0, p<0·01); mean executive functioning 
difficulties, global executive composite 48·8 (SD 9·2) 
versus 56·7 (SD 10·8, (p<0·01)

86% of participants 
from private schools; 
height and weight 
were self-reported

Rose et al 
2018, USA60

NR 2·9 (3·3) Mean negative urgency 2·0 (SD 0·6); 
mean EES-C depression 1·1 (SD 1·0); 
mean EES-C anxiety, anger, 
or frustration 0·9 (SD 0·9), mean 
IWQOL physical comfort 3·8 (SD 1·0); 
mean IWQOL body esteem 3·3 (SD 1·1); 
mean IWQOL social life 4·1 (SD 0·9)

Higher YFAS-C symptoms scores were associated with 
negative urgency (p<0·001), poorer weight-related QoL 
(physical comfort, body esteem, and social life; all p<0·001), 
and were associated with all subscales on the EES-C (anger, 
anxiety, frustration, depression, and unsettled; all p<0·001)

Small sample size

Schulte et al 
2018, USA63

9·9% NR; reports frequency 
of symptom 
endorsement

Food addiction versus no food 
addiction: mean objective binge 
eating 8·8 (SD 17·1) versus 0·5 (1·3); 
mean objective overeating 3·0 
(SD 3·8) versus 0·9 (SD 1·8); mean 
subjective binge eating 2·5 (SD 3·4) 
versus 1·4 (SD 3·2)

Higher YFAS-C symptom scores were associated with more 
objective binge eating (rs=0·48, p<0·001), objective overeating 
(rs=0·22, p=0·004), and subjective binge eating (rs=0·28, 
p<0·001); adolescents with food addiction diagnosis reported 
more objective binge eating (U=407·50, p<0·001, η2=0·23) 
and objective overeating (U=892·00, p=0·002, η2=0·05); 
a higher percentage of adolescents with a food addiction 
diagnosis were overweight (U=952·00, p=0·017, η2=0·03)

Sample population and 
only one ethnicity 
(African American)

Tompkins et al 
2017, USA64

30·7% 2·35 (1·80) at baseline; 
50% with 
≥3 symptoms; reports 
frequency of 
endorsement of each 
symptom

Mean C-PFS 2·14 (SD 0·8); mean 
psychosocial HRQOL 76·0 (SD 15·1); 
mean physical HRQOL 75·8 (SD 15·2); 
mean total HRQOL 76·0 (SD 14·0) at 
baseline

Food addiction symptom scores were correlated with 
appetitive responsiveness (r=0·57, p<0·05) and inversely 
correlated with all domains of the HRQOL (r=0·47–0·53, 
p<0·05); an increase in the number of food addiction 
symptoms was associated with a lower HRQOL; 
for participants with food addiction versus no food addiction: 
mean psychosocial HRQOL 63·3 (SD 13·0) versus 81·7 
(SD 12·6, p=0·01); mean total HRQOL 65·1 (SD 9·9) versus 
80·8 (SD 13·0, p<0·01); mean physical HRQOL 68·4 (SD 11·5) 
versus 79·2 (SD 15·8, p=0·10)

Small sample size; 
treatment-seeking 
sample; the food 
addiction group was 
older than the 
non-food addiction 
group (mean 15·3 years 
[SD 2·1] vs 13·4 years 
[SD 1·6])

Yildirim et al 
2018, Turkey61

16·1% 5·2 (3·1) 37·8% met criteria for risk of internet 
addiction, mean IAT score 35·0 
(SD 14·7); mean CSEI score (self-esteem 
symptoms) 64·4 (SD 18·1)

Participants with a risk of internet addiction had higher food 
addiction scores (r=0·36, p<0·01); food addiction was a 
strong predictor of internet addiction (B=1·43, p<0·001); 
significant correlation between food addiction scores and low 
self-esteem (r=–0·19, p<0·01); no correlation between BMI 
and food addiction

Mostly male 
participants

(Table 2 continues on next page)
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Anxiety symptoms were assessed in three studies using 
the Multidimensional Anxiety Scale For Children49,59 or 
Screen for Child Related Anxiety Disorders.41 Significantly 
higher anxiety symptom scores were reported in ado-
lescents with a food addiction than those without.41,49,59 
One study41 of 400 adolescents reported that depressive 
and anxiety symptoms coexisted in 81·2% of participants 
with food addiction, compared with depressive symptoms 
alone in 10·4% and anxiety symptoms alone in 2·0% of 
those with a food addiction. Two studies assessed 
psychological distress using the Depression, Anxiety, and 
Stress Scale: one reported that psychological distress had a 
direct effect on food addiction,66 and the other reported 
that psychological distress and food addiction were 
positively correlated (r=0·21).65 Further, food addiction and 
psychological distress were both mediators between 
internalised weight stigma and binge eating in one study.65

Self-reported quality of life (n=4 studies;44,60,62,64 assessed 
via either the Short Form-12 Health Survey, Impact 
of Weight on Quality of Life scale, or Paediatric Quality of 
Life Inventory) and self-esteem (n=2 studies;61,62 assessed 
via the Coopersmith Self-Esteem Inventory or Rosenberg 
Self-Esteem Scale) were lower for participants with food 
addiction than for those without. Food addiction was 
associ ated with stronger feelings of loneliness and 
difficulties with psychosocial problems (n=1 study;62 
assessed by the University of California, Los Angeles 
Loneliness Scale [ for loneliness] and Strengths and 
Difficulties Questionnaire [ for difficulties]) and executive 
functioning (n=1 study;59 assessed by the Behaviour 
Rating Inventory of Executive Function: Self-Report 
Version). One study50 assessing impulsivity via the 
Barratt Impulsiveness Scale: Brief reported no significant 
association with food addiction. However, two other 
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prevalence of 
food addiction 
by YFAS 
diagnosis

YFAS symptom score, 
mean (SD [range or 
95% CI])

Eating behaviour and mental health 
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Zhao et al 
2018, China62

6·9% NR 27·8% had depressive symptoms; 
15·2% had low self-esteem; 
19·2% suffered from loneliness

Food addiction was positively correlated with depression 
(AOR=2·58, 95% CI 1·32–5·05), low self-esteem 
(2·75, 1·31–5·78), and loneliness (2·30, 1·14–4·65); food 
addiction was associated with the Strengths and Difficulties 
Questionnaire psychosocial dimensions (all p<0·05) of 
emotional symptoms (AOR=1·24), conduct problems 
(1·33), hyperactivity or inattention (1·29), and peer 
relationship problems (1·31); food addiction was not 
associated with prosocial behaviour dimension (AOR=1·03, 
p>0·05); food addiction had lower QoL total scores and 
dimension scores (physical functioning, emotional 
functioning, social functioning, and school functioning), 
physical health and psychosocial health scores than no food 
addiction; for participants with food addiction versus no food 
addiction: mean total QoL score 76·0 (SD 14·4) versus 86·2 
(SD 12·2, p<0·001); mean physical functioning 81·6 (SD 16·0) 
versus 87·6 (SD 13·2, p=0·006); psychosocial health 72·9 
(SD 15·7) versus 85·4 (13·6, p<0·001); emotional functioning 
67·4 (SD 26·6) versus 85·1 (18·9, p <0·001); social 
functioning 79·5 (SD 21·4) versus 90·4 (SD 14·4, p<0·001); 
school functioning 71·8 (SD 16·3) versus 80·8 (SD 16·6, 
p<0·001); mean total psychological difficulties 13·2 (SD 6·8) 
versus 8·9 (5·6, p<0·001); emotional symptoms 3·2 (SD 2·4) 
versus 2·0 (SD 2·1, p<0·001); conduct problems 2·9 (SD 2·1) 
versus 1·9 (SD 1·6, p<0·001); hyperactivity or inattention 3·9 
(SD 2·1) versus 2·7 (SD 2·0, p<0·001); peer relationship 
problems 3·2 (SD 2·4 versus 2·3 (SD 1·7, p=0·001); prosocial 
behaviour 7·6 (SD 2·0) versus 7·5 (SD 2·2, p=0·800); food 
addiction had a higher BMI than no food addiction (p=0·016).

All measures were self-
reported

ADHD=attention deficit hyperactivity disorder. AOR=adjusted odds ratio. BAS=Behavioral Approach System. BES=Binge Eating Scale. BIS=Behavioral Inhibition Approach System. BMI=Body Mass Index. 
BRIEF=Behaviour Rating Inventory of Executive Function. BRIEF-SR=Behaviour Rating Inventory of Executive Function–Self-Report Version. BIS-11=Barratt Impulsiveness Scale-Brief. BIS-15=Barratt 
Impulsiveness Scale short form. CDI-2=Children Depression Inventory 2. CDI-2S=Children’s Depression Inventory 2 short form. CESD=Center for Epidemiologic Studies Depression Scale. C-PFS=Children’s Power 
of Food Scale. CSEI=Coopersmith Self-Esteem Inventory. DASS-21=Depression, Anxiety, and Stress Scale—21 Items. DEBQc=Dutch Eating Behavior Questionnaire child. DSM-IV=The Diagnostic and Statistical 
Manual of Mental Disorders (Fourth Edition). dYFAS-C 2.0=Dimensional Yale Food Addiction Scale for Children version 2. EAT-26=Eating Attitude Test 26. EDE-Q=Eating Disorder Examination Questionnaire. 
EDI-3=Eating Disorder Inventory-3. EES-C=Emotional Eating Scale for Children. HRQOL=health-related quality of life. IAT=Internet Addiction Test. IWQOL=Impact of Weight on Quality of Life scale. 
MASC=Multidimensional Anxiety Scale for Children. NA=not applicable. NEQ=Night Eating Questionnaire. NR=not reported. NS=not significant. OR=odds ratio. PTSD=post-traumatic stress disorder. 
QoL=Quality of Life. RES=Regulatory Emotional Self-efficacy. SEM=standard error of measurement. SOGS=South Oaks Gambling Screen. TFEQ=Three-Factor Eating Questionnaire. UPPS=UPPS Impulsive 
Behaviour Scale (subscales: urgency, premedication, perseverance, sensation seeking: positive urgency). YFAS=Yale Food Addiction Scale. YFAS-C=Yale Food Addiction Scale for Children. ZSDS=Zung Self-Rating 
Depression Scale.

Table 2: Mental health or mental health-related outcomes alongside food addiction of included studies
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studies reported significant associations, one using the 
Barratt Impulsiveness Scale: Brief,55 and the other using 
the Urgency, Premedication, Perseverance, Sensation-
Seeking (UPPS) Impulsive Behaviour Scale,59 with the 
facet of urgency having the strongest effect size in this 
study.59 A further study using the shortened version of 
the UPPS found that a negative urgency was associated 
with a greater number of food addiction symptoms.60

Eating behaviours
Seven of the included studies measured eating 
behaviour-related outcomes alongside food addiction 
using a range of validated survey tools (table 2). Food 
addiction was significantly correlated (all p<0·05) with 
emotional eating (n=3 studies),50,53,60 external eating 
(n=2 studies),50,53 restrained eating (n=2 studies),50,53 
craving (n=1 study),55 appetitive drive (n=2 studies),53,64 
and night eating (n=1 study).57 Where reported, 
correlations for the various outcomes ranged from 
r=0·32 to 0·83.50,55,57,64 Significantly higher scores for 
cognitive restraint, disinhibition (n=1 study),43 and 
hunger (n=1 study)43 were reported in adolescents with 
food addiction compared with those without food 
addiction.

Discussion
This Review investigated the prevalence of food addiction 
in adolescents, as assessed by the YFAS, and its associ-
ations with mental health. Overall, 27 studies were 
included in the Review, showing substantial growth 
in the food addiction and mental health research in 
adolescents; a review31 on the same topic in 2018 identified 
only four studies. In line with the literature on adults,30,31 
the prevalence of food addiction in adolescents ranged 
from 2·6% to 49·9%, and food addiction was more 
prevalent in female populations and associated with a 
higher weight status. Food addiction was also associated 
with mental health comorbidities such as depressive 
symptoms, anxiety symptoms, and eating disorders, as 
well as psychosocial impairments including a reduced 
quality of life and self-esteem. This Review highlights 
that a substantial proportion of adolescents, particularly 
those with mental health concerns, report addictive 
behaviours relating to food.

Although the prevalence of food addiction identified in 
adolescents in this Review appears to be similar to that in 
adults, the severity of food addiction diagnosis was most 
often categorised as mild or moderate, whereas in adult 
populations the severity of food addiction is more often 
classified as severe (ie, ≥6 YFAS symptoms). Additionally, 
two studies52,56 included in this Review found that food 
addiction was higher in older adolescents (≥17–21 years) 
than in younger adolescents (12–<17 years), and another 
two studies reported that increased age was a predictor 
of food addiction in adolescents with49 and without46 a 
clinically diagnosed eating disorder. This finding indicates 
that addictive eating behaviours might increase or have 

a greater perceived severity during the transitional period 
between adolescence and young adulthood. Identification 
of symptoms of food addiction early in childhood or 
adolescence might represent an important point of early 
intervention for disordered eating, particularly because 
existing research shows that eating habits and behaviours 
track from childhood to adulthood.67

The most reported food addiction symptom was a 
“persistent desire or repeated unsuccessful attempts to 
quit”. This finding supports dieting-related literature in 
adolescents that shows that approximately half of all 
adolescents and 76% of adolescents with obesity 
attempt weight loss, with 71% reporting cutting back on 
eating, 45% following a diet, and 35% skipping meals.68 
Considering that unsupervised dieting behaviour during 
adolescence has been associated with binge eating,69 
it is not surprising that half of adolescents with an 
eating disorder also met the criteria for a diagnosis of 
food addiction,49 or that food addiction was higher in 
adolescents presenting for obesity treatment55,64 than 
in community samples. Similarly, in this Review, the 
prevalence of food addiction was higher in females, and 
females were more likely to attempt dieting and report 
trying to reduce intakes of sweets or fatty foods than 
were males.68

Most studies included in this Review assessed mental 
health conditions in addition to food addiction. Most often, 
the reported association was between food addiction and 
depressive symptoms, anxiety symptoms, clinical eating 
disorders, and disordered eating behaviours, as well as a 
reduced quality of life. This factor highlights an increasing 
interest in research in the use of food and eating behaviours 
to cope with emotional difficulty. Importantly, the preva-
lence of food addiction and related behaviours might 
indicate that adolescents do not have the tools or ability to 
cope effectively using non-food options. These data also 
highlight that a subgroup of adolescents exist with complex 
needs relating to the interaction between mental health 
and eating behaviours, and this might also be associated 
with a higher weight, because food addiction increases 
with BMI. Extending beyond the dichotomous categor-
isation of food addiction, in one narrative review10 there 
was a specific interest in the symptomology of withdrawal 
from particular foods and drinks, which might be a 
contributor to high rates of attrition from adolescent 
weight management programmes.64,70

Research shows that within a community, adults 
identify with terminology around food addiction71 and 
some studies suggest that individuals seek help from 
health professionals.12 Although food addiction has no 
consensus as a construct,13 acknowledgment of food 
addiction as a valid disorder or condition might allow 
for targeted treatment and prevention strategies in 
susceptible individuals. This acknowledgment might 
present an alternative avenue for adolescents with 
symptoms that more closely align with the food addiction 
construct than other mental health conditions, such as 
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binge eating disorder or related eating disorders, to 
seek and access treatment from health professionals. 
Currently, clinical services are not available in most 
juris dictions to address the complex interaction of co-
morbidities, because mental health services often need 
to prioritise acute or severe mental health issues and 
generally do not have the capacity to address overeating 
behaviours within treatment plans. Similarly, treatments 
for overweight and obesity should consider psychological 
health according to relevant guidelines, but there is also 
recognition that only a few services currently have this 
capacity.

In all studies except one, adolescents self-reported their 
own addictive-like eating behaviours. Given the sub stantial 
cognitive development that occurs over the age period of 
10–19 years, it would be interesting to explore the amount 
of understanding of food addiction from younger and 
older adolescents to find out how accurate their reporting 
of food addiction is. In parents and younger children aged 
5–12 years, when parents were asked to report on their 
own food addiction behaviour as well as that of their child, 
it was found that children had a higher prevalence of 
food addiction than their parents.72 Given the increase in 
independence in food choice during adolescence, it would 
be interesting to explore at what age children are able to 
comprehend and conceptualise the notion that food could 
be perceived as an addiction. Additionally, whether the 
parent or child is the best reporter for addictive-like eating 
in children and adolescents should be explored in future 
research.

This Review has several strengths. A broad search using 
a range of terms was done across eight databases, along 
with extensive hand searching, to provide a description of 
the prevalence of food addiction in adolescents. A range 
of mental health and psychosocial outcomes were 
also considered. In addition, included studies contained 
culturally diverse samples, with 15 studies using non-
English versions of the YFAS. There are also several 
limitations; only studies published in the English language 
were included. Most studies were cross-sectional, with 
food addiction measured at only one timepoint, and 
therefore it was not possible to assess a change in 
symptoms over time. Meta-analyses could not be done 
because of the heterogeneous nature of the studies 
and included samples. Most studies reported BMI as 
a measure of weight status. However, for BMI to be 
meaningful in children, it should be compared with a 
reference standard that accounts for child age and sex.73 
Therefore, the results need to be interpreted in the context 
of these limitations.

The current Review presents a synthesis of existing 
research done in adolescents, an understudied population 
compared with younger children or adults. The major 
findings highlight that food addiction and mental health 
research in adolescents is a growing area. Similar to in 
adult research, the prevalence of food addiction among 
adolescents was higher in females and those with a higher 

weight status, and it co-occurred with other mental 
health conditions, such as depressive symptoms, anxiety 
symptoms, and disordered eating. In contrast to adult 
research, when food addiction was reported by severity, 
most often it occurred in the mild or moderate category. 
This has important implications because the severity of 
food addiction is known to progress, with many young 
adults presenting with more severe addictive eating 
behaviours compared with a milder severity displayed in 
adolescence. Future research in this age group is needed 
to explore whether food addiction is an early indicator of 
poor mental health, how food is being used as a potential 
means of emotional regulation, and the effect of food 
addiction on treatment outcomes for the related co-
morbidities. These findings might provide potential 
avenues for transdiagnostic prevention and management 
intervention strategies.
Contributors
TB and HJ developed the review premise. TB and HJ reviewed all 
identified abstracts and reviewed all identified articles in consultation 
with JS. HJ and JS extracted the data from articles and TB checked the 
data. HJ and JS appraised the study quality of included articles in 
consultation with TB. JS, HJ, and TB contributed to the data 
interpretation and verified the underlying data. JS prepared the figures 
and tables. JS, HJ, and TB contributed to the initial draft, reviewing, 
and editing of the paper. All authors approved the final version of the 
manuscript.

Declaration of interests
We declare no competing interests.

Acknowledgments
We would like to thank Debbie Booth (Research and Scholarly 
Communication Advisor, University Library Academic Division, 
University of Newcastle, Callaghan, NSW, Australia) for her assistance 
in the development of the search strategy used in this Review. TB is 
supported by an Investigator Grant from the National Health and 
Medical Research Council, Australia. HJ is supported by the Sydney 
Medical School Foundation (The University of Sydney, Camperdown, 
NSW, Australia). There was no funding source for this Review. 
All authors had full access to all data in the study and accept the 
responsibility to submit for publication.

References
1 Patton GC, Sawyer SM, Santelli JS, et al. Our future: a Lancet 

commission on adolescent health and wellbeing. Lancet 2016; 
387: 2423–78.

2 Natsuaki MN, Biehl MC, Ge X. Trajectories of depressed mood 
from early adolescence to young adulthood: the effects of pubertal 
timing and adolescent dating. J Res Adolesc 2009; 19: 47–74.

3 Favaro A, Busetto P, Collantoni E, Santonastaso P. The age of onset 
of eating disorders. In: de Girolamo G, McGorry PD, Sartorius N, 
eds. Age of onset of mental disorders: etiopathogenetic and 
treatment implications. Cham: Springer International Publishing, 
2019: 203–16.

4 Polanczyk GV, Salum GA, Sugaya LS, Caye A, Rohde LA. Annual 
research review: a meta-analysis of the worldwide prevalence of 
mental disorders in children and adolescents. 
J Child Psychol Psychiatry 2015; 56: 345–65.

5 Slane JD, Klump KL, McGue M, Iacono WG. Developmental 
trajectories of disordered eating from early adolescence to young 
adulthood: a longitudinal study. Int J Eat Disord 2014; 47: 793–801.

6 Neumark-Sztainer D, Wall M, Larson NI, Eisenberg ME, Loth K. 
Dieting and disordered eating behaviors from adolescence to young 
adulthood: findings from a 10-year longitudinal study. 
J Am Diet Assoc 2011; 111: 1004–11.

7 Kingston S, Raghavan C. The relationship of sexual abuse, early 
initiation of substance use, and adolescent trauma to PTSD. 
J Trauma Stress 2009; 22: 65–68.



www.thelancet.com/child-adolescent   Published online June 23, 2021   https://doi.org/10.1016/S2352-4642(21)00126-7 15

Review

8 French SA, Story M, Neumark-Sztainer D, Fulkerson JA, Hannan P. 
Fast food restaurant use among adolescents: associations with 
nutrient intake, food choices and behavioral and psychosocial 
variables. Int J Obes 2001; 25: 1823–33.

9 Savige G, Macfarlane A, Ball K, Worsley A, Crawford D. Snacking 
behaviours of adolescents and their association with skipping 
meals. Int J Behav Nutr Phys Act 2007; 4: 36.

10 Schiestl ET, Rios JM, Parnarouskis L, Cummings JR, Gearhardt AN. 
A narrative review of highly processed food addiction across the 
lifespan. Prog Neuropsychopharmacol Biol Psychiatry 2020; 
106: 110152.

11 Lobstein T, Brinsden H. Atlas of childhood obesity. London: World 
Obesity Federation, 2019.

12 Burrows T, Verdejo-Garcia A, Carter A, et al. Health professionals’ 
and health professional trainees’ views on addictive eating 
behaviours: a cross-sectional survey. Nutrients 2020; 12: 2860.

13 Hebebrand J, Gearhardt AN. The concept of “food addiction” helps 
inform the understanding of overeating and obesity: NO. 
Am J Clin Nutr 2021; 113: 268–73.

14 American Psychiatric Association. DSM-5: diagnostic and statistical 
manual of mental disorders, 5th edn. Arlington: VA American 
Psychiatric Publishing, 2013.

15 Davis C. From passive overeating to “food addiction”: a spectrum of 
compulsion and severity. ISRN Obes 2013; 2013: 435027.

16 Gearhardt AN, Corbin WR, Brownell KD. Preliminary validation of 
the Yale Food Addiction Scale. Appetite 2009; 52: 430–36.

17 Gearhardt AN, Corbin WR, Brownell KD. Development of the Yale 
Food Addiction Scale version 2.0. Psychol Addict Behav 2016; 
30: 113–21.

18 Flint AJ, Gearhardt AN, Corbin WR, Brownell KD, Field AE, 
Rimm EB. Food-addiction scale measurement in 2 cohorts of 
middle-aged and older women. Am J Clin Nutr 2014; 99: 578–86.

19 Schulte EM, Gearhardt AN. Development of the modified Yale 
Food Addiction Scale version 2.0. Eur Eat Disord Rev 2017; 
25: 302–08.

20 Pedram P, Wadden D, Amini P, et al. Food addiction: its prevalence 
and significant association with obesity in the general population. 
PLoS One 2013; 8: e74832.

21 Gearhardt AN, White MA, Masheb RM, Morgan PT, Crosby RD, 
Grilo CM. An examination of the food addiction construct in obese 
patients with binge eating disorder. Int J Eat Disord 2012; 45: 657–63.

22 Gearhardt AN, White MA, Masheb RM, Grilo CM. An examination 
of food addiction in a racially diverse sample of obese patients with 
binge eating disorder in primary care settings. Compr Psychiatry 
2013; 54: 500–05.

23 Brunault P, Ballon N, Gaillard P, Réveillère C, Courtois R. 
Validation of the French version of the Yale Food Addiction Scale: 
an examination of its factor structure, reliability, and construct 
validity in a nonclinical sample. Can J Psychiatry 2014; 59: 276–84.

24 Meule A, Heckel D, Kübler A. Factor structure and item analysis of 
the Yale Food Addiction Scale in obese candidates for bariatric 
surgery. Eur Eat Disord Rev 2012; 20: 419–22.

25 Clark SM, Martens K, Smith-Mason CE, Hamann A, 
Miller-Matero LR. Validation of the Yale Food Addiction Scale 2.0 
among a bariatric surgery population. Obes Surg 2019; 29: 2923–28.

26 Lemeshow AR, Gearhardt AN, Genkinger JM, Corbin WR. 
Assessing the psychometric properties of two food addiction scales. 
Eat Behav 2016; 23: 110–14.

27 Gearhardt AN, Roberto CA, Seamans MJ, Corbin WR, Brownell KD. 
Preliminary validation of the Yale Food Addiction Scale for children. 
Eat Behav 2013; 14: 508–12.

28 Schiestl ET, Gearhardt AN. Preliminary validation of the Yale Food 
Addiction Scale for children 2.0: a dimensional approach to scoring. 
Eur Eat Disord Rev 2018; 26: 605–17.

29 Yekaninejad MS, Badrooj N, Vosoughi F, Lin CY, Potenza MN, 
Pakpour AH. Prevalence of food addiction in children and 
adolescents: a systematic review and meta-analysis. Obes Rev 2021; 
published online Jan 6. https://doi.org/10.1111/obr.13183.

30 Meule A, Gearhardt AN. Ten years of the Yale Food Addiction Scale: 
a review of version 2·0. Curr Addict Rep 2019; 6: 218–28.

31 Burrows T, Kay-Lambkin F, Pursey K, Skinner J, Dayas C. 
Food addiction and associations with mental health symptoms: 
a systematic review with meta-analysis. J Hum Nutr Diet 2018; 
31: 544–72.

32 Gearhardt AN, Boswell RG, White MA. The association of “food 
addiction” with disordered eating and body mass index. Eat Behav 
2014; 15: 427–33.

33 Meule A, von Rezori V, Blechert J. Food addiction and bulimia 
nervosa. Eur Eat Disord Rev 2014; 22: 331–37.

34 Hilker I, Sánchez I, Steward T, et al. Food addiction in bulimia 
nervosa: clinical correlates and association with response to a brief 
psychoeducational intervention. Eur Eat Disord Rev 2016; 
24: 482–88.

35 Tran H, Poinsot P, Guillaume S, et al. Food addiction as a proxy for 
Anorexia Nervosa severity: new data based on the Yale Food 
Addiction Scale 2.0. Psychiatry Res 2020; 293: 113472.

36 McKenna RA, Rollo ME, Skinner JA, Burrows TL. Food addiction 
support: website content analysis. JMIR Cardio 2018; 2: e10.

37 WHO. Sixty-fourth World Health Assembly. Resolution WHA 
64·28: youth and health risks. May 24, 2011. http://apps.who.int/
gb/ebwha/pdf_files/WHA64/A64_R28-en.pdf (accessed 
Dec 12, 2020).

38 Academy of Nutrition and Dietetics. Evidence analysis manual: 
steps in the academy evidence analysis process. Chicago, USA: 
Academy of Nutrition and Dietetics, 2016.

39 Moher D, Shamseer L, Clarke M, et al. Preferred reporting items 
for systematic review and meta-analysis protocols (PRISMA-P) 
2015 statement. Syst Rev 2015; 4: 1–9.

40 Ahmed AY, Sayed AM, Alshahat AA, Abd Elaziz EA. Can food 
addiction replace binge eating assessment in obesity clinics? 
Egypt J Med Hum Genet 2016; 18: 181–85.

41 Ahmed Y, Sayed AM, Mostafa KM, Abdelaziz EA. Food addiction 
relations to depression and anxiety in Egyptian adolescents. 
Gaz Egypt Paediatr Assoc 2016; 64: 149–53.

42 Ahmed AY, Sayed AM. Prevalence of food addiction and its 
relationship to body mass index. Egypt J Med Hum Genet 2017; 
18: 257–60.

43 Albayrak Ö, Föcker M, Kliewer J, et al. Eating-related 
psychopathology and food addiction in adolescent psychiatric 
inpatients. Eur Eat Disord Rev 2017; 25: 214–20.

44 Aloi M, Verrastro V, Rania M, et al. The potential role of the early 
maladaptive schema in behavioral addictions among late 
adolescents and young adults. Front Psychol 2020; 10: 3022.

45 Borisenkov MF, Popov SV, Tserne TA, et al. Food addiction and 
symptoms of depression among inhabitants of the European north 
of Russia: associations with sleep characteristics and photoperiod. 
Eur Eat Disord Rev 2020; 28: 332–42.

46 Borisenkov MF, Tserne TA, Bakutova LA. Food addiction in Russian 
adolescents: associations with age, sex, weight, and depression. 
Eur Eat Disord Rev 2018; 26: 671–76.

47 Candan HD, Küçük L. Food addiction and associated factors among 
high school students in Turkey. J Psychiatr Nurs 2019; 10: 12–19.

48 Chen G, Tang Z, Guo G, Liu X, Xiao S. The Chinese version of the 
Yale Food Addiction Scale: an examination of its validation in a 
sample of female adolescents. Eat Behav 2015; 18: 97–102.

49 Cinelli G, Criscuolo M, Bifone C, et al. Food addiction in a group of 
Italian adolescents diagnosed for eating disorder. Nutrients 2020; 
12: 1524.

50 Domoff SE, Sutherland EQ, Yokum S, Gearhardt AN. Adolescents’ 
addictive phone use: associations with eating behaviors and 
adiposity. Int J Environ Res Public Health 2020; 17: 2861.

51 Filgueiras AR, Pires de Almeida VB, Koch Nogueira PC, et al. 
Exploring the consumption of ultra-processed foods and its 
association with food addiction in overweight children. Appetite 
2019; 135: 137–45.

52 Guevara Valtier MC, Ruíz-González KJ, Pacheco-Pérez LA, 
Santos Flores JM, González de la Cruz P, Sánchez García AB. 
Food addiction and nutritional status in adolescents of a public high 
school in Mexico. Enferm Glob 2020; 19: 1–20.

53 Laurent JS, Sibold J. Addictive-like eating, body mass index, and 
psychological correlates in a community sample of preadolescents. 
J Pediatr Health Care 2016; 30: 216–23.

54 Magyar EE, Tényi D, Gearhardt A, et al. Adaptation and validation of 
the Hungarian version of the Yale Food Addiction Scale for 
children. J Behav Addict 2018; 7: 181–88.

55 Meule A, Hermann T, Kübler A. Food addiction in overweight and 
obese adolescents seeking weight-loss treatment. Eur Eat Disord Rev 
2015; 23: 193–98.



16 www.thelancet.com/child-adolescent   Published online June 23, 2021   https://doi.org/10.1016/S2352-4642(21)00126-7

Review

56 Mies GW, Treur JL, Larsen JK, Halberstadt J, Pasman JA, Vink JM. 
The prevalence of food addiction in a large sample of adolescents and 
its association with addictive substances. Appetite 2017; 118: 97–105.

57 Nolan LJ, Geliebter A. “Food addiction” is associated with night 
eating severity. Appetite 2016; 98: 89–94.

58 Richmond RL, Roberto CA, Gearhardt AN. The association of 
addictive-like eating with food intake in children. Appetite 2017; 
117: 82–90.

59 Rodrigue C, Gearhardt AN, Bégin C. Food addiction in adolescents: 
exploration of psychological symptoms and executive functioning 
difficulties in a non-clinical sample. Appetite 2019; 141: 104303.

60 Rose MH, Nadler EP, Mackey ER. Impulse control in negative 
mood states, emotional eating, and food addiction are associated 
with lower quality of life in adolescents with severe obesity. 
J Pediatr Psychol 2018; 43: 443–51.

61 Yildirim MS, Sevincer GM, Kandeger A, Afacan C. Investigation of 
the relationship between risk of Internet addiction, food addiction, 
and self-esteem in high school students. Dusunen Adam 2018; 
31: 187–94.

62 Zhao Z, Ma Y, Han Y, et al. Psychosocial correlates of food addiction 
and its association with quality of life in a non-clinical adolescent 
sample. Nutrients 2018; 10: 28.

63 Schulte EM, Jacques-Tiura AJ, Gearhardt AN, Naar S. Food 
addiction prevalence and concurrent validity in African American 
adolescents with obesity. Psychol Addict Behav 2018; 32: 187–96.

64 Tompkins CL, Laurent J, Brock DW. Food addiction: a barrier for 
effective weight management for obese adolescents. Child Obes 
2017; 13: 462–69.

65 Ahorsu DK, Lin CY, Imani V, et al. A prospective study on the link 
between weight-related self-stigma and binge eating: role of food 
addiction and psychological distress. Int J Eat Disord 2020; 53: 442–50.

66 Lin C-Y, Cheung P, Imani V, Griffiths MD, Pakpour AH. 
The mediating effects of eating disorder, food addiction, and 
insomnia in the association between psychological distress and 
being overweight among Iranian adolescents. Nutrients 2020; 
12: 1371.

67 Burrows T, Meule A. ‘Food addiction’. What happens in childhood? 
Appetite 2015; 89: 298–300.

68 Brown CL, Skelton JA, Perrin EM, Skinner AC. Behaviors and 
motivations for weight loss in children and adolescents. 
Obesity (Silver Spring) 2016; 24: 446–52.

69 Neumark-Sztainer D, Wall M, Guo J, Story M, Haines J, 
Eisenberg M. Obesity, disordered eating, and eating disorders in a 
longitudinal study of adolescents: how do dieters fare 5 years later? 
J Am Diet Assoc 2006; 106: 559–68.

70 Skelton JA, Beech BM. Attrition in paediatric weight management: 
a review of the literature and new directions. Obes Rev 2011; 
12: e273–81.

71 DePierre JA, Puhl RM, Luedicke J. Public perceptions of food 
addiction: a comparison with alcohol and tobacco. J Subst Use 2014; 
19: 1–6.

72 Burrows T, Skinner J, Joyner MA, Palmieri J, Vaughan K, 
Gearhardt AN. Food addiction in children: associations with obesity, 
parental food addiction and feeding practices. Eat Behav 2017; 
26: 114–20.

73 Must A, Anderson SE. Body mass index in children and 
adolescents: considerations for population-based applications. 
Int J Obes 2006; 30: 590–94.

© 2021 Published by Elsevier Ltd. All rights reserved


	Food addiction and mental health in adolescents: a systematic review
	Introduction
	Methods
	Literature search
	Study selection
	Data extraction and analysis
	Quality of evidence

	Results
	Description of included studies
	Quality of included studies
	Food addiction outcomes
	Associations between food addiction, mental health, and eating behaviour outcomes

	Discussion
	Acknowledgments
	References


