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Abstract 

Background Risk factors represent a range of complex variables associated with the onset, development, and course 
of eating disorders. Understanding these risk factors is vital for the refinement of aetiological models, which may 
inform the development of targeted, evidence-based prevention, early intervention, and treatment programs. This 
Rapid Review aimed to identify and summarise research studies conducted within the last 12 years, focusing on risk 
factors associated with eating disorders.

Methods The current review forms part of a series of Rapid Reviews to be published in a special issue in the Journal 
of Eating Disorders, funded by the Australian Government to inform the development of the National Eating Disorder 
Research and Translation Strategy 2021–2031. Three databases were searched for studies published between 2009 
and 2021, published in English, and comprising high-level evidence studies (meta-analyses, systematic reviews, mod-
erately sized randomised controlled studies, moderately sized controlled-cohort studies, or population studies). Data 
pertaining to risk factors for eating disorders were synthesised and outlined in the current paper.

Results A total of 284 studies were included. The findings were divided into nine main categories: (1) genetics, (2) 
gastrointestinal microbiota and autoimmune reactions, (3) childhood and early adolescent exposures, (4) personal-
ity traits and comorbid mental health conditions, (5) gender, (6) socio-economic status, (7) ethnic minority, (8) body 
image and social influence, and (9) elite sports. A substantial amount of research exists supporting the role of inher-
ited genetic risk in the development of eating disorders, with biological risk factors, such as the role of gut microbiota 
in dysregulation of appetite, an area of emerging evidence. Abuse, trauma and childhood obesity are strongly linked 
to eating disorders, however less conclusive evidence exists regarding developmental factors such as role of in-utero 
exposure to hormones. Comorbidities between eating disorders and mental health disorders, including personality 
and mood disorders, have been found to increase the severity of eating disorder symptomatology. Higher educa-
tion attainment, body image-related factors, and use of appearance-focused social media are also associated with 
increased risk of eating disorder symptoms.

Conclusion Eating disorders are associated with multiple risk factors. An extensive amount of research has been 
conducted in the field; however, further studies are required to assess the causal nature of the risk factors identified in 
the current review. This will assist in understanding the sequelae of eating disorder development and in turn allow for 
enhancement of existing interventions and ultimately improved outcomes for individuals.
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Plain English summary 

Research into the risk factors associated with eating disorders (EDs) is necessary in order to better understand the 
reasons why people develop EDs and to inform programs which aim to reduce these risk factors. In the current study 
we reviewed studies published between 2009 and 2021 which had researched risk factors associated with EDs. This 
study is one review of a wider Rapid Review series conducted as part the development of Australia’s National Eating 
Disorders Research and Translation Strategy 2021–2031. The findings from this review are grouped into nine main risk 
factor categories. These include (1) genetics, (2) gastrointestinal microbiota and autoimmune reactions, (3) child-
hood and early adolescent exposures, (4) personality traits and comorbid mental health conditions, (5) gender, (6) 
socio-economic status, (7) ethnic minority, (8) body image and social influence, and (9) elite sports. Further research 
is needed to better understand the relationship between the risk factors, in particular the ways in which they may 
interact with each other and whether they cause the ED or are just associated with the ED.

Introduction
Eating disorders (ED) are complex psychiatric condi-
tions associated with significant psychological and physi-
cal impairment. Individuals with EDs are at greater risk 
of suicide attempts, mortality, and poorer quality of life 
relative to both the general population and individu-
als with other psychiatric conditions [1–3]. Central to 
addressing the pervasive nature of EDs is understanding 
the circumstances which make individuals more vulnera-
ble to developing these psychiatric conditions. The devel-
opment of an ED is dependent on a myriad of variables 
ranging from sociocultural, to biological and genetic, and 
psychological factors. Despite the variation and com-
plexity present in the aetiology of EDs, efforts have been 
made by researchers to identify risk factors which com-
monly predict onset [4–6]. Understanding the range of 
risk factors and their potential contribution to onset of 
an ED is crucial to identifying at risk groups and provid-
ing effective screening and prevention programs, as well 
as targeted interventions [7, 8].

EDs can be severe and are often chronic in nature, par-
ticularly if not addressed in a timely manner. A recent 
study of ED patients identified an average delay of 
5.28  years between ED symptom onset and treatment-
seeking [9]. A factor considered to contribute to this 
delay is health professionals’ lack of awareness of indica-
tors of disordered eating behaviours, meaning EDs often 
go unrecognised by treating clinicians [10]. Identification 
of risk factors for EDs offers an opportunity for targeted 
education of health professionals to assist in distinguish-
ing patterns of psychosocial, biological, and genetic vul-
nerabilities for disordered eating even in the absence of 
any overt weight or dietary concerns [11].

Knowledge of the risk factors for EDs offers the oppor-
tunity for early identification of high-risk groups and in 
turn a timely and tailored response via avenues such as 
public policy development or initiation of targeted pre-
vention programs [12]. Prevention and early interven-
tion programs based upon aetiological models may help 

to prevent movement along the spectrum from at-risk to 
full threshold disorder [13]. Additionally, EDs are com-
plex psychiatric conditions with a somewhat limited 
range of efficacious evidence-based interventions [14, 
15]. In addition, a significant number of patients with 
EDs do not respond to current evidence-based treat-
ments [16–20]. As such, attempts to better understand 
the role of risk factors in aetiological and causal pathways 
of EDs are necessary in order to form more nuanced con-
ceptualisations of these illnesses. This may inform the 
development of more effective treatments, especially for 
those with persistent and chronic course [21].

The current Rapid Review paper forms part of a series 
of reviews commissioned by the Australian Federal Gov-
ernment to inform the Australian National Eating Disor-
ders Research and Translation Strategy 2021–2031[22]. 
This paper aims to identify and explore the risk factors 
associated with EDs by summarising the existing evi-
dence related to aetiological underpinnings. Importantly, 
the review is inclusive of research which considers risk 
factors to be either causal in nature or associated with the 
onset of ED.

Methods
The Australian Government Commonwealth Depart-
ment of Health funded the InsideOut Institute for Eat-
ing Disorders (IOI) to develop the Australian Eating 
Disorders Research and Translation Strategy 2021–2031 
[1] under the Psych Services for Hard to Reach Groups 
initiative (ID 4-8MSSLE). The strategy was developed in 
partnership with state and national stakeholders includ-
ing clinicians, service providers, researchers, and experts 
by lived experience (including consumers and families/
carers). Developed through a two-year national consulta-
tion and collaboration process, the strategy provides the 
roadmap to establishing EDs as a national research prior-
ity and is the first disorder-specific strategy to be devel-
oped in consultation with the National Mental Health 
Commission. To inform the strategy, IOI commissioned 
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Healthcare Management Advisors (HMA) to conduct a 
series of RRs to broadly assess all available peer-reviewed 
literature on the six DSM-5 listed EDs.

A RR Protocol [23] was utilised to swiftly synthesise 
evidence in order to guide public policy and decision-
making [24]. This approach has been adopted by several 
leading health organisations including the World Health 
Organisation [25] and the Canadian Agency for Drugs 
and Technologies in Health Rapid Response Service [26], 
to build a strong evidence base in a timely and acceler-
ated manner, without compromising quality. A RR is not 
designed to be as comprehensive as a systematic review 
– it is purposive rather than exhaustive and provides 
actionable evidence to guide health policy [27].

The RR is a narrative synthesis and sought to adhere to 
the PRISMA guidelines [28]. It is divided by topic area 
and presented as a series of papers. Three research data-
bases were searched: ScienceDirect, PubMed and Ovid/
Medline. To establish a broad understanding of the pro-
gress made in the field of EDs, and to capture the largest 
evidence base from the past 12  years (originally 2009–
2019, but expanded to include the preceding two years), 
the eligibility criteria for included studies into the rapid 
review were kept broad. Therefore, included studies were 
published between 2009 and 2021, in English, and con-
ducted within Western healthcare systems or health sys-
tems comparable to Australia in terms of structure and 
resourcing. The initial search and review process was 
conducted by three reviewers between 5 December 2019 
and 16 January 2020. The re-run for the years 2020–2021 
was conducted by two reviewers at the end of May 2021.

The RR had a translational research focus with the 
objective of identifying evidence relevant to developing 
optimal care pathways. Searches therefore used a Popu-
lation, Exposure, Outcome (PEO) approach [29] whereby 
search terms are specified to identify literature relating 
to the population or group of interest  (i.e., individuals 
of any age or background with the propensity to develop 
and eating disorder), exposure to the risk factors that are 
associated with the development of an eating disorder, 
and the outcome of interest  (i.e., the development of an 
eating disorder). By using the  three PEO  components 
to guide the search strategy, the PEO approach aims to 
facilitate a thorough and systematic examination of exist-
ing literature. Purposive sampling focused on high-level 
evidence studies such as: meta-analyses; systematic 
reviews; moderately sized randomised controlled studies 
(RCTs) (n > 50); moderately sized controlled-cohort stud-
ies (n > 50), or population studies (n > 500). However, the 
diagnoses ARFID and UFED necessitated a less stringent 
eligibility criterion due to a paucity of published articles. 
As these diagnoses are newly captured in the DSM-5 
(released in 2013, within the allocated search timeframe), 

the evidence base is emerging and fewer studies have 
been conducted. Thus, smaller studies (n =  < 20) and 
narrative reviews were also considered and included. 
Grey literature, such as clinical or practice guidelines, 
protocol papers (without results) and Masters’ theses or 
dissertations, was excluded. Other sources (which may 
not be replicable when applying the current methodol-
ogy) included the personal libraries of authors, yielding 
four additional studies (see Additional File 1). This extra 
step was conducted in line with the PRISMA-S: an exten-
sion to the PRISMA Statement for Reporting Literature 
Searches in Systematic Reviews [30].

Full methodological details including eligibility criteria, 
search strategy and terms and data analysis are published 
in a separate protocol paper [31]. The full RR included a 
total of 1320 studies (see Additional File 1 for PRISMA 
flow diagram). Data from included studies relating to risk 
factors for EDs were synthesised and are presented in the 
current review.

Results
The Rapid Review identified 284 studies for inclusion 
in the ‘Risk Factors’ category. When referring to ‘risk 
factors’ in this review, we are not always referring to 
causal risk factors. Accordingly, some of the risk fac-
tors included in this review are correlated or associated 
with increased risk of an ED, without evidence of causa-
tion. As the aim of a Rapid Review is to broadly synthe-
sise findings, we did not narrow to studies only providing 
evidence regarding the causal relationship of risk factors. 
Rather, the current review focused on a range of research 
including prospective, experimental and correlational 
studies to identify a large number of potential corre-
lates which have risk capacity for EDs. According to the 
Kraemer et al. (2001) criteria, this review covers research 
related to the following technical terms: “correlate” (a 
measure associated with the outcome), “risk factor” (a 
measure which precedes the outcome), and “causal risk 
factor” (a risk factor, which when manipulated, causes a 
change in the outcome) [32]. Therefore, the factors iden-
tified in this review are associated or predictive factors, 
unless in cases where a causative link has been demon-
strated.  A summary of the key risk factors associated 
with EDs is provided in Table 1 and are discussed in this 
section. Results are subdivided into nine categories: (1) 
genetics, (2) gastrointestinal microbiota and autoimmune 
reactions, (3) childhood and early adolescent exposures, 
(4) personality traits and comorbid mental health con-
ditions, (5) gender, (6) socio-economic status, (7) ethnic 
minority, (8) body image and social influence, and (9) 
elite sports. A full list of included studies for this topic, 
including population, aims, design, and outcome meas-
ures is available in Additional File 1.
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1. Genetics: endocrines and neurotransmitters
Genetic risk factors and polymorphisms (variations in 
gene expression), relating to core EDs have been widely 
studied. Research conducted within twins and family 
groups as well as large-scale genomic studies have indi-
cated a genetic component to risk of Anorexia Nervosa 
(AN), Bulimia Nervosa (BN) and Binge Eating Disorder 
(BED) [33]. Incidence rates in individuals with a parent 
with a history of ED have been found to be over twice as 
high compared to individuals with parents with no his-
tory of an ED [34]. Familial studies have demonstrated a 
strong genetic association for AN in particular. An indi-
vidual is 11 times more likely to develop AN if they have 
a relative with the disorder as compared to someone with 
no family history. Similarly, an individual is 9.6 times 
more likely to develop BN, and 2.2 times more likely to 
develop BED if they have a relative with the disorder [33]. 
Evidence of genetic risk factors for other EDs is growing 
[33], although there have been no genetic studies to date 
conducted with Avoidant Restrictive Food Intake Disor-
der (ARFID) [35].

Anorexia nervosa and bulimia nervosa
Genetic factors have been shown to strongly contribute 
to both AN and BN [36]. There is evidence to suggest 
approximately half of the genetic factors implicated in 
AN and BN are shared between the disorders, with the 
remaining 50% being unique to one or the other [36]. An 
older study of Norwegian twins found some support for 
different features of AN being more heritable than oth-
ers; having found weight/shape concern to have greater 
genetic association than low BMI and amenorrhea [37]. 
In contrast the landmark 2019 study by two international 
genome-wide association consortiums found that both 
metabolic and anthropometric related genetic loci asso-
ciated with BMI lowering alleles have strong correlations 
with AN [38].

Gender
Hereditary patterns of EDs have been shown to dis-
proportionately affect females [34]. In a sample of ado-
lescent twins aged 15 to 17, Baker et  al. (2009) found 
females were at greater genetic risk for disordered eating 

Table 1 Risk factors associated with EDs

ED eating disorder; AN anorexia nervosa; BN bulimia nervosa; BED binge eating disorder; EDNOS eating disorder not otherwise specified; BMI body mass index; AN-BP 
anorexia nervosa (binge-purge subtype); PD personality disorder; ARFID avoidant restrictive food intake disorder; AN-R anorexia nervosa (restrictive subtype); A-AN 
atypical AN

Risk factor category Features of risk factor Associated ED

Genetic See Sect. Introduction and Table 2 for details AN, BN, BED

Gut microbial dysbiosys Escherichia Coli (CIpB) AN

Autoimmune disease Diabetes, inflammatory gastrointestinal disease AN, BN, EDNOS

Childhood weight status Low BMI AN

High BMI BN, BED

Relationship with parents Parent perception that the child is overweight AN-BP, BN, BED, PD

Parental teasing about weight AN-BP, BN, BED

Perceived pressure from parents to eat ARFID

Neglect/abuse/trauma AN, BN, BED, PD

Post-traumatic stress disorder BED

Personality traits Perfectionism AN-R, A-AN

Obsession AN-R, A-AN

Impulsiveness AN-BP, BN, BED, PD

Comorbid conditions Obsessive compulsive disorder AN

Social anxiety disorder BN, AN

Borderline personality disorder BN, BED, PD

Bipolar disorder BN, BED

Depression All EDs

Social/environmental Exposure to ‘thin ideal’ All ED

Body dissatisfaction BN, BED, PD

Early puberty development BN, AN

Food insecurity Binge eating behaviours

High educational attainment Restricting type ED behaviours

Involvement in elite sports All ED
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than males [39]. This is consistent with earlier evidence 
suggesting drive for thinness and body dissatisfaction 
showed lower heritability in males [40]. Baker et al. [39] 
found that only half of the genetic risk factors predict-
ing drive for thinness and body dissatisfaction in females 
predicted the same traits in males. A possible explana-
tion for this difference was offered in a study of French 
and German cohorts whereby inherited variations in an 
estrogen receptor gene (ESR1) significantly increased risk 
of restrictive eating and subsequently development of AN 
restrictive subtype (AN-R) [41].

Comorbidities
Genetic risk has been implicated in co-occurrence of EDs 
and other psychiatric diagnoses. Genetic associations 
have been found between Attention-Deficit/Hyperac-
tivity Disorder (ADHD) and all EDs, with the strongest 
correlation to binge/purge-type ED behaviours [42, 43]. 
Strong positive genetic associations have also been iden-
tified between AN and other psychiatric comorbidities, 
including Obsessive Compulsive Disorder (OCD), major 
depressive disorder, suicidality, schizophrenia, neuroti-
cism, autism, and neurodevelopmental delay [44–48]. 
Genetic risk for comorbid AN and Generalised Anxiety 
Disorder (GAD) has also been identified [46, 47].

The contribution of comorbid mental health disor-
ders to ED risk and outcomes are further discussed 
in Sect.  Results and in another topic paper of the 
Rapid Review, ‘Psychiatric Comorbidities and Medical 
Complications.’

Genes and polymorphisms
Several genomic studies have attempted to locate spe-
cific gene loci implicated in the development of EDs. 
See Table 2 for a summary of genes and polymorphisms 
identified in ED genomic studies. A recent genome-
wide association study published in 2021 has suggested 
that there is a distinct difference in the underlying biol-
ogy between binge-type EDs (BN and BED) and AN. The 
study reported that both BN and BED shared genomic 
variant with overweight and obesity, whereas the direc-
tions of these associations were reversed for AN [49].

Genetic susceptibility to AN was explored in a land-
mark meta-analysis of 33 datasets from international 
genome-wide association studies. Watson et  al. [38] 
compared the DNA of almost 17,000 individuals with 
AN to the DNA of 55,000 people without AN around 
the world. Eight loci associated with significant risk of 
developing AN were identified [38, 50], including genetic 
correlations with certain psychiatric, anthropometric, 
and metabolic traits, as well as physical activity. Positive 
associations were found for physical activity, anxiety and 
schizophrenia disorders, and HDL cholesterol. Negative 

associations were found for metabolic (including gly-
cemic), lipid, and anthropometric traits including fat 
mass, fat-free mass, BMI, obesity, type 2 diabetes, fast-
ing insulin, insulin resistance, and leptin [48]. Analysis of 
causality revealed a bi-directional relationship between 
potential AN genes and risk for low body mass index 
(BMI). However, there is stronger evidence that low-
BMI-causing alleles increase risk of AN than there is for 
AN-risk genes leading to low BMI [38].

A study of Norwegian adolescents found an association 
between poor appetite and undereating, and the COMT 
gene, which is responsible for regulating dopamine levels 
through the production of the COMT enzyme [51]. Brain 
studies of patients with AN have indicated that, due to 
disturbances in regular serotonin and dopamine reward 
pathways, individuals with AN may use restricted eat-
ing as a mechanism to reduce anxiety [52]. In one study 
of patients with AN and BN, mutations in genes with 
heightened expression in brain tissue (CNTF, NTRK) 
were associated with a higher minimum lifetime BMI and 
earlier ED onset [53].

Six genetic polymorphisms have been associated with 
the development of BN in people with obesity [54]. Of 
the six genetic polymorphisms, three are thought to be 
related to the neuroendocrine receptors of dopamine, 
serotonin, and cannabinoid. This association is sup-
ported by evidence that genetic variations which lead to 
low dopamine production and neurotransmission are 
associated with an increased risk of binge/purge type 
EDs [55]. The remaining three polymorphisms identi-
fied in BN aetiology were associated with an estrogen 
receptor, the production of an enzyme expressed in brain 
tissue, and the FTO gene (which has a role in BMI reg-
ulation) [54]. While dopamine and serotonin receptor 
genes (DRD2 and SLC6A4, respectively) are implicated 
in the development of both BN and BED, differing poly-
morphisms in these genes appear to be associated with 
increased risk of developing one disorder over the other 
[54]. Further, triallelic1 variations in a serotonin receptor 
allele (5-HTTLPR) have also been observed to contrib-
ute to compulsive personality traits and the development 
of AN, BN, and eating disorder not otherwise specified 
(EDNOS) [56, 57]. A polymorphism of the oxytocin 
receptor gene (OXT-R) was also found to distinguish 
between risk of onset for restricting type EDs or binge/
purge type EDs, indicating the potential role of oxytocin 
in the development and maintenance of EDs [58]. Addi-
tional research has identified an association between 
a polymorphism in a neurotransmitter inhibition gene 
(HTR1B) and an increased risk of developing BN as well 

1 having three different alleles at the same locus.
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as greater severity of AN symptoms, including low BMI 
[59].

Expression of genes associated with the production 
of appetite and weight control endocrines (leptin, mel-
anocortin, and neurotrophin) are thought to have a role 
in ED development and severity [45]. A case–control 
study by Zeeland et  al. [60] found a significant number 
of AN participants with a polymorphism in a cholesterol 
metabolism gene (EPHX2), which was also associated 
with lower BMI (see Table 2). Yilmaz et al. (2014) exam-
ined 20 single-nucleotide polymorphisms2 (SNPs) in the 

endocrine system genes in a sample of individuals with 
BN (n = 745) and AN (n = 245). Although no significant 
differences were observed between either ED diagnosis 
or control participants, two SNPs associated with regu-
lation of BMI were found to have an impact on disease 
severity (See Table 2) [61].

Consequences of variations in endocrine signalling in 
individuals with ED also include reduced capacity for 
interoception3 particularly relating to gastric interocep-
tion. A systematic review of interoception in individuals 
with ED found the strongest correlations were observed 

Table 2 Genes and polymorphisms identified in the development of EDs

ED eating disorder; AN anorexia nervosa; BN bulimia nervosa, BED binge eating disorder

ED Gene Polymorphism (allele) Function

AN CADM1 Cell adhesion molecule 1

MGMT O-6-methylguanine-DNA methyltransferase

FOXP1 Cell and tissue-specific gene transcription

PTBP2 Polypyrimidine tract binding protein primarily expressed in the brain

HTR1B G861 5-hydroxytryptamine receptor 1B

AGRP rs13338499 Agouti-related protein (appetite stimulator)

SLC6A4 5-HTTLPR (S) Serotonin transporter

OXT-R rs2254298 Oxytocin receptor

ESR1 rs3798577 Estrogen receptor

EPHX2 rs2291635 Cholesterol metabolism/BMI

CNTF rs550942 Ciliary neurotrophic factor receptor

BN ESR1 rs928554 Estrogen receptor

CNR1 Rs1049353 Cannabinoid receptor

SLC6A4 5-HHTLPR Serotonin receptor

DRD2 Rs1800497(Taq1A) Dopamine receptor D2

DRD4

COMT Rs4680 (Va1158Met) Catechol-O-methyltransferase

FTO Rs9939609 BMI and fat mass

NR3C1 Bc11 Glucocorticoid receptor

NTRK2 rs1078947 Tyrosine receptor kinase (obesity and mood disorder related)

GR rs6198 Glucocorticoid receptor

BED GHRL Rs696217 Ghrelin

MC4R Melanocortin 4 receptor

DRD2 rs6277 Dopamine receptor D2

rs1800497

ANKK1 Rs1800497 (Taq1A) Ankyrin repeat and kinase domain containing 1

DAT1 Rs2270912 Dopamine transporter 1

Rs2863130

SLC6A4 5-HHTLPR Serotonin transporter

OPRM1 Rs1799971 (118A/G) Dopamine receptor D2

BNDF Rs6265 (Val66Met) Brain derived neurotropic factor

FTO rs1558902 BMI and fat mass

2 Polymorphism is a DNA sequence variation. 3 perception or awareness of sensations inside the body.
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in individuals with AN who consistently had lower gas-
tric interoception relating to satiety and self-reported 
fullness, while individuals with BN were found to have 
lower pain interoception resulting in higher pain thresh-
olds. However, researchers were unable to ascertain 
whether lack of gastric interoception in individuals with 
AN was a result of conscious processing of satiety cues or 
disruptions in endocrine signalling [62].

Non‑shared vs. shared environments
A Swedish study of female monozygotic (identical) and 
dizygotic (fraternal) twins aged between 20 and 47 found 
that nonshared environmental factors between twins had 
a greater impact on ED risk than shared environmen-
tal factors [36]. This finding was further supported by a 
study of an Australian twin sample, which concluded 
that nonshared environmental factors contributed to the 
genetic factors associated with weight loss behaviours 
and overeating behaviours in AN and BN, respectively 
[63]. Shared environmental factors were not observed to 
have an impact on disordered eating behaviours [63].

Exposure to childhood trauma has been linked to pol-
ymorphisms in genes expressed in the glucocorticoid 
receptor pathway which are associated with increased 
risk of developing BN, binge eating, and loss of control 
over eating [51, 64–66]. This finding is supported by 
research conducted by Monteleone et al. [67], who found 
significantly lower levels of cortisol in individuals with 
AN and BN with a history of childhood maltreatment 
than healthy controls and those ED patients with no his-
tory of childhood trauma. Exposure to childhood trauma 
was also found to interact with gene expression through 
creating higher levels of DNA methylation4 in women 
with BN [68]. Analysis of evidence from seven studies 
found a strong additive effect for serotonin transporter 
5-HTTLPR polymorphism combined with childhood 
experiences of physical and sexual abuse in the develop-
ment of BN [69]. Childhood trauma and abuse as a risk 
factor for EDs, particularly related to environmental 
influence, will be further discussed in Sect. Results.

Binge eating disorder
Variation in genes linked to appetite and satiety modulat-
ing hormones such as ghrelin are often implicated in the 
development of BED, as well as several genes related to 
regulation of BMI and fat storage. A study of 4,360 ado-
lescents aged 14 or 16 found that frequency of binge eat-
ing was associated with expression of a polymorphism in 
the FTO gene, thought to play a role in BMI and obesity 
[70]. Further, mutations of the MC4R gene, involved in 

metabolism and feeding, is also associated with BED and 
obesity [71, 72].

As previously discussed, polymorphisms in genes 
responsible for the production of neuroendocrine recep-
tors such as dopamine and serotonin are also commonly 
associated with BN and BED [54]. Reward responses to 
food have long been implicated in the development and 
perpetuation of BED. The expression of two alleles in 
the dopamine D2 receptor has been found to be posi-
tively associated with BED in a sample of 230 individuals 
with obesity [73]. The authors concluded that expres-
sions of these alleles was associated with hypersensitiv-
ity to reward, likely having a causal relationship with BED 
[73]. In a study of female twins in the US, increased binge 
eating frequency was also found to be associated with 
genetic factors related to the personality traits neuroti-
cism and conscientiousness [74].

Night eating syndrome
Genetic research relating to Night Eating Syndrome 
(NES) is less developed than the primary EDs. Work in 
animal models has implicated variants of the VGF, a gene 
responsible for production of a neuropeptide precursor 
in NES aetiology [75, 76]. One familial study was iden-
tified assessing the heritability of NES involving families 
where at least one parent had obesity. Night eating symp-
toms in mothers were strongly associated with similar 
behaviours in their sons and daughters, while no such 
correlation was observed for fathers [77]. Interestingly, 
the association was slightly stronger in sons (r = 0.19) 
than in daughters (r = 0.15), whereas heritability relation-
ships are typically stronger in female offspring in other 
ED diagnoses [34, 77]. This finding was further supported 
by evidence from a Swedish twin registry study where 
males were more likely to endorse night eating traits 
associated with genetic factors, while females were more 
likely to endorse binge eating [76]. Further research is 
required to understand any potential genetic risk factors 
associated with NES.

Summary
There is considerable evidence pointing to genetic risk 
in the development of EDs, with the highest heritabil-
ity conferred for AN [33, 34]. Females are also at greater 
genetic risk for disordered eating in comparison to males 
[39]. When considering the specific genetic variations 
thought to contribute to increased ED risk, genetic asso-
ciations have been found between EDs and other psy-
chiatric comorbidities, however the type of comorbidity 
differs according to the ED diagnosis. For binge-type EDs 
(BN and BED) strongest genetic correlations are observed 
with ADHD [42, 43] whilst AN has strong correlations 
with OCD, MDD, suicidality, schizophrenia, neuroticism, 

4 DNA methylation is a process that controls the expression/suppression of a 
gene without changing the genetic sequence.
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autism, and neurodevelopmental delay [44–48]. In a sim-
ilar manner, genetic correlations with metabolic traits 
appear to differ between ED diagnoses, such that BN and 
BED have been found to share genomic variants with 
overweight and obesity [49] whereas potential AN genes 
uphold a bi-directional relationship with low BMI [38]. 
Genes associated with other metabolic functions, includ-
ing appetite and weight control endocrines (leptin, mel-
anocortin, neurotrophin) have also been implicated in 
ED development and severity, however fewer differences 
between ED diagnoses are apparent. Polymorphisms in 
the genetic loci responsible for neurotransmitters associ-
ated with reward processing and appetite regulation hor-
mones, including dopamine, serotonin, and cannabinoid 
have been identified as a risk factor across several ED 
diagnoses including AN, BN, and EDNOS [45, 50–62]. 
Additionally, genetic polymorphisms in the glucocorti-
coid receptor pathway responsible for the stress response 
have been linked to individuals who have experienced 
trauma and are associated with increased risk for BN [51, 
65, 66].

2. Gastrointestinal microbiota and autoimmune 
reactions
Gastrointestinal microbiota
The role of gut microbiota and immune system reac-
tions in the development and perpetuation of EDs is an 
emerging field, however is receiving growing attention. 
Endocrines produced in the gastrointestinal (GI) tract 
communicate with the brain to regulate functions of 
appetite and satiety. Given the role of these functions in 
EDs, it is thought that dysregulation of the gut microbi-
ome may be partially responsible for ED psychopathol-
ogy [78–80]. A review of evidence on the gut microbiome 
suggests that the growth cycle of gut bacteria and their 
metabolites5 may contribute to patterns of accelerated 
and/or prolonged satiety in AN and periodic lack of satia-
tion in BN [78]. In a study of 33 AN patients undergoing 
refeeding, Hanachi et  al. [81] found the AN patients to 
have significant gut microbial dysbiosis compared with 
22 healthy controls.

Several studies of AN have investigated the role of a 
protein (CIpB) produced by the Escherichia Coli (E. Coli) 
bacteria. The CIpB protein has a similar structure to the 
human hormone responsible for simulating secretion of 
satiation peptide YY. The peptide YY has been detected 
in high levels in the blood plasma of individuals with AN 
compared to healthy controls [78, 82, 83]. Peptide YY lev-
els have also been found to be elevated among individ-
uals with AN-R as compared to those with AN-BP and 

healthy controls [84]. Intestinal infections and chronic 
inflammation can lead to large increases in the number 
of E. coli bacteria in the GI tract, therefore increasing the 
levels of peptide YY and potentially increasing risk of ED 
[83]. The CIpB protein produced by E. Coli also prompts 
an immune reaction whereby autoantibodies are created. 
The position on the receptor for this autoantibody has 
been shown to differentiate between risk for BN and BED 
or AN [78]. Despite such emerging evidence indicating a 
role for gut microbiome dysregulation in EDs, research-
ers consider much of the evidence to be in an observa-
tional phase or using murine models6 and lacking the 
capacity to explain aspects of ED pathology [79, 85].

Autoimmune and autoinflammatory diseases
Gut microbiota are also known to interact with auto-
immune responses, which have been investigated as a 
potential risk factor for EDs. In a large population-based 
cohort study, autoimmune and autoinflammatory dis-
eases were identified as a significant predictor in the 
development of EDs and were associated with a 36% 
increased chance of developing AN. Interestingly, risk 
of BN and EDNOS was much higher at 73% and 72%, 
respectively [86]. Among a sample of patients hospi-
talised for EDs in Finland, higher prevalence of type 1 
diabetes and Crohn’s disease was observed compared 
with healthy controls [87]. A recent meta-analysis has 
also identified a bidirectional association between coe-
liac disease and EDs. In particular, patients with AN 
are at a significantly greater risk of coeliac disease than 
healthy adults without AN [88]. Further, researchers 
argue that symptoms of ED commonly mimic those of 
chronic inflammatory GI and endocrine disease, includ-
ing inflammatory bowel disease and diabetes type 1 and 
2, emphasising the importance of screening for possible 
co-occurrence [89]. Unlike the vast majority of other risk 
factors associated with EDs, autoimmune and autoin-
flammatory diseases represented a greater risk for male 
participants as compared to females [86].

Diabetes
As a type of autoimmune disease, diabetes is commonly 
associated with EDs. There is a substantial evidence base 
indicating an increased prevalence of disordered eat-
ing behaviours among individuals with both type 1 and 
type 2 diabetes [90, 91]. However, much of the evidence 
is observational and there are limitations in distinguish-
ing between avoidance of certain food groups due to 
presence of an ED versus a feature of diabetes manage-
ment [92, 93]. Nevertheless, high rates of ED behaviours 

5 Small molecules formed in or necessary for metabolism. 6 Models using rates and mice.
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not related to food restriction (e.g., excessive exercise, 
vomiting, and laxative abuse) have been observed in 
adolescents and adults with diabetes [94, 95]. Insulin 
manipulation or restriction has also been observed in 
adolescents with diabetes resulting in poor glycaemic 
control and poorer outcomes [89, 90, 94–96]. Interest-
ingly, a study of adults has revealed that weight/shape 
overvaluation was lower in participants with diabetes 
(31.5%) compared to those who did not have diabetes 
(41.2%). The authors suggest that this may indicate that 
BED, as an ED for which weight/shape overvaluation is 
not a diagnostic criteria, may be of particular concern 
among adults with diabetes [97].

Summary
In terms of biological risk factors, evidence has largely 
focused upon proteins produced by gut bacteria, which 
have been implicated in dysregulation of appetite and 
satiety in individuals with EDs. The metabolites of gut 
bacteria are thought to play a role in disordered eating 
patterns, including prolonged satiety in AN and peri-
odic absence of satiety in BN [78–80]. For example, a 
protein produced by E. Coli bacteria has been found to 
mimic the structure of the satiation peptide YY, a pro-
tein that is higher in individuals with AN as compared to 
healthy controls [83, 84]. Findings such as these have led 
researchers to consider intestinal infections and chronic 
inflammation as a potential risk factor for EDs. However, 
research in this field is emerging, with further studies 
needed to better understand the association between gut 
microbiome dysregulation and EDs. Large studies have 
indicated that having an autoimmune or autoinflamma-
tory disease, such as Crohn’s disease, inflammatory bowel 
disease, diabetes type 1 and 2, and coeliac disease, is also 
significantly associated with increased risk of BN and 
EDNOS, and to a lesser extent, AN [90–95].

3. Childhood and early adolescent experiences
A range of childhood experiences have been linked to 
the development of EDs later in life, including in-utero 
exposures, family dynamics and parental characteristics, 
childhood weight, and experiences of abuse and trauma.

In utero exposures
There is evidence to suggest that exposure to certain 
levels of hormones during foetal development could 
increase risk of ED development later in life. In a large 
cohort study of women in the UK, daughters whose 
mothers had a lifetime diagnosis of BN were found to 
have been exposed to high levels of prenatal testosterone 
in the womb, which was implicated in an increased risk of 
BN and binge eating [98]. However, a large multinational 

twin study was unable to find any link to in utero expo-
sure to sex hormones and ED onset later in life [99].

Research has indicated that in-utero exposure to high 
levels of cortisol through maternal stress is associated 
with later development of ED [100, 101]. A further study 
in the UK found that individuals who were born pre-
term had an increased risk of ED associated with struc-
tural brain alterations linked to underdevelopment [102]. 
Additional risk factors include the use of substances dur-
ing pregnancy (e.g., nicotine) and maternal illness lead-
ing to malnutrition (e.g., anaemia), which have also been 
linked to an increased risk of AN and BN in the child 
later in life [103].

Risk factors conferred during foetal development are 
further supported by findings that risk of BED is associ-
ated with high weight at birth or being large for gesta-
tional age, while AN was associated with low weight at 
birth. No significant foetal developmental risk factors 
have been identified for BN [104]. Moreover, stressful 
events experienced by mothers in the year prior or dur-
ing pregnancy, in particular the death of a close relative 
in the six months preceding pregnancy, have been shown 
to have an impact on the development of feeding or EDs 
in infants and toddlers [105]. Feeding issues in babies 
of mothers who had an ED diagnosis during pregnancy 
were also noted in this cohort [106].

A recent systematic review identified an associa-
tion between AN and older maternal age, preterm birth 
(< 32 weeks), lower birth size, and maternal health com-
plications (e.g., preeclampsia, eclampsia). The review also 
reported an association between BN and maternal stress 
during pregnancy [107].

There appears to be an impact of pregnancy upon the 
eating behaviours of women with an ED diagnosis. One 
study has found that ED behaviours across diagnoses 
tended to improve significantly during the pregnancy 
period, although this may not be maintained after [108]. 
It has also been reported that pregnancy is associated 
with remission of BN but an increased risk of BED onset 
[109, 110]. Women with a history of psychosocial adver-
sities have been found to possess a significantly greater 
risk for BN during pregnancy [111].

Family dynamics and parental characteristics
Research has shown that children are more likely to 
develop an ED if their parents display characteristics 
commonly associated with ED psychopathology, such as 
drive for thinness and perfectionism [112]. Specifically, 
maternal history of an ED has been shown to be asso-
ciated with higher rates of emotional eating in children 
as young as four years old [113]. The children of women 
with lifetime AN have also been found to exhibit deficits 
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in cognitive functioning, including social understanding, 
visual-motor function, planning, and abstract reasoning 
[114].

Additionally, Larsen et  al. [115] reported that general 
parental psychiatric illness is associated with increased 
risk of BN and EDNOS. The authors also identified the 
experience of childhood adversity and significant family 
disruption as significant risk factors for development of 
BN and EDNOS. Interestingly, no associations between 
childhood adversities and risk of AN could be identified 
by authors, although a separate study identified maternal 
depressive symptoms as a predictor of AN [116].

Adopted individuals have also been identified as hav-
ing a greater risk of binge eating and extreme weight loss 
behaviours, as well as increased risk of a lifetime diagno-
sis of an ED [117]. Other parental characteristics which 
have been associated with ED behaviours include high 
maternal BMI at 16 weeks’ gestation and when their child 
is eight years old, high maternal education attainment, 
and low parental self-esteem [118–120].

Individuals’ perceptions of the quality and nature of 
their parental relationship has been investigated as a 
potential risk factor for development of an ED. Research 
has found that female individuals diagnosed with AN or 
BN report significantly lower perceived emotional con-
nectedness prior to disorder onset than their healthy sis-
ters. In a family-based study of 332 female individuals, 
low emotional connectedness conferred a greater risk of 
developing BN over AN-R [121]. Further, females who 
report low maternal warmth have a higher risk of devel-
oping binge/purge type EDs [122]. Low parental warmth 
appears to be a risk factor for ED development in females 
but not males [123]. A study of AN patients and their 
healthy siblings found that both siblings in these fami-
lies perceived low maternal care and high maternal over-
protection. Siblings affected by AN developed insecure 
attachment compared with their siblings and had higher 
preoccupation with relationships, while healthy siblings 
were able to develop secure attachment and low need for 
approval and high self-transcendence [124]. Other risk 
factors include an oppressive parental relationship and 
childhood unhappiness [122].

Parents’ communication about food, as well as paren-
tal eating behaviours, have been shown to be a significant 
risk factor for EDs in their children. Several studies have 
found that exposure to disordered eating behaviours such 
as dietary restriction in parents is likely to have an impact 
on the early development on EDs in children, beyond 
the influence of genetics [125, 126]. One study identified 
maternal distress as a mediating factor in the relationship 
between maternal ED and infant feeding difficulties [127]. 
Maternal dieting and poor communication among family 
members have also been associated with long-term risk 

for restrictive disordered eating [128]. Conversely, paren-
tal conversations regarding healthy eating, rather than 
dieting or weight, and regular family meals were found 
to be protective against development of EDs among child 
and adolescent samples in Europe and the US [129, 130]. 
Parental pressure to eat, early negative experiences with 
food, and high disgust sensitivity were found to predict 
picky eating behaviours associated with ARFID. Parental 
encouragement around food in childhood was observed 
as a protective factor. Being male was also found to be 
a significant risk factor for adult picky eating behaviour 
and potential ARFID [131].

The experience of stressful life events, including 
bereavement, separation from family members, or 
involvement in an accident have been found to have an 
impact on ED development, in particular BN and BED. 
The occurrence of three or more events in combina-
tion with external criticism of weight or shape has been 
shown to be significant predictors in the year prior to 
BN onset [132]. No significant differences were observed 
between BN and BED in terms of the number or types of 
events experienced prior to onset [133].

Childhood weight
Research on the association between childhood weight 
and risk of eating pathology in later years is ambiguous. 
Several studies have reported that higher weight during 
childhood poses an increased risk of developing an ED in 
later years, including among culturally and linguistically 
diverse (CALD) individuals, as well as males [134–138]. 
Analysis of specific ED behaviours among adolescents 
in the US between 1999 and 2010 found that ED symp-
tomatology and weight/shape concern persisted beyond 
adolescence for individuals who were overweight. Con-
trastingly, for non-overweight individuals, unhealthy 
weight control behaviours and body dissatisfaction 
decreased over time [139]. Other studies have found that 
adolescents with a weight history in the overweight range 
experience a significantly greater drop in BMI, higher lev-
els of ED psychopathology and comorbid mental health 
difficulties, and take much longer to be identified than 
adolescents without a history of overweight [140], 141.

Contrastingly, explorations of the association between 
weight history and AN specifically have found that low 
baseline BMI is a significant risk factor for development 
of both atypical AN and AN [38, 142, 143].

It has been suggested that parental perception of 
their child as being overweight may be a more power-
ful predictor of ED development than the child’s weight 
itself [118, 144, 145]. The significant impact of parental 
behaviours on ED risk has been supported by a study 
comparing individuals with BN to healthy controls and 
individuals with other psychiatric conditions. While 
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being overweight or obese in childhood was identified 
as a risk factor, high maternal expectations and nega-
tive parental attitudes about weight and obesity in child-
hood were more strongly associated with the onset of 
BN among participants [146, 147]. These risk factors are 
also associated with onset of BED [148]. Negative paren-
tal attitude towards childhood weight, including parental 
teasing about weight, has been shown to have a strong 
positive association with ED behaviours in both males 
and females, in particular binge eating behaviours [146, 
149, 150]. Parental comments about their child’s weight 
and eating behaviours are also significantly associated 
with increased drive for thinness and body dissatisfaction 
[151, 152].

Abuse and trauma
Experience of childhood trauma and abuse has been 
consistently identified as a non-specific risk factor for 
the development of EDs, although these experiences are 
more strongly associated with binge-purge type disorders 
such as BN, BED, and AN-BP [153–157]. Evidence from 
several studies suggests that emotional abuse is a signifi-
cant predictor of binge/purge symptomology in women, 
while sexual abuse and physical neglect were associated 
with symptoms in men [158–160]. Sexual harassment has 
also been identified as a risk factor for EDs however lit-
tle is known about the causal relationship or the role of 
mediating factors [161]. Attempts to investigate the asso-
ciation between types of childhood trauma and specific 
ED diagnoses have found that emotional abuse is a risk 
factor for all core ED symptoms [162]. A large-scale study 
of young adults in the US found that participants who 
reported multiple types of maltreatment in childhood 
were almost twice as likely to report binge eating and 
skipping meals as compared to those who reported no 
or low maltreatment [163]. Verbally abusive fathers have 
been shown to be strongly associated with AN-BP and 
BN, and verbally abusive mothers influence the develop-
ment of BN [164].

Studies conducted in groups of women with obe-
sity have found relationships between binge eating and 
childhood abuse and neglect. The severity of the abuse, 
rather than the type of abuse, appears to have a role in 
the development of BED and severity of food addiction 
[165, 166]. A recent study has found that childhood food 
neglect is associated with increased risk for BN and BED 
even after adjusting for other adverse experiences and 
financial difficulties experienced during childhood [167]. 
A study on the impact of childhood emotional abuse and 
ED risk found that low self-perception and self-esteem 
caused by the abuse contributed to an increased risk of 
BED and NES [168]. Further, individuals with both an ED 
diagnosis and a history of childhood trauma and abuse 

have been found to have increased risk of lifetime suicide 
attempts [169, 170].

The experience of childhood bullying has been found to 
increase risk of AN, and to a lesser extent BN, in children 
and adolescents [171–173]. However, increased risk of 
EDs was not found to carry on into early adulthood [171]. 
Weight-based teasing has also been associated with emo-
tional eating, eating in the absence of hunger, and disor-
dered eating attitudes and behaviours [174]. Consistent 
with existing evidence, an observational study of 182 
adolescents receiving treatment for EDs found bullying 
was the most common form of trauma experienced by 
patients [175]. Assessment of the impact of cyberbullying 
also found the experience predicted onset of AN, BN, and 
EDNOS in a group of individuals with an ED diagnosis 
and increased ED symptomology and depression among 
a group of high-risk individuals [176]. Exposure to online 
content and risk of ED development is discussed further 
in Sect. Gender.

Summary
An overview of the evidence regarding the impact of early 
experiences in terms of ED risk has identified a range of 
factors starting from the in-utero environment through 
to adolescence. In-utero exposure to high levels of tes-
tosterone, cortisol, or substances have been associated 
with increased risk of EDs [98–100, 102, 103]. There is 
also evidence to linking high birth weight to BED and low 
birth weight to AN [104]. Weight persists as a risk fac-
tor throughout childhood and adolescence, with research 
findings that high maternal expectations and negative 
parental attitudes about weight are also associated with 
ED risk. The quality and nature of one’s parental rela-
tionship is considered another risk factor for EDs, such 
that lower ratings of parental warmth or emotional con-
nectedness have been reported by individuals with AN 
and BN as compared to their healthy siblings [121–124]. 
Experiences of childhood adversity, significant family dis-
ruption, childhood trauma (including neglect and emo-
tional or sexual abuse) are well-documented risk factors, 
with evidence suggesting that they are most likely to con-
tribute to the development of binge/purge type disorders 
(AN-BP, BN, BED, PD) [115, 153–156]. Researchers have 
also suggested that the link between EDs and trauma is 
likely to be underestimated due to non-disclosure [207].

4. Personality traits and comorbid mental health 
conditions
Traits such as anxiety, perfectionism and obsessive-com-
pulsivity are frequently associated with increased risk 
of EDs and may play a substantial role in the severity of 
symptoms, response to treatment, and risk of relapse 
[178].
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Perfectionism, impulsivity, compulsiveness, and avoidance 
motivation
Rather than being linked to diagnostic type, a meta-
analysis of personality traits (Farstad et  al., 2016) found 
a more robust association with specific behaviours and 
symptomatology. Studies have shown that relative to 
controls, individuals with ED have elevated levels of 
perfectionism (setting of excessively high standards for 
performance, accompanied by overly critical self-eval-
uation); neuroticism (tendency to experience negative 
effects such as anger, anxiety, self-consciousness, irrita-
bility, emotional instability, and depression); impulsiv-
ity, particularly negative urgency (tendency to engage in 
impulsive behaviour when experiencing strong negative 
emotion); compulsivity (tendency toward overcontrolled 
behaviour); avoidance motivation (tendency to move 
away from or avoid situations associated with punish-
ment); sensitivity to social rewards; introversion; and 
self-directedness (goal-oriented behaviour) [178–186].

Perfectionistic traits are common in both AN and BN. 
A systematic review and meta-analysis concluded that 
individuals with AN tended to place greater emphasis on 
high personal standards, while individuals with BN were 
more likely to perceive high levels of parental criticism 
[178]. The contribution of perfectionism to ED symp-
tomatology (including dietary restriction and shape and 
weight overvaluation) was further supported by Joyce 
et al. [180] in a community-based sample of women. The 
study was inconclusive as to whether perfectionism was 
the cause of the ED symptoms. However, a significant 
positive association between perfectionism and weight 
and shape overvaluation was observed [180].

Among a sample of adolescent females recruited from 
an ED service in Australia, researchers found both a 
direct relationship between perfectionism and AN symp-
toms as well as an indirect relationship when mediated 
by depression [187]. The two different relationships were 
found to be equally viable, further supporting the notion 
of a reciprocity of symptoms between anxiety, depres-
sion, and AN, which are preceded by perfectionism.

In a 10-year follow-up study of university-aged adults 
in the US perfectionism was associated with the onset 
of AN, BN, and EDNOS and found to contribute sig-
nificantly to disorder maintenance [188]. The tendency 
toward perfectionism in AN has been linked to a trait 
of vulnerable narcissism, ‘hiding the self,’ described as 
an unwillingness to show one’s faults or needs to others. 
The ability to exhibit control over emotional needs and 
relationships was correlated with AN-R in a compari-
son study involving individuals with AN and BN. How-
ever, the cross-sectional design was unable to determine 
whether this trait preceded AN-R and the sample size 
was relatively small [189].

Obsessiveness has also been found to be strongly asso-
ciated with AN. Among a clinical sample of patients 
with AN and atypical AN, obsessiveness was positively 
correlated with a drive for thinness, a key aspect of AN 
symptomatology. The study did not find any significant 
differences between AN and atypical AN in terms of 
obsessive behaviours [190].

Studies seeking to assess personality traits contributing 
to differences in clinical presentation between restricting 
and binge/purge ED subtypes conclude that alexithymia 
– the inability to identify or verbally describe feelings 
or emotions – plays a role in the emotional dysregula-
tion displayed by both AN-R and BN patients [191, 192]. 
Higher levels of alexithymia have been associated with 
greater risk of re-hospitalisation in a three-year follow-
up study of women with both AN and BN [193]. Prefit 
et al.’s [194] meta-analysis of studies into EDs and associ-
ated personality traits found lack of emotional awareness 
and inability to regulate emotions leading to maladap-
tive ED symptomology was not diagnosis specific [194]. 
Findings from the meta-analysis support Brown et  al. 
(2018), suggesting a need for emotion-focused treatment 
approaches such as dialectical behaviour therapy (DBT) 
[192, 195].

While binge/purge presentations are consistently 
associated with impulsivity and greater emotional dys-
regulation [196, 197], one study demonstrated no signifi-
cant differences in ability to regulate emotions between 
AN-R and BN patients with high levels of alexithymia 
[192]. However, in another study involving clinical sam-
ples of AN-R, AN-BP and BN patients, individuals with 
AN-R were found to have fewer fluctuations in mood 
than individuals with AN-BP and BN. Only in groups 
exhibiting binge/purge symptomology were these behav-
iours observed as a method for alleviating negative affect 
[198]. Similarly, among a group of 139 female college stu-
dents, lower impulsivity in addition to lower self-esteem 
was found to be associated with AN risk [199]. A recent 
systemic review has warned that due to methodologi-
cal limitations in the studies conducted to date, there is 
insufficient evidence to support the characterisation of 
AN and BN as being low and high in impulsivity, respec-
tively [200].

Individuals with binge/purge subtypes EDs, including 
AN-BP, BN, BED and various OSFEDs, have been found 
to have higher levels of avoidance motivation, impulsivity, 
emotional dysregulation, anxiety, depression, and para-
noia than healthy controls [178]. Within a clinical sam-
ple of AN patients, individuals displaying binge/purge 
symptoms were more likely to engage in non-suicidal 
self-injurious behaviour and have lower self-directedness 
and co-operation than individuals with AN only [201]. 
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However, the literature is inconclusive as to whether 
these traits contribute to ED onset or are symptoms of it.

Several studies have observed high levels of impulsiv-
ity in individuals with BN, with these individuals com-
monly displaying negative urgency, lack of planning and 
sensation seeking. Farstadt et  al. (2016) in their meta-
analysis also argue a role for compulsiveness (i.e., the 
tendency towards overcontrolled behaviour), suggesting 
that the interaction of personality traits such as impul-
siveness and compulsiveness can have implications for 
ED symptomology and disorder severity [161, 180, 183, 
184]. In this manner, impulsivity was found to have a sig-
nificant impact on the types of ED symptomatology dis-
played by the individual and clinical presentation [178, 
195]. In contrast, Waxman [195] found no significant 
differences in impulsivity between ED diagnoses. Wax-
man [195] suggested that while there is a lack of evidence 
from longitudinal studies to determine conclusively that 
impulsivity is a risk factor in the development of ED, evi-
dence from studies using proxy measures such as delin-
quency found these behaviours preceded BN onset. One 
further study has reported an association between NES 
and impulse control disorder [202]. It has also been sug-
gested that impulsivity and addiction-like mechanisms 
may explain the association between ED psychopathol-
ogy and both high-risk sexual behaviours and substance 
misuse [203, 204].

A study of 83 sister pairs found participants with a 
lifetime ED diagnosis displayed higher levels of inter-
nalising behavioural issues (social withdrawal, anxiety, 
depression) and/or externalising behavioural problems 
(aggression and delinquency) than their healthy sisters 
[205]. Internalising behaviours were found to be a strong 
predictor for AN-R, while externalising behaviours were 
strongly associated with later onset of bulimic symptoms 
and BN [205].

Two models illustrating risk of bulimic behaviours 
among young females have attempted to account for 
both the role of personality traits and traditional ED con-
cepts of the ‘thin ideal’ [206]. Pearson’s integrated model 
of risk combines the ‘state-based’ pathway, which shows 
binge eating as an impulsive lack of control behaviour 
and purging as a compulsive correction, and the ‘trait-
based’ pathway, which emphasises negative urgency as a 
consistent tendency toward impulsivity and stress alle-
viation through binge eating. The ‘trait-based’ pathway 
also considers the role of inherited ED risk and predis-
posing childhood exposures [206]. Pearson et  al. argue 
that integration of the ‘trait-based’ model considers the 
important role of heritability and negative urgency that 
is absent from the Stice model [207]. Further investiga-
tion of disease models of bulimic behaviour by Dakanalis 

et  al. [208] indicate that risk factors are more complex 
than can be mapped by the dual pathway model, citing 
bi-directional relationship between dietary restriction 
and negative affect.

Negative urgency has also been found to be an inde-
pendent predictor of food addiction among individuals 
displaying binge-eating symptomology [209]. A further 
study by Utschig et al. [210] indicated that fear of nega-
tive evaluation from others is a predictor for body dis-
satisfaction and pressure to be thin, contributing to an 
internalised ‘thin ideal’ in individuals with BN and feed-
ing into the state-based model. Fear of negative evalua-
tion is considered an aspect of social anxiety and relates 
to heightened sensitivity to social rewards, a trait found 
to be elevated across ED diagnoses [178, 210].

Personality disorders
The central role of certain personality traits in the per-
petuation and potential development of ED sympto-
mology reflects established relationships between some 
personality disorders and EDs [211–213]. Comorbidity 
studies have found borderline personality disorder (BPD) 
to most commonly occur with BN and other binge/purge 
ED subtypes [212]. This finding is supported by research 
on personality traits in EDs where avoidant behaviours 
and low emotion regulation flexibility are elevated in 
bulimic-type disorders and also a core feature of BPD 
[178, 212, 214]. However, some researchers argue that the 
co-occurrence of EDs and personality disorders may have 
been inflated in previous studies [215]. In a sample of 132 
females with ED, prevalence of any personality disorder 
was 21%, lower than in other studies where reported fig-
ures were between 27 and 95% [215]. However, findings 
from von Lojewski et al. [215] were consistent with exist-
ing evidence that BPD traits were significantly associated 
with binge/purge EDs compared with AN-R. Individu-
als with comorbid BPD and ED were also more likely to 
report self-induced vomiting as compared to any other 
personality disorder. Co-occurrence of EDs and BPD 
has also been associated with increased risk of engaging 
in non-suicidal, self-injurious behaviours within a clini-
cal sample [212]. Meta-analysis of 20 studies published 
between 1987 and 2010 found comorbidity of BPD with 
EDNOS (now OSFED) to be 38%, and 29% with BED. 
Researchers indicated that ED and personality disor-
der comorbidity are more common among individuals 
with AN and BN than BED and EDNOS [216]. However, 
among patients with BED or EDNOS, avoidant person-
ality disorders were found to be the most common, fol-
lowed by BPD [216]. It should however be noted that 
two of three studies identified by the Rapid Review con-
cerning ED and personality disorders were restricted to 
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relatively small clinical samples without control groups. 
They were also limited by their cross-sectional design in 
their capacity to investigate the temporal relationships 
between disorders.

Anxiety, mood disorders and psychiatric comorbidities
Co-occurring and preceding mental health conditions, 
particularly those with shared genetic and experiential 
influences such as anxiety and mood disorders, are also 
risk factors for EDs. While it is difficult to assess which 
condition precedes the other without use of prospective 
study designs [217] these relationships have been widely 
studied in AN and BN, and there is some evidence for 
anxiety and mood disorders including depression and 
bipolar disorder preceding ED symptomatology. Evi-
dence from a three-year prospective study of 615 pairs of 
twins in the US suggests elevated risk for AN is associ-
ated with higher levels of depression and anxiety in com-
bination with a high drive for thinness, rather than either 
risk factor alone [218]. There is less conclusive evidence 
on the relationship between BN, anxiety, and depression 
although some preliminary research was identified indi-
cating several key symptoms were shared between the 
three disorders [219].

Mood disorders
In clinical ED populations, prevalence of mood disorders 
is frequently high [220]. In one study, major depressive 
disorder (MDD) was found to affect 64% of individuals 
with AN-R and over 75% of binge/purge ED subtypes 
(AN-BP, BN). Sequencing of disorder onset found that 
mood disorders preceded ED onset in a third of the AN-R 
cases and 40% of the AN-BP/BN cases. The remaining 
comorbid cases were either co-occurring or onset follow-
ing ED diagnosis. These findings from Godart et al. [220] 
indicate that depressive disorders can be both a predictor 
and consequence of ED, as well as a comorbidity caused 
by malnutrition further complicating management and 
treatment of EDs.

Assessment of the temporal relationship between 
depression and disordered eating in an eight-year lon-
gitudinal study found depressive symptoms predicted 
increases in BN behaviours, which in turn predicted 
increases in depressive symptoms [221]. These findings 
indicate there may be a reciprocal relationship between 
the two conditions. A reciprocal relationship was also 
identified in a larger cohort of adolescent females where 
individuals who reported depressive symptoms were 
twice as likely to engage in overeating and binge eating at 
four-year follow-up, and individuals reporting overeating 
and binge eating were also more likely to report depres-
sive symptoms at follow-up [222].

Anxiety disorders
There is evidence to suggest that anxiety is the most com-
monly occurring comorbidity with ED [223]. Childhood 
anxiety disorders have repeatedly been found to precede 
the onset of an ED, particularly AN [224–228]. Studies 
have identified a greater incidence of childhood obses-
sive–compulsive traits in individuals diagnosed with AN 
in comparison to control groups without an ED [177]. 
Micali et al. [211] conducted a longitudinal study of 231 
young people diagnosed with OCD over a nine year 
period. Of the 126 participants who completed the fol-
low up assessment, 12.7% had a diagnosis of an ED. Such 
findings highlight predictive value of childhood anxiety 
disorders in the later development of EDs, especially AN.

A reciprocal relationship between GAD and AN was 
indicated in a large twin study by Thornton et  al. [229] 
whereby having GAD significantly increased likelihood of 
AN and having AN significantly increased likelihood of 
GAD. The group with AN and GAD had the lower mean 
adult BMI than both AN only and GAD only groups and 
healthy controls. These findings indicate the presence of 
comorbid mental health conditions may exacrerbate EDs 
and increases severity of symptoms. Sihvola et al. (2009) 
found co-occurrence of MDD and GAD at age 14 was 
strongly associated with onset of ED at follow-up (age 
17). Weaker associations were observed for both MDD 
and GAD alone [230].

Ciarma and Mathew [231] investigated the relationship 
between social anxiety disorder (SAD) and disordered 
eating among adults aged between 18 and 35 living in the 
community. This study found self-esteem and stress reac-
tivity resulting from interpersonal conflict to be partial 
mediators, indicating that ED symptoms can be elicited 
by heightened responses to stress from social conflict and 
negative self-view. However, the partial mediation effect 
observed indicated that other unidentified factors may 
also have a role in the relationship. A further study of 
adolescents found evidence of a bidirectional relationship 
whereby depression and anxiety were risk factors for dis-
ordered eating behaviours, which in turn led to increased 
depression and anxiety [232].

Prevalence of social anxiety was also found to be high 
among a separate clinical sample of Australian adults 
with an ED, where 42% were found to have social pho-
bia. It was also the most commonly diagnosed anxi-
ety disorder within each of the ED subtypes, including 
33% of those diagnosed with BN, 26% for AN and 25% 
for EDNOS. Investigations into the temporal relation-
ship between ED diagnosis and anxiety disorder have 
found many individuals have anxiety prior to their ED 
diagnosis [225–227]. However, in one systematic review, 
this was supported only by the included retrospective 
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case–control and cohort studies, and was not supported 
by evidence from prospective studies included in the 
review [227]. This discrepancy highlights the potential 
role of recall bias that may be present across studies relat-
ing to anxiety and EDs [227]. OCD and SAD also tend to 
precede onset of ED, and BN in adolescence may increase 
risk of SAD and panic disorders in adulthood [233].

In some individuals, shame has been found to predict 
later onset of BN and social anxiety, indicating a shared 
risk factor for both conditions [234]. Impaired psychoso-
cial functioning and capacity to maintain interpersonal 
relationships associated with shame or shyness was also 
found to predict ED onset among adolescents in the US 
[235].

Psychiatric comorbidities of ED diagnoses other than AN/BN
Evidence relating to mental health comorbidities for 
EDs other than AN and BN is less developed. Studies 
conducted investigating BED and NES are confined to 
clinical samples with cross-sectional designs, highlight-
ing a need for further work in this area, especially con-
sidering the high prevalence of psychiatric comorbidities 
detected in individuals with these diagnoses. Among 
patients receiving treatment for BED, 74% had a lifetime 
psychiatric disorder diagnosis, and 43% had a current 
diagnosis [236]. In a population of overweight and obese 
patients with severe mental illness, 25% were diagnosed 
with NES and 6% with BED [237]. Other studies measur-
ing NES in patient samples with depression and bipolar 
disorder (BD) found the prevalence to be 32.5% and 8.8% 
respectively [238, 239]. Higher prevalence of NES was 
detected in both depression and BD groups compared 
with healthy controls, indicating increased risk among 
these individuals.

ED and BD comorbidities are also commonly reported 
in research, with association between BD and BN/BED 
considered particularly significant, although the casual 
and temporal relationships between the disorders are not 
well understood [240–242]. While it is likely that some 
risk factors are shared, lack of data regarding disorder 
onset limits commentary on the relative risk BD confers 
to the development of ED [241]. One review found inci-
dence of BD to be 4.7 times higher in individuals with BN, 
3.6 times higher in individuals with BED and 3.5 times 
higher for binge/purge ED subtypes overall. Due to the 
low prevalence of AN and BD in the general population, 
an accurate estimation of this comorbidity is difficult to 
obtain [241, 243]. BD in individuals with ED is associated 
with increased severity of core symptoms including body 
dissatisfaction, weight/shape concern, eating concern, 
impulse regulation, interoceptive awareness and perfec-
tionism [244]. Mood instability is also significantly higher 
in individuals with a BD/ED comorbidity compared to 

those with BD alone. Systematic review of BD and its 
clinical correlates by McDonald et al. [245] suggests this 
finding indicates shared aetiology between ED and BD 
through emotional dysregulation.

ADHD and autism spectrum disorders
There is an emerging body of literature exploring asso-
ciations between EDs and attention-deficit hyperactiv-
ity disorder (ADHD) and autism spectrum disorders 
(ASDs), however few have examined the conditions as 
risk factors in the development of ED. A 2016 meta-anal-
ysis of twelve studies found a three-fold increased risk 
of ED among individuals with ADHD [246]. Similarly, 
a 2020 matched cohort screening study found the same 
three-fold increase—almost one third of children and 
adolescents with ADHD were at risk of ED, compared 
to 12% of healthy controls. Here, BMI was a statistically 
significant predictor of risk [247]. Impulsivity and inat-
tention symptoms of childhood ADHD have been posi-
tively associated with the development of overeating and 
bulimic-type behaviours in adolescence [248]. A longitu-
dinal study of a large sample of adolescents reported that 
the onset of emotional and behavioural issues, including 
those associated with ADHD and conduct disorder, was 
observed to occur prior to the onset of disordered eating 
behaviours [249].

A 2013 systematic review found elevated rates of ASDs 
in ED populations compared with healthy controls, how-
ever, six of the eight studies in this review were based 
on longitudinal research using the same community 
sample [250]. The authors suggested a need to integrate 
appropriate, well-structured ASD assessment tools into 
routine care of ED service users, with the prevalence of 
ASD traits potentially contributing to ‘high treatment 
resistance to conventional therapies’ [250]. Dell’ Osso 
et al. [251] tested such an instrument in a sample of 138 
individuals meeting DSM-5 criteria for an ED and 160 
controls. They found significantly higher autism spec-
trum traits in participants with EDs, particularly verbal 
and non-verbal communication, inflexibility and adher-
ence to routine, and restricted interest and rumination. 
Individuals with restrictive EDs were more likely to dis-
play ASD traits. Similarly, as part of a large, population-
based prospective study of women and their children, 
Schaumberg et al. (2021) found autistic-like social com-
munication difficulties during middle childhood were 
associated with BN symptoms during adolescence in 
both males and females [252]. They also discovered that 
misattribution of faces as sad or angry at 8.5  years of 
age was associated with a diagnosis of AN and purging 
behaviours at age 14. Contrarily, Dinkler et  al. [253] in 
their prospective twin cohort study found no association 
between traits of autism in nine-year-old children and a 
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later AN diagnosis, as well as noting a marked elevation 
in restricted/repetitive behaviour and interests only in 
the subgroup of individuals with acute AN. They ques-
tioned previous reports of elevated prevalence of ASD 
in AN and instead wondered if autistic traits may be best 
conceptualised as an epiphenomenon of the acute phase 
of AN.

Post‑traumatic stress disorder
Although there is a large body of evidence relating to 
childhood trauma and abuse as a risk factor for the devel-
opment of ED, few studies were identified investigating 
the role of post-traumatic stress disorder (PTSD) spe-
cifically as a risk factor. No distinction was made in the 
search methodology for this review between complex 
trauma and early childhood adverse events, with all stud-
ies captured under the search term ‘risk factors.’ Studies 
presented in this section, focused on the link between 
diagnosed PTSD and development of ED.

Results from two cohort studies observed an associa-
tion between PTSD and severity of ED symptoms as well 
as relatively high prevalence rates within sample popula-
tions [254, 255]. Among a patient sample in Sweden who 
had experienced trauma either prior to ED onset, after 
onset or within a year of onset, lifetime prevalence of 
PTSD was observed to be 24.1% [255]. An almost iden-
tical PTSD prevalence was found within a smaller eth-
nically diverse sample of obese women with BED in the 
US, at 24% [254]. Analysis of the impact of timing of 
trauma exposure on ED symptom severity in the Swed-
ish sample found the association was only significant in 
the group who had experienced trauma in the same year 
of their ED diagnosis [255]. This analysis was not under-
taken in the US study. Brewerton et  al. [256] assessed 
adults entering ED treatment at seven US sites and found 
49.3% had PTSD. It was found that individuals who were 
significantly more symptomatic had a higher propensity 
towards binge-type disorders and reported worse quality 
of life than those without PTSD. Co-occurrence of PTSD 
and AN was reported by Reyes-Rodriguez et  al. (2011) 
as part of their cross-sectional study of 753 women with 
AN. They found 13.7% of the sample of AN patients also 
met criteria for PTSD with childhood sexual traumas 
being the most common traumatic event associated with 
the diagnosis [257].

Evidence from three studies relating to EDs in vet-
eran populations—a meta-analysis (Barlett and Mitchell 
[259]); a retrospective chart review (Forman-Hoffman 
et  al. [258]); and a retrospective cohort study of female 
veterans (Mitchell et  al. [260])—found an association 
between increased ED prevalence and PTSD and trauma. 
Through a telephone interview with 1004 veterans, For-
mann-Hoffman et al. [258] determined that 16% of their 

sample had a lifetime ED with many of the cases also 
experiencing comorbid PTSD or lifetime sexual trauma. 
However, increased risk for ED among the veteran 
population could not be solely attributed to trauma, as 
unhealthy weight control behaviours are also common in 
this population due to strict weight and fitness require-
ments within the military [259–261].

Summary
The prevalence of personality traits appear to differ 
according to the ED diagnostic category. Elevated lev-
els of perfectionism are common amongst AN and BN, 
obsessiveness strongly associated with AN, and binge/
purge presentations consistently associated with impul-
sivity and greater emotional dysregulation, whereas lack 
of emotional awareness is not ED specific and common 
amongst most ED diagnoses [178–183, 196]. Although 
co-occurrence of ED and personality disorders has been 
consistently identified in studies of comorbidity (e.g., 
BPD and binge/purge EDs), mood and anxiety disorders 
represent the most common psychiatric comorbidities 
in individuals with EDs (e.g., MDD affects over 75% of 
binge/purge EDs, SAD affects 42% of adults with an ED) 
[212, 220, 223, 225–227]. There is also good evidence 
to suggest that the presence of a diagnosable childhood 
anxiety disorder (e.g., OCD) precedes the onset of an ED 
later in life [177, 211]. Other psychological factors which 
appear to contribute to the risk of EDs include diagnoses 
of PTSD, ADHD, or ASD [246, 250, 254].

5. Gender differences
EDs impact a higher number of females with greater 
symptom severity. While common risk factors are shared 
across genders, such as low self-esteem and high shape/
weight concern, males have been identified as less likely 
to engage in severe dieting behaviours compared with 
their female counterparts [262, 263].

Onset
Puberty is a period of significant risk for ED develop-
ment in both males and females. Research has implicated 
increased production of sex hormones during puberty, in 
particular estrogen, in the onset of EDs [264]. Evidence 
has consistently demonstrated that early onset of puberty 
is strongly associated with increased risk for ED develop-
ment in both young males and females. Favaro et al. [265] 
linked earlier age of menarche with a younger mean age 
of onset of AN and BN. It has been suggested that if an 
individual experiences changes to their body shape, asso-
ciated with menarche, at an earlier time than their peers, 
this may lead to heightened body dissatisfaction and 
which in turn may contribute to early the onset of EDs.
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Despite the commonality between males and females in 
terms of the risk of ED development posed by puberty, 
it had been suggested that bodily changes experienced 
during this time possess a stronger impact for females 
as compared to males. It is thought that changes to one’s 
body shape move females further away from the thin 
ideal, whereas the changes for males move them closer 
to ideals around muscularity [266]. These findings have 
been supported by a cohort study, which found that 
bulimic symptoms and body dissatisfaction were asso-
ciated with early puberty in females and late puberty in 
males [267]. Similarly, having a higher BMI comparative 
to peers has been associated with ED risk among teenage 
girls but not boys in a US school cohort [265].

Comorbidity
Research into gender differences has found that an equal 
proportion of male and female adolescents with an ED 
experience comorbid anxiety or depression [268]. A fur-
ther four-year retrospective study in male adolescents 
with a diagnosed ED supported the assertion that comor-
bid anxiety and depression posed considerable ED risk 
to males [269]. Research has also identified increased 
prevalence of compulsive disorders, including gambling 
and substance use, among males as compared to females 
in a cohort of individuals at risk of ED [270]. While male 
ED risk has been associated with compulsive and depres-
sive symptoms in these studies, evidence presented in a 
longitudinal study of adolescents found depression to be 
associated with higher ED symptomology in 12-year-old 
girls but not in boys [271]. Further research into EDs and 
depression in males is required to clarify the impact of 
this association.

Gender roles
Gender roles have been investigated as a potential con-
tributor to ED risk. Exposure to media ideals has been 
found to be associated with increased body dissatisfac-
tion and ED symptomology in university-aged males 
[272]. Research has also indicated that increased femi-
ninity in heterosexual males is negatively associated with 
muscle dissatisfaction [273]. Weak associations have 
also been found between femininity in women and eat-
ing pathology and body satisfaction. Among both sexes, 
masculinity was found to have a significant negative rela-
tionship with eating pathology, also conferring modest 
protection to body dissatisfaction [273].

Interactions between societal gender roles and sexual 
orientation is also known to play a role in ED risk with 
researchers suggesting that greater social body image 
pressures are present among gay males. A systematic 
review of disordered eating among sexual minority indi-
viduals has reported that elevated ED symptomology 

exists across all LGBTQI + groups as compared to het-
erosexual males and females [274]. A further study of 
men aged 18 to 35 found that disordered eating and body 
dissatisfaction was higher in gay and bisexual men com-
pared to heterosexual men, as was susceptibility to social 
messaging around body image [275]. The occurrence of 
body image disorders has also been found to be higher 
among sexual minorities as compared to heterosex-
ual samples [276]. A recent study involving a sample of 
transgender and gender non-binary individuals reported 
that increased internalised transphobia was associated 
with increased likelihood of disordered eating symptoms 
[277]. There is insufficient evidence currently available 
to separate risk of engagement in specific types of ED 
behaviours according on sexual identity [274].

Summary
The literature indicates that whilst both males and 
females are susceptible to risk factors for EDs such as 
early puberty onset and elevated weight/shape concerns, 
it appears that these factors have a stronger impact upon 
females as compared to males in terms of risk of devel-
oping disordered eating behaviours and psychopathol-
ogy (e.g., severe dieting, bulimic symptoms and body 
dissatisfaction) [292, 294, 297–300]. Recent findings also 
indicate that LGBTQI + groups are at a higher risk of ED 
symptomology and body image disorders as compared to 
heterosexual individuals [305–307].

6. Socio‑economic status
Despite the pervasive view that EDs disproportionately 
affect more affluent groups, evidence suggests that disor-
dered eating behaviours occur at similar rates across all 
income levels and regardless of employment status [278]. 
Differences between socio-economic status (SES) seem 
to emerge in the types of disordered eating. Specifically, a 
positive correlation has been reported between non-full-
time workers and binge eating and purging behaviours. 
Also, a trade or certificate qualification has been shown 
to be positively associated with strict dieting as compared 
to groups with no higher education [278]. In contrast, 
a large study conducted in Sweden failed to find a rela-
tionship between social class and household income and 
incidence of EDs in females. However, in males, lower 
household income was associated with increased risk of 
BN and EDNOS, although the study observed a very low 
rate of BN in males [279].

Recent studies in the US have found low food security 
to be a predictor for disordered eating behaviours [280]. 
Among higher SES adolescents, binge eating behaviours 
were associated with weight-related teasing by family 
members [281]. In an adult sample, experience of low 
food security was more common among individuals with 
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BN and BED as compared to healthy weight controls 
[282]. Lower food security in these individuals was asso-
ciated with more frequent binge eating episodes and, in 
individuals with BN, unhealthy compensatory behaviours 
[282].

High levels of parental education have also been identi-
fied as a predictor of EDs [119, 283]. Higher educational 
attainment by both parents as well as maternal grandpar-
ents has been associated with higher incidence of AN, 
BN, and EDNOS equally across diagnoses in females 
[279, 284]. In males a positive association was found 
between parental education and AN, but not for BN or 
EDNOS [279].

Summary
Research into sociocultural risk factors for EDs suggests 
that income has little impact on overall ED risk although 
available evidence points to specific indicators that have 
an influence [278]. Higher education attainment is asso-
ciated with restrictive ED behaviours, while experience of 
food insecurity is associated with binge-type behaviours 
and EDs [279, 282, 284].

7. Ethnic minority
Although there is no evidenced association between eth-
nic background and the risk of ED onset, specific aspects 
of ED psychopathology do appear to differ between eth-
nic groups [285, 286]. A cohort study of females aged 
between nine and 22  years old found those with an ED 
were more likely to be non-Hispanic White, come from 
well-educated households, and be well-educated them-
selves [287]. A recent study of a treatment-seeking 
community sample in US found that Black individuals 
displayed higher rates of BED as compared to other eth-
nic groups, however overall Asian and Black individu-
als were less likely to report ED symptoms than White 
individuals [288]. Significantly higher thin ideal internal-
isation has been observed among Asian-American partic-
ipants as compared with other groups [285]. Additionally, 
the association between fear of losing control of eating 
and depressive symptoms has been found to be stronger 
in Asian and Pacific Islander minorities than other ethnic 
groups [289]. In a study comparing thin-ideal internali-
sation among young Australian and Malaysian women, 
a stronger association between body dissatisfaction and 
restrained eating practices was observed in the Austral-
ian sample [286].

Further investigation of ethnic minority status has 
implicated perceived ethnic discrimination as a risk fac-
tor in ED development. In a cohort of college students, 
perceived discrimination based upon one’s ethnic-
ity was associated with increased prevalence of key ED 

symptoms including restraint, weight/shape concern, 
body dissatisfaction and bulimia [290]. Perceived dis-
crimination was also found to increase drive for mus-
cularity among males in the sample but not drive for 
thinness among females. These findings indicate a poten-
tially growing risk for ED in CALD individuals [290].

Summary
A small body of evidence was identified in the current 
RR regarding the association between ethnic minor-
ity status and ED risk. Of the studies reviewed, unique 
associations have been found between particular ethnic 
groups and specific aspects of ED psychopathology. For 
example, in comparison to other ethnic groups, higher 
rates of BED have been observed in Black-Americans 
and greater thin ideal internalisation in Asian-Ameri-
cans [286, 289]. Given that a significant proportion of 
ED research has been conducted using White/Cauca-
sian participants, greater research efforts are needed 
to better understand the features of EDs in ethnically 
diverse groups.

8. Body image and social influence
Weight/shape concern, overvaluation of weight/shape 
and drive for thinness, referred to here using the term 
body image concerns, are key concepts in ED [291, 292]. 
Along with the social and cultural factors that contribute 
to body image concerns, these concerns have been exten-
sively investigated as risk factors for the development of 
EDs. Research in this area has been concentrated among 
women and girls whose body image concerns are char-
acterised by a focus on low body weight and the thin-
ideal [293], but greater recent focus on men and boys 
with regard to the muscular/lean ideal has been seen 
due to increasing recognition of muscle orientated EDs 
in males. Engagement with particular environments that 
shape social norms for appearance and promote pur-
suit of the ideal body shape or weight, or involvement 
in certain activities with a culture of strict dieting and 
excessive exercise is encouraged, such as college level or 
professional sports, are also well studied risk factors in 
ED literature.

Body image and appearance ideals
Studies using prospective designs have found evidence 
for body image concerns predicting development of EDs 
and ED behaviours. In an eight-year longitudinal study 
of adolescent girls, higher levels of perceived pressure to 
be thin, thin-ideal internalisation, and body dissatisfac-
tion were significant predictors of later onset ED (BN, 
BED, and purging disorder) [294]. Among an adolescent 
sample, dissatisfaction with weight and shape, but not 
overvaluation or preoccupation, was a predictor of onset 
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of an ED after 12  months [295]. The authors suggest 
that while body dissatisfaction may impart risk for ED 
development, the other body image-related constructs 
of overvaluation and preoccupation, may indicate pres-
ence of ED psychopathology. A systematic review of the 
impact of anti-obesity public health messages has found 
that endorsement of thin ideals and drive for thinness are 
exacerbated in response to exposure to messages which 
are stigmatising towards individuals who are overweight 
or obese [296]. In a large longitudinal sample of ado-
lescent boys and girls, body image concerns predicted 
binge eating over 5 years to young adulthood [297] and 
persistent disordered eating 10  years later among both 
males and females [298], and body dissatisfaction, pre-
occupation with body weight and shape, and overvalu-
ation predicted increases in disordered eating 15  years 
later, particularly in females [299]. Similarly, in a cohort 
of this sample characterised as having BMI in the over-
weight category, higher body image concerns predicted 
prevalence and onset of disordered eating (binge eating 
and extreme weight control behaviours) over five years 
[300]. Findings for body image concern as a risk factor for 
development of AN are mixed. In this regard, a system-
atic review of 46 longitudinal studies by Glashouwer et al. 
[301] with a pooled sample of 4,928 patients with AN was 
unable to definitively determine whether body dissatis-
faction was a causal factor in disorder onset.

Media, social media, and the internet
The impact of media depictions of appearance ideals on 
ED symptoms have been examined with studies of vary-
ing methodologies. A meta-analysis of laboratory-based 
experimental studies found that viewing idealised images 
resulted in a small but non-significant increase in body 
dissatisfaction. However, exposure to these images was 
found to have a greater impact on groups considered at 
high-risk for developing EDs [302]. Of note, there were 
no differences observed in the impact of these images 
based on gender, indicating that men and women are 
equally affected by media portrayals of idealised bodies 
[302].

Among 574 women aged between 14 and 36, social 
expectations to be thin were found to mediate the rela-
tionship between protective self-presentation and disor-
dered eating [303]. This finding aligns with research on 
exposure to negative parental attitudes regarding weight 
to be a risk factor in the later development of ED, dis-
cussed previously [118, 303].

As with traditional media, the effects of portrayal 
of idealised bodies on the internet and on social media 
has been explored. Among young women, use of social 
media was found to impact weight and shape concerns 
[304] and among a predominantly female sample of 

participants with AN, use of appearance-focused social 
media was found to be associated with higher levels of 
ED symptoms [305]. A systematic review found that gen-
eral internet use was associated with body image and eat-
ing concerns [306]. Further exploration of problematic 
internet use suggested excessive use of social media was 
associated with increased risk of AN and BN, while video 
gaming was associated with risk of BED [307]. How-
ever, recent proliferation of pro-AN or pro-ED websites 
and social media networks may create online environ-
ments that are more detrimental to the health of indi-
viduals at risk of ED than other forms of media. Even 
among females with normal BMI and no history of ED, 
one week of exposure to pro-ED website content resulted 
in a significant reduction (20%) in calorie intake among 
participants compared to groups who were exposed to 
other website content including health and fitness web-
sites [308]. Dangers associated with pro-ED websites is 
not restricted to females, with a content analysis study 
finding that up to 25% of participants on pro-AN forums 
are male, suggesting that these sites may have a substan-
tive negative impact with males engaged with these sites 
expressing negative experiences including body dissatis-
faction [309].

Summary
Body image concerns are a well-known risk factor for 
EDs. High levels of body dissatisfaction and internalisa-
tion of the thin ideal have been found to be predictors of 
ED onset, whereas related constructs of overvaluation 
and preoccupation with weight and shape are considered 
to reflect current ED psychopathology [270–277]. Expo-
sure to the thin ideal via either traditional media or social 
media is associated with greater risk of an ED, with evi-
dence suggesting that both males and females are equally 
impacted by this content [278–283].

9. Elite sports, female athlete triad, and excessive 
exercise
Engagement in activities that accept or promote strict 
dieting practices and endorsement of low body fat has 
the potential to contribute to development and mainte-
nance of ED symptoms [310]. Consistent with this, EDs 
among elite and college/university level athletes were 
observed at higher rates than in non-athlete compari-
son groups [311], although no difference in prevalence of 
EDs was found between athletes engaged in sports with 
an emphasis on aesthetics and/or weight and athletes 
engaged in sports without this focus. The female ath-
lete triad (FAT), characterised by low energy availability 
(through increased physical activity or dietary restric-
tion), amenorrhea and low mineral bone density, is con-
sidered a consequence of training for elite level sports 
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and pursuit of lean physiques [312]. Features of FAT have 
also been observed in elite para-athletes (n = 260) with 
no difference in risk between genders or sport type [313].

In relation to ED behaviours, among elite athletes 
(n = 224), high prevalence of clinically significant ED 
symptomology (22.8%) has also been found [314].Simi-
larly, in a sample of college level female gymnasts and 
swimmers (n = 325), 4.6% (n = 15) engaged in intentional 
vomiting, 1.5% (n = 5) used laxatives and 2.5% (n = 8) 
used diuretics for weight control. Additionally, 10.5% 
(n = 3.4) engaged in binge eating two or more times a 
week, while almost all participants engaged in binge eat-
ing once a week, 96.6% (n = 314) [315]. However, in a 
smaller UK sample of male and female gymnasts (n = 51) 
no purging behaviours were observed, although 31% of 
male gymnasts in this group scored highly on ED self-
report questionnaires [316].

However, other studies have not found these differ-
ences between athlete and non-athlete groups. For exam-
ple, a cohort study comparing elite and non-elite athletes 
to controls (n = 725) was also unable to find any differ-
ences between the three groups in terms of ED behav-
iours. However, it did highlight distinct differences 
associated with social pressures and influences on body 
image and weight in athletes versus non-athletes. There 
is some evidence to suggest that unlike female athletes, 
male athletes are not at greater risk of developing EDs 
than non-athletes [317]. Evidence from a meta-analysis of 
31 studies of ED athletes indicated that, with the excep-
tion of wrestling, male athletes were not at greater risk of 
disordered eating than non-athletes. Although, research-
ers noted that studies were heterogenous and measure-
ments were impacted by the potential inappropriateness 
of ED assessment tools for male populations [318].

Among non-elite populations, recognising excessive 
physical activity or exercise levels among women in the 
community is particularly important in risk assessment 
of ED, as these individuals were found to be 2.5 times 
as likely to have an ED diagnosis than non-excessively 
exercising individuals [319]. Furthermore, participa-
tion in activities promoting lean body types such as yoga 
and pilates has also been highlighted as a potential risk 
factor for ED development. However, in a large cohort 
study (n = 2,287) of young adults no association was 
found between participating in yoga and pilates and ED 
symptomology among female subjects but increased risk 
of unhealthy and extreme weight control behaviours as 
well as binge eating was observed in males [320]. Further 
research is required to understand the unique associa-
tions identified in this study.

Similar to athletic settings, other physical activity 
pursuits take place in environments that may promote 
ED symptoms. A systematic review and meta-analysis 

observed higher rates of ED among dancers, where danc-
ers were found to have three times greater risk of having 
AN or EDNOS but not BN, than the general population 
and risk was particularly heightened among ballet danc-
ers [321].

Summary
Involvement in elite sports is a potential risk factor for 
disordered eating behaviours among both male and 
female athletes [311–317]. Increased attention should be 
paid towards excessive exercise by non-elite populations 
in the community as risk factor for EDs and to support 
screening and early intervention activities [318–320].

Discussion
This review to aimed to summarise recent peer-reviewed 
evidence relating to risk factors associated with EDs. An 
extensive number of research studies were identified, 
exploring a multitude of risk factors. For the purposes 
of this review, the research findings were broadly char-
acterised into nine primary categories: (1) genetics, (2) 
gastrointestinal microbiota and autoimmune reactions, 
(3) childhood and early adolescent experiences, (4) per-
sonality traits and comorbid mental health conditions, 
(5) gender, (6) socio-economic status, (7) ethnic minority, 
(8) body image and social influence, (9) and elite sports.

Identification of the recent evidence relating to key 
risk factors offers valuable knowledge to researchers, cli-
nicians, and policy makers, such that it may inform the 
development of evidence-based approaches for the care 
and treatment of individuals with EDs. An understanding 
of risk factors is essential for the development and refine-
ment of aetiological models [8]. In a recent review of 
existing models of disordered eating, Pennesi and Wade 
[21] reported that very few of the existing theoretical 
models (18.5%) have informed the development of effec-
tive interventions. The authors call upon researchers to 
use empirically supported risk-factors to modify existing 
theories, which then can inform prevention and treat-
ment interventions [21].

The findings of the current review can be used to deter-
mine which risk factors are differentially appropriate tar-
gets for prevention, early intervention, and/or treatment 
efforts [322]. For example, modifiable risk factors such as 
negative parental comments towards weight and eating 
behaviours may be best approached using targeted pre-
vention parenting programs to assist with modelling of 
healthy eating patterns and family dialogue. There is evi-
dence to suggest targeted prevention programs address-
ing early signs of disordered eating in adolescents (e.g., 
the Body Project, StudentBodies2-BED) are effective in 
significantly reducing future onset of EDs [323, 324]. 
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They represent a targeted, efficient way of addressing 
modifiable risk factors rather than approaching the popu-
lation as a whole in a largely non-specific manner.

Identifying risk factors which are less amenable to 
modification, such as genetic risk factors and autoim-
mune conditions, may represent an opportunity for 
enhanced screening measures to recognise early signs 
of disordered eating prior to onset of full ED diagnosis. 
Research has identified low levels of screening and poor 
detection rates of EDs by health practitioners, in par-
ticular non-stereotypical presentations of EDs in pri-
mary care settings [325–327]. A noteworthy outcome of 
the current review pertains to the growing field of evi-
dence supporting increased risk of EDs within the sexual 
minority groups as compared to heterosexual samples. 
Given the high levels stigma surrounding both LGBTQI 
and EDs, particularly for young males, it is of particular 
importance that clinicians thoroughly assess for disor-
dered eating behaviours within sexual minority groups 
[328, 329]. Accordingly, the findings of this review may 
offer an opportunity for advances in the development of 
resources (e.g., screening instruments) to assist practi-
tioners in recognising evidenced risk factors for EDs.

Finally, awareness of comorbid psychiatric illnesses 
or personality traits may inform targets for treatment 
interventions, including as specific programs for indi-
viduals with comorbid personality disorders and ED. 
Enhanced Cognitive Behaviour Therapy (CBT-e) offers 
an example of the way in which comorbid psychological 
traits, considered to be “external” to the ED itself, can be 
addressed to create a more efficacious, tailored treatment 
for patients [330]. The inclusion of additional treatment 
targets to address comorbid psychological mechanisms 
(clinical perfectionism, core low self-esteem, and inter-
personal problems) allows for cognitive behaviour ther-
apy treatment to meet the needs of non-responders for 
whom comorbid psychopathology may have interfered 
with their treatment response [331].

Additionally, given the search strategy of the review 
adopted a timeline which overlaps between two versions 
of the Diagnostic and Statistical Manual of Mental Dis-
orders [332], namely Version 4 and 5 (i.e., DSM-IV and 
DSM-5), our findings were able to highlight inconsist-
ences in the degree of research conducted across vari-
ous ED diagnoses. In particular, the findings demonstrate 
that considerably less is known about the risk factors 
associated with EDs which were recently included as 
formal diagnoses in the DSM-5, including ARFID, BED, 
rumination disorder, and pica, highlighting the need for 
more focused research efforts to be put towards these 
diagnoses.

In this review, gaps in the existing literature were 
identified. Many of the research studies included in the 

review adopted a cross-sectional study design and there-
fore focused upon associations and correlations between 
EDs and potential risk factors. Consequently, some stud-
ies were limited in their capacity to delineate temporal or 
causal relationships, or how in fact the associations con-
nect the factor with the illnesses. For example, although 
an understanding of psychiatric comorbidities of EDs 
(e.g., perfectionism, impulsivity etc.) provides value, 
without longitudinal research it is difficult to disentangle 
whether these traits contribute to ED onset or are symp-
toms of it. Similarly, identification of trauma and abuse as 
a risk factor for eating disorders needs further clarifica-
tion as this association has been described for many other 
mental health conditions such as anxiety and depression 
[333], and is not likely a specific association to eating dis-
orders. Additionally, several of the studies included in the 
current review were not able to distinguish between fac-
tors related to onset and factors related to maintenance 
in EDs, which represents an important differentiation of 
different classes of risk factors and their influence [207]. 
It is possible that some of the constructs reviewed in the 
present paper have a role as maintenance factors, even if 
they may not have a role as a causal risk factor. An under-
standing of whether one psychiatric condition precedes 
another can assist clinicians in treatment planning and 
inform sequencing of treatment targets. Taken together, 
these considerations represent a limitation in our abil-
ity to understand the implications of these identified risk 
factors. For risk factors which have relied heavily upon 
cross-sectional studies, future research is encouraged to 
adopt experimental or prospective study designs to better 
capture the nature of the variable being examined.

Several of the studies included in the review exam-
ined risk factors in isolation from one another and thus 
assessment of their association with EDs occurred as 
though they were independent contributors of risk. This 
is markedly distinct from real world environments in 
which EDs develop in response to a multitude of risk fac-
tors and consequently, weakens the ecological validity of 
the reported findings. An understanding of the ways in 
which various risk factors interact with each other (e.g., 
whether they are cumulative in nature), is necessary to 
form a detailed conceptualisation of illness profiles for 
both clinicians and researchers, which can in turn inform 
the development of targeted interventions. Conversely, 
in the absence of this information, the mechanisms of 
change are less clear. Future research would benefit from 
adopting an approach towards risk factors as co-occur-
ring, interactional variables as opposed to a siloed view.

Given the attempt to summarise peer-reviewed ED lit-
erature in a broad-reaching and prompt manner, there 
are some limitations of the review. First broad search 
terms, required to fulfil the purpose of the large series 
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of rapid reviews, of which this paper forms part, were 
used to collate evidence, which may have compromised 
the specificity of the included studies for individual ED 
diagnoses and/or phenotypes and individual risk fac-
tors. Additionally, research studies were excluded if they 
reported on unpublished data, implementation research, 
or if they were observational studies; and included stud-
ies were mostly limited to those conducted in Western 
cultures with high-resource health systems. Finally, hav-
ing a specified time period for the review meant that 
seminal studies conducted prior to the start date were 
not included.

Conclusions
This review has identified risk factors for which a sub-
stantial evidence-base exists as well as emerging areas 
requiring further investigation (e.g., ADHD) and ED 
diagnoses where there is less available evidence (e.g., 
BED, ARFID). A broad review of the literature has been 
provided, however future studies are required which 
critique the strength of evidence of the causal nature of 
these risk factors.
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