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Summary

Objective: To describe pathways to eating disorder (ED) development that have been

evaluated in people with overweight and obesity.

Methods: Four databases were searched to identify studies testing ED development

models in adolescents (10–19 years) or adults (>19 years) with overweight and obe-

sity. Explanatory variables were thematically grouped into constructs to describe

pathways to each ED outcome.

Results: Of 2226 studies screened, 46 (10 adolescent; 36 adult) were included. Study

samples were predominantly female, ranging from 22 to 2236 participants and mean

age 12.3 to 56.0 years. In total, 207 explanatory variables were grouped into 18 con-

structs to summarize 107 pathways that were identified. The most common ED out-

come was binge eating (n = 24 studies), followed by global ED psychopathology

(n = 10 studies). Across pathways to ED development, negative affect was the most

proposed construct, followed by preoccupation with weight/shape and weight

stigma.

Conclusion: Pathways to ED development in people with overweight and obesity are

complex and may include more than 18 different explanatory factors of which nega-

tive affect, preoccupation with weight/shape, and weight stigma are the most com-

mon. More research on adolescents, males, and the spectrum of ED in diverse

populations is required for early identification and intervention.

K E YWORD S
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1 | INTRODUCTION

People with higher weight are more likely to have eating disorders

(EDs) or disordered eating behaviors compared to those classified as

having underweight or a normal weight.1,2 Co-existing overweight and

ED behaviors are suggested to be increasing at a faster rate than either

condition alone.3,4 However, the rate of diagnosis, referral for care, and

treatment of EDs is lower in people with overweight and obesity,

despite losing a larger proportion of body weight or having similar ill-

ness duration to those with under, or normal weight classification.5,6

Aside from being at greater risk of having their ED untreated, people

with overweight and obesity are also more likely to seek or be pre-

scribed weight management therapy.7,8 To improve early identification,

prevention, and the safety and efficacy of treatment for both condi-

tions, it is important to understand the risk and protective pathways to

ED development specific to people with overweight or obesity.9

The development of EDs involves a complex combination of bio-

logical, genetic, environmental, and sociocultural factors. Biological

factors encompass neurodevelopmental and neurobiological attributes

which form the basis of personality and cognitive traits.10 Certain

forms of genetic-based temperament are ED risk factors such as per-

fectionism, harm avoidance, dietary preoccupation, and altered intero-

ceptive awareness.10 Sociocultural factors refer to a culture's ideology

communicated through socialization agents, for example, cultural

ideals of body and attractiveness perpetuated through parents, peers,

and media.10,11 On the other hand, environmental determinants of ED

risk refers to external influences (e.g., trauma, nutrition, etc.) on a per-

son's psychology and gene expression.10 It is argued that given the

widespread prevalence of sociocultural and environmental triggers for

ED risk, in contrast to the much lower occurrence of the disease, biol-

ogy and genetic temperament play a core role in its development.10

However, there is vast empirical evidence for various sociocultural

and environmental risk factors of EDs which are more likely to be

modifiable and therefore play an important role in prevention.10,12,13

It is possible that the biological and genetic risk profile and

responses to sociocultural and environmental contributors to EDs in

people with overweight and obesity may differ to people with a lower

weight.9,14 Genetic temperament and psychological traits associated

with body dissatisfaction, along with sociocultural and environmental

factors such as pressure regarding appearance and weight-related teas-

ing and bullying, are suggested to be more prevalent in those with

overweight and obesity compared to those with a lower weight.15–18 In

individuals with diagnosed binge ED, other disordered eating behaviors

such as skipping meals, excessive exercise, and restricting specific foods

for weight control purposes have been observed to be lower in people

with overweight and obesity compared to those with lower weight.19

Similarly, in a sample of women with clinical or subclinical binge ED

with similar levels of ED symptomatology, those with obesity had lower

scores of dietary restraint.20 Given the potential difference in risk fac-

tors, which form the foundation of understanding mechanisms and

pathways to disease development, models of ED development should

be specific to people with overweight and obesity.

Models of disease aetiology consist of pathways outlining inter-

relationships between variables such as risk and protective factors.

There has been extensive research on models of potential pathways

to the development of various EDs, although prevention and treat-

ment remain difficult.21 In a 2016 review, 54 ED models were identi-

fied, and 23 have led to intervention development.21 Common risk

factors across models include preoccupation with weight and shape,

negative affect, self-esteem deficits, and interpersonal issues.21 How-

ever, people with overweight or obesity were poorly represented in

these ED models. Models describing ED development, particularly

those for anorexia nervosa, are often tested among people with a

lower weight. Of the well-known ED development models, to our

knowledge only the dual pathway model22 has been tested and com-

pared for its applicability to people with lower versus those with over-

weight and obesity.23 The original dual pathway model suggests that

body dissatisfaction because of internalization of thin body ideals

leads to negative affect and dietary restraint which results in bulimic

and binge eating.22 The study by Welsh et al. (2016) found that this

model was only partially applicable to those with overweight and obe-

sity with binge ED.23 Dietary restraint was not found to mediate the

model's pathway between body dissatisfaction and bulimic symptoms

in the sample with overweight and obesity; however, it was supported

in those with a “healthy” weight. Similarly, in a young community

sample of men, the pathway from body image concerns to loss-

of-control eating through dietary restraint was observed to be greater

in men classified as having low-to-normal body mass index (BMI) com-

pared to those classified as having overweight or obesity.24 These var-

iations based on weight status further reinforce the need to ensure

that ED development models are applicable to people with over-

weight and obesity. Therefore, the aim of this scoping review was

(a) to identify and describe pathways to ED development that have

been tested or evaluated in adolescents or adults with overweight

and obesity, and (b) summarize the most commonly proposed vari-

ables forming pathways in identified models.
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2 | METHODS

This scoping review was conducted in accordance with the JBI meth-

odology for scoping reviews25 and the Preferred Reporting Items for

Systematic Reviews and Meta-Analyses extension for Scoping

Reviews (PRISMA-ScR) guidance.26 A protocol for this review was

prospectively uploaded on Open Science Framework.27

2.1 | Eligibility criteria

2.1.1 | Participants

The participants in eligible studies for this review were adolescents (aged

10–19 years) or adults (≥19 years) with overweight or obesity. Over-

weight and obesity were defined as a BMI greater than 25 and 30 kg/m2,

respectively in adults. For adolescents, overweight and obesity were

defined as greater than the 85th and 95th percentiles on US Centers for

Disease Control growth charts, respectively, or as the adult equivalent

BMI. Publications reporting on participants with varied weight statuses

(i.e., not exclusive to overweight or obesity) were excluded unless data

were reported separately for those with overweight and obesity.

2.1.2 | Concept

In this review, we included sources of evidence that evaluated explicit

conceptual models or frameworks describing the pathways and rela-

tionship between at least two independent variables (other than

weight status) and the development of ED behaviors or an ED

(i.e., the outcome) in adolescents and/or adults with overweight or

obesity. Individual predictors have previously been explored;12,13,28

therefore, the inclusion of paths between a minimum of two indepen-

dent variables was required to meet this review's aim of exploring

possible pathways to ED development. Possible outcomes included

binge ED or behaviors, bulimia nervosa, anorexia nervosa, fasting, die-

tary restraint, laxative abuse (for the purpose of weight loss), purging,

excessive exercise, and/or other eating psychopathology.

2.1.3 | Context

Contextual focus was directed to studies that tested or evaluated the

applicability of the model pathways to the development of EDs or ED

behaviors and symptoms in adolescents and/or adults with over-

weight or obesity. Testing could involve quantitative models and sta-

tistical analyses or qualitative interviews.

2.1.4 | Types of sources

Sources of evidence considered for this review included peer-

reviewed journal articles, with no restrictions on study methodology,

including quantitative, qualitative, or mixed-methods study designs.

Systematic and scoping reviews were excluded after being reviewed

for relevant studies. Studies published in a language other than

English were also excluded. No date restrictions were placed on eligi-

ble sources of information.

2.2 | Search strategy

The databases MEDLINE, PsycINFO, Embase, and Google Scholar

were searched to 25 July 2022 to identify potential studies for inclu-

sion. The search strategy, including keywords and index terms, was

determined through discussion with the research team and by scan-

ning background literature. The search strategy, adapted for each

database, can be found in Table S1. The reference list of all eligible

sources of information was checked for further eligible studies.

2.3 | Study/source of evidence selection

All sources of information or studies were uploaded into Covidence

for screening and source selection.29 Title and abstracts of studies

were screened for inclusion independently by two reviewers. Full

texts of studies were screened by one reviewer and verified by a sec-

ond reviewer. Disagreements in screening were reviewed and

resolved by discussion and, if required, by the decision of a third

reviewer.

2.4 | Data extraction

One author independently extracted data using a study specific data

extraction form, and a second reviewed the extraction.27 Extracted

data consisted of information on study population demographics,

type(s) of ED and measurement tool used and descriptions of explana-

tory variables, and directions of pathways in identified conceptual

models.

2.5 | Data analysis and presentation

A narrative synthesis of included models was conducted in accor-

dance with the Synthesis Without Meta-analysis (SWiM) guidelines

(when applicable).30 Based on key themes identified across the

explanatory variables of model pathways, constructs were developed

and allocated. These constructs were used to describe the pathways

to the development of ED outcomes. Pathway results were synthe-

sized separately for each ED outcome identified and for key sub-

groups (adults versus adolescents and those seeking versus not

seeking obesity treatment). Consultation with individuals with lived

experience of both overweight and obesity and EDs was also under-

taken for feedback on our findings. Where reported, variance

accounted for by the models (R2) has been summarized to assist with
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interpretation of results. However, models included in this review vary

widely in their complexity, so R2 should not be used to compare good-

ness of fit between models. It is likely that more complex models

include parameters to account for a great degree of variance. Addi-

tionally, most data are cross-sectional and susceptible to bias,31,32

therefore, these data should be interpreted with caution. We descrip-

tively summarized the quantitative findings of any causal models

based on longitudinal data.

3 | RESULTS

3.1 | Included studies

A total of 2226 studies were identified in the search, of which 46 met

the inclusion criteria (Figure S1). Characteristics of included studies are

described in Table S2. The majority of the included studies were con-

ducted in adult populations (36 studies)23,24,33–66 of which 25 focused

on obesity treatment-seeking populations.34,37–41,43–45,48–51,53–60,62–65

Of the 10 adolescent studies,67–76 five focused on obesity treatment

seeking populations,67–70,76 whereas two included a mixture of both

those seeking and not seeking obesity treatment.71,72 Study sample

sizes and mean age ranged from 22 to 2236 and 12.3 to 56 years,

respectively. Samples were predominantly females (sex) and White or

Caucasian (ethnicity). The average adult equivalent BMI ranged from

27.09 to 32.89 kg/m2 for adolescents and 25.4 to 50.8 kg/m2 for

adults. All identified studies used quantitative methods to test ED

development models in people with overweight and obesity, and only

three studies were longitudinal36,64,75 with the remaining being

cross-sectional.

3.2 | ED outcomes

The most common ED outcome measured was binge eating

(24 studies),33,35,37–40,42,45,46,48–50,52,53,56,58,60–67 followed by global

ED psychopathology (10 studies),43,44,46,47,51,55,68,69,73,76 loss of con-

trol eating (eight studies),24,41,42,51,54,59,71,72 dietary restraint (six

studies),23,34,57,70,74,75 and bulimia symptoms or behaviors (three

studies).23,53,75 Most studies used the Binge Eating Scale (BES) to

measure binge eating, while the Eating Disorder Examination

Questionnaire (EDE-Q) was commonly used to obtain global ED

psychopathology.

3.3 | Model constructs

Across models, a total of 207 explanatory variables were observed to

form 107 pathways to the development of ED outcomes. These vari-

ables were categorized into 18 constructs based on common themes,

with an “Other” category for uncommon variables that did not match

the themes of other constructs, which are defined in Table 1. Negative

affect was the most commonly observed construct, with 29 variables

(16.3%) across 41.7% of adult models and seven variables (24.1%) in

40% of adolescent models. This was followed by weight stigma for

adults (18 variables, 10.1%) and preoccupation with weight and shape

for adolescents (six variables, 20.7%). Other constructs reported in

both adult and adolescent studies included dietary restraint, emotion

regulation, interoceptive deficits, external appearance-related pressure,

and self-esteem deficits. Most of the identified constructs can be con-

sidered psychological traits and genetic-based temperament or socio-

cultural and environmental factors contributing to EDs (Figure 1).

In adolescents, the variance attributable to each construct was

reported in three studies, with 24% of variance explained by depres-

sion, 11–14% by anxiety, and 39% by body shame (within the con-

struct of preoccupation with weight and shape). For adults, emotional

dysregulation accounted for 33–36% of the variance in two studies

and an additional 2% when added to a model including depression and

anxiety in another study. Negative affect varied between models

accounting for 12–71% of the variance in seven studies. Preoccupation

with weight and shape accounted for 30–69% of the variance in two

studies and 6–16% in another study, where there was a lower propor-

tion of variance explained for body dissatisfaction when depression

was added to the model. Experiential avoidance accounted for 29–36%

of variance in two studies, self-esteem deficits 27–54% in three stud-

ies, weight stigma 36–45% in two studies, and low control over eating

17–21% in two studies. Variance attributable to body ideal internaliza-

tion was reported in one study with 44% explained by muscle ideal

internalization, 9% thin ideal internalization, and 18% drive for muscu-

larity in men within the overweight category. Hunger accounted for

13–24% of the variance in two studies, and food insecurity was

assessed with participant demographics in one study accounting for

10% of the variance for night eating and 7% for binge eating. Post-

traumatic stress disorder (PTSD) was reported as 25% in one study.

3.4 | Model pathways

3.4.1 | Global ED psychopathology

Two studies of non-treatment seeking adults46,47 proposed that the

constructs interpersonal issues and external appearance-related pres-

sure may result in global ED psychopathology through weight stigma,

body ideal internalization, and preoccupation with weight and shape

(Figure 2A). Four studies focusing on treatment-seeking

adults43,44,51,55 outlined that interpersonal issues, low self-esteem

deficits, preoccupation with weight and shape, and weight stigma may

lead to global ED psychopathology through experiential avoidance,

low control over eating, and emotion regulation (Figure 2B). One

study assessed global ED psychopathology in non-treatment seeking

adolescents73; preoccupation with weight and shape was proposed to

mediate the pathway between self-esteem deficits and global ED psy-

chopathology (Figure 2C). In three studies on treatment-seeking

adolescents,68,69,76 developmental factors, interoceptive deficits, and

weight stigma were proposed to impact global ED psychopathology

through negative affect and self-esteem deficits (Figure 2D). In
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TABLE 1 Summary of explanatory variables and corresponding constructs observed in models.

Adult models Adolescent models

Construct Construct definition
Independent variables
identified in studies

Variable
frequency
n (%)
Total = 178

Studies
n (%)
Total = 36

Variable
frequency
n (%)
Total = 29

Studies
n (%)
Total = 10

Dietary restraint Cognitive effort to restrict food intake,

or the intent to restrict food intake

Dietary restraint

Restraint

Food thought suppression

Restraint intention

Food-related willingness

(measure of ability to control

restrain from eating despite

cravings)

Cognitive restraint

12 (6.7% 6 (16.7) 2 (6.9) 2 (20.0)

Emotion

dysregulation

Difficulties in regulating emotion Difficulties with impulse

control

14 (7.9%) 6 (16.7) 1 (3.4) 2 (20.0)

Difficulties in emotion

regulation

Negative urgency

Impulse dysregulation

Emotion dysregulation

Emotional eating

Interoceptive

deficits

Difficulties in perceiving and

interpreting internal bodily sensations

(e.g., emotions)

Interoceptive deficits

Difficulty in describing

feelings

Difficulty in identifying

feelings

Externally oriented thinking

Alexithymia

Perception of threat from

emotions

7 (3.9%) 4 (11.1) 2 (6.9) 1 (10.0)

Personality traits A person's characteristic patterns of

thoughts, feelings, and behaviors

Low extraversion

Low openness

Reduced emotional

expressiveness

Low conscientiousness

High neuroticism

Low agreeableness

14 (7.9) 2 (5.6) 0 (0.0) 0 (0.0)

Experiential

avoidance

An attempt or desire to suppress

unwanted internal experiences

Distraction orientated coping

Weight-related experiential

avoidance or psychological

inflexibility

General experiential

avoidance

Negative reinforcement

eating expectancies (belief

that eating will help to

mitigate distress)

9 (5.1) 6 (16.7) 0 (0.0) 0 (0.0)

External

pressure

Appearance-related pressure from

external sources

Family pressure

Media pressure

Peer pressure

Pressure to be thin

Perceived friend influence

Perceptions of teasing

3 (1.7) 2 (5.6) 2 (6.9) 2 (20.0)

(Continues)
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TABLE 1 (Continued)

Adult models Adolescent models

Construct Construct definition
Independent variables
identified in studies

Variable
frequency
n (%)
Total = 178

Studies
n (%)
Total = 36

Variable
frequency
n (%)
Total = 29

Studies
n (%)
Total = 10

Interpersonal

issues

Difficulties or conflicts in relationships

or interactions with other others

Interpersonal problems

Couple dissatisfaction

(Marriage/relationship

quality)

Interpersonal problems

Avoidant attachment

Anxious attachment

6 (3.4) 4 (11.1) 0 (0.0) 0 (0.0)

Negative affect Negative emotional states or feelings of

emotional distress

Anxiety or anxiety symptoms

Negative (eating-related)

moral emotion state (disgust,

guilt, shame)

Negative affect or overall

depressive mood

Sadness

Negative affective

experiences

Weight-related negative

affect

Depression or depressive

symptoms

Stress

Daily hassles (measure of

stress from daily hassles)

29 (16.3) 15 (41.7) 7 (24.1) 4 (40.0)

Preoccupation

with weight and

shape

Persistent, repetitive, and intrusive

thoughts about one's body weight and

shape, with these thoughts playing an

overly important role in one's perceived

self-worth.

Fear of negative appearance

evaluation

Body dissatisfaction

Overvaluation of shape/

weight

Appearance evaluation

Overweight preoccupation

Weight-related social

comparison

Feeling fat

Body image

Bodily shame

Body esteem

24 (13.5) 8 (22.2) 6 (20.7) 5 (50.0)

Self-esteem

deficits

Negative appraisal of one's own self-

worth and value as a person

Low self-esteem

High self-criticism

High self-disgust

Low self-compassion

Low reassured self

6 (3.4) 4 (11.1) 4 (13.8) 3 (30.0)

Weight stigma Negative beliefs, attitudes, stereotypes,

and discriminatory behaviors towards

people with overweight and obesity

Self-devaluation (internalized

weight stigma)

18 (10.1) 9 (0.25) 2 (6.9) 1 (10.0)

Weight-related reassured self

Weight-related external

shame

Weight-related hated or

inadequate self

Weight self-stigma

Weight bias internalization

Stigma consciousness

Weight discrimination

Weight stigma
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models with ED psychopathology as the outcome, the tested models

accounted for 17% to 56% of symptoms in four studies. In one study,

a model including self-disgust and self-compassion accounted for 51%

of symptoms,55 and in another study, a model including external pres-

sure, body ideal internalization, and preoccupation with weight and

shape in overweight men accounted for 56% of symptoms.47

TABLE 1 (Continued)

Adult models Adolescent models

Construct Construct definition
Independent variables
identified in studies

Variable
frequency
n (%)
Total = 178

Studies
n (%)
Total = 36

Variable
frequency
n (%)
Total = 29

Studies
n (%)
Total = 10

Low control

over eating

Decreased sense of control over eating

behaviors

Frequency of loss-of-control

eating

9 (5.1) 6 (16.7) 0 (0.0) 0 (0.0)

Disinhibition

Self-efficacy for controlled

eating

overeating

Body ideal

internalization

The degree to which an individual

subscribes to socially reinforced ideals

of weight and shape

Ideal muscular/athletic

internalization

8 (4.5) 3 (8.3) 0 (0.0) 0 (0.0)

Ideal thin/low body fat

internalization

Fat concerns

Drive for muscularity

Hunger Physiological hunger Hunger 1 (0.6) 2 (5.6) 0 (0.0) 0 (0.0)

Food insecurity The condition of not having access to

sufficient nutritious food to meet one's

basic needs.

Food insecurity 0 (0.0) 2 (5.6) 0 (0.0) 0 (0.0)

Developmental

factors

Factors impacting development during

childhood

Negative life events 0 (0.0) 0 (0.0) 2 (6.9) 2 (20.0)

Maternal parenting

Parental

psychopathology

Mental health of child's parents Maternal psychopathology 0 (0.0) 0 (0.0) 1 (3.4) 1 (10.0)

Other Low self-monitoring

(observing and processing

one's own thoughts and

behaviors)

18 (10.1) 7 (19.4) 0 (0.0) 0 (0.0)

Insomnia symptoms

Adult attention deficit

hyperactivity disorder

(ADHD)

Low purpose in life (sense of

meaning a person attributes

to their existence)

Low perceived control (sense

of control over one's life

circumstances and behaviors)

Post-traumatic stress

disorder (PTSD) symptoms

Executive function difficulties

(problems with cognitive

processes required to

complete tasks and solve

problems)

Note: Variable frequency refers to number of variables observed across models for each construct. Studies refers to number of studies examining variables

for each construct.
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3.4.2 | Binge eating

In non-treatment seeking adults, self-monitoring, preoccupation with

weight and shape, and weight stigma were theorized to lead to binge

eating in seven studies (Figure 3A).33,35,36,42,52,61,66 These pathways

were mediated by emotion regulation, dietary restraint, low control

over eating, personality traits, negative affect, interpersonal issues,

and low perceived control. In one study, some pathways between

weight stigma and binge eating were significant for males but not

females.66 Binge eating was assessed in 16 studies on obesity

treatment-seeking adults (Figure 3B).37–40,45,48–50,53,56,58,60,62–65

Attention-deficit/hyperactivity disorder (ADHD), insomnia symptoms,

food insecurity, executive function difficulties, and PTSD symptoms

were additional constructs proposed to lead to binge eating in this

population. Mediators of these pathways included those hypothe-

sized for non-treatment seeking adults, along with hunger, self-

esteem deficits, experiential avoidance, interoceptive deficits, and

low purpose in life. Among adolescents, one study assessed binge

eating in an obesity treatment seeking population (Figure 3C),67 in

which the pathway from self-esteem deficits to binge eating through

overvaluation of weight and shape and dietary restraint was

evaluated.

In models with binge eating as the outcome, the tested models

accounted for 11–47% of binge eating in 10 studies. In one study, the

model examining the mediating effects of executive function and

depression explained 46% of the variance in binge eating severity.58

In another study, the model including self-esteem, interoceptive defi-

cits, and impulse regulation explained 47% of the variance in binge

eating.37

3.4.3 | Loss of control eating

Two studies assessed loss-of-control (LOC) eating in non-

treatment-seeking adults.24,42 Body ideal internalization and preoccu-

pation with weight and shape were theorized to lead to LOC eating

through dietary restraint, along with negative affect and personality

traits (Figure 4A). Among studies of treatment-seeking adults (n = 4

studies),41,51,54,59 negative affect was also proposed to mediate the

pathway between weight stigma and LOC eating (Figure 4B). Interper-

sonal issues, dietary restraint, and weight stigma were proposed to

lead to LOC eating via experiential avoidance. Two studies assessed

LOC eating in a mixed cohort of obesity treatment and non-

treatment-seeking adolescents.71,72 These studies reported potential

pathways to LOC eating from preoccupation with weight and shape

through dietary restraint, and from negative affect through emotion

regulation (Figure 4C). In one study, a model including internalized

weight stigma and experiential avoidance accounted for 30% of

uncontrolled eating patterns.55

3.4.4 | Dietary restraint

One study assessed dietary restraint as an outcome in non-

treatment-seeking adults.23 External appearance-related pressure and

body ideal internalization were proposed to result in dietary restraint

through preoccupation with weight and shape (Figure 5A). In studies

on treatment seeking adults (n = 2),34,57 weight stigma was proposed

to lead to dietary restraint through self-esteem deficits, preoccupation

with weight and shape, and experiential avoidance (Figure 5B). Two

F IGURE 1 Interplay of factors contributing to the aetiology of eating disorders. Note: Constructs listed in each category are those which have
been identified in this review, and those listed as missing have been proposed through stakeholder consultation.

8 of 15 KHALID ET AL.



studies on non-treatment-seeking adolescents74,75 outlined weight

stigma and external appearance-related pressure as resulting in die-

tary restrain through preoccupation with weight and shape

(Figure 5C). One study in obesity treatment-seeking adolescents70

highlighted that family history may influence developmental factors

which in turn would lead to dietary restraint (Figure 5D).

3.4.5 | Bulimia

Three studies looked at bulimic symptoms or behaviors. One study

hypothesized that dietary restraint and negative affect mediate

the pathways between preoccupation with weight and shape

and bulimic symptoms in non-treatment-seeking adults (Figure 6A).23

In treatment-seeking adults with obesity, one study proposed that

emotion regulation leads to bulimic symptoms through low purpose in

life and negative affect (Figure 6B).53 A single study of a non-

treatment-seeking adolescent cohort75 examined whether external

appearance-related pressure resulted in bulimic symptoms through

preoccupation with weight and shape (Figure 6C).

3.4.6 | Longitudinal studies

Three studies examined mediation using longitudinal data, and the

results are summarized in Table S3. Anderson et al. (2022) examined

F IGURE 2 Pathways to global eating disorder psychopathology assessed in (A) adults not seeking obesity treatment (n = 2 studies), (B) adults
seeking obesity treatment (n = 4 studies), (C) adolescents not seeking obesity treatment (n = 1 study), and (D) adolescents seeking obesity
treatment (n = 3 studies). Note: Individual pathways from multiple studies have been collated to form figures; statistical significance was not
considered, and complete represented model with all variables has not been tested together. Preoccupation WS = preoccupation with weight
and shape; global ED psychopathology = global eating disorder psychopathology.

F IGURE 3 Pathways to binge eating assessed in (A) adults not seeking obesity treatment (n = 7 studies), (B) adults seeking obesity treatment
(n = 16 studies), and (C) adolescents seeking obesity treatment (n = 1 study). Note: Individual pathways from multiple studies have been collated
to form figures; statistical significance was not considered, and complete represented model with all variables has not been tested together.

Preoccupation WS = preoccupation with weight and shape; ADHD = attention-deficit/hyperactivity disorder; PTSD = post-traumatic stress
disorder.

KHALID ET AL. 9 of 15



whether the relationship between “feeling fat” and an objective binge

eating episode was mediated by disgust, guilt, or shame among adults

who self-identify as living with a higher weight.36 Mediation did not

occur in any of the longitudinal (within subjects) univariate or multi-

variate models (p > 0.05). Rayner, Schniering, Rapee, and Hutchinson

(2013) examined whether the relationship between perceived friend

influence and the two outcomes, bulimic behaviors and dieting, were

mediated by body dissatisfaction in an Australian sample of female

high school students.75 They did not find body dissatisfaction signifi-

cantly mediated either outcome (p > 0.05). Wardle, Waller, and

Rapoport (2001) examined whether the relationship between body

dissatisfaction and binge eating score was mediated by either depres-

sion or restraint.64 They found depression partially mediated the

effect of body dissatisfaction on BES; however they did not

investigate the mediation of restraint on BES score as it was not asso-

ciated with the outcome. A follow up interaction test produced weak

evidence that as depression decreased and restraint increased, BES

symptoms decreased (p = 0.06).

3.5 | Stakeholder review of identified models

Consultation with stakeholders with lived experience of EDs and obe-

sity revealed general agreement with model constructs and pathways

identified. However, there was emphasis on key factors that were

missing. These included parental feeding practices, childhood trauma,

genetic factors, health-care provider attitudes, and weight talk, as well

as the lack of research on adolescents.

F IGURE 4 Pathways to loss of control eating assessed in (A) adults not seeking obesity treatment (n = 2 studies), (B) adults seeking obesity
treatment (n = 4 studies), and (C) adolescents seeking obesity treatment (n = 2 studies). Note: Individual pathways from multiple studies have
been collated to form figures; statistical significance was not considered, and complete represented model with all variables has not been tested
together. Preoccupation WS = preoccupation with weight and shape.

F IGURE 5 Pathways to dietary restraint assessed in (A) adults not seeking obesity treatment (n = 2 studies), (B) adults seeking obesity
treatment (n = 2 studies), (C) adolescents not seeking obesity treatment (n = 2 studies), and (D) adolescents seeking obesity treatment (n = 1
study). Note: Individual pathways from multiple studies have been collated to form figures; statistical significance was not considered, and
complete represented model with all variables has not been tested together. Preoccupation WS = preoccupation with weight and shape.
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4 | DISCUSSION

This present study is the first to review conceptual models of ED

development that have been evaluated in people with overweight and

obesity. Forty-six models proposed over 100 different pathways,

highlighting the complexity of the development of EDs and related

behaviors in people with overweight and obesity. Of the 18 constructs

observed across the ED models, negative affect, preoccupation with

weight and shape, and weight stigma were the most common to form

potential pathways, and these appeared to account for the most vari-

ance in models in studies where these data were reported. Similar

pathways were proposed across ED outcomes; however, binge eating

models reported additional constructs such as food insecurity and

insomnia symptoms. This is likely because of more than half the iden-

tified studies examining binge eating, with fewer studies assessing

global ED psychopathology, loss of control eating, dietary restraint,

and bulimia. No studies were identified assessing for pathways to the

development of anorexia nervosa, fasting, laxative abuse, or excessive

exercise in people with overweight and obesity. Most models focused

on adults and predominantly White females from developed coun-

tries. Moreover, studies more commonly included obesity treatment-

seeking populations than community samples and only one study

examined pathways by sex. Further research is required for adoles-

cents overall, males, community samples representative of the popula-

tion (in context of ethnicity and socio-economic status, and obesity

treatment-seeking status) and the spectrum of EDs for adults beyond

binge eating, especially atypical anorexia nervosa.

Negative affect and preoccupation with weight and shape were

the most common constructs, forming one-third of the variables iden-

tified. They were theorized to mediate the pathways between various

constructs and ED outcomes in 80% of models. A previous review of

623 studies, with no restriction on weight status, also found these to

be common constructs within models of ED development.21 This

aligns with research that suggests negative affect and preoccupation

with weight and shape are strong risk factors for the spectrum of

EDs.6,28 These findings are also consistent with the Dual-Pathway

Model for bulimia which includes negative affect and preoccupation

with weight and shape as central mediators in pathways to bulimia

symptomology.22,77 Dietary restraint, emotion regulation, external

appearance-related pressure, self-esteem deficits, interpersonal

issues, developmental factors, and body ideal internalization were also

constructs identified both in this study and previous research on ED

models.21 While these constructs were observed infrequently in our

study across different subgroups, few studies reported the variance

attributable to these factors, with these data only available for self-

esteem (27–54%) and emotional dysregulation (33–36%) in three

studies each. It is possible that these constructs play an important role

in ED development and should be further evaluated in people with

overweight and obesity of different ages, backgrounds, and

treatment-seeking statuses.

Weight stigma was the third most frequently proposed construct

to lead to EDs and related behaviors, reported in 10 of 46 studies.

Weight stigma refers to people with overweight and obesity

experiencing negative stereotypes, discriminative treatment, devalua-

tion, and prejudice because of their weight.78 Evidence suggests that

weight stigma is strongly associated with disordered eating.79 Indeed,

this review found that weight stigma was proposed to precede nine

different constructs leading to ED outcomes. These include emotion

regulation, self-esteem deficits, preoccupation with weight and shape,

and negative affect. The potential significance of weight stigma in a

number of pathways identified in this study aligns with a recent sur-

vey of clinicians, researchers, and consumers identifying weight

stigma as a key predictor of ED risk for people with overweight and

obesity.14 However, previous reviews with a greater focus on people

with lower weight do not report on weight stigma as a risk factor or

as part of models for EDs development.12,21,28 Moreover, most cur-

rent ED screening tools do not assess for experience of weight

stigma.80 This may, in and of itself, be a reflection of weight stigma in

research and health care. Given that weight stigma is particularly per-

vasive, there is a need to increase representation of this population in

research on understanding the development of EDs.

Risk factors with the themes of experiential avoidance, interocep-

tive deficits, low control over eating, hunger, food insecurity, and

parental psychopathology are not frequently reported in previous

reviews of ED models assessing predominately lower weight popula-

tions.21 Potential predictive variables that were observed infrequently

and did not match any themes included adult ADHD, insomnia symp-

tom severity, low self-monitoring, low purpose in life, low perceived

F IGURE 6 Pathways to bulimic symptoms assessed in (A) adults not seeking obesity treatment (n = 1 study), (B) adults seeking obesity
treatment (n = 1 study), and (C) adolescents not seeking obesity treatment (n = 1 study). Note: Individual pathways from multiple studies have
been collated to form figures; statistical significance was not considered, and complete represented model with all variables has not been tested
together. Preoccupation WS = preoccupation with weight and shape.
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control, PTSD symptoms, and executive function difficulties. While

these factors are not commonly assessed as part of larger conceptual

models, varied research exists on these variables as individual risk fac-

tors for EDs.81–85 Nevertheless, numerous ED risk factors were not

considered in the models identified in this review, including some that

are well-established in people with lower weight, such as childhood

abuse and trauma,86 and those which are strongly believed to be influ-

ential by clinicians, researchers, and people with lived experience in

the field of EDs and obesity (e.g., environmental context such as social

media use and parental weight talk).14,87,88 A comprehensive model

encompassing psychological, social, and biological pathways to ED

development is important to illustrate the complex aetiology of the

disease and variations in disease manifestations between individuals.

This is important for not only screening and treatment but also for

reducing stigma which has been demonstrated through explaining the

aetiology of EDs.89

5 | CONCLUSION

Findings from this review highlight both the complex interplay of

potential pathways to ED development in people with overweight

and obesity, and the lack of research available in adolescents and on

disorders other than binge eating. Of the models identified, negative

affect, preoccupation with weight, and shape and weight stigma were

the most common themes forming pathways to the development of

different EDs and related disordered eating behaviors. This study

highlights the need to establish evidence-based development path-

ways specific to different EDs in people with overweight and obesity

to improve prevention, identification, and treatment in this at-risk

population.

5.1 | Strengths and limitations

This review is the first to recognize the need to identify pathways to

ED development that are specific to people with overweight and obe-

sity. A comprehensive systematic search of the literature was con-

ducted to summarize available evidence on ED development models

that have been evaluated in people with overweight and obesity.

Study review design and results were also reviewed by people with

lived experience of both overweight and obesity and EDs with key

contributions including discussion points and highlighting gaps in cur-

rent literature. A wide range of risk factors and pathways were the-

matically described for different eating outcomes and population

subgroups. There were several limitations. Most included studies were

cross-sectional. Many have31,32 argued that cross-sectional studies

provide biased information about the role of risk factors over time for

two reasons: (1) they cannot control for initial levels of risk factors,

and (2) causal changes occur over time. Because of this, models of

causal pathways may be confounded if they do not take time into

account and instead allow cause to simultaneously have an effect.

Where possible, we have reported R2 (proportion of explained

variance), however, models included in our review vary widely in their

complexity. In many cases, we would expect more complex models

that include many parameters to account for greater amounts of vari-

ance. At a pragmatic level, adjusted R2 and information criterion mea-

sures of model fit that penalize for the amount of parameters included

(e.g., BIC), and external model validation metrics were reported het-

erogeneously or not at all. We did not consider whether the pathways

identified were statistically significant. Reliable interpretation of sig-

nificance would require critical analysis of the statistical methods used

in each included study, and assessment of effect sizes in addition to

confidence intervals was beyond the scope of this review. The direc-

tion of effect of pathways described is also based on what has been

proposed by included studies and may not represent true directions

or potential bi-directional pathways.
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