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Abstract

Bulimia nervosa (BN) is common and has a global presence and burden. 
BN shares features with anorexia nervosa and binge eating disorder, but 
its cardinal feature is recurrent binge eating followed by extreme weight 
control or compensatory behaviours in association with high levels of 
weight and shape, and other body image and eating, preoccupations. 
The last three decades have seen advances in understanding the risk 
factors and psychobehavioural mechanisms of BN. These advances 
have informed primary prevention programmes that are effective in 
preventing the onset of risk factors and, in one selective programme, 
the onset of BN itself. First-line treatment for BN is psychological 
therapy, namely cognitive behaviour therapy for eating disorders. 
However, the challenge of a large treatment gap and the need to 
improve prevention and early detection of BN remains. Adaptations of 
treatments to increase their accessibility and reduce cost, alongside the 
growth of co-design and incorporation of lived experience expertise in 
research, are assisting in developing programmes that may effectively 
close this treatment gap. An increasingly sophisticated approach to 
understanding the neuroscience of BN has the potential to inform novel 
treatments in both psychological and biological spheres.
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individuals with higher body weight8 are still emerging, highlight-
ing substantial gaps in the epidemiological understanding of BN and 
emphasizing the need for more inclusive research.

Incidence
Fewer studies have examined the incidence of BN compared with prev-
alence. The reasons for this paucity include the hidden nature of the 
illness, which leads to under-reporting, as well as the high costs of con-
ducting longitudinal, population-based research. An 8-year community 
study in adolescent girls (n = 496) found a lifetime prevalence of 2.6% 
for BN by age 20 years with a peak period of onset of 16–20 years, 11 new 
cases in that time period and a cumulative 8-year incidence estimate of 
289/100,000 person-years11. A systematic review which compiled data 
from three population-based cohorts in different countries found a 
decline in the incidence of BN over time in primary and secondary health-
care settings9. For example, the rate of BN in the Netherlands primary 
care study (using Diagnostic and Statistical Manual of Mental Disorders 
(DSM)-IV criteria12) showed a decline over three decades: 8.6 cases (95% 
CI 6.7–11.0) per 100,000 person-years in 1985–1989, 6.1 cases (95% CI 
4.5–8.2) in 1995–1999, and 3.2 cases (95% CI 2.0–4.9) in 2005–2009. Like-
wise, in Norway, the onset of BN in secondary care settings decreased 
from 18.5 per 100,000 person-years (95% CI 16.9–20.2) in 2010 to 16.1 
(95% CI 14.6–17.2) in 2016. This decline may reflect a shift towards earlier 
age of onset or detection, particularly among younger adolescents9.

Age at onset and persistence
In the WHO World Mental Health Surveys, the mean and median age at 
onset of BN were 20.6 and 18.0 years, respectively3. The median length 
of episodes of BN was 6.5 years (range 2.2 to 15.4 years). Available evi-
dence suggests that the age at onset of BN is generally comparable 
between males and females, typically emerging in adolescence or early 
adulthood. However, findings on episode duration are inconsistent 
and remain insufficient to determine clear sex differences, with some 
studies suggesting similar courses and others highlighting variability 
related to clinical and developmental factors13,14. In addition, the World 
Mental Health Survey3 found wide international differences in recovery 
rates, estimated from the survival models predicting episode duration. 
Reasons for these differences are unknown.

Specific rates of persistence for BN are difficult to calculate because 
there is wide variability in symptom patterns and periods of remis-
sion. However, many people continue to experience symptoms even 
after they no longer meet the full criteria for the disorder. One 2024 
meta-analysis found recovery rates of 44% (95% CI 40–49%; n stud-
ies (k) = 107, n = 11,338) and chronicity of 30% (95% CI 24–38%; k = 52, 
n = 4,805) in people with BN15. In contrast to BED but like anorexia ner-
vosa, chronicity in BN decreased over time15. These figures are lower than 
in community studies in adolescent girls in which, for example, in all 
individuals BN remitted after 1 year, and 23% experienced a recurrence11.

The age at onset of BN affects prognosis and duration15. Onset 
during puberty (mid-adolescence) may be associated with an extended 
trajectory and increased severity of symptoms, which highlights the 
need for early recognition and targeted management. Recovery rates 
also differ by age group, being lowest in adults, which is more likely to 
be owing to longer illness duration and chronicity than to adult onset 
itself16. Recovery rates also differ globally, being reported greatest in 
countries in Asia and Oceania, and lowest in North America and Europe15. 
Reasons for these differences are unknown but may reflect variations in 
access to care owing to barriers such as stigma, limited insight, shame, 
limited availability of evidence-based treatments, and fragmented or 

Introduction
Bulimia nervosa (BN) is a common and debilitating eating disorder that 
is present globally and in people of all ages, genders, ethnicities and 
sociodemographic statuses1–9. BN is distinct from but closely related to 
other major eating disorders, namely anorexia nervosa and binge eat-
ing disorder (BED)10. The defining feature of anorexia nervosa is severe 
dietary restriction to prevent weight gain in people who are clinically 
underweight, and the defining feature of BED is recurrent episodes 
of binge eating (consuming an objectively large amount of food over 
which the person has a sense of loss of control) without the presence 
of compensatory weight control behaviours10. The inherent features 
of BN are the presence of recurrent binge eating followed by extreme 
weight control behaviours or compensatory behaviours in people of 
adequate or high weight, and who also have elevated levels of shape 
and weight overvaluation compared with the general population10. BN 
is primarily a mental health disorder, with first-line treatments compris-
ing psychological therapies. However, studies of its neuroscience have 
generated new understandings of putative causal mechanisms and the 
use of current and proposed medications. There have also been major 
advances in development of prevention programmes with capacity not 
only to reduce psychosocial and behavioural risk factors associated 
with BN onset (for example, internalization of the thin ideal), but also 
to reduce the onset of the disorder itself. In this regard, BN is thought 
to result from an interplay of biological risks such as eating and weight 
disorder heritability, environmental determinants and neurocognitive 
vulnerabilities (such as decreased inhibitory control). Whilst under-
standing of these risk factors is incomplete, neuroscientific research 
has supported these mechanisms; for example, with changes in neural 
activation being demonstrated in relevant brain regions during food 
or body image tasks.

This Primer provides an up to date and comprehensive account 
of BN epidemiology, burden, biopsychosocial risk factors and causal 
mechanisms, assessment and management, outcomes and future direc-
tions. This Primer prioritizes the highest level of evidence available; 
that is, meta-analyses of treatments and longitudinal studies of causal 
mechanisms. This Primer is not a clinical practice guideline, although 
these are referenced where relevant.

Epidemiology
Prevalence
Two meta-analyses have synthesized the existing evidence on the 
prevalence of BN1,2. One analysis1 found a global pooled lifetime preva-
lence of approximately 0.63% (95% CI 0.33–1.02%) for BN in the gen-
eral population. The lifetime prevalence of BN was nearly four times 
that of anorexia nervosa and almost half that of BED. This study also 
found a pooled 12-month prevalence of 0.31% (95% CI 0.15–0.53%). The 
point prevalence of BN is less extensively documented than lifetime or 
12-month prevalence and generally ranges between 0.3% and 1.0% in 
community samples3.

BN lifetime prevalence varies by sex, with a ratio of 4:1 for women 
compared with men3 and weighted means of point prevalence of 1.5% 
(range 0–8.4%) for women and 0.1% (range 0–1.3%) for men2. However, 
these data may underestimate the prevalence in men in clinical samples 
owing to under-recognition and lower treatment-seeking for BN in 
men. Other demographic aspects, such as ethnicity and socioeconomic 
status, also influence prevalence rates, although findings in these 
areas can be heterogeneous depending on the geographical region 
and methodologies used (Fig. 1). Data on BN prevalence in children 
and adolescents4,5, older-aged6 or gender-diverse7 individuals, and 
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under-funded health services. The presence of comorbidity (especially 
major depression, obsessive compulsive disorder (OCD) and recurrent 
self-harm), limited treatment availability, long illness duration and 
disease complexity are associated with poorer outcomes15.

Mortality and burden
One meta-analysis found a standardized mortality rate (SMR) of 2.20 
(95% CI 1.77–2.73; k = 16, number of participants not reported) among 

people with BN, which was similar to that among people with other eat-
ing disorders, although significantly lower than among people with ano-
rexia nervosa (SMR 5.21, 95% CI 4.10–6.62; k = 25)17. This meta-analysis 
included studies in which participants had comorbidities and thus the 
pooled SMR reflects mortality among people with BN regardless of the 
presence of comorbidities. Another meta-analysis15 also found a mor-
tality rate of 3.4 deaths per 1,000 person-years over follow-up (mean 
88.7 months). This research emphasizes the major health risk of the 
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Fig. 1 | Worldwide lifetime and 12-month prevalence of bulimia nervosa. 
Lifetime (panel a) and 12-month (panel b) prevalence of bulimia nervosa derived 
from representative epidemiological national or state surveys across the globe. 
Note that data for 3-month prevalence was only available from one sample from 

Brazil (0.7%, s.e. 0.2 (ref. 8)) and two samples from Australia (1.1%, s.e. 0.2, and 
1.2%, s.e. 0.2 (ref. 84)). aData from ref. 3. bData from ref. 8. cData from refs. 180,181. 
dData from ref. 182.
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disorder, being stronger than in other severe psychiatric diseases. 
Although not as severe as in anorexia nervosa, the risk is at least twofold 
to threefold greater than in the general population.

Excess mortality in BN is typically explained by medical conse-
quences of repeated compensatory behaviours, and by the presence 
of comorbid psychiatric illness (for example, depressive and anxiety 
disorders) that can increase the risk for suicide18. Up to 36.6% of peo-
ple with BN experience electrolyte imbalances from purging such as 
hypokalaemia, which can cause life-threatening cardiac arrhythmias, 
and 69% experience a gastrointestinal condition (including irritable 
bowel syndrome)19. Dental enamel erosion and nutritional deficiencies 
are also common19. Mood disorders (54–94%) and anxiety disorders 
(62–84.5%) are the most prevalent mental health conditions in people 
with BN, followed by personality disorders (28–58%) and substance 
use disorders (17–28%)19. Suicidality affects approximately 27–60% of 
individuals19. Such comorbidities, for example depressive symptoms, 
may also have an additional independent effect on the risk of dying 
in general as well as by suicide.

The literature on gender and mortality is limited and mixed. Stud-
ies that have evaluated a link between mortality and gender have sug-
gested a higher unadjusted odds ratio of mortality and cumulative 
mortality in male individuals (aged 16–61 years) than in female individu-
als (aged 14–65 years), despite the lower prevalence of BN in men and 
boys20. This difference probably arises from later onset and treatment, 

higher psychopathology burden (depression and somatization), and 
potentially less engagement with or access to effective treatment in 
men and boys, resulting in earlier death after onset20.

The global burden of BN is high and is increasing over time. The 
Global Burden of Disease Studies21,22 have reported a 10-year increase 
from 2007 to 2017 in the global burden (estimated disability-adjusted 
life-years (DALYs) or years of productive life lost) of 10.3% for BN. Fur-
ther, in these studies, BN was associated with a higher level of DALYs 
than anorexia nervosa in 2017 (33.8 versus 9.5 age-standardized DALYs 
per 100,000 people).

Mechanisms/pathophysiology
An integrative biopsychosocial understanding of BN aetiology remains 
elusive. To date, epidemiological, intrapersonal and interpersonal risk 
factors, genetic vulnerability and neuroendocrine features have not 
been unified into a single model. However, growing evidence has iden-
tified discrete alterations across multiple psychobiological domains 
associated with core BN behaviours23 with implications for effective 
primary prevention. The lack of longitudinal BN studies prevents defini-
tive inferences from being made on whether these alterations represent 
risk factors for the development of BN or are, instead, sequelae of BN 
pathology.

Psychosocial, behavioural and other risk factors
This Primer uses the term ‘risk factor’ for variables shown to predict 
future onset of a disorder among individuals who did not have the 
disorder when the putative risk factors were assessed, because this 
provides clear evidence that elevations in the risk factors temporally 
precede disorder onset24. In this regard, perceived pressure for thinness 
from parents, peers and romantic partners, pursuit of the thin ideal, 
overvaluation of weight or body shape, fear of weight gain, body dis-
satisfaction, overeating, binge eating, elevated body mass, feeling ‘fat’, 
dieting, weight suppression, compensatory weight control behaviours, 
negative affect, psychosocial impairment, low parental support in 
adolescents and young adults, and modelling of eating pathology by 
parents, siblings and peers predicted future onset of BN25–32 (Table 1). 
Moreover, pressure for thinness, pursuit of the thin ideal, increased 
responses in the caudate (involved in reward) to images of thin models, 
overvaluation of weight or body shape, body dissatisfaction, overeat-
ing, elevated body mass, dieting, negative affect, emotional eating, 
psychosocial impairment, modelling of eating disorder symptoms, low 
peer social support and perfectionism predicted future onset of binge 
eating or compensatory weight control behaviours33–37. Further, binge 
eating and purging behaviours are often conceptualized as maladaptive 
strategies to alleviate or regulate negative mood states, providing tem-
porary relief from distress. This perspective is supported by evidence 
indicating that difficulties in emotion regulation contribute to the 
maintenance of these behaviours across eating disorder diagnoses38.

These findings and data from prospective research on the predic-
tors of increases in risk factors suggest that individuals feel pressure 
to be lean and internalize the thin ideal, which prompts body dissatis-
faction, and these pressures are greater for individuals of higher body 
weight. This body dissatisfaction prompts weight control compensa-
tory behaviour and consequent binge eating owing to calorie depriva-
tion (Fig. 2). This working aetiological model of BN is based on findings 
from prospective studies confirming that the risk factor is present 
before emergence of BN, studies examining the temporal sequencing 
of risk factor emergence, and experiments confirming that reducing 
key risk factors reduces the future incidence of BN onset. For example, 

Table 1 | Risk factors predicting future onset of bulimia 
nervosa contrasted with those predicting onset of 
binge eating and/or compensatory weight control 
behaviours25–37

Risk factors found to predict 
future onset of bulimia nervosa

Risk factors found to predict future onset 
of binge eating and/or compensatory 
weight control behaviours

Pressure for thinness Pressure for thinness

Pursuit of the thin ideal Pursuit of the thin ideal

– Elevated brain reward region response to 
thin models

Overvaluation of weight or shape Overvaluation of weight or shape

Fear of weight gain –

Body dissatisfaction Body dissatisfaction

Overeating or binge eating Overeating

Elevated body mass Elevated body mass

Feeling fat –

Dieting Dieting

Weight suppression –

Compensatory weight control 
behaviours

–

Negative affect or negative 
emotionality

Negative affect

– Emotional eating

Psychosocial impairment Psychosocial impairment

Low parental social support Low peer social support

Modelling of eating disorder 
symptoms

Modelling of eating disorder symptoms

– Perfectionism
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randomized trials have confirmed that prevention programmes that 
reduce pursuit of the thin ideal or overeating reduce future onset of 
BN39,40, and one study41 found that negative affect induction increases 
the risk of binge eating and that negative affect decreases after the 
binge episode.

Neuroendocrinology
The hypothalamus serves as a key nexus for the regulation of hunger 
and satiety, and altered hypothalamic function has been reported in 
BN42 (Fig. 3). As these observations were derived from cross-sectional 
studies rather than prospective or experimental designs, it remains 
unclear whether such alterations contribute to the binge–purge 
cycle or instead emerge as a consequence of it. For example, leptin, 
an adipocyte-derived hormone that feeds back to hypothalamic circuits 
to regulate energy balance and suppress appetite, has been found at 
higher levels in those with greater global eating pathology43. In both 
healthy controls and people with BN, basal leptin concentrations 
principally mirror adipose stores. However, in those with BN experi-
encing weight suppression (that is, reduction) this has been linked to 
hypoleptinaemia44. Relatedly, chronic self-induced vomiting has been 
associated with elevated levels of fasting ghrelin45, a hormone secreted 
by the stomach to signal hunger. However, the extent to which ghrelin 
drives increased motivation to seek food in those with BN and whether 
this correlation with purging behaviours remains significant after 
adjusting for weight are unclear. Beyond these hormonal alterations, 
the endocannabinoid system exerts bidirectional control over both the 
hedonic and homeostatic dimensions of food intake46. Homeostatically, 
this system stimulates hypothalamic feeding circuits during energy 
deficits, whereas, hedonically, it enhances food reward signalling via 
CB1 receptors in mesolimbic dopamine pathways. Plasma anandamide 
concentrations are elevated in people with anorexia nervosa and BED 
relative to controls but not in individuals with BN47; however, whether 
compensatory purging contributes to this group difference remains 
unknown.

Glucagon-like peptide 1 (GLP1) is an intestinal incretin released 
in response to food intake, promoting insulin secretion and satiety. 
In people with BN, fasting and postprandial GLP1 concentrations are 
significantly reduced relative to concentrations in healthy controls — 
a blunted response that may underlie impaired fullness signalling48. 
Limited evidence from a cohort of individuals without BN suggests 
that GLP1 receptor agonists might impact binge eating frequency by 
enhancing satiety and modulating reward circuitry49, although great 
caution in the clinical use of GLP1 receptor agonists is warranted owing 
to potential misuse50.

The effects of sex steroids on leptin, the hypothalamus and the 
nucleus of the solitary tract are also relevant for the pathophysiology 
of BN (Fig. 3b). Oestradiol strengthens leptin’s ability to suppress 
appetite at the hypothalamus and enhances the brain’s response to 
gut fullness signals at the nucleus of the solitary tract, helping to end 
food intake. Oestrogen deficiency is common in eating disorders, and 
weakens both of these controls simultaneously, which may lower the 
threshold for binge eating behaviours. BN is also frequently accompa-
nied by gonadal axis disturbances, including luteal phase defects and 
oligomenorrhoea (infrequent menstrual periods), which affect up to 
half of women with BN despite maintenance of normal body weight51. 
Moreover, many women with BN exhibit menstrual irregularities and 
hyperandrogenic features reminiscent of polyendocrine metabolic 
ovarian syndrome (formerly known as polycystic ovary syndrome)52. 
The direction of causality remains unclear as recurrent binge eating 

may drive hyperinsulinaemia, which lowers sex hormone-binding 
globulin and raises free testosterone, promoting anovulation. Alter-
natively, primary hyperandrogenism may itself increase food craving, 
facilitating binge–purge behaviour53.

Reward processing
Reward processing, which integrates hedonic, motivation and learning 
processes, is central to understanding BN, as food is a primary rein-
forcer (that is, a stimulus that is naturally rewarding and satisfies a 
biological need) and eating is a motivated behaviour54. Studies inves-
tigating these subcomponents only in individuals with BN are rare 
as many studies have combined eating disorder diagnostic groups 
together when examining these factors. Meta-analytical evidence indi-
cates that individuals with BN report greater anhedonia (a reduced 
ability to feel pleasure) than healthy individuals55. However, most indi-
viduals with BN present with comorbid disorders, most commonly 
major depression, and the extensive overlap between depressive and 
eating disorder symptomatology makes it challenging to isolate the 
independent contribution of either condition to neurobiological and 
behavioural outcomes. Further analysis across eating disorder diag-
noses has shown that, although their reward perception may remain 
intact, individuals with BN exhibit diminished expectations of enjoy-
ment before receiving a reward56. Of note, in this study, actual reward 
and anticipatory reward were both assessed by self-report, specifically 
with the Temporal Experience of Pleasure scale56. By contrast, studies 
specifically looking into food reward have suggested that individuals 

Thin ideal 
internalization

Pressure to 
be thin

Negative a�ect

Dieting

Compensatory behaviours 
and/or weight suppression

Binge eating

Body dissatisfaction and/or feeling fat

OvereatingPerfectionism
Fear of weight 
gain

Low social 
support and/or 
psychosocial 
impairment

Modelling of eating 
disorder symptoms

Weight and/or 
shape overvaluation

Fig. 2 | A working aetiological model for bulimia nervosa. Pathways of how 
social and psychological risk factors may contribute to the aetiology of bulimia 
nervosa. In this model, individuals feel pressure to be thin and internalize the thin 
ideal, which prompts body dissatisfaction via weight or shape overvaluation and 
fear of weight gain. Higher body dissatisfaction then prompts weight control 
behaviours with calorie deprivation and negative affect, which are drivers of 
binge eating.
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with BN anticipate higher reward from food than individuals without 
BN, but report lower consummatory pleasure57. In one of the few pro-
spective functional MRI studies to test prediction of onset, a lower 
caudate response to anticipated milkshake taste predicted the future 
onset of binge eating or compensatory weight control behaviours37. 
By contrast, in a prospective analysis of the Adolescent Brain Cognitive 
Development cohort, a greater ventral striatum response to anticipated 
monetary reward predicted the future onset of binge eating58.

Neuroanatomical and functional alterations in frontostriatal cir-
cuits, as well as aberrant responses in the insula, amygdala and middle 

frontal gyrus during reward tasks, are consistently associated with 
BN symptomatology (Fig. 4)59. For example, one study60 found that 
individuals in remission from BN exhibited diminished ventral striatal 
activation when hungry and heightened dorsal caudate response when 
fed, which are opposite patterns to those seen in healthy individuals. 
These activation patterns indicate that reward processing in BN may be 
decoupled from metabolic state, as hunger fails to upregulate striatal 
reward sensitivity and satiety fails to diminish it61. This insensitivity to 
homeostatic state may contribute to sustained food-seeking beyond 
need while blunting hunger-driven motivation to eat60. This is further 

Systemic release into bloodstream

Peripheral satiety signals
• Leptin (adipose tissue) 
• GLP1 (intestine and pancreas)

Peripheral hunger signals
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Circulating endocrine regulators of appetite b Sex hormone modulation of appetite signalling in bulimia nervosa
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Fig. 3 | Overview of gut–brain communication, sex hormones and the 
endocannabinoid system in bulimia nervosa. a, Homeostatic regulation 
and reward system functioning are modulated by peptide hormones, 
neuromodulators and neurotransmitter systems originating from the 
gastrointestinal tract and the central nervous system. Leptin, ghrelin and 
glucagon-like peptide 1 (GLP1) contribute to hunger–satiety signalling. 
b, Oestradiol strengthens leptin’s appetite-suppressing action in the hypothalamus 
and enhances the response to gut-derived satiation signals in the nucleus of the 
solitary tract, supporting meal termination. Bulimia nervosa is also associated 
with menstrual disturbance, including oligomenorrhoea and luteal phase 

insufficiency. c, Left: the mesolimbic pathway, with dopamine (DA) neurons in 
the ventral tegmental area (VTA) projecting to the nucleus accumbens (NAc). 
Middle: GABA neurons inhibit VTA DA neurons. Right: when a DA neuron is 
strongly active, an increase in intracellular Ca2+ increases synthesis of the 
endocannabinoid 2-arachidonoylglycerol (2AG), which acts on the synapse to 
activate cannabinoid receptor type 1 (CB1) receptors on the GABA terminal. This 
lowers the probability of GABA release, reducing inhibition and disinhibiting the 
DA neuron. Endocannabinoid disinhibition is thought to amplify dopaminergic 
reward responses to food, supporting binge eating behaviour. Pr, presynaptic 
probability of release. Part a adapted from ref. 183, Springer Nature Limited.
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supported by neuroimaging work demonstrating that women in remis-
sion from BN are neurobiologically insensitive to the effects of energy 
metabolism when given neutral and rewarding beverages during fast-
ing and satiety62. Likewise, a multimodal cross-sectional study com-
paring patients with anorexia nervosa or BN with healthy individuals 
found reduced cerebellar activation during reward anticipation in BN, 
potentially weakening the normal reduction in food reward value after 
eating and promoting continued intake despite satiety63.

Inhibitory control
Inhibitory control (the ability to withhold or interrupt an undesired 
behaviour) is closely interconnected with reward processing and forms 
part of the broader concept of impulsivity64. Inhibitory control is con-
sidered pivotal in BN pathology, as binge eating is defined by a loss of 
control. Studies evaluating inhibitory control on solely BN samples are 
rare, but a broader scope supports the view that patients with bulimic 
spectrum disorders (for example, the binge–purge subtype of anorexia 

nervosa, BN or BED) show decreased inhibitory control across a range 
of tasks65,66. These deficits appear especially pronounced in response 
to disorder-relevant stimuli, such as highly palatable food images, and 
may not reflect a general impairment67.

Neurobiologically, women with BN who report the most severe 
loss-of-control eating have been found to exhibit reduced activa-
tion in the ventromedial and right ventrolateral prefrontal cortices 
when required to refrain from eating during go–no-go trials of a 
food-specific inhibitory control task68. Notably, this deficit was specific 
to eating-related inhibition and was not observed during a standard 
motor go–no-go task, suggesting a domain-specific impairment in pre-
frontal control over consummatory behaviour. These results reinforce 
the notion that dysfunction in prefrontal regions involved in mediating 
goal-directed action control contribute to dysregulated eating behav-
iours in women with BN. Similarly, another study69 measured neural 
activity during a stop signal anticipation task under stress and neutral 
conditions in women with anorexia nervosa binge–purge-type or BN and 

a

Cognitive
control

Default
mode

Salience

b

Striatum

Prefontal
cortex

Nucleus
accumbens

VTA

SNc

Mesocortical pathway

Mesolimbic pathway

Nigrostriatal pathway

Dopaminergic reward-related circuitry Large-scale cortical networks relevant to bulimia nervosa

Dorsolateral prefrontal cortex

Posterior parietal cortex

Posterior middle 
temporal gyrus

Angular gyrus, 
inferior parietal lobule

Medial prefrontal cortex

Middle temporal gyrus

Anterior insula 
and inferior frontal gyrus

Dorsomedial prefrontal cortex

Temporoparietal junction

Fig. 4 | Identified brain alterations in bulimia nervosa. Brain alterations in 
bulimia nervosa span networks mediating inhibitory control, reward processing, 
social cognition and emotion regulation. a, Dopaminergic reward-related 
circuitry is depicted in a medial sagittal view. The ventral tegmental area (VTA) is 
the primary source of dopaminergic projections, giving rise to the mesolimbic 
pathway (projecting to the nucleus accumbens, amygdala and ventral striatum) 
and the mesocortical pathway (projecting to the orbitofrontal and ventromedial 
prefrontal cortex). The substantia nigra pars compacta (SNc) is a second major 
dopaminergic source, forming the nigrostriatal pathway (projecting to the dorsal 
striatum, comprising the caudate nucleus and putamen), which supports reward-
guided action selection and habit formation. Dysfunction across these pathways 

is linked to altered food cue reward sensitivity and habitual binge eating. b, Three 
large-scale cortical networks relevant to BN are depicted in a lateral sagittal 
view. The cognitive control network (dorsolateral prefrontal cortex, anterior 
cingulate cortex, inferior parietal lobule, anterior insula and pre-supplementary 
motor area) supports inhibitory control. The salience network (comprising the 
anterior insula, dorsal anterior cingulate cortex, amygdala, ventral striatum, 
temporoparietal junction and thalamus) is involved in detecting and prioritizing 
behaviourally relevant stimuli. The default mode network (comprising the 
medial prefrontal cortex, posterior cingulate cortex, precuneus, angular gyrus 
and hippocampus) is implicated in self-referential processing.
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healthy control individuals without an eating disorder. This study found 
that participants with BN exhibited impaired proactive inhibition and 
corresponding superior frontal hyperactivation, whereas acute stress 
altered neural responses without impairing proactive or reactive behav-
ioural task performance. Of note, this work68,69, like most neuroimaging 
research in BN, included only women, and whether these findings can be 
generalized to men remains untested. Direct comparisons of inhibitory 
control circuitry between men and women with BN are needed before 
neurobiological sex differences can be meaningfully implicated in the 
disproportionate prevalence of eating disorders in women70.

Social cognition and emotion regulation
Social cognition, a range of processes related to the self and the social 
environment, has been rarely investigated in binge-like eating dis-
orders, and evidence is highly inconsistent, thereby limiting robust 
conclusions71. Emotion regulation capacities have received greater 
attention in BN research than social cognition, as negative affect is a 
common antecedent of binge eating72, although meta-analytical evi-
dence supports emotion regulation difficulties as a transdiagnostic 
feature of eating disorders, with no specific pattern found for BN73. 
Nonetheless, difficulties such as emotional non-acceptance and mala-
daptive strategies such as rumination or avoidance are strongly linked 
to eating disorder pathology, including BN.

These deficits are also present during the processing of social 
interactions, with functional MRI studies indicating that people with BN 
exhibit elevated temporoparietal junction and dorsolateral prefrontal 
cortex (dlPFC) responses to negative reciprocity (retaliatory responses 
to perceived unfairness or social rejection)74. Amygdala and striatum 
reactivity are also associated with symptoms of an eating disorder and 
depression, suggesting the presence of a maladaptive feedback loop 
wherein social adversity elicits amplified limbostriatal activation, 
further entrenching the affective and behavioural symptoms of BN74.

Genetic factors
Unlike anorexia nervosa, no genome-wide association study (GWAS) 
has yet been published for BN alone75. Twin and family investigations 
estimate the heritability of BN as approximately 40–60%, underscoring 
a substantial genetic component within the disorder, and this genetic 
risk probably acts in concert with psychosocial risk factors75. More
over, population register and sibling analyses of diagnostic crossover 
between anorexia nervosa and BN have revealed overlapping genetic 
vulnerability, suggesting that dimensional or symptom-level classifi-
cation approaches may better map onto risk factors than categorical 
disorder taxonomies76.

Polygenic score analyses indicate higher vulnerability for major 
depressive disorder, attention deficit hyperactivity disorder (ADHD) 
and BMI in BED compared with control individuals, whereas these 
associations were not statistically significant in BN77. Mediation mod-
els suggest that BMI partially mediates the relationship between BMI 
polygenic scores and both binge eating and compensatory behaviours, 
highlighting that genetic predisposition to adiposity may contribute to 
increased symptom expression78. Large-scale GWAS initiatives incor-
porating diverse cohorts are urgently needed to validate and build 
upon this initial evidence.

Diagnosis, screening and prevention
Concepts and criteria
BN is a well-established disorder with diagnostic features that have 
changed little over the past 40 years. The cardinal diagnostic feature of 
BN is recurrent binge eating. The sense of loss of control has the most 
effect on a person’s well-being79,80 and in the 11th revision of the Inter-
national Classification of Diseases (ICD-11) binge eating is understood 
as a behaviour of loss of control over eating which may or may not be 
objectively large81 (including subjective binge episodes, in contrast 
to DSM-5 (ref. 10), which includes objective binge episodes only). The 
second and unique defining feature is that of compensatory eating 
behaviour for the binge episode. This may take either a purging form, 
of which self-induced vomiting or laxative misuse are the most com-
mon purging behaviours, or a non-purging form with extreme dietary 
restriction to the point of fasting or compulsive exercise10. A person 
with purging-type BN may also engage in non-purging behaviours. The 
third diagnostic feature, also shared as a requirement for the diagnosis 
of anorexia nervosa10 and of comparable severity when it is present 
in individuals with BED82, is a moderate to extreme level of weight or 
shape overvaluation such that this becomes a defining feature for 
the person’s sense of self. Whilst not diagnostic criteria, other body 
image phenomena, in particular body dissatisfaction and weight or 
shape preoccupation, are also frequent and impact outcomes such as 
eating disorder symptoms, binge eating, weight control behaviours, 
self-esteem and depression83.

Table 2 summarizes the diagnostic features of BN, both unique 
and those shared with other eating disorders in DSM-5. These require 
careful assessment as many overlap and contribute to heterogeneity in 
presentation. In addition, transitions occur between disorders15, nota-
bly BN emerging in those recovering from anorexia nervosa and BED 
preceding or following a period of BN. One meta-analysis estimated 
that of 88,372 patients in total, 8% transitioned from anorexia nervosa 
to BN, 9% transitioned from BED to BN, 2% transitioned from BN to 
anorexia nervosa, 5% transitioned from BN to BED, and 19% transitioned 
from BN to an other specified feeding and eating disorder (OSFED)15. 
However, one of the few studies using data from community-based indi-
viduals, as opposed to data from clinical patients, found that none of 

Table 2 | Diagnostic features of bulimia nervosa, both 
unique and those shared with other DSM-5 eating disorders

Bulimia 
nervosa

Anorexia 
nervosa

Binge eating 
disorder

Other specified 
feeding and eating 
disorders

Recurrenta 
binge eating 
(RBE)

RBE present 
in the binge 
eating–purging 
type

RBEa with marked 
distress and  
3–5 additional 
specifiers

RBE present in 
subthreshold 
bulimia nervosa 
(that is, low- 
frequency binge  
eating or 
compensation)

Recurrenta 
compensationb 
(RC)

RC-type 
behaviours 
present in 
restrictive 
type or binge 
eating–purging 
type

RC-type behaviours 
may be present 
but are not regular

RC-type behaviours 
occur in purging 
disorder without 
recurrent binge 
eating and occur in 
atypical anorexia 
nervosa without 
recurrent binge 
eating

Highc weight 
or shape 
overvaluation

High 
overvaluation 
required

High overvaluation 
not required but 
may be present

High overvaluation 
not required but 
may be present

DSM-5, Diagnostic and Statistical Manual of Mental Disorders, fifth edition10. aAt least weekly 
for 3 months. bPurging (self-induced vomiting, laxative misuse and other) and/or non-purging 
(dietary restriction fasting, extreme dieting, compulsive exercise). cWeight or shape 
overvaluation is a defining feature of self-regard.
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four participants with anorexia nervosa later met criteria for BN over an 
8-year follow-up11. In this study, 23% (3/13) transitioned from BN to BED 
and 15% (2/13) to another feeding or eating disorder11. Thus, diagnostic 
progression from anorexia nervosa to BN may occur more commonly 
in unrepresentative clinical patients, which typically includes those 
most severely affected.

Differential diagnoses
As part of diagnostic assessment, BN needs to be first differentiated 
from other eating disorders. BN is differentiated from anorexia nervosa 
binge eating–purging type simply by weight status, as anorexia nervosa 
is the only eating disorder defined by clinically significant underweight 
status. However, it is also now recognized that many people have an 
OSFED type of anorexia nervosa, namely atypical anorexia nervosa, 
and are of adequate or high weight. At present, BN would supersede 
a diagnosis of any form of OSFED10.

More problematic is differentiation of BN from BED, as many peo-
ple with BED also engage in compensatory behaviours; however, these 
behaviours are not recurrent and do not regularly follow each binge 
episode. The non-purging form of BN is the most common form of BN 
in epidemiological surveys and is probably underdiagnosed in clinical 
settings84 as it is easy to confuse with BED unless a careful history of 
restrictive eating behaviour and/or driven exercise outside the binge 
eating episodes is taken. The Eating Disorder Examination interview85 
remains, in the opinion of the author86 (P.H.), despite its challenges for 
training and time to administer, the best extant interview for assess-
ment of disorders of recurrent binge eating and for delineating the 
phenomena of binge eating (for example, distinguishing objective 
from subjective binge episodes). The Eating Disorder Examination is 
suitable for use in adults and older adolescents, and versions have been 
developed for use in younger people. However, it requires training and 
time to administer, which impedes its widespread clinical use, and most 
clinics probably prefer use of an unstructured clinical interview with 
self-report questionnaires.

Parents and other care-givers are typically involved in the assess-
ment and management of BN in children and adolescents (see the 
section ‘Alternative psychological treatments for complex illness 
and comorbidity’). It is important that these be provided by health-
care professionals with expertise in interviewing families and young 
people.

Psychological and medical morbidity
Psychological morbidity is common in BN. Social anxiety occurs at 
a higher rate in people with BN than in individuals with other eating 
disorders and people with BN are at increased risk of experiencing 
major depression, possibly bipolar disorder, borderline personality 
disorder, ADHD and post-traumatic stress disorder18,19 (see the sec-
tion ‘Alternative psychological treatments for complex illness and 
comorbidity’). The presence of trauma is associated with more severe 
symptoms, more problematic illness course and specific additional 
considerations in management19 (see below). People with BN may also 
have problems associated with neurodivergence such as difficulties 
in interoceptive and exteroceptive sensory processing (for example, 
taste and smell)87. Around 5% of people with any eating disorder (includ-
ing BN) are autistic; however, the prevalence of BN in neurodivergent 
people is unknown88. Clinical assessment for these comorbidities is 
essential. This assessment is aided by the use of relevant questionnaires 
such as the Eating Disorder Inventory, which can identify interoceptive 
difficulties in people with BN87.

BN is associated with substantial medical morbidity affecting 
multiple organ systems, largely owing to recurrent binge eating and 
compensatory behaviours. As discussed above (see the section ‘Mortal-
ity and burden’)19, the most common complications involve fluid and 
electrolyte disturbances, particularly hypokalaemia, hyponatraemia 
and metabolic alkalosis, which can precipitate life-threatening cardiac 
arrhythmias (for example, torsades de pointes) and sudden cardiac 
death89. In the long term, individuals with BN have an elevated risk of 
cardiovascular disease, including myocardial infarction, arrhythmias 
and heart failure, with the risk being more than fourfold higher in the 
2–5 years following diagnosis89. However, the report of this study did 
not include data on whether participants remitted, relapsed or experi-
enced ongoing bulimic symptoms over time. Pseudo-Bartter syndrome 
can develop owing to chronic purging behaviours, leading to persis-
tent hypovolaemia, secondary hyperaldosteronism, and subsequent 
electrolyte imbalances (notably hypokalaemia), which often cause 
oedema in the hands, feet and legs when purging abruptly stops90. 
Chronic vomiting contributes to dental erosion, increased dental caries 
and parotid gland enlargement, while gastrointestinal complications 
include oesophagitis, Mallory–Weiss tears (tears in the mucous mem-
branes of the lower oesophagus) and, rarely, oesophageal or gastric 
rupture90. Chronic laxative abuse may result in serious conditions such 
as cathartic colon, an irreversible loss of colonic motility, along with 
additional fluid and electrolyte disturbances90. Early recognition and 
management of these complications are critical, as some are revers-
ible with cessation of purging, whereas others may result in long-term 
morbidity or mortality (for example, atherosclerosis).

Consistent with National Institute for Health and Care Excellence 
(NICE) guidance91, medical monitoring in BN should be driven by the 
presence and severity of compensatory behaviours rather than by 
weight alone. NICE recommends assessment of fluid and electrolyte 
balance in individuals who are vomiting, misusing laxatives or diuretics, 
or water loading, and advises clinicians to consider electrocardiogram 
monitoring of those with additional cardiac risk factors such as severe 
purging, bradycardia, hypotension, electrolyte disturbance, muscular 
weakness, previous arrhythmia or relevant medications91.

Screening and prevention
Only about 30% of patients with eating disorders seek professional help 
for their disorder92. The reasons for this are complex. Under-diagnosis 
of eating disorders in healthcare settings is common, owing to lim-
ited awareness and training of clinicians, but is a particular problem 
in people with obesity, men and those who are from minority sexual 
and gender identity communities93. As a result, duration of untreated 
illness is longer for BN and BED than for anorexia nervosa94.

Screening at population or primary care level is defined narrowly 
as the identification of ‘apparently well’ individuals who may be at risk 
of or probably have an underlying condition95. However, the term is 
often used more broadly to include early identification of people who 
fulfil diagnostic criteria, with the aim of addressing unmet treatment 
needs earlier. Although there is agreement that screening tools should 
be ‘accurate, brief and require little or no training’95, what screening 
tools are most appropriate will depend on the purpose of the screening. 
The widely used SCOFF questionnaire focuses on detecting bulimic 
and anorexic symptoms but is not designed to pick up subclinical dis-
ordered eating or future eating disorder risk96, and newer instruments, 
such the co-designed digital InsideOut Institute Screener97 and Screen 
for Disordered Eating (SDE)98, perform as well or better in detect-
ing any eating disorder and eating disorder risk98. Studies assessing 
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screening test accuracy in eating disorders have adequate sensitivity 
in detecting an eating disorder; however, few instruments have been 
assessed in more than a single study95,98. For example, in one study97, the 
InsideOut Institute Screener showed superior sensitivity and specific-
ity (82.8% and 89.7%, respectively) to the SCOFF questionnaire (65.4% 
and 82.7%, respectively) in the same sample. Few studies have investi-
gated these instruments’ performance in detecting BN compared with 
detecting any eating disorder. One study of a community outpatient 
sample98 compared the sensitivity, specificity and positive predictive 
values of the SCOFF to the SDE (77.8%, 73.6% and 6.31% versus 100%, 
51.0% and 4.43%, respectively) for BN. In this study the SDE had much 
higher sensitivity (desirable in screening) but lower specificity (thus 
lower efficiency), which was reflected in its lower positive predictive 
value. Screening tools specifically designed for use in adolescents and 
children are lacking99–101 but are in development102,103.

Studies directly assessing benefits and harms of narrowly defined 
screening are lacking99. A rapid review found that most studies focusing 
on broadly defined screening were conducted in student populations93, 
albeit a high risk population for BN. Although these studies found high 
prevalences of eating disorders, improvements in help-seeking after 
screening were modest, unless there was a clear path towards further 
intervention104,105. Common reasons cited for not taking up intervention 
were lack of time or perceived need106.

Primary prevention can be universal (population-based), selec-
tive (focusing on high risk groups) or indicated (targeting those with 
prodromal or subclinical symptoms). Available evidence shows that 
eating disorder prevention programmes reduce eating disorder risk 
and symptoms, with small to medium effect sizes107. Larger effect sizes 
have been found for programmes that are selective, multisession, 
interactive, tailored to women and girls, tailored to older adolescents 
(aged >15 years) and delivered by professionals, and those with shorter 
follow-up periods. Larger effects are also found for programmes with 
body acceptance and cognitive dissonance-based content that are 
designed to induce change in thinking (disagreement) about pursuing 
the thin ideal39. Thus, asking the individual to argue against their beliefs 
(arguing against the thin body ideal), which changes their beliefs, leads 
to behavioural change.

A meta-analytic review found only two programmes that led to 
reductions of both eating disorder symptoms and onset across mul-
tiple trials39. One of these, the dissonance-based Body Project aims 
to reduce pursuit of the thin ideal. In this programme, adolescent 
girls and young women meet in groups and collectively explore the 
negative impact of the thin ideal, which aimed to reduce their pursuit 
of it. This programme has been evaluated widely across multiple con-
trol interventions and has shown efficacy across different cultural, 
ethnic and racial groups and various minority communities. This 
programme is also the only programme that produces changes in 
objective measures such as attentional biases, implicit attitudes and 
neural markers (reduced brain reward responsivity to thin models)37. 
A study pooling data from three randomized controlled trials (RCTs) 
of young women (combined n = 1,092) at high risk of eating disor-
ders showed that peer-led delivery of the Body Project programme 
produced better outcomes than clinician-led versions, showing a 
significant reduction in onset of subthreshold and threshold BN (OR 
0.47; P = 0.0285) and a 62% reduction in onset of purging disorder 
(OR 0.35; P = 0.009; where people report regular extreme compen-
satory weight control behaviours in the absence of binge eating as 
shown in Table 2) over a follow-up period of 2–4 years40. Thus, this 
programme is a good candidate for broad implementation and may 

be particularly relevant for individuals with low social support and 
interpersonal deficits108.

Most studies have focused on selective prevention, with fewer 
focusing on indicated prevention109. An example of an indicated preven-
tion approach with emerging evidence is Media Smart Targeted (MST). 
MST is an eight-module online media literacy programme which has 
been evaluated in two self-guided versions, MST flexible (MST-F) and 
standard (MST-S), against a control, with best outcomes (acceptability, 
reduction of eating disorder symptoms) in the MST-F arm110. In the trial, 
MST was updated with a dashboard that allowed tracking of personal 
goals and progress. The standard version gave people access to one 
module per week whereas the flexible version gave people immediate 
access to all modules. In terms of prevention effects, MST-F and MST-S 
study completers were 77% and 37% less likely than controls, respec-
tively, to develop disordered eating at any time point after treatment 
up to 12 months. Given the small sample size this difference was not 
significant and generalizability is limited.

Management
Psychotherapy
Cognitive behaviour therapy. In adults with BN, eating disorder-
focused cognitive behaviour therapy (CBT-ED) has the highest efficacy 
versus active controls (people who received other psychotherapies 
and pharmacotherapy) and waiting list controls111,112, and is recom-
mended as first-line care by international guidelines113 with the 
exception of the UK NICE guidelines91, which recommend BN-focused 
guided self-help CBT for adults with BN as first-line treatment. A net-
work meta-analysis including 21 trials suggested that individual CBT 
(specific to eating disorders, n = 377) was most effective in achieving 
remission at the end of treatment compared with waiting list con-
trol groups (OR 3.89, 95% CI 1.19–14.02; n = 177), followed by guided 
cognitive behaviour self-help (OR 3.81, 95% CI 1.51–10.90; n = 215)114. 
In another meta-analysis of psychological treatments for BN, absti-
nence rates at the end of CBT treatment trials for BN were 28.7% for 
the intention-to-treat (ITT) group and 37.1% for completers, and at 
follow-up were 30.9% and 37.5% for the ITT group and completers, 
respectively115.

Highly symptom-focused and broad versions of CBT-ED exist, such 
as enhanced CBT focused or broad (CBT-Ef or CBT-Eb). CBT-Eb includes 
modules on mood intolerance, clinical perfectionism, low self-esteem 
and interpersonal difficulties116. In a large RCT in people with BN or 
other non-underweight eating disorders both forms were similarly 
effective, although the broad form was more helpful for patients with 
affective or personality comorbidities (low mood, low self-esteem and 
high perfectionism; that is, the features targeted by the broader 
treatment mode)116.

CBT-ED is equally effective whether used in routine clinical care or 
research settings117. Earlier meta-analyses114,115,118 found individual CBT 
is somewhat more effective than guided self-help formats of CBT, but 
a large meta-analytical review found that different delivery formats 
of CBT-ED (individual, group, guided and unguided self-help), across 
mainly individuals with BN and BED, all had large significant effects 
(Hedges’ g) compared with waiting list, with no differences between 
them or treatment-as-usual (k = 10, 16 comparisons)119. However, only 
14% of trials met all criteria for low risk of bias; therefore, further study 
is needed. In pooled data from multiple meta-analyses, effect sizes for 
CBT-ED were found to be comparable to those for CBT in most anxiety 
disorders, major depression and OCD (that is, between 0.5 and 1.0; 
k = 11, n = 614 included with BN)120.
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Programme-led and brief focused interventions. In many countries 
access to specialist treatments such as CBT-ED is limited owing to the 
limited availability of suitably trained personnel, treatment costs, 
travel time and costs to patients. Translation of specialist CBT-ED 
into book-based or digital self-help programmes provides a less 
costly and highly scalable alternative121. Such interventions may be 
used as a cost-efficient first-line treatment for BN in adults in regions 
with limited access to affordable (for example, publicly funded) 
services, often as part of a stepped care approach91. Typically, the 
self-help guide provides a few brief sessions to support optimal use 
of the self-help material. Guidance may be in person, online or via 
telephone. Reported abstinence rates in a meta-analysis of trials of 
guided self-help for BN at the end of treatment were 14.7% for ITT 
groups and 21.9% for completers. At the end of follow-up, equiva-
lent figures were 25.0% and 31.6% for ITT groups and completers, 
respectively115.

Two meta-syntheses examining the experience of people with 
BN or BED using any self-help interventions that were book-based 
or online122, or online interventions specifically123, highlight their 
accessibility and flexibility value. Users also needed to have a realistic 
understanding of the place self-help interventions had in their broader 
treatment plans122. A systematic review and meta-analysis of ten studies, 
including one RCT, of abbreviated ten-session CBT for eating disorders 
(‘CBT-T’) for any non-underweight eating disorders (for example, BN, 
OSFED) also found large effect sizes for reduction in weekly frequency 
of objective binges (pooled Hedges’ g −1.20 (95% CI −1.43 to −0.97); k = 8, 
n = 306) and moderate effect sizes for reduction in weekly frequency of 
vomiting (−0.78 (95% CI −0.95 to −0.60); k = 7, n = 265) after treatment, 
usually 3 months after enrolment124.

Alternative psychological treatments for complex illness and 
comorbidity. It is important to recognize that the clinical picture 
of BN is heterogeneous, and treatment needs to be person-centred. 
This includes consideration of alternative therapies and treatment 
of comorbidities where CBT in a focused form may be insufficient for 
the individual. Comparative features of evidence-based psychological 
therapies for children and adults with BN are shown in Table 3.

Interpersonal therapy, dialectical behaviour therapy and integra-
tive cognitive affective therapy have also been used successfully for 
the treatment of BN, although with less overall evidence for support 
than CBT-ED111. For children and adolescents with BN, BN-focused 
family therapy is the treatment of choice, as it is as least as effective 
as individual therapies such as CBT, guided self-help or psychody-
namic therapy125 and is endorsed in practice guidelines, such as those 
of Bohon et al.101.

Specific treatment of mental health comorbidities such as sub-
stance use disorder and severe depression may be required before 
or alongside therapy for BN91. For borderline personality disorder or 
complex post-traumatic stress disorder, the broader form of CBT-ED116 
(CBT-Eb, which provides specific skills to regulate negative emotional 
states) and/or additional trauma-informed therapy may be needed. 
CBT-ED has also been integrated with behavioural weight loss man-
agement in people of high weight who require weight loss for medical 
morbidities126. In people with more severe and complex illness (for 
example, those with very frequent binge eating and other behaviours, 
those at risk from suicidal ideation or those who are pregnant), a more 
intensive level of care (partial or full hospitalization or residential care) 
may be required. These are usually time-limited and preceded by and/or 
followed by outpatient care91,113.

Early intervention. International guidelines for eating disorders high-
light the importance of intervening at the earliest opportunity to 
achieve optimal outcomes. An early intervention health services model 
with emerging evidence is FREED (first-episode rapid early interven-
tion for eating disorders), a service model and care pathway for young 
people presenting in the early stages of any eating disorder. FREED uses 
evidence-based psychological therapies tailored to developmental 
and illness stage, dietary support and psychopharmacological inter-
ventions as appropriate. Several quasi-experimental implementation 
studies have shown that compared with young people treated as usual, 
those treated under FREED have markedly better treatment uptake and 
outcomes. Moreover, hospitalization rates are much reduced, leading 
to cost savings, and outcomes in young people with BN are compara-
ble to those found in treatment trials127. In a large real-world study of 
more than 1,000 patients with BN, BED or OSFED treated under FREED, 
outcomes of guided self-help and CBT-10 were comparable to those 
of the standard longer session CBT-ED119. Findings suggest that these 
brief treatments may be underused in the UK National Health Service 
and possibly elsewhere128.

Pharmacotherapy
Although multiple drug classes have been evaluated in clinical trials for 
BN, fluoxetine remains the sole medication with regulatory approval. 
Fluoxetine significantly reduces binge–purge frequency, cognitive 
symptoms and comorbid depression compared with placebo129,130. 
Other selective serotonin reuptake inhibitors (SSRIs), such as fluvox-
amine and citalopram, have shown mixed results, often performing 
no better than placebo in reducing BN symptoms131.

Fluoxetine and other SSRIs are generally well tolerated, with early 
and usually time-limited adverse effects including headache and nau-
sea. Also common, especially at the higher doses required to treat 
BN, are insomnia and tremor, asthenia and fatigue, anxiety, dizzi-
ness, yawning and sweating. Moreover, sexual dysfunction (decreased 
libido or anorgasmia) is a common late effect that does not reverse 
with time, weight gain may also occur over time (in contrast to early 
weight loss) and co-use of other serotonergic agents (for example, 
tramadol) can cause the potentially fatal serotonin syndrome132. Tri-
cyclic antidepressants (TCAs) such as imipramine and desipramine, 
and monoamine oxidase inhibitors, have demonstrated efficacy in 
some trials but are less commonly used owing to side effects such as 
sedation and dietary restrictions133. Antiepileptic medications, notably 
topiramate, have also shown promise in treating BN. Topiramate sig-
nificantly reduces binge–purge episodes and improves quality of life, 
particularly in patients with comorbid mood or anxiety disorders134,135.

In the 2023 World Federation of Societies of Biological Psychiatry 
guidelines update, fluoxetine and topiramate were the only pharmaco-
therapies for BN assigned the highest rating, with level of evidence A 
and grade of recommendation 1 (ref. 136). Other medications received 
lower ratings, ranging from limited or weak recommendations to no 
recommendation or recommendations against use, underscoring the 
comparatively stronger evidence base for fluoxetine and topiramate136.

Systematic reviews and meta-analyses. Two systematic reviews and 
meta-analyses published in 2023 offered a comprehensive evaluation 
and comparison of pharmacotherapies for BN137,138. One meta-analysis137 
included 52 RCTs comparing pharmacotherapy with placebo for BN. 
No significant difference was observed in remission rates, but the 
study was limited by sparsity of data. However, medications modestly 
reduced binge eating and purging episodes, and improved treatment 
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response and depression. The power to detect differences between 
classes of medications was low, but overall, SSRIs, TCAs, bupropion and 
topiramate were all considered efficacious in reducing binge–purge 

episodes. No differences in dropouts or adverse events were found 
between pharmacotherapy and placebo. Notably, bupropion is not 
recommended for the treatment of BN given the risk of seizure, and it 

Table 3 | Comparative features of evidence-based psychological therapies for children and adults with bulimia nervosa

Treatment type Theoretical model Targets Therapy tools Delivery and 
competenciesa

CBT-EDb or 
enhanced CBT;  
two versions  
exist: symptom- 
focused (CBT-Ef) 
and broad 
(CBT-Eb)116,170

Overevaluation of weight and 
shape is maintaining weight 
control symptoms, preoccupation 
with thoughts about food, eating, 
weight and shape, body checking 
or avoidance; binge eating is driven 
by attempts to adhere to extreme 
dietary rules and behaviours; 
additional maintaining processes 
relate to the patient’s life difficulties 
and mood

CBT-Ef: dysfunctional 
BN-related beliefs and 
behaviours
CBT-Eb: as in CBT-Ef 
and additionally 
targets mood 
intolerance, clinical 
perfectionism, 
low self-esteem 
and/or interpersonal 
problems

Joint formulation; self-monitoring; collaborative 
weighing; psychoeducation; establishing regular 
eating; understanding impact of overevaluation 
of weight and shape; tackling body checking, 
avoidance and ‘feeling fat’; cognitive restructuring; 
behavioural experiments

20 sessions over 
20 weeks delivered  
by trained therapists

CBT-10 
(refs. 124,171)

Similar to CBT-Ef As for CBT-ED Strong focus on behavioural change; early dietary 
change and exposure; behavioural experiments; 
addressing emotional triggers; body image work; 
relapse prevention

10 sessions plus 2 
follow-up sessions, 
delivered by 
well-supervised junior 
personnel

Guided self-help172 CBT content is translated into 
a written or online programme 
of ‘work’

As for CBT-ED Help patient engage with, understand and reflect 
on intervention content; tailor intervention content 
to the individual; problem-solve challenges; use 
patients’ strengths to help them; empower to try 
out new things and make changes; help maintain 
momentum; celebrate wins

4–8 brief guidance 
sessions (20–30 mins) 
delivered by well- 
supervised junior 
personnel or primary  
care mental health 
practitioners

Family therapy173,174 Agnostic stance regarding the 
causes and development of the 
eating disorder; parents are seen 
as the key resource in their child’s 
recovery

Empowering parents 
and enhancing their 
effectiveness in 
feeding their child and 
guiding them towards 
recovery; reducing 
parental guilt

Initially, parents are mobilized to support regular 
eating and interrupt vicious cycles of behaviours 
(such as binge–purge); gradually, autonomy over 
eating is returned to the adolescent; broader 
adolescent developmental issues are addressed

Number of sessions 
more flexible; typically 
20 sessions over 
6–12 months delivered 
by one or two trained 
therapists

Dialectical 
behaviour 
therapy175

Binge eating and other eating 
pathology (such as self-induced 
vomiting) are conceptualized as 
behavioural attempts to influence, 
change or control painful 
emotional states

Targets maladaptive 
behaviours resulting 
from affect 
dysregulation

Uses chain analysis of problematic behaviours; 
teaches adaptive affect regulation skills (such as 
distress tolerance and mindfulness)

20 sessions over 
20 weeks delivered  
by trained therapists

Interpersonal 
therapy176

Interpersonal factors are seen as 
playing a key part in onset and 
maintenance of BN, with problems 
in interpersonal functioning 
leading to negative affect and low 
self-esteem, which ultimately drive 
eating disorder behaviours

Targets interpersonal 
problem areas 
(namely, grief, 
role disputes, role 
transitions and 
interpersonal deficits)

Relates symptoms to relevant interpersonal 
problem area and understanding sequence 
of events; facilitates mourning processes, 
re-establishing interests and relationships, 
choosing plan of action, resolution or dissolution 
of problematic relationships, developing sense of 
mastery regarding demands of new roles, building 
new relationships and enhancing quality of existing 
ones

12–20 sessions over 
20 weeks delivered by 
trained therapists

Integrative 
cognitive affective 
therapy177,178

Based on a multidimensional 
maintenance model of bulimic 
symptoms that emphasizes 
momentary relationships between 
maintaining variables and bulimic 
behaviours

Promotes adaptive 
eating, identification 
of emotional cues for 
bulimic symptoms, 
adaptive coping, 
self-directed 
behaviours, 
interpersonal 
relationships and 
self-oriented cognitive 
patterns, including 
self-discrepancy

Uses motivational techniques to address treatment 
ambivalence and highlight the importance of 
emotions in maintaining bulimic symptoms; 
teaches adaptive coping strategies (such as urge 
management) and establishes regular eating; 
addresses one or more of three potential problem 
areas thought to maintain bulimic symptoms by 
eliciting negative affect ((1) excessive self-control 
and self-neglect, (2) interpersonal submissiveness, 
withdrawal and blaming, and (3) self-discrepancy 
and evaluative standards); builds healthy lifestyle 
plans and relapse prevention

20 sessions over  
20 weeks delivered  
by trained therapists

BN, bulimia nervosa; CBT, cognitive behaviour therapy. aKey therapist competencies for CBT, guided self-help and family therapy for eating disorders can be found here: Psychological 
Interventions for People with Eating Disorders: A competence framework | UCL Faculty of Brain Sciences179. bThe term CBT-ED is an umbrella term for all variants of CBT for eating disorders, 
whereas CBT-E (enhanced CBT) was developed by Fairburn and colleagues170.
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is also associated with weight loss. Effects were similar when the drug 
was combined with psychological therapy but RCTs were fewer.

Another meta-analysis138 analysed 33 RCTs involving 11 medi-
cations across 6 classes for BN treatment. Compared with placebo, 
medications modestly reduced binge eating episodes and vomiting, 
and improved depression. No significant differences in dropout owing 
to adverse events were noted. Subgroup analyses of specific medica-
tion classes were limited owing to power, but overall, TCAs and topira-
mate appeared most efficacious in reducing binge episodes, and SSRIs 
(specifically fluoxetine) were most efficacious in reducing vomiting.

In sum, consistent with NICE91, American Psychiatric Association139 
and other international113 guidelines, antidepressants, fluoxetine and 
other SSRIs are recommended as adjuncts to psychotherapy for BN 
given their favourable tolerability and safety profiles compared with 
TCAs and bupropion. Topiramate may also be considered an effective 
off-label adjunctive pharmacotherapy, but may be poorly tolerated 
owing to neurological side effects, cognitive side effects (for example, 
memory problems and difficulty concentrating), weight loss and mood 
changes, including depression and suicidal ideation. Topiramate is also 
a known teratogen, is contraindicated during pregnancy, and women of 
childbearing potential must be counselled to use two highly effective 
methods of contraception whilst using this drug.

Treatments with emerging evidence
Experimental pharmacotherapies and other treatments. Stimulant 
medications, most notably lisdexamfetamine, which is approved for 
the treatment of BED, are emerging as promising pharmacological 
options for the treatment of BN140. Evidence from a feasibility trial141,142 
supports lisdexamfetamine’s potential utility, and additional case 
reports have described positive outcomes with methylphenidate and 
dextroamphetamine131,140. The positive outcomes described across 
the stimulant literature include reductions in binge eating frequency, 
global binge eating severity, obsessive–compulsive binge eating symp-
toms and, in some studies, improvements in eating disorder psycho-
pathology and quality of life140. However, in one systematic review143, 
stimulants were considered experimental owing to lack of RCT data, 
abuse potential and side effects such as cardiovascular issues (k = 2 
trials, n = 26, and k = 30 single case reports of BN).

Naltrexone (an opioid antagonist) has had mixed outcomes in 
four small RCTs, with high doses more effective133. GLP1 receptor ago-
nists have also recently attracted interest as potential treatments for 
binge-related syndromes, but their role in BN remains uncertain144.  
A novel just-in-time, adaptive intervention system, which uses continu
ous passive glucose monitoring and provides real-time reminders 
to eat regularly when periods of dietary restraint are detected, has 
shown promise as an adjunct to the treatment of BN and binge eating145. 
Overall, the inconsistent findings from these emerging treatment tri-
als underscore the need for rigorous research on novel interventions 
for BN.

Neuromodulation. Advances in the delineation of the neural networks 
involved in eating disorders146 have given rise to the use of neuromodu-
lation treatments, such non-invasive brain stimulation (NIBS), most 
prominently repetitive transcranial magnetic stimulation (rTMS) and 
transcranial direct current stimulation (tDCS), mainly to the dlPFC.  
A broad meta-analytical systematic review147 examined effects of NIBS 
over the dlPFC on food craving and consumption in sham-controlled 
RCTs in people with non-clinical and clinical eating disorders. In people 
with eating disorders and/or obesity, both rTMS and tDCS appeared 

to be more effective in reducing craving and overeating than in other 
groups. However, data from people with solely BN were not reported.

A contemporary meta-review148 synthesized evidence on neuro-
modulatory techniques for eating disorders, with limited but promis-
ing findings for BN. Among 18 systematic reviews (5 meta-analyses), few 
focused on BN specifically, often combining it with anorexia nervosa 
or BED. rTMS and tDCS showed moderate efficacy in reducing binge 
eating and craving in people with BN (Hedges’ g −0.48; k = 9, n = 345). 
Side effects included headaches, nausea and drowsiness. There is some 
evidence that deep brain stimulation is effective in the treatment of 
long-standing anorexia nervosa (including binge–purge behaviours), 
but not BN specifically. The review highlights low-quality studies and 
high heterogeneity, emphasizing the need for robust RCTs, and longer 
follow-up periods to establish the role of neuromodulation in the 
treatment of BN.

Virtual reality. Virtual reality generating immersive, embod-
ied and interactive environments has been found to be a prom-
ising strategy in the assessment and treatment of body image 
disturbance, food-related anxieties and other eating disorder-related 
behaviours149,150. In this regard, virtual reality includes virtual environ-
ments in which foods are prepared or eaten (for example, kitchens or 
restaurants), and virtual bodies (such as a body that is larger than the 
current size of a person with suppressed weight). It has potential as 
an adjunct to enhance the efficacy of CBT with, for example, virtual 
reality food exposure.

Quality of life
Quality of life is important in healthcare to examine the burden of illness 
and the effectiveness of treatment, and to support decisions about the 
allocation of healthcare resources151 taking into account an individual’s 
perceptions, values, cultural context and expectations152. An early 
study153 in 1994 found that young women with BN report much higher 
quality of life impairment than women in a community sample without 
eating disorders. Furthermore, individuals with eating disorders were 
also found to score similarly to individuals awaiting coronary surgery or 
heart–lung transplant surgery on domains such as social life, hobbies, 
sex life, work, energy and sleep153.

Since then, quality of life impairment imposed by BN has been well 
documented154,155 and arises from the symptoms of the condition itself, 
as well as through associated physical and psychiatric complications. 
Quality of life is measured through generic (for example, the Short 
Form Health Survey156) or eating disorder-specific (for example, the 
Eating Disorder Quality of Life questionnaire157) instruments, which 
are typically self-reported owing to the subjective nature of the con-
struct. However, other objective indicators of functional impairment, 
including, for example, participation in work or schooling, are also 
relevant to quality of life. Population-based studies across the globe 
have consistently demonstrated significant quality of life impairment 
among people with BN in comparison with people without eating disor-
ders in physical, mental, social and role (for example, work, student or 
parent) domains. Two notable examples of this are household surveys 
conducted in South Australia84 and Brazil8.

There are few, if any, differences in quality of life impairment 
between people with BN and those with either anorexia nervosa or BED. 
Evidence for this has been obtained from the population-based surveys 
mentioned above8,84 as well as a meta-analysis of studies that used 
the 36-item version of the Short Form Health Survey158. However, any 
commensurate impairment in anorexia nervosa should be considered 
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in light of its higher eating disorder symptom ego-syntonicity, which 
can artificially mask impairment on self-report measures.

In terms of responsiveness to treatment, meta-analytical findings 
from RCTs suggest a medium effect on average for CBT in improving 
social adjustment in people with BN from pretreatment through to 
discharge and follow-up159. One long-term cohort study in 76 patients 
who had originally received outpatient treatment for BN found that, 
20–25 years later, being in remission was associated with significantly 
improved psychological (but not physical, social or environmental) 
quality of life160. Longitudinal evidence also shows that not only do 
symptoms of eating disorders lead to worsening of quality of life, but 
that impaired quality of life can worsen eating disorder symptoms161. 
This suggests that treatments of BN that include a focus on quality of 
life alongside addressing core symptoms, might be especially effica-
cious in improving both eating disorder psychopathology and quality 
of life for individuals.

Outlook
Effective treatments are available for most people with BN. However, 
gaps remain in their efficacy for a large minority for whom novel psy-
chological and biological treatments to either enhance existing psy-
chological therapy such as CBT, or address salient comorbidities such 
as complex trauma, are a priority for research. This accords with a study 
investigating the research priorities of people with lived experience 
which were to improve current interventions and improve outcomes162. 
In this regard, in moving the field forward we note the importance of an 
increased use of co-design in testing adapted and novel treatments and 
including broader recovery focused outcomes such as quality of life.  
A more nuanced understanding of the diverse phenomena and experi
ence of people with BN is also critical in developing person-centred 
care. For example, the adaptation of therapy for neurodivergent people 
is in its infancy but very relevant where sensitivities to food texture, 
colour and taste may be rarely accommodated163,164. Integrated care for 
people with high weight has also been largely confined to those with 
BED165 with neglect of people with BN166.

Access to care continues to be problematic even in well-resourced 
healthcare systems. Evidence-based brief psychological therapy and 
online or virtual forms of therapy need to be translated into healthcare 
systems more widely. Findings from the FREED study128 and another 
initial study167 of a co-design checklist for people with eating disorders 
to aid engagement in evidence-based treatments are a start but much 
more needs to be done.

Present overlaps and transitions with other eating disorders are 
problematic for people with BN as potentially effective treatments 
may only have been trialled in other eating disorders. Transdiagnos-
tic treatment studies are critical, as is the greater appreciation of the 
importance of comprehensive assessment required to delineate BN 
from, for example, BED and to identify relevant comorbidities. The 
major advances in and sophistication of tools available to study the 
neuroscience of BN, its heritability, and its psychobehavioural corre-
lates, such as impulsivity and reward sensitivity, and of other disorders 
are likely to lead to a revision of the diagnostic construct of BN and its 
improved delineation from other eating disorders.

Finally, the possible decline observed in incidence and the devel-
opment of effective prevention programmes that reduce pursuit of 
the thin ideal or overeating and the future onset of BN speaks to a 
promising future. Although prevention programmes have been dis-
seminated globally, dissemination is not comprehensive so that 
there is the need for greater action at the higher levels of government 

and international organizations. Further, as most research into BN is 
conducted in high-income countries, research into assessment and 
treatment in mid-income and low-income countries is needed, par-
ticularly as there is an unequal increase in the burden of BN in the latter 
regions168. Screening and assessment tools must be developed that are 
culturally appropriate alongside interventions that are accessible and 
acceptable in diverse communities across the globe169.
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