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ABSTRACT
Background and Objectives: Binge-spectrum eating disorders (BSEDs) are clinically impactful, yet the psychological mech-
anisms underlying their persistence and heterogeneity remain insufciently understood. Clarifying these mechanisms is essential
for refning diagnostic models and improving treatment. This study focused on young to early-middle adults, a developmental
period with elevated risk for the onset and aggravation of BSED, to identify empirical subgroups based on eating- and
psychological-related variables.
Methods:A two-step cluster analysis was performed in 187 patients (men and women, aged 20–45 years) diagnosed with diferent
BSED subtypes. Variables considered included emotion-related eating behaviors, impulsivity, emotion dysregulation, decision-
making, stress, anxiety–depression, and obsessive–compulsive symptoms.
Results: A three-cluster solution provided the best ft, yielding distinct patient profles. Anxiety–depression and hunger emerged
as the most infuential variables for the clustering. No signifcant diferences between the clusters were found in sociodemographic
characteristics and eating disorder subtype. Clear gradients were observed in clinical severity and psychological functioning,
ranging from high psychopathological burden and dysregulation in Cluster 1 (10.2% of the sample) to markedly more adaptive
functioning and reduced distress in Cluster 3 (56.7%). The largest between-cluster diferences involved hunger, emotion regulation
defcits, and anxiety–depression levels.
Conclusions: The fndings delineate clinically meaningful BSED subgroups, spanning severely dysregulated to more adaptive
profles. This diferentiation may enhance diagnostic classifcation and inform process-based treatment approaches, enabling
personalized interventions targeting core features (particularly anxiety–depression, emotion regulation, and hunger) to optimize
clinical outcomes.

1 | Introduction

Binge-spectrum eating disorders (BSED) refer to a range of eating
disorders characterized primarily by recurrent episodes of binge
eating, which involve consuming unusually large amounts of
food accompanied by a sense of loss of control [1–3]. This
spectrum includes disorders, such as binge-eating disorder

(BED), bulimia nervosa (BN), and other specifed feeding or
eating disorders (OSFED) with binge-eating features. Night-
eating syndrome (NES) often exhibits overlapping self-
regulatory and neurobehavioral features with binge-eating pre-
sentations, including dysregulated eating patterns, reward-
related eating, and impaired control over food intake. NES can
occur across a range of body weight statuses, including
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individuals with weight within the normative range for age and
height. Empirical evidence suggests that NES shares several
clinical and psychopathological features with both BED and BN,
although it remains a distinct diagnostic entity [4]. But from
a transdiagnostic and endophenotypic perspective, NES may be
conceptualized within a broader spectrum of binge eat-
ing–related conditions, given the partial overlap in mechanisms
underlying dysregulated eating behavior.

BSED are associated with signifcant psychological distress [5, 6],
physical health complications [7], and impaired social and oc-
cupational functioning [8]. Despite the well-documented burden
associated with BSED, substantial heterogeneity persists in
symptom presentation and psychological functioning among
afected individuals. Recent research has identifed three rela-
tively stable personality and behavioral–psychopathology pro-
fles among individuals exhibiting binge-eating symptomatology:
“Negative Emotionality,” characterized by elevated negative
afect, emotion dysregulation, and greater psychiatric comor-
bidity; “Approach,” associated with heightened reward sensi-
tivity and impulsive/approach-related behaviors; and
“Restrained,” characterized by overcontrol, inhibition, and harm
avoidance [9]. Importantly, these profles exhibit comparable
levels of binge-eating episodes and similar body mass index
(BMI), yet difer markedly in their functional characteristics,
suggesting meaningful distinctions that extend beyond clinical
severity and diagnostic classifcation. Consequently, elucidating
the mechanisms underlying heterogeneity within BSED is es-
sential for refning diagnostic frameworks, identifying clinically
relevant subgroups, and informing the development of more
personalized treatment approaches.

BSED are increasingly prevalent among younger populations,
with emerging and early adulthood (approximately 20–45 years)
representing a period of heightened vulnerability. Epidemio-
logical evidence indicates that DSM-5 eating disorders, including
BED, are commonly frst identifed by early adulthood, with
many cases emerging during adolescence and the transition into
adult roles [10]. Emerging adulthood is characterized by major
life transitions in social roles, living arrangements, and personal
responsibilities, which may generate stress and psychological
distress that adversely afect well-being and coping capacities
[11, 12]. This developmental period is also marked by key psy-
chosocial transitions, including the formation of intimate part-
nerships, family establishment, pregnancy, and parenting
responsibilities, alongside increasing occupational and caregiv-
ing demands. These contextual factors are particularly salient for
women and have been consistently associated with increased
vulnerability to the onset or exacerbation of eating disorder
symptomatology, especially within binge eating–related pre-
sentations [13–16]. The convergence of these role transitions and
stressors may contribute to increased emotional burden, dif-
culties in self-regulation, and reliance on maladaptive coping
strategies, thereby elevating risk during this stage of the lifespan
[17, 18].

Changes in executive functioning and self-regulation during
early adulthood may also heighten risk for body image concerns
and dysregulated eating patterns, as developmentally normative
fuctuations in cognitive control and emotion regulation are
linked to difculties managing eating behaviors and negative
perceptions of body image [13, 19]. This age range also

corresponds to critical periods for weight gain, mood instability,
and social stress, which may interact to increase vulnerability to
binge-eating behaviors [20]. The presence of BSED within
emerging and early adulthood populations has been estimated
primarily among individuals with overweight or obesity, with
point prevalences around 8.0% for disordered binge-spectrum
eating and 16.0% for probable subthreshold symptoms [2]. Ep-
idemiological evidence also suggests that the prevalence of BSED
has been increasing in recent years [21], refecting a growing
public health concern. This trend underscores the importance of
research aimed at identifying underlying vulnerability patterns
and mechanisms that could inform early detection and in-
tervention strategies, ultimately helping to prevent the pro-
gression and chronicity of these disorders.

Previous research has highlighted the relevance of multiple
psychological and behavioral factors in the onset of the BSED, the
severity of the clinical profles, and the treatment outcomes
among these patients: emotion (dys)regulation [22–24], impul-
sivity [25], negative afect [26, 27], stress reactivity [19], decision-
making defcits [28–32], maladaptive eating patterns [3, 33], and
compensatory behaviors to infuence shape and weight (e.g.,
purging, driven exercise, and fasting; [34, 35]). Individual dif-
ferences in eating styles, such as emotional or external eating,
further contribute to clinical heterogeneity in individuals within
the BSED [36]. Regarding gender, recent evidence suggests that,
in clinical samples of individuals seeking treatment for BSED,
men and women are more similar than diferent in their clinical
presentation [37].

Impulsivity, a complex multidimensional construct encom-
passing distinct interacting behavioral and neurocognitive pro-
cesses, is closely linked to dysfunctions in reward processing and
inhibitory control. It has been increasingly recognized as
a transdiagnostic vulnerability factor across the heterogeneous
conditions encompassed within the BSED [38]. Rather than
refecting a unitary trait, impulsivity comprises multiple facets
that diferentially contribute to binge-eating pathology. In par-
ticular, negative urgency—the propensity to engage in rash or
poorly controlled behaviors in response to heightened negative
afect—has been consistently associated with the onset and
maintenance of binge-eating behaviors. This facet is thought to
refect impaired afect-driven inhibitory control, whereby acute
emotional distress amplifes reward sensitivity and weakens top-
down regulatory processes. In addition, attentional impulsivity,
characterized by difculties in sustaining focus and resistance to
distraction, and nonplanning impulsivity, refecting reduced
future-oriented thinking and diminished consideration of long-
term consequences, have been linked to both the presence of
binge-eating behaviors and greater disorder severity [27]. No-
tably, negative urgency appears to exert a particularly salient
infuence among individuals with pronounced self-regulatory
defcits and persistent bulimic symptomatology, suggesting its
role in reinforcing maladaptive emotion–eating cycles and
contributing to the chronicity of bulimic presentations [39].

Neurocognitive studies also support defcits in decision-making
and altered reward sensitivity among individuals with BSED,
particularly in response to food cues [32]. Food cue reactivity and
craving intensity have been shown to predict binge frequency
and the severity of eating disorders across BED and BN [40].
Research on food cue processing and hunger states indicates that
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individuals with binge-eating behaviors exhibit greater atten-
tional bias and longer gaze durations toward high-calorie food
stimuli, especially when hungry [41]. Moreover, food craving
could act as a transdiagnostic process, mediating the relationship
between emotion dysregulation and binge episodes [42]. In-
teractions between afective–cognitive mechanisms and other
physiological systems have been described in BSED, involving
dysregulated stress–reward dynamics characterized by height-
ened responsivity within reward-related neural cir-
cuits—particularly frontostriatal and mesolimbic
pathways—concurrent with stress-induced elevations in nega-
tive afect [43]. These alterations are accompanied by defcits in
inhibitory control and reward-based decision-making, refecting
impaired top-down executive regulation, which co-occur with
maladaptive eating behaviors and a reduced capacity for craving
modulation and resistance to binge-eating urges [44].

Collectively, these fndings suggest that the current diagnostic
frameworks provided by widely used taxonomies, such as the
Diagnostic and Statistical Manual of Mental Disorders (DSM-5;
[45]) or International Classifcation of Diseases (ICD-11; [46]),
may not fully capture meaningful diferences in underlying
neuropsychological and behavioral processes. While these sys-
tems reliably categorize BSED subtypes based on symptom
patterns, they overlook the transdiagnostic mechanisms that
drive heterogeneity in severity, comorbidity, and functional
impairment. This gap underscores the need for empirical ap-
proaches, such as clustering modeling, identifying clinically
relevant subgroups, and informing more individualized assess-
ment and intervention strategies. However, studies systemati-
cally integrating multiple psychological, behavioral, and
physiological variables to delineate empirical subgroups among
BSED remain limited.

In summary, BMI, hunger, food cue reactivity, impulsivity,
emotion regulation, stress, anxiety–depression, and obsessi-
ve–compulsive symptoms represent interconnected domains of
self-regulation that cut across traditional diagnostic boundaries
in BSED. Rather than viewing these variables as independent
features, they can be conceptualized as interacting components
of broader transdiagnostic systems underlying binge-eating pa-
thology. Accordingly, the present study aimed to characterize
heterogeneity within a sample of young to early-middle adults
with BSED by applying a data-driven cluster analysis to a set of
clinically and theoretically grounded variables spanning these
regulatory domains. The goal was not to reproduce severity
gradients or diagnostic categories, but to identify empirically
derived subgroups refecting distinct patterns of covariation
across cognitive, emotional, and behavioral systems of self-
regulation. By comparing these subgroups across key clinical
and psychological dimensions, this approach seeks to elucidate
meaningful profles of dysfunction that may help explain vari-
ability in symptom expression and adaptive functioning beyond
traditional categorical frameworks.

2 | Materials and Methods

2.1 | Participants

A total of N= 187 patients with BSED (41 BN, 35 BED, 30 NES,
and 81 OSFED binge-eating type) were consecutively recruited
from the psychiatry outpatient unit of the Citizen “Mental

Health” Program, Ministry of Public Health of Ecuador. Par-
ticipants were aged 18–45 years and had met DSM-5 criteria for
BSED for at least two months before enrollment. Exclusion
criteria included: (a) psychoactive substance dependence; (b)
medical or neurological conditions causing severe cognitive
impairment (e.g., Alzheimer’s disease); (c) current use of psy-
chotropic medication; and (d) being pregnant.

The sample included 119 women (63.64%) and 68 men (36.36%).
Most participants were married or lived with a partner (N= 121,
64.71%), while N= 55 were single (20.41%) and N= 11 were
divorced-separated (5.88%).

Table 1 presents the descriptive statistics for the variables ana-
lyzed in the study, both for the total sample and stratifed by sex.
Statistically signifcant diferences between women and men
were observed only for hunger and obsessive–compulsive levels,
with higher mean scores in women.

2.2 | Measures

Anthropometry: BMI was calculated following the standard
formula defned by the [47]. Body weight was obtained using
a Health o meter Professional 500KL digital medical scale
(Pelstar, LLC, USA), which has a maximum capacity of 485 kg
(500 lb) and is intended for clinical measurement. Participants
were assessed while standing upright and facing forward. The
collected measurements were then used to compute BMI as
follows: BMI =weight (kg)/[height (m)]2.

Eating Disorder Severity: The extent of disordered eating be-
haviors was evaluated using the Eating Disorder Inventory-3
(EDI-3; [48]), a comprehensive self-report tool developed to
measure the severity and presence of psychological and be-
havioral characteristics linked to eating disorders. This in-
strument assesses both the core symptoms of eating pathology
and the broader psychological factors that infuence the onset
and persistence of maladaptive eating patterns. The stan-
dardized measure includes 91 items rated on a 6-point Likert
scale (0–5) [49–51].

Food Craving: The momentary intensity of food cravings,
understood as a temporary and context-dependent state, was
assessed using the Brief Form of the Food Craving Ques-
tionnaire–State (FCQ-S Brief; [52, 53]). This instrument cap-
tures the cognitive, emotional, and physiological features that
characterize craving episodes. It consists of 10 items rated on
a 5-point Likert scale, producing a total score ranging from 10
to 50. Administration takes approximately 3–5min. Higher
scores indicate a stronger desire or urge to consume
palatable foods.

Hunger: The transient psychological and physiological ex-
perience of hunger was evaluated using the Hunger subscale
of the Three-Factor Eating Questionnaire (TFEQ; [54, 55]).
The TFEQ also includes Cognitive Restraint and Un-
controlled Eating/Disinhibition subscales. However, given
the strong conceptual and statistical overlap between the
Hunger and Uncontrolled Eating/Disinhibition dimensions
in binge-eating populations, only the Hunger subscale was
included in the present study to reduce redundancy among
clustering variables and avoid the overweighting of highly
correlated constructs in the cluster analysis. In addition, the
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Cognitive Restraint subscale was not included because the
study was conducted in individuals within the binge-eating
spectrum, for whom this dimension is considered less
central to the clinical phenotype under investigation. The
Hunger subscale captures both the intensity and frequency
of hunger sensations, as well as the tendency to eat in re-
sponse to internal hunger cues rather than external or
emotional triggers. The self-report measure includes items
rated on a Likert scale (from 1 = “false” to 4 = “true”), and
analyses were conducted using the total score of the Hunger
subscale. Higher scores refect stronger subjective hunger
and greater sensitivity to hunger signals.

Food Cues: Food cue responsiveness was assessed using the
Power of Food Scale (PFS; [56, 57]). This 15-item measure
assesses the inclination toward “potential consumption,”
meaning the desire to eat even in the absence of physical
hunger, using a 5-point Likert response format. The scale
captures both motivational and hedonic dimensions of eating,
illustrating the degree to which food exerts a psychological
“pull” before, during, and after it becomes accessible. The
analyses used the raw total score (range = 15–75), with higher
values indicating greater vulnerability to the food environment
and stronger tendencies toward potential consumption.

Emotion Regulation: Emotion regulation strategies were
assessed using the Emotion Regulation Questionnaire (ERQ;
[58]). This instrument includes 10 items rated on a 7-point
Likert scale ranging from 1 (Strongly disagree) to 7 (Strongly
agree). In this study, the total score—calculated by summing
all item responses—was used as an indicator of the overall
application of cognitive emotion regulation strategies [59, 60].

Stress: Perceived stress was assessed using the 10-item Per-
ceived Stress Scale (PSS-10; [61, 62]). This widely used self-
report measure evaluates the extent to which individuals view
their lives as unpredictable, uncontrollable, and over-
whelming. It captures the subjective appraisal of stress ex-
perienced over the past month, emphasizing personal
evaluations of stressful situations rather than objective
stressors. The instrument includes 10 items rated on a 5-point
Likert scale from 0 (Never) to 4 (Very often). The present study
used the total score, where higher values refect greater per-
ceived stress and reduced perceived coping ability.

Anxiety–Depression: Symptoms of anxiety and depression were
evaluated using the Goldberg Anxiety and Depression Scale
(GADS; [63, 64]). This self-report measure consists of 18

TABLE 1 | Descriptives for the variables of the study for the total sample and stratifed by sex.

Total sample
(N= 187) Women (N= 119) Men (N= 68) p CV

n % n % n %
Marital status 0.390 0.100
Single 55 29.4% 33 27.7% 22 32.4%
Married—couple 121 64.7% 77 64.7% 44 64.7%
Divorced—separated 11 5.9% 9 7.6% 2 2.9%

ED type 0.882 0.060
BN 41 21.9% 26 21.8% 15 22.1%
BED 35 18.7% 22 18.5% 13 19.1%
NES 30 16.0% 21 17.6% 9 13.2%
OSFED 81 43.3% 50 42.0% 31 45.6%

Mean SD Mean SD Mean SD p |d|

Age (years) 31.82 5.76 32.15 5.97 31.24 5.38 0.297 0.16
BMI (kg/m2) 29.83 11.39 29.79 12.57 29.91 9.03 0.944 0.01
ED severity 5.12 2.49 5.12 2.57 5.13 2.37 0.969 0.01
Food cues 16.02 4.24 15.47 4.32 16.99 3.95 0.018 0.37
Food craving 13.93 3.58 13.90 3.87 13.99 3.05 0.875 0.02
Hunger 19.09 6.83 20.01 7.36 17.47 5.45 0.014∗ 0.39
Decision-making 13.76 6.10 14.40 6.47 12.63 5.25 0.056 0.30
Emotion regulation 12.81 4.50 13.13 4.54 12.25 4.42 0.202 0.20
Impulsiveness 14.64 4.63 14.49 4.74 14.90 4.44 0.562 0.09
Stress 23.78 8.34 24.50 9.10 22.53 6.69 0.121 0.25
Anxiety–depression 14.97 5.40 15.41 5.57 14.19 5.04 0.138 0.23
Obsessive–compulsive 9.31 3.87 9.77 4.16 8.50 3.17 0.030∗ 0.34

Note: ED severity: EDI-3 total. Food cues: PFS total. Food craving: FCQ-S total. Hunger: TFEQ total. Decision-making: GDSMS total. Emotion regulation: ERQ total.
Impulsiveness: PIS total. Stress: PSS-10 total. Anxiety–depression: GADS total. Obsessive–compulsive: MOCI total. SD: standard deviation.
Abbreviations: BED, binge-eating disorder; BMI, body mass index; BN, bulimia nervosa; ED, eating disorder; NES, night-eating syndrome; OSFED, other specifed feeding
eating disorder.
∗Bold: signifcant comparison.
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dichotomous (yes/no) items divided into two subscales
assessing anxiety and depression.

Obsessive–Compulsive: Obsessive–compulsive symptom se-
verity was evaluated using the Maudsley Obsessi-
ve–Compulsive Inventory (MOCI; [65, 66]). This self-report
measure was created to identify and quantify obsessi-
ve–compulsive symptoms in both clinical and nonclinical
groups, capturing characteristic cognitive and behavioral
patterns, such as checking, cleaning, slowness, and doubting.
The instrument contains 30 dichotomous items (yes/no), each
describing a specifc obsessive thought or compulsive action.
The total score was used in the analyses, with higher values
refecting more severe obsessive–compulsive symptomatology.

Impulsiveness: It was measured using the Plutchik Impulsivity
Scale (PIS; [67, 68]). This self-report instrument comprises 15
items rated on a Likert scale from 0 (“never”) to 3 (“always”).
The scale evaluates dimensions, such as self-control, planning,
anticipation of consequences, physiological responses, and
spontaneous behavior. The total score, obtained by summing
all item responses, represents an overall index of impulsivity.

Decision-Making: Decision-making tendencies across diferent
situations were assessed using the General Decision-Making
Style (GDMS; [69]) scale. This instrument views decision-
making as a relatively enduring psychological disposition
rather than a response tied to specifc circumstances, identi-
fying distinct cognitive and behavioral styles individuals rely
on when making choices. The scale comprises 25 statements
rated on a 5-point Likert scale (1 = strongly disagree to 5 =
strongly agree). In this study, the total score was examined as
an indicator of overall decision-making tendencies, with
higher scores refecting greater difculty or maladaptive
patterns in decision-making [70].

Sociodemographic Variables: Additional sociodemographic data
were collected, including participants’ age, sex, andmarital status.

2.3 | Procedure

The study was conducted in accordance with the most recent
version of the Declaration of Helsinki. Approval was granted by
both the Research Ethics Committee of the Catholic University of
Cuenca and the Clinical Research Ethics Committee of the
Ecuadorian Ministry of Public Health (approval code: CEISH-
UCACUE-2024-064). All participants provided written informed
consent before their inclusion in the study.

Diagnosis of BSEDwas performed by experienced physicians and
psychiatrists specialized in the assessment and treatment of
eating disorders. Data collection took place from February to
September 2023. To reduce missing responses, clinicians guided
participants throughout the completion of all assessment
instruments.

2.4 | Statistical Analysis

Statistical analyses were conducted with SPSS 29 for Windows.
Empirical clusters were identifed using the TwoStep Cluster
procedure. This method was selected for clustering because it is
a fexible and robust exploratory technique that allows the
identifcation of homogeneous subgroups within samples,
allowing for both categorical and quantitative variables.

Although only quantitative variables were included in the
present study, this method ofers important advantages, such as
the automatic estimation of the optimal number of clusters based
on statistical ft criteria, thereby reducing subjectivity in cluster
selection. In this work, the clustering was performed with the
log-likelihood distance measure, based on the following psy-
chological variables: food cues, food craving, hunger, impulsivity,
emotion dysregulation, decision-making, anxiety–depression,
stress, and obsessive–compulsive levels. Variables included in the
two-step cluster analysis were entered in their original metric
and were not standardized before model estimation. The optimal
cluster solution was selected following Nylund et al. [71], based
on (a) the Silhouette coefcient, which assesses cohesion within
clusters and separation between clusters [72], with values < 0.30
considered poor, 0.30–0.50 fair, and > 0.50 good; and (b) the
clinical interpretability of the clusters.

Diferences between clusters were examined with chi-square
tests (χ2) and analysis of variance (ANOVA). Multiple testing
was controlled using Finner’s method [73]. Efect sizes were
calculated with Cramer’s V and Cohen’s d, considering
mild–moderate efects as V> 0.10 or |d| > 0.50, and large efects
as V> 0.30 or |d| > 0.80 [74, 75].

3 | Results

3.1 | Clustering

The solutions ranging from 2 to 15 clusters were evaluated (see
Table 2). The fnal three-cluster solution was selected because it
was identifed as the optimal solution by the two-step cluster
procedure and provided the most clinically interpretable and
parsimonious classifcation, while maintaining acceptable clus-
ter quality according to the Silhouette coefcient. Figure 1
summarizes the main fndings for this selected solution. The bar
chart on the left displays the relative importance of the variables
used to generate the clusters. The highest contributions corre-
sponded to anxiety–depression level and hunger, followed by
emotion regulation, decision-making, and stress.

The pie chart in the upper-right panel shows the distribution of
participants across the three identifed clusters (C1, C2, and C3),
comprising 19 (10.2%), 62 (33.2%), and 106 (56.7%) patients,
respectively. This distribution indicated that more than half of
the cases were grouped into C3, representing the most prevalent
profle in the BSED dataset, while C1 gathered a much smaller
fraction of the participants.

The lower-right panel depicts the cohesion statistic of the
clustering solution. The obtained value (0.40) falls within the fair
range, indicating a mild–moderate level of internal consistency
among cluster members.

3.2 | Comparison Between the Clusters

Table 3 presents the comparison of sociodemographic and
clinical variables among the three patient clusters identifed in
the BSED sample. No signifcant diferences were found between
clusters regarding sex, marital status, diagnostic subtype of eating
disorder (see also Figure 2), and age. In contrast, pronounced
diferences emerged in clinical and psychological functioning.
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Patients in C1, which represented the smallest subgroup,
displayed the most severe clinical profle. They had the
highest BMI and eating disorder severity, along with mark-
edly elevated scores across all psychological dimensions
assessed (particularly food craving, hunger, impaired
decision-making, emotion dysregulation, impulsiveness,
stress, anxiety–depression, and obsessive–compulsive
symptoms). C2 showed intermediate levels of impairment
across most domains, while C3 exhibited the most adaptive
profle, characterized by lower BMI, reduced eating disorder
severity, and the lowest levels of psychological distress. No
diference in the mean for food cue reactivity was identifed
comparing C1 versus C2, but both clusters registered higher
means as compared to C3. Efect sizes for the main com-
parisons ranged from moderate to large, with the strongest
diferences observed for hunger (|d| = 1.87/3.66/1.62), emo-
tion regulation (|d| = 1.64/3.87/1.44), and anxiety–depression
(|d| = 1.24/3.44/1.56).

Figure 3 provides a radar chart summarizing the clinical profles
of the three empirical clusters. The chart illustrates a clear
gradient of symptom burden across clusters, ranging from high
psychopathological severity and a dysregulated profle in C1
(indicative of poor adaptive functioning) to comparatively lower
distress and better regulatory functioning in C3 (refecting the
most adaptive profle).

4 | Discussion

The present study provides a detailed characterization of het-
erogeneity among young to early-middle adults with BSED, re-
vealing three empirically derived clusters that difer markedly in
clinical severity, psychological functioning, and regulatory ca-
pacities. Although the cluster solution identifed three mutually
exclusive groups, these clusters should not be interpreted as fully
distinct subtypes. Rather, they appear to represent profles that
difer primarily in overall clinical severity, with additional var-
iation across selected behavioral and emotional domains. Anx-
iety–depression and hunger emerged as the most infuential
variables in cluster formation, with the largest diferences be-
tween groups also observed for emotion regulation. These

fndings underscore the central role of general distress, emotion
dysregulation, and physiological cues in distinguishing patient
profles. Moreover, these fndings align with prior research
emphasizing the role of emotional distress and dysregulated
appetite in the maintenance and exacerbation of binge-spectrum
pathology [25, 76, 77].

4.1 | Psychological Mechanisms Underlying BSED

The analysis of psychological variables indicated that hunger,
defcits in emotion regulation, and anxiety–depression showed
the largest efect sizes diferentiating the identifed clusters. From
a transdiagnostic perspective, this confguration suggests that
heterogeneity in BSED is structured around core dysfunctions
spanning multiple RDoC domains, rather than disorder-specifc
symptom expressions. In particular, heightened hunger cues
point to alterations within the positive valence systems and
interoceptive processing, whereas emotion regulation defcits
and anxiety–depression map onto the negative valence systems
and cognitive systems domains [78]. Within this framework,
binge-spectrum eating behaviors may emerge from dynamic
interactions between heightened sensitivity to internal physio-
logical signals and afective vulnerability, combined with re-
duced regulatory and decision-making capacities. Consistent
with dual-process and RDoC-informed models, these interacting
domains are likely to bias behavior toward immediate reward or
afective relief, especially under conditions of emotional distress.
Supporting this interpretation, individuals with binge eating
have been shown to exhibit signifcant impairments in decision-
making [79], as well as elevated impulsivity and choice impul-
sivity [38, 80], processes that operate transdiagnostically across
eating disorders and related forms of psychopathology.

Interestingly, food cue reactivity distinguished C1 and C2 from
C3, but did not clearly diferentiate between the two higher-risk
clusters when considered in absolute terms. However, a more
nuanced interpretation suggests diferences in the relative sa-
lience of food cue responsiveness within each profle. Specif-
cally, although both clusters showed similarly elevated levels of
cue reactivity, this domain appeared to have relatively greater
centrality within the overall symptom confguration of C2,
whereas C1 was characterized by a broader and more difuse
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FIGURE 1 | Clustering procedure. Note. Food cues: PFS total. Food craving: FCQ-S total. Hunger: TFEQ total. Decision-making: GDSMS total.
Emotion regulation: ERQ total. Impulsiveness: PIS total. Stress: PSS-10 total. Anxiety–depression: GADS total. Obsessive–compulsive: MOCI total.
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pattern of elevated dysfunction across multiple domains (in-
cluding afective distress, impulsivity, and decision-making
difculties). This pattern suggests that food cue reactivity may
play diferent functional roles across subgroups, being more
specifcally embedded within an externally driven, cue-sensitive
profle in C2, while representing one component of a more
globally dysregulated phenotype in C1. From this perspective,
food cue reactivity may refect not only a general marker of
vulnerability to binge-spectrum pathology, but also a meaningful
dimension of heterogeneity in how such vulnerability is
expressed. This interpretation is consistent with evidence linking
heightened cue reactivity to incentive salience processes and
conditioned reward responding, which may diferentially in-
teract with broader afective and self-regulatory mechanisms
across individuals. Accordingly, food cue reactivity may con-
tribute to distinct phenotypic expressions within binge-spectrum
presentations, with some individuals showing a more environ-
mentally driven pattern of dysregulated eating and others
exhibiting a more pervasive, multidomain profle of psychopa-
thology. This interpretation aligns with prior evidence linking

increased cue reactivity to binge-eating propensity and loss-of-
control eating, independent of diagnostic status or symptom
intensity [77, 81]. From this perspective, food cue reactivity may
refect a shared, early-emerging process—such as heightened
incentive salience or conditioned reward responding—that cuts
across binge-eating presentations, while additional afective and
regulatory mechanisms may be required to explain variability
among more severe subgroups [82].

Emotion regulation defcits emerged as a particularly salient and
discriminative dimension across clusters. Individuals in C1
exhibited markedly greater difculties in regulating emotions
compared to both C2 and C3, suggesting that impaired regulatory
capacities may play a central role in amplifying negative afect
and precipitating maladaptive binge-eating behaviors [83]. In
this context, difculties tolerating and modulating emotional
distress may increase reliance on binge eating as a short-term
strategy for afective relief, thereby reinforcing loss-of-control
eating patterns [84]. This interpretation is consistent with evi-
dence indicating that emotion regulation defcits mediate the

TABLE 3 | Comparison between the clusters for the variables of the study.

C1 (n= 19) C2 (n= 62) C3 (n= 106) C1 vs C2 C1 vs C3 C2 vs C3
n % n % n % p CV p CV p CV

Sex 0.818 0.026 0.186 0.118 0.083 0.134
Women 14 11.76% 44 36.97% 61 51.26%
Men 5 7.35% 18 26.47% 45 66.18%

Marital status 0.933 0.042 0.973 0.021 0.806 0.051
Single 6 10.91% 17 30.91% 32 58.18%
Married—couple 12 9.92% 42 34.71% 67 55.37%
Divorced—separated 1 9.09% 3 27.27% 7 63.64%

ED type 0.538 0.164 0.579 0.125 0.570 0.109
BN 4 9.76% 17 41.46% 20 48.78%
BED 4 11.43% 12 34.29% 19 54.29%
NES 5 16.67% 8 26.67% 17 56.67%
OSFED 6 7.41% 25 30.86% 50 61.73%

Mean SD Mean SD Mean SD p |d| p |d| p |d|

Age (years) 32.79 6.85 32.29 6.06 31.37 5.38 0.947 0.08 0.614 0.23 0.607 0.16
BMI (kg/m2) 39.16 16.03 31.76 11.17 27.04 8.69 0.035∗ 0.54† 0.001∗ 0.94† 0.025∗ 0.47
ED severity 8.68 3.46 5.32 2.28 4.37 1.74 0.001∗ 1.15† 0.001∗ 1.57† 0.023∗ 0.47
Food cues 18.89 4.14 17.32 3.86 14.75 4.02 0.323 0.39 0.001∗ 1.02† 0.001∗ 0.65†

Food craving 19.11 3.21 14.24 3.20 12.82 2.98 0.001∗ 1.52† 0.001∗ 2.03† 0.017∗ 0.46
Hunger 31.42 5.00 22.18 4.88 15.07 3.86 0.001∗ 1.87† 0.001∗ 3.66† 0.001∗ 1.62†

Decision-making 23.00 6.12 16.73 5.02 10.37 3.54 0.001∗ 1.12† 0.001∗ 2.53† 0.001∗ 1.46†

Emotion regulation 20.26 2.56 14.94 3.81 10.23 2.63 0.001∗ 1.64† 0.001∗ 3.87† 0.001∗ 1.44†

Impulsiveness 20.05 2.80 16.21 4.45 12.75 3.83 0.001∗ 1.03† 0.001∗ 2.18† 0.001∗ 0.83†

Stress 36.21 6.71 28.13 7.26 19.01 4.78 0.001∗ 1.16† 0.001∗ 2.95† 0.001∗ 1.48†

Anxiety–depression 23.11 3.54 17.94 4.71 11.77 3.03 0.001∗ 1.24† 0.001∗ 3.44† 0.001∗ 1.56†

Obsessive–compulsive 13.84 3.59 11.32 3.81 7.32 2.40 0.008∗ 0.68† 0.001∗ 2.13† 0.001∗ 1.26†

Note: ED severity: EDI-3 total. Food cues: PFS total. Food craving: FCQ-S total. Hunger: TFEQ total. Decision-making: GDSMS total. Emotion regulation: ERQ total.
Impulsiveness: PIS total. Stress: PSS-10 total. Anxiety–depression: GADS total. Obsessive–compulsive: MOCI total.
Abbreviations: BED, binge-eating disorder; BMI, body mass index; BN, bulimia nervosa; ED, eating disorder; NES, night-eating syndrome; OSFED, other specifed feeding
eating disorder; SD, standard deviation.
∗Bold: signifcant comparison.
†Bold: efect size within the mild–moderate to high–large range.
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association between stress exposure and binge eating, high-
lighting emotion dysregulation as a key transdiagnostic mech-
anism rather than a mere correlate of symptom severity [85].

Accordingly, the prominence of this dimension in the highest-
risk cluster underscores the potential clinical utility of in-
terventions targeting emotion regulation skills, such as di-
alectical behavior therapy or other emotion-focused approaches.

From a developmental perspective, fndings related to emotion
regulationmay also be considered in relation to the examined age
range (20–45 years), a period characterized by ongoing changes
in cognitive and afective regulatory systems. Recent evidence
suggests that individual diferences in the maturation of regu-
latory circuitry during adulthood may confer vulnerability to
afective dysregulation and maladaptive coping strategies, po-
tentially exacerbating binge-spectrum behaviors during this life
stage [86, 87]. However, it is important to note that such neu-
rodevelopmental considerations represent only one part of
a broader explanatory framework. Sociodemographic and con-
textual factors (such as educational attainment, employment
status, socioeconomic conditions, and changing life roles across
adulthood) may also contribute to diferences in emotional
burden and regulatory capacity between clusters.

4.2 | Integration With Neurocognitive and
Biological Research

From a neurocognitive perspective, the pronounced decision-
making impairments and elevated impulsivity observed in C1
may refect dysregulation within frontostriatal circuits involved
in reward valuation and inhibitory control. This interpretation is
consistent with functional neuroimaging evidence showing al-
tered prefrontal engagement during inhibitory control tasks,
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alongside heightened striatal responsivity to food cues, in in-
dividuals with binge eating [79]. Meta-analytic fndings further
support this profle, indicating elevated choice impulsivity and
steeper delay discounting among individuals with BED com-
pared to controls [38]. Together, these converging lines of evi-
dence suggest that greater BSED severity may be associated with
specifc neurocognitive vulnerabilities that bias behavior toward
immediate reward at the expense of long-term goals.

Importantly, these neurocognitive alterations are unlikely to
operate in isolation. Physiologically, the prominence of hunger as
a key diferentiating variable highlights the contribution of both
homeostatic and hedonic pathways in binge-spectrum disorders.
Dysregulation in appetite-related signaling—such as altered
ghrelin and leptin dynamics—may interact with reward sensi-
tivity and impaired inhibitory control, amplifying binge episodes
and contributing to the maintenance of pathological eating
patterns [77]. Supporting this integrative view, recent evidence
from younger adult samples indicates heightened neural re-
activity to hyperpalatable food cues, suggesting that hunger-
related states and cue responsivity may jointly modulate binge
risk during early to mid-adulthood [88].

4.3 | Implications for Classifcation and Treatment

Taken together, these fndings underscore the clinical value of
moving beyond categorical diagnoses and unidimensional se-
verity indicators when conceptualizing and treating BSED. Al-
though BMI and traditional severity markers—such as binge
frequency or subtype classifcation (e.g., BED, BN, NES, and
OSFED)—remain clinically informative, they capture only part
of the substantial heterogeneity observed within BSED pop-
ulations. By identifying mechanistically distinct profles that cut
across diagnostic subtypes, our cluster-based approach com-
plements the DSM-5 severity specifer [45]—which rely primarily
on frequency-based thresholds—and ofers a more nuanced,
process-oriented framework for clinical decision-making. The
present cluster fndings suggest that mechanism-based prof-
ling—encompassing hunger sensitivity, emotion dysregulation,
and impulsivity—may provide incremental clinical utility be-
yond binge frequency alone, complementing prior evidence on
the limits of frequency-based severity classifcation [89].

More broadly, the observed transdiagnostic confguration of
BSED aligns with dimensional models of psychopathology,
which emphasize shared mechanisms over categorical labels as
targets for intervention [90, 91]. The prominence of afective
dysregulation and interoceptive sensitivity across clusters sug-
gests that treatments targeting emotion regulation skills, distress
tolerance, and the modulation of hunger and satiety cues may be
relevant across diagnostic presentations [92]. Such amechanism-
focused approach may help account for the heterogeneous
treatment responses commonly reported in BSED and supports
the development of more personalized intervention strategies.

At the same time, it is important to acknowledge that evidence
regarding the relative efectiveness of available interventions for
BSED remains limited. Comparative studies are often un-
derpowered, and methodological challenges inherent to psy-
chotherapy trials complicate conclusions regarding the
superiority of cognitive–behavioral therapy over alternative ap-
proaches, including pharmacological interventions (e.g., fuox-
etine, imipramine, desipramine, methylphenidate, and

sibutramine) [93]. In this context, the present fndings support
a move toward stratifed treatment planning based on regulatory
and neurocognitive profles rather than diagnosis alone.

Specifcally, individuals in C1—representing 10.2% of the
sample—exhibited the most severe clinical presentation,
characterized by marked afective dysregulation, impaired
decision-making, and elevated impulsivity. This profle is
consistent with models positing that binge eating emerges from
the interaction between heightened negative afect and com-
promised self-control [39]. The substantial psychological
burden observed in this cluster suggests the need for intensive,
multimodal interventions addressing both afective regulation
and executive functioning defcits. Integrative treatments
combining cognitive–behavioral strategies with emotion-
focused or dialectical behavior–based approaches may be
particularly suitable for this subgroup.

C2 displayed an intermediate level of severity, supporting a di-
mensional rather than categorical conceptualization of risk.
Individuals in this cluster may beneft from moderate-intensity
interventions emphasizing coping strategies, nutritional guid-
ance, and targeted psychological skills to manage binge episodes
and associated emotional dysregulation.

By contrast, C3—comprising the majority of the sample
(56.7%)—showed relatively preserved adaptive functioning,
lower BMI, and reduced symptom severity. For these individuals,
maintenance-oriented approaches focusing on relapse pre-
vention, reinforcement of adaptive coping strategies, and mon-
itoring of risk factors may be most appropriate.

Finally, the age range of the sample (20–45 years) corresponds to
early to mid-adulthood, a developmental period characterized by
ongoing plasticity in regulatory and control-related neural sys-
tems. This developmental context further supports the potential
beneft of tailoring interventions according to regulatory profles
rather than diagnostic subtypes, as such an approach may op-
timize treatment responsiveness during this life stage.

4.4 | Strengths and Limitations

Several strengths and limitations of the present study warrant
consideration. Among its strengths, this work provides a com-
prehensive and multidimensional characterization of heteroge-
neity within BSED in young to early-middle adulthood. By
integrating clinical, psychological, and regulatory measures, the
study identifes empirically derived patient subgroups that cut
across traditional diagnostic categories. The inclusion of both
men and women, as well as multiple eating disorder subtypes,
further enhances the clinical relevance and generalizability of the
fndings across the broader BSED spectrum.

Several limitations should also be acknowledged. First, the cross-
sectional design precludes causal inferences regarding the re-
lationships among afective, neurocognitive, and physiological
processes, and longitudinal studies are needed to determine
whether cluster membership predicts treatment response,
symptom trajectories, or long-term outcomes. Second, the
sample was restricted to young and early-middle adults, limiting
the generalizability of the results to children, adolescents, or
older adult populations. Third, although cluster cohesion fell
within the fair range, replication in larger, more diverse samples
is necessary to establish the stability and external validity of the
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identifed profles. Fourth, the operationalization of eating dis-
order severity was based on the total raw score of the EDI-3. Since
only this global score was available for analysis, with no access to
subscale scores, the present study relied on a measure that
captures a broader range of psychological characteristics beyond
core eating disorder symptomatology. This may limit a more
nuanced characterization of the cluster profles (future research
would beneft from the availability of subscale-level data to more
precisely diferentiate eating disorder–specifc features across
subgroups). A further limitation of the present study concerns
the restricted availability of sociodemographic and contextual
variables that may be relevant to better understanding the
pronounced profle observed in the clusters. Although key de-
mographic information was included in the analyses, we did not
have access to more detailed indicators, such as socioeconomic
status, educational level, employment situation, or family-related
responsibilities, which may contribute to explaining individual
diferences in symptom severity and cluster membership. Sim-
ilarly, potential comorbid conditions (e.g., neurodevelopmental
or externalizing disorders) that could infuence emotion regu-
lation, impulsivity, decision-making, hunger, and food craving
were not assessed in the present sample. Finally, participants
were consecutively recruited from a single specialized outpatient
mental health unit in Ecuador. Therefore, caution is warranted
when generalizing the present fndings to other healthcare set-
tings, geographic regions, or community populations with BSED.

Future research should examine the predictive utility of these
clusters in clinical contexts, explore the neurobiological and
cognitive mechanisms underlying each subgroup, and evaluate
the efectiveness of interventions tailored to cluster-specifc
vulnerabilities. Integrating psychological, neurocognitive, and
biological data may facilitate the development of a precision
psychiatry framework for BSED, enabling interventions that
maximize therapeutic beneft while minimizing unnecessary
treatment intensity. In this regard, a meta-analysis examining
mechanisms of action underlying treatment outcomes in BSED
[94] supports the importance of grounding intervention devel-
opment in empirically supported treatment processes aligned
with etiological models. Notably, this work highlights psycho-
logical fexibility as a key mechanism associated with symptom
reduction, while broader and more sustained improvements in
functioning appear linked to gains in emotion regulation, im-
pulse control, and acceptance of negative afect.

5 | Conclusion

This study identifed empirically derived, clinically meaningful
subgroups among young to middle-aged adults with BSED, re-
vealing a spectrum ranging from pronounced dysregulation to
relatively preserved adaptive functioning. Overall, the clusters
were primarily diferentiated along a general severity gradient
across most transdiagnostic domains, with anxiety–depression,
emotion regulation defcits, and heightened hunger emerging as
the most consistent distinguishing features. These fndings
highlight the central role of emotional distress and dysregulated
appetite in the maintenance and exacerbation of binge-spectrum
pathology, while also suggesting that most psychological and
behavioral processes assessed tend to covary along a broader
severity continuum rather than forming entirely distinct profles.
An exception to this pattern was observed for food cue reactivity,

which showed a comparatively diferent pattern of variation
across clusters.

Importantly, the identifed clusters transcended traditional di-
agnostic categories, providing evidence that dimensional and
transdiagnostic frameworks more accurately capture the het-
erogeneity inherent in BSED than categorical classifcations
alone. Rather than representing purely discrete subtypes, the
present fndings support a hybrid structure in which an over-
arching severity dimension coexists with selective domain-
specifc diferentiation. These fndings underscore the value of
process-based approaches in both assessment and intervention,
advocating for treatments that target core psychological and
physiological mechanisms—such as emotion regulation, in-
teroceptive awareness, and impulsivity—rather than relying
solely on diagnostic labels. Ultimately, this framework may in-
form personalized and mechanism-driven interventions, im-
proving clinical outcomes across the binge-spectrum population.
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