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Background: The developmental age, comprising childhood and adolescence,
constitutes an extremely important phase of neurodevelopment during which
various psychiatric disorders can emerge. Obsessive-Compulsive Disorder (OCD)
and Eating Disorders (ED) often manifest during this critical developmental period
sharing similarities but also differences in psychopathology, neurobiology, and
etiopathogenesis. The aim of this study is to focus on clinical, genetic and
neurobiological similarities and differences in OCD and ED.

Methods: This study is based on a PubMed/MEDLINE and Cochrane Central
Register for Controlled Trial (CENTRAL). The research adhered to the guidelines
outlined in the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA).

Results: The aforementioned search yielded an initial collection of 335 articles,
published from 1968 to September 2023. Through the application of inclusion
and exclusion criteria, a total of 324 articles were excluded, culminating in a final
selection of 10 articles.

Conclusions: Our findings showed both differences and similarities between
OCD and ED. Obsessive-compulsive (OC) symptoms are more prevalent in ED
characterized by a binge/purge profile than in those with a restrictive profile
during developmental age. OC symptomatology appears to be a common
dimension in both OCD and ED. When presents, OC symptomatology, exhibits
transversal characteristic alterations in the anterior cingulate cortex and poorer
cognitive flexibility. These correlations could be highlighted by genetic overlaps
between disorders. A comprehensive definition, integrating psychopathological
and neurobiological aspects could significantly aid treatment selection and
thereby influence the prognosis of these patients.
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1 Introduction

The developmental age, comprising childhood and adolescence,
constitutes an extremely important phase of neurodevelopment
during which various psychiatric disorders can emerge. Obsessive-
Compulsive Disorder (OCD) and Eating Disorders (ED) often
manifest during this critical developmental period (1) sharing
similarities but also distinctions in psychopathology, neurobiology,
and etiopathogenesis. Specifically, the obsessive-compulsive (OC)
symptomatology evident in ED, usually focusing on food and body
shape themes, appears to be a connecting factor between the two
disorders, resulting in high rates of comorbidity (2).

OCD, as defined by the Diagnostic and Statistical Manual of
Mental Disorders, 5th edition text revision (3), is characterized by
obsessions, compulsions, or both. Obsessions involve unwanted,
repetitive, and distressing thoughts or images, often accompanied
by compulsions, which are behaviors or mental actions the
individual feels compelled to perform (3). One criterion of the
DSM-5-TR is that obsessions and compulsions should not revolve
around food, eating, or body shape, distinguishing it from ED.
When OC symptomatology encompasses these themes, it can be
regarded as ED-related OC symptomatology. The OCD symptoms
can often be chronic, significantly impairing an individual’s
functioning, especially when accompanied by poor insight and a
substantial amount of time dedicated to OC rituals (4-6). OCD
often emerges in late adolescence and early adulthood but can also
onset in childhood (1, 7). Typically, it shows no gender differences,
except in children where it predominantly affects males (8).

ED are psychiatric disorders characterized by disturbances in
eating and the relationship with weight and body shape. They
include Anorexia Nervosa (AN), Bulimia Nervosa (BN), Binge
Eating Disorder (BED), Pica, Avoidant/Restrictive Food Intake
Disorder (ARFID), and Rumination Disorder (3). They usually
debut in adolescence and early adulthood (9, 10), with AN showing
a progressive decrease in age of onset in recent years, including a
higher prevalence in childhood (11). Scientific literature, exploring
the correlation between ED and OCD, tends to focus primarily on
three main ED: AN, BN, and BED. Furthermore, these three
disorders exhibit similarities on a psychopathological level among
them compared to the remaining three. AN, BN, and BED entail
thoughts and behaviors focused on weight, body shape, and food in
a consistent and repetitive manner, significantly impacting the self-
esteem and mood of the individuals afflicted by them.
Consequently, this review will specifically examine these three
ED. AN is characterized by an intense fear of gaining weight and
is associated with distorted body image. Patients with AN engage in
behaviors to avoid eating and lose weight, such as elimination
behaviors (exercise or vomiting/laxative use), leading to being
underweight as calculated by the Body Mass Index (BMI). In BN,
there is also an altered relationship with one’s body and body image,
translating into repeated cycles of binge eating (consumption of a
large amount of food in a short time) and subsequent compensatory
or elimination behaviors. In BN, weight is maintained within
normal limits or increased. BED is characterized by binge eating
episodes without specific compensatory behaviors, as seen in BN,
and is often associated with overweight or obesity.
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As mentioned earlier, OCD and ED exhibit high comorbidity,
especially with AN and BN. Specifically, in general population, BN
shows a higher lifetime comorbidity with OCD in community
studies (14-17%), while AN is higher in clinical populations (0-
69%). This could be due to the low prevalence of AN in the general
population, AN greater severity, and the scarcity of data on AN in
community studies (2). Similarly, in clinical populations, the
lifetime prevalence of AN in OCD (3-17%) is higher than that of
BN (3-10%) (2). The presence of comorbidity usually indicates
greater severity compared to the disorder alone. For example, ED
with comorbid OCD show more severe ED symptoms and higher
rates of hospitalization (12, 13). Moreover, OCD is sometimes
identified as a risk factor for the later development of ED (2, 14),
especially in a study by Micali et al. (15), suggesting that the
presence of OCD in childhood and adolescence is associated with
the development of ED in adulthood (15). Some longitudinal and
familial studies suggest possible common etiological factors (2).
Additionally, from a genetic perspective, common aspects have
emerged. Although different genes have been identified, genome
and twin studies confirm genetic affinity among OCD, ED, major
depression, anxiety disorders, and substance use disorders (16).
Furthermore, affinity between AN and OCD has been observed in
Genome-Wide Association Studies (17), specifically for genes
corresponding to the prefrontal cortex and serotoninergic
network, indicating the presence of similar altered pathways (16,
18, 19). The implicated brain circuits in the two disorders partially
overlap. These brain networks involve connections among various
prefrontal cortex areas, including the anterior cingulate cortex
(ACC), and the striatal region (20). The partial overlap of the
neurocircuits involved in the disorders is also evident when
investigating neurotransmitter aspects. It emerges that both OCD
and ED show a pharmacological response to selective serotonin
reuptake inhibitors (SSRIs), indicating a common alteration in the
serotonin system (21-24).

Beyond epidemiological and neurobiological aspects,
psychopathological characteristics also unite OCD and ED. Both
disorders feature intrusive and compelling thoughts on a particular
theme, leading to psychological distress and, consequently,
behaviors aimed at reducing the state of distress. Based on these
characteristics, some authors have hypothesized that ED and OCD
may belong to the same psychopathological spectrum (2, 25-28).
Other authors support the idea that ED may fall under an OC
spectrum (29, 30), particularly in association with certain types of
obsessions-compulsions, such as symmetry, aggression (31, 32), and
cleanliness/contamination (33), and certain personality traits like
perfectionism and impulsivity (34-36).

The aim of this study is to analyze these characteristics,
similarities, and differences between ED and OCD specifically in
children and adolescents, a less studied population. Studies focusing
solely on epidemiological analyses of OCD and ED have been
excluded from this review. These studies generally show
overlapping data with those on adults with ED, indicating high
comorbidity with OCD (37-39). Beyond comorbidity data, our
study specifically aims to focus on the clinical, genetic, and
neurobiological similarities and differences in OCD and ED. For
this aim, studies presenting both disorders separately and in
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comorbidity have been included. Studies where individuals with
OCD or ED exhibit traits of the other disorder without clear
comorbidity were also considered.

Studying disorders at early-onset can provide crucial insights into
etiology, characteristics, and potential treatments. Especially in
disorders that show significant overlap in adulthood and where the
childhood and adolescence are pivotal phases. Considering the
literature on OCD and ED in adulthood, it is conceivable that also
OCD and ED in developmental age may exhibit points of
convergence and divergence. We hypothesize that OCD may have
overlapping features with BN and AN, especially AN with restrictive
symptoms. However, it could be suggested that ED do not strictly
belong to an OC spectrum, as some authors assumed. Instead, there
may be a shared OC dimension between OCD and ED, while each
disorder still retains specific unique characteristics. Moreover, this
hypothesis should be supported by evidence not only in the
psychopathology but also in the neurobiological and genetic domains.

2 Methods
2.1 Search strategy

This study is based on a PubMed/MEDLINE and Cochrane
Central Register for Controlled Trial (CENTRAL) search for studies
published from the beginning of the databases until November
30, 2023, employing the following search terms: (“eating disorder”
OR “anorexia nervosa” OR “binge eating disorder” OR “pica” OR
“avoidant restrictive food intake disorder” OR “rumination disorder”)
AND “obsessive-compulsive disorder” AND (“childhood” OR “child”
OR “adolescence” OR “adolescent”). The entire research team reached
a consensus on the search approach and collectively contributed to the
examination of the literature. The chosen articles fulfilled the
subsequent eligibility criteria (1): They constituted original research
studies (2); they included subjects with a diagnosis of ED or OCD as
assessed by Structured Clinical Interview for Diagnostic and statistical
manual of mental disorders third/fourth/fifth edition/fifth edition text
revision (DSM- III/TV/5/5-TR) or the Classification of Diseases ninth/
tenth edition (ICD-9/10) (3); they compared ED to OCD patients in
clinical, genetic or neurobiological features and vice versa. Otherwise
they assessed clinical, genetic or neurobiological characteristics in
OCD patients with ED comorbidity or symptoms or in ED patients
with OCD comorbidity or symptoms (4); they separated data for ED
and OCD (5); they included subjects with less than 18 years old.

2.2 Eligibility and study selection

The subsequent studies were not considered (1): reviews and
meta-analyses (nevertheless, the reference lists of these studies were
scrutinized to identify potentially eligible studies that might have
been missed during the initial database search.) (i.e., “Review”) (2);
case reports or case series (i.e., “Case Report”) (3); studies that did not
assess individuals with OCD or ED with OCD comorbidity/
symptoms (i.e., “No OCD”) (4); studies that did not assess
individuals with ED or OCD with ED comorbidity/symptoms
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(i.e”No ED”) (5); qualitative studies not supported by statistical
analysis (i.e., “No Data”) (6); research that did not offer distinct data
for OCD, ED, healthy controls or individuals with different
psychiatric diagnoses (i.e., “Lumping) (7); studies unrelated to the
pertinent topic (i.e., “Unrelated”) (8); studied that assessed animals
(i.e., “Animal”) (9); protocols and ongoing studies (10); correction to
existing article (11); studies for which no English translation was
available (i.e., “No English”) (12); studies that included subjects over
18 years old (i.e., “Adult). Duplicate records in the two databases were
removed. The criteria for including and excluding studies, established
through two rounds of the Delphi method, gained unanimous
acceptance from all authors. The research adhered to the guidelines
outlined in the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) (40). The online Supplementary Materials
comprise the PRISMA flowchart and checklist, along with
comprehensive results and data regarding included/excluded
studies (refer to Online Supplement, Supplementary Figures 1, 2,
and Supplementary Table 1).

2.3 Data extraction and synthesis

Information extracted from the chosen articles were
systematically recorded in a standardized spreadsheet. Precisely,
the subsequent variables were recorded: primary author,
publication year, sample size, participant age, gender ratio (male/
female), study design (incorporating interviews, tests, tools or
questionnaire employed), and outcomes pertaining to key clinical
characteristics among individuals diagnosed with ED and OCD.
The summary of included studies was reported in Table 1.

2.4 Risk of bias assessment

In order to evaluate the reliability of the review, its quality, and
to rigorously analyze the outcomes of the chosen studies, a risk of
bias analysis was performed. This analysis adhered to the
indications and criteria put forth by the Agency for Health Care
Research and Quality (51). Each study underwent bias assessment
in accordance with the stipulated criteria, encompassing selection
bias, performance bias, detection bias, attrition bias, and reporting
bias. Subsequently, a bias level, categorized as low, medium, or high,
was assigned to each study based on the assessment. The included
studies were independently evaluated by the authors, and any
disparities in the assessments were resolved through discussions.
The evaluation of the risk of bias is detailed in the online
supplements, specifically in Supplementary Table 2.

3 Results
3.1 Search results
The aforementioned search yielded an initial collection of 335

articles, published from 1968 to September 2023. Through the
application of inclusion and exclusion criteria, a total of 324 articles
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TABLE1  Summary of included studies.
Study Population Design Results Observations
Stein et al., 40 ids with AN-R LS. In admission all ED groups showed 1 scores for The present study investigated
2012 (41) (F40, x=15.6 + 1.7); BDIL OC symptoms ED-related and non-ED-related vs orbitofrontal functioning in ED which share
23 ids with AN-B\P Y-BOCS; the HC group (p<0.001). BN/EDNOS-P group many features with OC symptoms and
(F23, x= 16.3 + 1.3); YBC-ED; showed 1 in OC ED-related symptoms compared consequently with OCD.
33 ids with BN RSPM to AN-R group (p<0.05). BN/EDNOS-P group A better orbitofrontal functioning in ED ids
\EDONS-P (F33, x= show 1 psychometric ED-related and no related could be associated with ED-related OC
16.6 + 1.3); 20 ids HC OC symptoms (p<0.05). AN-R 1 OC symptoms symptoms.
(F26, x=16.5 £ 2.0) ED-related at discharge vs the AN-B/P group This findings may represent a core feature of the
(p<0.05). AN-B/P group showed no changes at ED that is independent of malnutrition
discharge related to OC symptoms. At admission behaviors, but is associated with ED related
no differences were found between all the groups obsessionality. Larger sample of subjects may be
for orbitofrontal functioning and alternation an interesting suggestion for future researches.
learning. In AN-R group, olfactory discrimination
is positively correlated with compulsive ED
symptoms (Y-BC-ED, p<0.01) and with the Y-BC-
ED total score (p =0.05). BN/EDNOS-P group
alteration learning is 1 correlated with ED-related
OC symptoms (p<0.01). In the AN-R group,
olfactory discrimination is 1 correlated with ED
related OC symptoms (p<0.05).
Breithaupt 9 ids with AN (F9, x= = CS. 1 BC behaviors positively correlates with OC A negative relationship between cognitive
et al,, 16.00 + 1.00) EDE-Q; BCQ; behaviors (p <.0.5). inhibition and idiosyncratic BC was found out.
2014 (42) WASI; Patients with BC behaviors report 1 OC These findings provide preliminary evidence that
ChOCI; CBOCI symptoms. idiosyncratic BC in AN patients may suggest a
Idiosyncratic checking behaviors were significantly = neuropsychological profile similar in those with
related to cognition inhibition (p < 0.05): checking behaviors in OCD. Results are based on
Ids with | levels of cognitive inhibition had 1 of 9 ids, a larger sample of subjects may be an
idiosyncratic checking interesting suggestion for future researches.
Ids with 1 cognitive inhibition had |
idiosyncratic checking.
Brooks 15 ids with EDNOS CS. EDNOS group showed 1 scores on OCI scale EDONS patients showed marked activation in
et al., (F15, x=15.00 * 1.36); EDE-Q; OCI-R; BIS- | (p<0.001) compared to HC. EDNOS showed 1 the PFC circuitry associated with better WM
2014 (43) 20 ids HC (F20,x 11 scores on BIS 11 (p= 0.0005) compared to HC. performance and higher OC symptoms. These
=14.20 + 1.11) N-BACK; At fMRI the EDNOS group showed 1 activation in | results were not found in the HC group. These
fMRI the medial frontal gyrus (p<0.0001). HC group did | findings show that ED-related thoughts may be
not show any brain region with 1 activation than related to a neuronal response in the early stages
the EDNOS group. of the disease. Results are based only on the
Sweden population.
Lewis et al., 94 ids with AN-R LS. AN-B/P group patients showed 1 in Y-BOCS The present study aimed to investigate the
2018 (44) (F94,x=15.75 + Y-BOCS; (p=0.006), YBC-EDS (p =0.017), EAT-26 relationship between OCD symptoms and
1.50);67 ids with AN- YBC-ED; (p=0.003) and BDI (p<0.001) compared to AN-R different types of ED. It was found that OC
B\P (F67, X=16.23 + EAT-26; or BN patients. symptoms are more marked in the acute phase
1.33); 48 ids with BN BDL STAL AN-B/P and BN group patients showed 1 on Y- of AN-B/P patients compared to AN-R and BN
(F48, x=16.70+ 0.99) BOCS (p=0.006), compared to AN-R patients. patients. Differently, an improvement in
No difference was found between the groups AN- obsessionality was found from the acute phase to
R, AN-B/P, BN for YBC-EDS and EAT 26. the stabilized phase in patients with AN-B/P
Results showed 1 for ED, OC and depressive compared to the AN-R group. These results
symptoms in AN-B/P patients (p<0.05) in the could be influenced by the stages that have been
acute phase of disease compared with patients considered of ED.
with AN-R or BN. AN-B/P patients showed 1 OC
symptoms in the stabilized phase of the disease
compared to the patients with restrictive
symptoms (p<0.05).
Tyszkiewicz- = 76 is with AN (F76 X CS The concentration of adiponectin in the acAN was = Association between adiponectin with OC
Nwafor =15.6 +2.3); 30 ids EAT-26; 1 than in HC (P=0.05) and 1 in the recAN symptoms and resistin with depressive symptoms
et al,, HC (F 30 x BDI; YBOCS; (p=0.01). Resistin concentrations were | in acAN indicate their potential contribution to emotion
2018 (45) =153+1.5) BS; ELISA kit. and recAN than in HC (P =0.00). No difference regulation and AN pathogenesis.
was observed in resistin concentration in the acAN
and recAN groups (p = 0.20). In the acAN group,
a negative correlation was noted between
adiponectin concentration and YBOCS
scores (p =0.049).
Plana et al,, 116 ids with AN (F CS This study confirms a genetic overlap between Psychometric evaluations to detect association
2019 (46) 113, VEO 34 x=); 74 EAT-40; LOI-CV; OCD and AN. Specifically, it describes genetic between comorbidities and genetic risk were not
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TABLE 1 Continued

Study Population

ids with OCD(F 37,
VEO 31 x=);

65 ids VEO (x= 14,4
2.2);

125 EO (%= 16,3
+1.4)

79 ids with AN (F 77
x=16.1 + 1.2); 32 ids
with OCD (F 10 x
=155

+2.6); 74 ids with HC
(F52%=16.5 + 1.4)

Flamarique
et al,
2019 (47)

14 ids with WR-AN
(F14, x= 15.79 + 1.93);
11 ids with OCD (F11,
x=15.64 + 2.01); 24
HC (F24, %= 15.29

+ 1.65)

Bohon et al.,
2020 (48)

Reilly et al., 110 ids with BN (F

Design

CAPS; CDL BS in
EDTA; MagNA Pure
LC DNA isolation
Kit IIT; LC MagNA
Pure

system; Illumina

CS

CAPS;

CBT; CDI; CY-
BOCS; EAT-40;
K-SADS; LOI-CV.

CS.
WCTS during fMRI.

RCT: CBT vs FBT.

Results

pleiotropy for age at onset across these disorders,
associating two SNPs (rs6311, rs4942587) of the
HTR2A with the very-early onset phenotype.

SOP seemed 1 in AN ids than in OCD ids
(p<0.001) or HC ids (p<001). SOP predicted OC,
depressive, and ED symptoms in the AN group
(p<0.001). SPP total score among HC ids was
similar to that in the AN ids and 1 than that in
the OCD ids (p = 0.003). In HC, SPP was related
to OC (p = 0.002), depressive (p = 0.011), and ED
symptomatology (p = 0.006).

OCD ids showed 1 perseverative errors (set
shifting deficits) than WR-AN (p=0.010) and HC
(p=0.047). WR-AN and HC had no differences.
No differences in neural activity at fMRI during
WCTS between groups. OCD ids showed positive
correlation between perseverative errors and brain
activity in the rFP, rIFG and rMFG (p=0.002).
This correlation was not significant examining the
whole brain. This correlation was not present in
HC. In WR-AN perseverative errors and brain
activity were related with no differences compare
to both HC and OCD.

In BN ids ED related OC symptoms | after an 18

10.3389/fpsyt.2024.1407872

Observations

performed. it might be interesting to evaluate
this association in combination with the genetic
study using a larger sample as well.

This is the first study comparing different
dimensions of perfectionism. It could have
clinical implications in general treatment of AN
ids and also in order to prevent from developing
obsessive, depressive and eating symptoms in
both AN and healthy ids. A limitation can be
related to the fact that comparison with other
studies that have used different scales may make
these results difficult to compare and generalize.

Set shifting deficits could be related to OC
symptoms in adolescence, more than ED
symptoms.

rIFG is related to inhibition, in OCD ids a 1
perseverative errors could be related to a 1 effort
to inhibit responses.

A limitation is that authors assessed WR-AN
and not AN in an acute phase.

BN in adolescence shows a strong relationship

2022 (49) 103, x= 15.80 + 1.51) EDE; CYBOCS; session treatment with CBT or FBT and | at 6- between ED symptoms and ED related OC
YBC-ED and 12-months follow-up (p<0.001). ED related symptoms, but not with general OC symptoms.
OC symptoms account for ED-symptoms level at These results could be influenced by the
12-month follow-up (p<0.001). overlapping in content of EDE and YBC-ED.
OC general symptoms did not change significantly
after CBT or FBT treatment or at follow-up. OC
general symptom changes were not related to ED
symptoms variations.
Camprodon- = 20 ids with OCD (F11, = CS. AN group showed 1 severity of depressive Results highlight a 1 presence and severity of
Boadas X=14.10 + 1.86); 20 BABS; BDI-II symptoms than OCD group (p<0.001). delusional thinking in AN ids than OCD ids,
et al,, ids with AN (F20 x= At BABS OCD group had | scores in almost all that showed low scores in BABS. Intriguing AN
2023 (50) 14.85 + 1.59); 20 with items than AN and FEP groups (p<0.001). No seems to be more similar to FEP level of

FEP (F12 (x= 15.79
+1.26)

differences between AN and OCD groups in
fixation of ideas (item 4). OCD group had | scores
than the AN group in insight (item 6)(p = 0.016).
Both OCD group (p = 0.006) and AN group (p <
0.001) had | scores than FEP group in delusions
of reference (item 7). AN and FEP appeared to be
different only in item 7. OCD group scored | than
the FEP (p = 0.001) and AN (p < 0.001) groups in
the total delusional belief score.

delusional beliefs compared to OCD in
adolescent patients. In particular AN group
shows | level of insight than OCD, this could
cause the development of delusional features in
thought, preoccupations and beliefs related to the
disorder.

Results are based only on the assessment of
patients throughout the BABS.

acAN, acute phase of anorexia nervosa; AN, anorexia nervosa; AN-R, anorexia nervosa-restricting type; AN-B/P, anorexia nervosa —binge/purge type; BABS, Brown Assessment of Beliefs Scale;
BC, Body Checking; BCQ, Body Checking Questionnaire; BDI-II, Beck Depression Inventory; BIS-11, Barratt impulsiveness scale; BMI, Body Mass Index; BN, bulimia nervosa; BS, blood
samples; CAPS, Child and Adolescent Perfectionism Scale; CBOCI, Clark-Beck Obsessive Compulsive Scale; CBT, Cognitive Behavioral Therapy; CDI, Childhood Depression Inventory; ChOCI,
Children Obsessive Compulsive Inventory; CS, cross-sectional study; CYBOCS, Children’s Yale-Brown Obsessive Compulsive Scale; EAT-26, Eating Attitude Test; EAT-40, Eating Attitudes Test;
ED, eating disorder; EDE-Q, eating disorder examination questionnaire; EDNOS, eating disorder not otherwise specified; EDNOS-P, eating disorder not otherwise specified-purging type; EO,
early onset; F, female; FBT, Family-Based Treatment; FEP, first-episode psychosis; fMRI, functional resonance magnetic imaging; HC, healthy controls; ids, individuals; LOI-CV, Leyton
Obsessional Inventory - Child Version; LS, longitudinal study; K-SADS, Kiddie Schedule for Affective Disorders and Schizophrenia; N-BACK, n-back task; OC, obsessive compulsive; OCI-R,
Obsessive-compulsiveness inventory; OCD, obsessive-compulsive disorder; PC, psychiatric controls; RCT, randomized controlled trial; recAN, anorexia nervosa recovery; rFP, right frontal pole;
rIFG, right inferior frontal gyrus; rMFG, right middle frontal gyrus; RSPM, Raven Standard Progressive Matrices; SNPs, single-nucleotide polymorphism; SOP, self-oriented perfectionism; SPP,
self-oriented perfectionism; STALI, State-Trait Anxiety Inventory; VEO, very early onset; vs, versus; WASI, Wechsler Abbreviated Scale of Intelligence; WCTS, Wisconsin Card Sorting Test; WM,
working memory; WR-AN, weight-restored anorexia nervosa; X, mean age; YBC-ED, Yale-Brown-Cornell Eating Disorders Scale; YBOCS, Yale-Brown Obsessive Compulsive Scale; 1, higher/

more/increased; |, lower/lesser/decreased.
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were excluded, culminating in a final selection of 10 articles (refer to
Table 1). Detailed explanations for the rejection of each study can be
found in the online supplements, specifically Supplementary Table 1.
The complete search results, along with reasons for exclusion when
applicable, are depicted in the PRISMA flowchart, accessible in the
online supplements (Supplementary Figure 1).

3.2 Overview of the included studies

The 10 included studies examined various different aspects.
Many focused on OC symptomatology in patients with ED, while
others analyzed clinical differences between patients with OCD and
ED. None assessed the presence of ED symptomatology in OCD
patients. Furthermore, the studies evaluated neuroimaging, genetic,
neurobiological, and neurocognitive factors. In this paragraph, we
provide summaries of each study included in the review.

Stein and colleagues (41) conducted a longitudinal study in
2012 in a sample of adolescent females. According to DSM-IV, 40
were diagnosed with anorexia nervosa, restricting type (mean age
15.6); 23 with AN, binge/purge (B/P) type (mean age 16.3); 33 with
BN or eating disorder not otherwise specified (EDNOS) B/P type
(mean age 16.6); and 20 healthy controls (HC) (mean age 16.5). The
4 groups with ED were inpatients. They were assessed within 14
days of admission. As orbitofrontal dysfunction is an important
feature of OCD, the aim of the study was to assess orbitofrontal
function in ED. Orbitofrontal function was assessed using
alternative learning and olfactory threshold and discrimination.
The sample were assessed by Beck Depression Inventory (BDI), a
scale to measure the severity of depression; Yale-Brown Obsessive
Compulsive Scale (YBOCS), which assesses the severity and type of
symptoms in patients with OCD; Yale Brown-Cornell Eating
Disorders Scale (YBC-ED) to assess core concerns and rituals
associated with ED; Raven Standard Progressive Matrices to
measure intelligence. The results showed that ED-related
obsessionality is associated in ED with better orbitofrontal cortex
(OFC) functioning than in non-ED-related obsessionality.

It appears noteworthy to specify that obsessionality does not
refer only to obsession but to the broader cognitive disturbance
caused by obsessive-compulsive symptoms (52). Furthermore, all of
the ED groups have better scores than the HC on olfactory
threshold and olfactory discrimination, but worse scores than the
HC on alternative learning.

In 2014, Breithaupt et al. (42) investigated the role of body
checking in anorexia nervosa as a behavioral link to OCD in a cross-
sectional study, with a sample of 9 female in-patients with AN. The
age range was 14 to 17 years. They were assessed using the Eating
Disorder Examination Questionnaire (EDE-Q), a self-report
questionnaire that evaluates the frequency and severity of
behaviors associated with ED diagnosis; Body Checking
Questionnaire (BCQ), which assesses the frequency of body
checking behaviors; Children Obsessive Compulsive Inventory
(ChOCI), which assesses the presence and severity of OCD in
children and adolescents up to 17 years old; Clark-Beck Obsessive
Compulsive Scale (CBOCI), which assesses the frequency and
severity of obsessive-compulsive symptoms; Wechsler
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Abbreviated Scale of Intelligence (WASI), which evaluates
intelligence. The results showed a significant correlation between
body checking symptoms and OCD behaviors; indeed, patients with
body checking behaviors reported OCD symptoms. The
idiosyncratic checking behavior was significantly related to
cognitive inhibition. Patients with lower levels of cognitive
inhibition had higher symptoms of idiosyncratic body checking.
Patients with higher cognitive inhibition had lower symptoms of
idiosyncratic body checking. The study showed that increased
symptoms of body checking were correlated with symptoms of
OCD: idiosyncratic body checking may be an indication of a similar
neuropsychological profile between patients with AN and those
with obsessive-compulsive checking behavior.

Brooks and colleagues (43) in 2014 conducted a cross-sectional
study of 15 outpatients with an eating disorder non otherwise
specified (EDNOS) and 20 HC. The average age of the sample with
EDNOS was 15 years. The main hypothesis of the study was that
impulsivity, rumination and food restriction could be associated with
neuronal activity in response to eating stimuli in adolescent patients
with an eating disorder. The sample was assessed using the EDE-Q;
the Obsessive-Compulsiveness Inventory (OCI), which measures
obsessive-compulsive symptoms with 6 subscales investigating
scavenging, chewing, neutralizing, obsessing, hoarding and
ordering; Barratt Impulsiveness Scale (BIS-11) which is a self-
report measuring the trait of impulsivity based on sensation
seeking and anxiety; the N-Back Task assesses working memory by
presenting a sequence of stimuli one by one. They also used
functional magnetic resonance imaging (fMRI) to measure neural
responses. The EDNOS patients had higher OCD symptom scores on
the OCI scale than the HC. The EDNOS patients also had higher
impulsivity scores at BIS-11 than the HC. During fMRI, the EDNOS
patients showed greater activation of the medial frontal gyrus, unlike
the HC, who showed no activation of brain regions.

In one longitudinal study conducted in 2018, Lewis and
colleagues (44) explored the relationship between OCD symptoms
and different types of ED. The sample included adolescent female
inpatients of whom 94 with a diagnosis of restrictive AN (AN-R)
(mean age: 15.7); 67 with a type of binge/purge AN (AN-B/P)
(mean age:16.7) and 48 with BN (mean age: 16.7). The following
scales were used to assess the sample: YBOCS; YBC-ED; Eating
Attitude Test (EAT-26) which is used to measure symptoms and
concerns related to the eating disorder; BDI; and the State -Trait
Anxiety Inventory (STAI) which assesses trait and state anxiety and
aids in the differentiation between anxiety and depression
diagnoses. The results showed that in more eating, obsessive and
depressive symptoms are discovered in the most acute phase of the
illness compared to AN-R or BN. It was also noted that patients
with a diagnosis of AN-B/P showed an improvement of OCD
symptoms from the acute phase to the stabilization of ED
compared to the patients with AN-R. Given this, we can state
that OC symptomatology is more severe in the worst phase for
patients with AN-B/P than for patients with AN-R and BN. This
study demonstrates different patterns of OC symptomatology in
different types of ED during the course of the disease.

In a longitudinal study conducted in 2018, Tyszkiewicz-Nwafor
and colleagues (45) investigated the different adiponectin and
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resistin serum levels between acute phase of anorexia nervosa
(acAN) and anorexia nervosa recovery (recAN) and the
relationship between serum concentrations of selected adipokines
and other psychiatric behaviors, such as OC symptoms. The sample
included 76 female inpatients acAN from Child and Adolescent
Psychiatric Department (mean age: 15,6) and 30 female HC
recruited among middle school students (mean age: 15,3). AN
patients were diagnosed according to DSM-IV criteria. The
following scales were used to assess the sample: EAT-26, BDI,
YBOCS. The ELISA kit was used to conduct the biochemical
analysis to determine the concentration of adiponectin and
resistin on a venous blood sample. The same procedure was
repeated on discharge 10.8 + 1.4 weeks later. The results showed
an higher concentration of adiponectin in the acAN than in HC,
and was higher in the recAN than in the acAN and in HC. There
were lower resistin concentrations in acAN and recAN than in HC,
without differences between the acAN and recAN groups. In the
acAN group, a negative correlation was noted between adiponectin
concentration and YBOCS scores. The association between
adiponectin with OC symptoms and resistin with depressive
symptoms indicate their potential contribution to emotion
regulation and AN pathogenesis.

In 2019 Flamarique and colleagues (46) conducted a cross-
sectional study on self-oriented perfectionism (SOP) and socially
prescribed perfectionism (SPP) in patients with OCD and patients
with ED, in order to investigate their different role in OCD and ED
and to find out how perfectionism influenced OC, depressive, and
eating symptomatology. Perfectionism is a trait marked by setting
unreachable personal standards. SOP and SPP are two different
dimensions of perfectionism. SOP is delineated as an internal
pursuit of perfection and the establishment of high self-
expectations that are unattainable. SPP represents an individual’s
perception of external high expectations, with acceptance
contingent upon meeting these standards. The sample included
out-patients recruited from the Department of Child and
Adolescent Psychiatry and Psychology at the Hospital Clinic in
Barcelona. According to DSM-IV-TR 79 were diagnosed with
anorexia nervosa (mean age: 16.1), 32 were diagnosed with OCD
(mean age: 15.5) and 74 were HC (mean age: 16.5). The sample was
assessed by Child and Adolescent Perfectionism Scale (CAPS), a
scale used in pediatric population to measure perfectionism, which
includes two subscales that measure SOP and SPP; Children’s Yale-
Brown Obsessive Compulsive Scale (CY-BOCS), which assesses the
severity and type of symptoms in child and adolescent patients with
OCD; Childhood Depression Inventory (CDI) that assesses
depressive symptoms in children and adolescents; Eating
Attitudes Test (EAT-40) to assess attitudes and symptoms usually
associated with ED; Leyton Obsessional Inventory - Child Version
(LOI-CV) to asses OC symptomatology and estimates the level of
interference with daily activities; Kiddie Schedule for Affective
Disorders and Schizophrenia (K-SADS) semi-structured interview
that assesses current and past psychopathology in children and
adolescents. The results showed that SOP seemed predominant in
patients with AN than in patients with OCD or HC. SOP predicted
OC, depressive, and ED symptoms in the AN group. SPP total score
among HC was similar to the total score among patients with AN
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and higher than that totalized by the patients with OCD. In HC,
SPP was related to OC, depressive, and eating symptomatology.

In Plana et al. (47), a cross-sectional study of 2019, authors
investigated the existence of a genetic overlap between very early
onset AN and OCD. The study recruited 116 adolescents diagnosed
with AN and 74 adolescents diagnosed with OCD from Department
of Child and Adolescent Psychiatry and Psychology at the Hospital
Cliinic in Barcelona. Diagnoses were made using the department’s
clinical interview, which assessed the patients’ current
psychopathology and developmental history according to DSM-
IV criteria. Twelve patients from the OCD group also had comorbid
AN. Patients were divided based on the age of onset of the disorder
into “very early onset” (VEO) and “early onset” (EO). For AN
patients, VEO AN was defined as onset before age 13, while EO was
defined as onset from 13 to 18 years. For OCD patients, VEO OCD
was defined as onset before age 10, and EO was defined as onset
from 10 to 18 years. Dividing patients by age, the sample resulted
composed by 65 patients with VEO (mean age 14,4) and 125
patients with EO (mean age 16,3). Several tests and
questionnaires were provided: EAT-40, LOI-CV, CAPS and CDIL.
All patients underwent blood sampling, using EDTA tubes. These
samples were then subjected to genomic DNA extraction employing
the MagNA Pure LC DNA Isolation Kit III along with an LC
MagNA Pure system (Roche Diagnostics GmbH, Mannheim,
Germany). Subsequently, the concentration of the extracted DNA
was determined by measuring absorbance, a process carried out
using the ND1000 device (NanoDrop, Wilmington, Delaware). A
total of 44 single nucleotide polymorphism (SNPs) covering the
target loci and surrounding regions were chosen from 5 candidate
genes related to the serotonin system. The study confirmed genetic
pleiotropy between OCD and AN for age at onset, associating two
SNPs (rs6311, rs4942587) of the HTR2A gene (located on
chromosome 13q14) with the VEO phenotype.

In 2020 Bohon and colleagues (48) conducted a cross sectional
study using a sample of 14 patients with weight-restored AN (WR-
AN), mean age 15.79; 11 patients with OCD, mean age 15.64; 24
HC, mean age 15.29. The sample consisted entirely of out-patients
and was assessed using the Wisconsin Card Sorting Test (WCST)
while they underwent fMRI. The WCST is a tool used to assess
patients’ frontal functions, including flexibility in strategy choice,
problem solving, and is also used to assess inability to abstract and
persevere through 128 cards. The aim of the study was to evaluate
set shifting and task switching in adolescents with AN or OCD and
the brain activity corresponding to these processes, comparing the
three groups (AN, OCD, HC). They measured brain activity by
fMRI imaging while performing the WCTS. The results
demonstrated that the OCD groups showed more perseverative
errors (set shifting deficits) than the WR-AN and the HC groups for
whom no difference was found. Also, no difference was also found
in neural activity at fMRI during WCTS between the groups. The
OCD group showed a positive correlation between perseverative
errors and brain activity in the right frontal pole, right inferior
frontal gyrus and in the right middle frontal gyrus; this correlation
was not found in HC group. In WR-AN group perseverative errors
and brain activity were related with no differences compare to both
HC and OCD groups. These results suggest that the similarities
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between OCD and AN are determined by OC features that are also
present in the AN group, rather than by a common
neurocognitive signature.

Reilly and colleagues (49) conducted a randomized controlled
trial study in 2022, using a sample of 110 out-patients with BN, their
mean age was 15.8. OCD traits are often noted in adolescents with
ED and predict poor response to therapeutic treatment but
emerging data on adults suggests that there may be changes in
ED-related OCD symptoms after appropriate treatment. Therefore,
the aim of this study was to evaluate possible changes in OCD
symptoms with Family-Based Treatment (FBT) or Cognitive
Behavioral Therapy (CBT) for BN. The sample was submitted to
18 sessions of FBT or CBT and was evaluated with 6- or 12-month
follow-ups by EDE-Q; CYBOCS; and YBC-ED. The results showed
that, for patients with BN, after 18 sessions of CBT or FBT, the OC
symptoms related to ED decreased; they also decreased at 6- and 12-
month follow-ups. At the same time, the OC general symptoms of
OCD did not change significantly after CBT or FBT treatment.
Furthermore, changes in symptoms of OCD were not correlated
with changes in the ED symptoms. Therefore, BN in adolescence
has a strong correlation with ED-related OC symptoms but not with
general OC symptoms. Both FBT and CBT can be helpful in
reducing ED-related OC symptoms but not general OC
symptoms which showed no changes during treatment.

Camprodon-Boadas and colleagues (50) conducted a cross-
sectional study in 2023 with a sample of 60 individuals divided as
follows: 20 diagnosed with OCD average age 14.10, 20 patients
diagnosed with AN average age 14. 85 years and 20 patients with a
diagnosis of first-episode psychosis (FEP) and mean age of 15.79
years. They were all in-patients. The aim of the study was to
compare the presence of delusional thinking between the different
samples (OCD, AN, FEP) using the Brown Assessment of Beliefs
Scale (BABS). The BABS assesses through delusionality of beliefs in
several psychiatric disorders with several items exploring concepts
such as conception and fixity of ideas, insight, idea of the other.
BDI, on the other hand, measures the severity of depressive
symptoms. The results showed that the AN group had higher
scores than the OCD group for depressive symptoms. The OCD
group had lower scores in almost all items of the BABS than the AN
and FEP groups; but no differences were found between the AN and
OCD group on fixation of ideas (item 4). Differently, the OCD
group showed lower scores than the AN group on insight (item 6).
In comparison to the FEP group, lower scores were found in the AN
and OCD groups for delusions of reference (item 7), the only item
in which AN and FEP showed differences. Lastly, the OCD group
scored lower than the FEP and AN group in the total score for
delusional beliefs and show an higher level of insight.

4 Discussion

The results of the studies included in the review show a complex
scenario of overlaps and divergences between ED and OCD during
developmental age. These findings explore various neurobiological
and clinical aspects and should be contextualized in relation to
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broader literature findings in the adult population. As mentioned in
the introduction section, this review did not include studies solely
examining comorbidity rates between OCD and ED in
developmental age. However, we hereby present the key results
found in the literature, which seem to align with those observed in
adulthood. Indeed, in community studies conducted on children
and adolescents, ED show high comorbidity rates with OCD,
ranging from 28% (37) to 20% (39). Among ED, a particularly
high comorbidity between BN and OCD was found in a North
American study (65%) (37), while greater comorbidity with AN
(3.2%) compared to BN (1.2%) was reported in a German study
(38). Epidemiological studies on children and adolescents align with
those on adults, indicating high comorbidity of OCD not only with
ED but also with other disorders such as depressive and anxiety
disorders (2, 37-39). However, unlike in adults, there is no co-
occurrence of personality disorders and substance use disorders, as
these disorders are generally not present in children (37). In fact,
according to the DSM-5-TR (3), a diagnosis of personality disorder
can be made for patients with a clinical pattern which is stable and
of long duration, typically beginning in adolescence or early
adulthood. Furthermore while maladaptive personality traits and
patterns may have their roots in early development, personality
traits observed during early and middle childhood do not
consistently indicate later personality disorder (53).

In the following paragraphs, we discuss the results of the review
considering evidences available in the scientific literature. For
clarity, we have organized the discussion into paragraphs based
on the topics addressed, as follows.

4.1 Clinical features

The scientific literature on developmental age presents
interesting findings, particularly regarding the clinical relationship
and overlap between OCD, AN, and BN. It is observed that there is
a general presence of OC symptoms, both ED-related and non-ED-
related, in the population with ED. These latter include specific (AN
and BN) and unspecified disorders. This underscores the
pervasiveness of overlap between ED and OCD during
developmental age (41, 43, 44).

In the beginning, it appears that AN-B/P exhibits greater OC
symptoms compared to both BN and AN-R (44). Patients with AN-
B/P may encompass aspects of the broad spectrum of OC
symptomatology, ranging from impulsivity to obsessiveness and
compulsiveness, displaying mixed characteristics of both BN and
AN (44). Impulsivity might play a significant role as a factor
contributing to OC symptom presence (54). In this light, it seems
that ED with binge-purge aspects show more prominent and
evident OC symptoms, as BN also displays more OC symptoms
than AN-R (44). These differences are particularly pronounced in
developmental age and early adulthood, as demonstrated by similar
findings from Speranza and colleagues (55). In contrast, in
adulthood, the differences between various ED types seem to
diminish in favor of a generalized presence of severe OC
symptoms, indicating a progressive increase in OC symptoms
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with age (31, 56, 57). AN-R, however, presents a profile with less
pronounced obsessiveness but perhaps more resistant to treatment
and more prone to chronicity, at least during developmental age
(44). This may be due to a comorbidity profile with a higher
presence of non-ED-related OC symptoms, such as checking
behaviors, showing a lower response to treatments, including
psychotherapeutic interventions for ED, and requiring specific
treatment for general OC symptoms (42, 49, 58, 59).

A distinction seems to exist within OC symptoms between
those related to eating behaviors and those unrelated. OC ED-
related symptoms appear to be associated with a better response to
treatments, especially those specifically addressing eating pathology.
Both CBT and FBT, whether in outpatient or intensive inpatient
settings, have been shown to reduce both eating symptoms and OC
ED-related symptoms in adolescents with binge-purge ED (41, 49).
OC ED-related symptomatology also seems to be more closely
linked to the proper functioning of the OFC, one of the areas most
affected in OCD (41). The higher presence of non-ED-related
obsessive symptoms associated with ED might signify a worse
prognosis in adulthood (12, 13).

From a clinical perspective, perfectionism can also represent a
worsening element in the psychopathological picture in both OCD
and AN. Perfectionism is a characteristic associated with various
psychiatric disorders, often observed in OCD and AN in adolescent
and adult populations (60, 61). Despite this, in the only study
directly comparing adolescent patients with OCD and AN, AN
shows a higher presence of perfectionism, particularly self-oriented
perfectionism (46). This aspect seems to correlate AN more strongly
with the development of depressive symptoms, eating disorders, as
well as OC symptoms, indicating a greater complexity of the
disorder in terms of comorbidities. Other studies have confirmed
the presence of a high level of perfectionism in adolescent patients
with AN and a higher presence of perfectionism in adult patients
with AN compared to those with OCD (62-65).

Another interesting result emerging from the review is the
greater clinical similarity between AN and early-onset psychotic
disorders compared to OCD. Patients with AN tend to exhibit
increased delusional thinking and a lower level of insight compared
to those with OCD (50). This not only suggests a possible greater
severity for AN compared to OCD but also indicates another
substantial difference between EDs and OCD. While various
authors suggest the potential membership of ED and OCD in the
same psychopathological spectrum due to common OC
characteristics (2, 25-28), the presence of an egodystonic nature
in OCD obsessions and compulsions compared to ED could be
crucial (66). However, regarding egosyntonicity and egodistonicity
in ED and OCD Roncero and colleagues (67) pointed out that there
is no difference between egosyntonicity and egodystonicity between
different types of ED, therefore ED patients are not completely
egosyntonic (67). Indeed, was also found that egosyntonicity and
egodystonicity are not associated with any comorbidity (67).
Furthermore, Purdon and colleagues in 2007 found for OCD that
the association between egosyntonicity and disorder severity may
not be linear. Furthermore, Purdon developed an instrument, the
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Ego-Dystonicity Questionnaire (68) which, when applied to
patients with OCD, showed no linear correlations between OCD
and egodystonicity (68). These findings suggest a non-linear
association between egosyntonicity/egodystonicity and ED or
OCD. In conclusion, from a clinical standpoint, a common OC
dimension among the disorders is apparent, but there is no evidence
that ED belong to the OCD dimension.”

4.2 Cognitive flexibility and
executive functions

Given the symptomatic manifestations of OCD and ED,
characterized by rigid and repetitive behaviors in both disorders,
a reduction in executive functions that ensure good cognitive
flexibility and inhibition of actions and thoughts could be present.
In adolescents with OCD, there appears to be a decrease in cognitive
flexibility and inhibition abilities, as evidenced by a deficit in set
shifting and an increase in perseverative errors. This impairment
seems more pronounced in OCD than in ED, particularly in AN
(WR-AN) (48). These results for OCD align with findings in adults,
where a greater presence of set shifting alterations has been
observed (69, 70), while studies on adolescent OCD have shown
inconsistent results (71, 72).

In the adult AN population, inconsistent results emerge, but
there is a greater impairment in cognitive inhibition compared to
adolescents with AN (73, 74). This might suggest a worsening of
this characteristic over time in AN, which, however, remains lower
compared to OCD. Alternatively, it could be attributed to the
increased development of OC symptoms in ED. Indeed, adult AN
patients exhibit more OC symptoms than adolescents (75). The
presence of alterations in cognitive flexibility and cognitive
inhibition may be linked to the presence of OC symptoms rather
than the disorders themselves. The association between worsened
cognitive inhibition in AN and the presence of OC symptoms is also
suggested by the results of Beithraupt and colleagues (42), showing
a negative correlation between checking symptoms and cognitive
inhibition. In line with this perspective, one of the studies in the
review (41) highlights better executive functions in ED patients with
ED-related OC symptoms compared to those with no-ED-related
OC symptoms, which are more typical of OCD.

4.3 Neural circuits and
neurobiological aspects

Examining brain functioning in OCD and ED reveals the
existence of various brain regions with alterations that partially
overlap. In OCD, the cortico-striato-thalamo-cortical (CSTC)
circuit appears central, involving the OFC, ACC, and basal
ganglia such as the caudate (dorsal caudate) (76-78). The CSTC
circuit, responsible for controlling movement execution, habit
formation, and reward aspects typical of OCD and ED
symptomatology, not only exhibits hyperactivity (79) but also
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seems to normalize its activity after OCD treatment (80-82). The
differences in the functional alterations of these structures between
developmental and adult age in OCD are not clear. Evaluating some
studies, structural differences seem to exist, especially in the OFC,
with an increase in size of OFC and ACC in the infantile form (83)
and a decrease in the adult form (84). However, more in-depth
longitudinal studies are needed to better define this aspect.

On the other hand, ED predominantly exhibit alterations in
mesolimbic and mesocortical reward circuits (18). Some studies
emphasize the possible presence of alterations in the striatum,
especially the ventral part (85), in the prefrontal cortex, and thus
in some parts of the CSTC circuit (86, 87) in AN and BN. In these
latter ED, the ACC and striatum seem relevant as areas implicated
in behavioral and thought control, similarly to OCD. However,
significant areas involved in the reward system, like the ventral
striatum, appear less involved in OCD (88). Therefore, OCD and
ED seem to share functional alterations in partially overlapping
areas of the prefrontal cortex, striatum, and connecting circuits
between these two regions. One region implicated in both types of
disorders seems to be the ACC, as there is evidence of its
involvement in OCD (89-91), AN (92) and BN (93). The ACC
appears to be one of the brain regions most associated with
executive processes such as cognitive flexibility and inhibition (20,
94), along with the dorsolateral prefrontal cortex (95).

The developmental age is a time during which the capacity for
self-regulation develops rapidly (96-98). The maturation of the
prefrontal cortex and the development of this capability are believed
to be closely linked (98, 99). Consequently, disruptions in the
maturation of these circuits may play a role in the common
challenges associated with regulating thoughts, urges, and
behaviors observed in these disorders. In OCD and ED, a
connection seems to emerge between poorer cognitive inhibition,
a greater presence of OC symptoms, and alterations in the
functioning of the prefrontal cortex in both adolescents (48) and
adults (20). The presence of hyperactivity in the prefrontal cortex
appears to be an important aspect in OCD patients as well as in
those with ED showing OC symptoms (43, 100, 101). Hyperactivity
in the prefrontal cortex in the presence of OC symptoms could be
an indirect effect of the attempt to control actions and thoughts by
brain areas dedicated to inhibition (102). Consistent with the
previous paragraph, alterations in cognitive flexibility and the
greater difficulty in inhibiting dysfunctional behaviors, requiring
hyperactivity of the prefrontal region, are more associated with the
common OC symptomatology than the two disorders per se. In this
perspective, OCD shows increased ACC activation (103), while AN
shows decreased activation during tests assessing inhibition control
and error evaluation (104).

In addition to the functional aspects of brain areas, further
partial overlaps between OCD and ED emerge from the study of
neurotransmitter systems. The serotonergic system appears to be a
common network. However, OCD does not seem to show clear and
unequivocal alterations in the serotonergic system but rather in the
glutamatergic system (105). In contrast, EDs exhibit major
alterations in the serotonin and dopamine systems (18). The
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evidence of this overlap is mainly empirical, as it arises from the
common effectiveness of SSRI drugs in both OCD and ED (21-24).
Specifically, among ED, those with a greater response to SSRIs are
those with a binge/purge profile (BED and BN) (23, 24), supporting
a possible greater presence of common elements between binge/
purge profile and OCD.

Another indirect way to demonstrate the common dysfunction of
the serotonergic network is by evaluating differences in the presence of
adipokines in these patients. Adipokines (adiponectin and resistin)
have altered production in AN due to the decrease in adipocytes.
Studies show a tendency toward an increase in adiponectin and a
reduction in resistin in AN patients (106). These changes in the blood
appear to influence the regulation of food intake with an effect on the
cortico-limbic circuit. The alterations persist even in AN during the
compensatory phase, suggesting a role in maintaining some symptoms
or susceptibility to anorexia-like symptomatology. The correlation
between OC symptoms and adiponectin suggests an additional
neurobiological connection between OCD and AN (45). Adipokines
seem to play a role in regulating brain neurotransmitters; it has been
observed that resistin inhibits serotonin and norepinephrine at the
level of the hypothalamus (107), while adiponectin appears to (102)
increase brain serotonin levels (108). A possible negative correlation
has emerged between OC symptoms and adiponectin concentration
in AN patients (45). Furthermore, other studies (109, 110) confirm
that adiponectin levels are decreased in OCD. These results, along
with those found in the study by Tyszkiewicz-Nwafor, seem to
confirm the presence of a correlation between adipokines and
serotonin, and thus between adipokines and disorders such as OCD
or ED. In AN patients, comorbidity with OC symptoms could be
associated with a decreased presence of adiponectin and thus a
decrease in serotonin levels with greater dysfunction of the
serotonergic system. This appears particularly significant
considering that comorbidity with OCD makes AN more severe
(12, 13). However, contrasting results seem to emerge regarding
adiponectin levels, as it would be decreased in OCD, while it would
be increased in AN, despite the two disorders, as mentioned, showing
many common neurobiological and symptomatic aspects. This
difference could be explained by distinct profiles of alteration in the
serotonergic system and symptomatic manifestations.

4.4 Genetic implications

A genetic correlation exists between AN and OCD, as evidenced
by GWAS; a recent genetic association study identified a genetic
overlap (111). However, it is noteworthy that there are no GWAS
for BN and BED or other ED (18). Possible common SNPs between
ED and OCD have been identified, as emphasized by GWAS studies
for AN and OCD. Two SNPs (rs6311, rs4942587) in the HTR2A
gene, which encodes for the SHT2A receptor, appear to be linked to
the development of OCD and AN. These SNPs are particularly
correlated in patients with childhood onset, suggesting that patients
with earlier onset may have greater genetic overlap (47). The
HTR2A gene encodes the 5HT2A receptor, and the rs6311
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polymorphism is one of the most studied. The rs6311
polymorphism is linked to a promoter variant called -1438 G/A,
where the A allele causes an increase in promoter activity and,
consequently, receptor activity. Specifically, the presence of the A
allele is associated with the development of OCD with earlier onset
and more severe symptom manifestation (112, 113). The 5HT2A
receptor appears to be one of the most important elements among
the pathogenetic alterations of the serotonergic system in OCD. In
fact, the efficacy of 5SHT2A receptor antagonist agents (such as
atypical antipsychotics) as adjunct therapy to SSRIs in OCD
patients suggests that blocking this receptor may play a central
role in the pathophysiology of OC symptoms (114). In ED, there are
less clear results regarding the correlation with alterations of the
HTR2A gene and the rs6311 polymorphism. Some studies confirm
the association, particularly with the presence of the A allele,
especially in restrictive AN, while others deny the association
(115). It appears that the G allele may be more prevalent in BN
(115). The presence of a common polymorphism in a gene
encoding for the 5-HT2A receptor underscores how the alteration
of the serotonergic system may be crucial in these two forms of
disorders, albeit possibly in different ways. These results confirm the
heterogeneous presence of common characteristics; the alteration of
the serotonergic system, particularly involving the 5HT2A gene,
might be more typical of OCD and be present in both OCD and ED
with onset in childhood. This higher genetic overlap could be more
typical of childhood onset forms compared to adolescent and adult
onset disorders. The study of Plana and colleagues (47), included in
this review, focused only on genes related to the serotonergic
system. In adults, evaluating a broader range of genes related to
different networks, it is evident that OCD and AN show overlapping
polymorphisms in genes related to both the serotonergic and
glutamatergic systems, as well as neurotrophin genes (111).
However, does not appear a specific correlation with the HTR2A
gene, despite being examined. Building on the information provided
in the previous paragraphs, the increased occurrence of serotonergic
system alterations in patients with childhood onset AN should
correspond to a higher prevalence of OC symptoms compared to
cases with onset in adolescence or adulthood. However, specific
studies on clinical features of ED with childhood onset are required
to better delineate these differences.

5 Limitations and strengths

This study is characterized by several strengths and limitations.
Firstly, to the best of our knowledge, this is the first systematic
review delving into the relationship between OCD and ED in
children and adolescents. This may prompt other authors and
clinicians to engage in new considerations and reflections on this
topic. Nevertheless, it should be noted that despite the limited
sample of studies, they represent different research groups with
diverse and non-overlapping populations. Moreover, these studies
approach the investigated topic from various perspectives,
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including clinical, genetic, and neurobiological, also with the use
of neuroimaging. However, research in this field is constrained, and
the final selection of included studies is relatively small. Some of the
studies included have small sample sizes, often below 20 subjects.
Literature on this topic, both in developmental and adult
populations, predominantly focuses on AN and BN within the
broader category of ED. There is a notable lack of studies that
analyze the relationship between OCD and BED. Studies in this
regard could be promising, given the potential correlation between
B/P-type symptoms and OC symptoms. This gap is even more
apparent in genetic studies, where the only available GWAS is solely
for AN. A consequence of the focus on disorders like AN and BN is
that the majority of individuals studied are female. This could
potentially influence results since OCD often presents a higher
frequency in males during the developmental age. A final limitation
to highlight is that existing literature primarily concentrates on the
presence of OC symptoms in ED, seldom exploring the reverse
scenario of potential ED symptoms in the OCD population. This
could be an intriguing field for further researches. Another aspect
not thoroughly explored in the included studies, yet potentially very
intriguing, is the correlation between ED and different subtypes of
OCD. This could be an intriguing area for future research given the
heterogeneity of OC manifestations.

6 Conclusions

The hypotheses formulated by us have been partially confirmed
by the results of the review. As hypothesized, mixed results emerge,
indicating both differences and similarities between OCD and ED.
However, one aspect of our hypotheses is not confirmed. Indeed,
OC symptoms are more frequent in ED with a B/P profile (BN and
AN-B/P) than in ED with a restrictive profile (AN-R) in
developmental age. This difference seems to disappear in
adulthood, possibly due to an increase in OC symptoms in ED
over time. Therefore, our incorrect hypothesis may be due to the age
of patients evaluated in the studies. On the other hand, in
developmental age, there may be a greater severity, a lesser
response to treatments, and a higher rate of chronicity of OC
symptoms in AN-R patients. This could be as ED with a B/P profile,
compared to AN-R, present more ED-related OC symptoms. These
show a better response to ED psychotherapeutic treatments and a
better neurocognitive profile than non-ED-related OC symptoms. A
take home message is that OC symptomatology appears to be a
common dimension in both OCD and ED, with a wide range of
manifestations, rather than representing just a comorbidity or the
inclusion of ED within the OCD spectrum. When presents, OC
symptomatology, exhibits transversal characteristic alterations in
the ACC and poorer cognitive flexibility. These correlations could
be highlighted by genetic overlaps between disorders. These aspects
may be particularly evident analyzing the developmental age
population. Further studies in this area are needed to gain deeper
insights into the characteristics of OCD and ED. A better clinical

frontiersin.org


https://doi.org/10.3389/fpsyt.2024.1407872
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Di Luzio et al.

and neurobiological definition, delineating differences and overlaps,
could significantly improve treatment selection and thereby
influence the outcome of these patients.
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