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ABSTRACT

Eating disorder (ED) and bipolar disorder (BD) exhibit certain phenomenological similarities rooted in
eating behavior and emotional regulation. However, despite the growing body of research on the comorbidity of ED
and BD, scientific data on the concurrent course of these disorders has remained poorly systematized.

To conduct a scoping review of published data on the prevalence of various types of ED among patients with BD
types | and Il in the context of the sex and clinical features of the concurrent course of these disorders.

The analysis was reported following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
extension for scoping reviews. The search was conducted in the MEDLINE electronic database. Studies were included if
they were focused samples of patients diagnosed with BD and ED, and the Diagnostic and Statistical Manual of Mental
Disorders, fourth and fifth editions (DSM-IV, DSM-5), or International Statistical Classification of Diseases and Related
Health Problems, tenth Revision (ICD-10), were used for the verification of the ED and BD diagnoses. The descriptive
analysis method was used to summarize the review findings.

A total of 41 studies were selected for the review. Lifetime ED in patients with BD ranged from 2.2% to
31.1%, and the prevalence rates of BD among patients with ED varied from 11.3% to 68.1%. ED nominally had a higher
prevalence among individuals with BD type Il and females. Additionally, the presence of ED in patients with BD was
associated with earlier onset of mood disorder, a higher number of depressive episodes, higher levels of atypical
depressive symptoms, suicide attempts, as well as a higher frequency of comorbid obsessive-compulsive and anxiety
disorders, addictions, and various metabolic disorders.

Despite the high degree of volatility in the results, the prevalence rates of a concurrent course of ED
and BD are rather high. For this reason, screening for ED in patients with BD and vice versa holds significant value in
the accurate diagnosis and selection of the most effective therapy. The patterns of comorbidity among different types
of ED and BD, depending on gender, need further exploration in future research.

AHHOTALMA

Y paccTpoincTe nuwesoro nosegeHus (PTM) n 6unonsapHoro apdpekTnBHoro pacctponctea (BAP)
0TMeyatoTcs onpegeneHHble peHOMEHOorMYecke CXOACTBA, CBS3aHHbIe C NMULLEBLIM MOBEAEHNEM 1 SMOLIMOHANbHO
perynaumeii. O4HaKo, HECMOTPS Ha MJIaHOMEPHbIA POCT NCCef0BaHNIA KOMOP6UAHOCTY PTITM 1 BAP, Hay4Hble faHHble
0 COBMECTHOM TeUYeHMM 3TUX PacCTPOCTB OCTAKTCH HEAOCTaTOYHO CUCTEMATN3NPOBAHHBIMMU.
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MpoBecTy 0630p NPeAMETHOro Nnons onybANKOBaHHbIX AaHHbLIX MO PACMPOCTPAHEHHOCTU Pa3/INYHbLIX BUAOB
PN cpean naumeHToB ¢ BAP | 1 Il TMNOB € y4eToM N0/a, a Takxke aHann3 KIMHNYeCKNX 0CObeHHOCTel COBMEeCTHOro
TeYeHNs AaHHbIX PACcCTPOMCTB.

AHanu3 npeAcTaB/eH B COOTBETCTBIMM € pekoMeHaaumammn PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) ana o63opa npegmMeTHOro nons. NMonck NPoBOAUACS B 31eKTPOHHOM 6ase AaHHbIX
MEDLINE. B 0630p Bk/ItO4anncb OpUrnHaabHble NCCneA0BaHNS C BbIBOpKaMM NaLMEHTOB C guarHo3amu BAP n PN,
cooTBeTCTBYOLWMMN KpuTepuam DSM-IV, DSM-V (anarHocTnyeckoro v CTaTUcTMYeckoro pykoBoACTBa MO NCUXUYECKUM
pacctporictBam 4 u 5 nsgaHus) nam MKb-10 (MexayHapoaHol knaccndukaunm 6onesHein10-in pegakyunn). Ans
0606LLEeHNS pe3yNbTaTOB 0630pa MCMOIb30BaNCA ONMCaTENbHbIN aHaNn3.

Bcero gns 0630pa 661710 0TO6PaHO 41 nccnefoBaHve. bblnv 06HapyXeHbl 40CTaTOYHO Pa3HOPOAHbIe
rnokasaresin pacnpoctpaHeHHocTy Pl B TeueHMe Xn3HW y nauneHTos ¢ BAP — ot 2,2% f0 31,1%, a TakXe rnokasartenm
pacnpocTpaHeHHocTy BAP cpean naumeHTos ¢ PMIM — o1 11,3% g0 68,1%. PMNIM HOMWHanbHO nmenn 6osee BbICOKYHO
pacnpocTpaHéHHOCTb cpean nuvl ¢ BAP Il Tuna v xeHwmH. Kpome Toro, Hannume PN y naumeHToB ¢ BAP 6b110
accouMmpoBaHo ¢ bosiee paHHNUM MaHUPECTOM PacCTPOMCTBA HACTPOEHMS, BOMbLUMM KOMYECTBOM AemnpeccrBHbIX
3M130/0B, 60/1ee BbICOKMM YPOBHEM aTUMNYHbLIX CUMATOMOB Aenpeccun, CynUnaHbIMU NOMbITKaMK, a Takxe ¢ 6osee
BbICOKOW 4aCTOTOM KOMOPOUAHBIX 06CeCCMBHO-KOMMYBCUBHBIX 1 TPEBOXHbIX PACCTPONCTB, aAANKLMIA N Pa3INYHBIX
MeTaboANYeCcKNX HapyLLEeHWI.

HecMoTps Ha BbICOKYHO BapraTBHOCTb Pe3y/ibTaToB, MoKasarteny pacnpocTpaHEHHOCTU COBMECTHOrO
TeyeHus PMM 1 BAP ABnS0TCA A4OCTaTOUYHO BbICOKMMW. 10 3TOM NpUYMHe CKPUHUHE Ha PMIM y nauneHToB ¢ BAP
1, Ha060pPOT, CKPUHWHT BAP y naumeHToB ¢ P nMeeT BaxHOe 3Ha4eHre B TOYHO AnarHOCT1Ke 1 NoAbope Hanbonee
s¢dekTnBHOM Tepanun. B byayLmx nccnefoBaHmaX ewwé TobKo NpescTonT 6onee JeTanbHO N3YyYnTb NaTTepHbI
KOMOPOUAHOCTM pa3nnydHbIx BUAoB PN B 3aBMcMOCTY OT Tvna BAP 1 nona.

INTRODUCTION

Bipolar disorder (BD) is characterized by frequent
comorbidity with other mental disorders [1]. The most
common mental disorders that co-occur with BD include
eating disorders (ED), obsessive-compulsive disorders
(OCD), anxiety spectrum disorders, and substance use
disorders [2]. Comorbid conditions in patients with BD
often develop years before the onset of the first affective
episodes. It is important to consider this fact in the process
of diagnosis, therapy, and prognosis of the further course
of the disease [2].

Comorbidity of BD with ED, such as anorexia nervosa
(AN), bulimia nervosa (BN) and binge eating disorder (BED)
deserves special attention. That is because these disorders
exhibit certain similarities in their clinical presentations

that are associated with eating behavior and emotional
regulation. For instance, depression within the context of BD
is characterized by a high frequency of atypical symptoms,
such as increased appetite, overeating (hyperphagia), and
weight gain [3]. These symptoms are also common for BN
and BED, as patients often experience a feeling of guilt and
symptoms of hypothymia after overeating [3]. Conversely,
depression characterized by melancholic features and hypo-/
manic episodes is associated with decreased appetite and
weight loss, although some patients with AN may experience
improved mood or even euphoria during weight reduction
[4-6]. Several clinical features distinguish the comorbid
course of BD and ED, including a higher prevalence among
females, an earlier age of the onset of mood disorder,
a more severe course, a higher frequency of associated



disorders, and a higher rate of suicide attempts [7, 8]. An
important aspect is the association between comorbid BD
and ED with weight gain, obesity, metabolic syndrome,
and type 2 diabetes, which cannot be fully explained by
the influence of psychotropic medication [9, 10].

The high comorbidity of ED and BD can be explained
by their shared biological mechanisms of development.
In particular, it has been suggested that ED and BD share
similar genomic regions which are involved in the processes
of neurodevelopment and neuroprotection [8,11,12]. Also,
certain neuroendocrine changes common to ED and BD —
for example, in the system of peptide hormones such as
leptin and ghrelin — were found to be associated with
changes in appetite and body weight, increasing the risk
of obesity [13,14].

Despite the observed acceleration in research on
the comorbidity of ED and BD, scientific data on the
comorbidity of these disorders remain poorly systematized.
This is associated with the heterogeneity of the research
methods used and the changes that have occurred in the
classifications of mental disorders: in particular, the division
of BD into types | and Il, as well as the identification of BED
as a new diagnostic category. Furthermore, one of the
most significant developments in psychiatry involves the
examining of the manifestations of comorbidity between
ED and BD among males, as ED cannot be considered as
a “purely female illness” and has also been found in males.

Thus, the aim of this study was to conduct a scoping
review of published data on the prevalence of various
types of EDs among patients with BD types | and Il, in the
context of the sex and clinical features of the concurrent
course of these disorders.

METHODS

The review was reported following the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses extension
for scoping reviews (PRISMA-ScR) [15, 16]. The MEDLINE
electronic database was searched between January
1994 and September 2022 using the following keywords:
(“Bipolar disorder” OR “bipolar affective disorder” OR
“bipolar depression” OR “mania” OR “hypomania”) AND
(“eating disorders” OR “anorexia nervosa” OR “bulimia
nervosa” OR “binge eating disorders”) AND (“prevalence”
OR “frequency” OR “comorbidity” OR “clinical features”).
The indicated timeframe was chosen because the Diagnostic
and Statistical Manual of Mental Disorders, fourth edition

(DSM-IV), was released in 1994, describing BD type Il and
BED for the first time.

The inclusion criteria were as follows: (1) original studies
that included samples of patients diagnosed with BD or
BD type | or II; (2) original studies that included samples
of patients diagnosed with AN, BN, BED, and unspecified
ED; and (3) the DSM-IV, DSM-5 or ICD-10 diagnostic criteria
were used to diagnose ED and BD.

Studies were not eligible if they included participants
diagnosed with major depressive disorder, depressive
episodes, dysthymia, and schizophrenia spectrum disorders.
Studies that pre-selected patients with BD and comorbid
ED were also excluded due to the risk of inflated results.

The following data was extracted from the included articles:
title, authors, year of publication, country, type of study,
diagnostic tools, absolute and relative frequencies of ED
prevalence in patients with BD and BD prevalence in ED
patients stratified by sex and previously described types
of these disorders. Data extracted independently by one
author (YYV) and validated by the other two review authors
(KED and MGE).

The analytical technique used for this review involved
a descriptive analysis of the included studies. Firstly, we
selected the absolute and relative frequencies of various ED
in patients with BD (types | and Il) and vice versa. Secondly,
we extracted the absolute and relative frequencies of ED
and BD in males and females. The relative frequencies (%)
were calculated based on the total number of patients if
the original articles provided only absolute frequencies.
Additionally, the relative frequencies were calculated for
the following groups of participants: “any BD" including
patients with BD types | and Il and “any ED” including at
least AN and BN or all three previously described forms of
ED. Based on the obtained data, we assessed the lifetime
prevalence and current prevalence. Lifetime prevalence
refers to the prevalence of a disorder over the course of
a lifetime. Current prevalence refers to the prevalence of a
disorder at the present moment. The statistical significance
of the differences was not analyzed when comparing the
prevalence among different groups. Therefore, the results
only represent nominal differences in relative frequencies.



RESULTS

Out of the 514 publications obtained through the database
searches, 49 mettheinclusion criteria. After reading the full-
text articles, the final qualitative analysis included 41 original
studies [7,8,17-59]. Firstly, the results of a systematic review
and meta-analysis will be analyzed. This will be followed
by the analysis of original studies included in the review.

A systematic review and meta-analysis by Fornaro M. et al.
included 36 studies, involving 15,084 patients diagnosed
with BD and 11 studies, involving 15,146 patients diagnosed
with different types of ED [17]. The results of the meta-
analysis showed that the prevalence of AN stood at 3.8%
(95% Cl=2-6%), BN — 7.4% (95% Cl=6-10%), and BED — 12.5%
(95% Cl=9.4-16.6%) among patients with BD as a primary
diagnosis [17]. At the same time, the prevalence of BD stood
at 2% (95% Cl=1-2%), BN — 6.7% (95% Cl=12-29.2%), and
BED — 9.1% (95% Cl=3.3-22.6%) across patients primarily
diagnosed with AN. It was suggested that patients with
BD type Il were more likely to have any comorbid ED [17].
Although the same trend was observed for AN and BED, it
was not reported for BN, which was more often detected
in patients with BD type | [17]. Comorbid BD and AN were
more often encountered among females and patients of
younger age [17]. Patients with comorbid BD and BN/BED
were also more likely to be female and more often suffered
from obesity [17]. The authors also noted that the higher
the proportion of patients with BD taking antidepressants,
the lower the comorbidity with BN was [17].

According to a systematic review by Alvarez Ruiz EM. et
al. in 2015, which included 93 studies, the prevalence rates
of ED among patients diagnosed with BD ranged from 5.3%
t031% [18]. Comorbid ED in patients with BD was associated
with an earlier onset of mood disorder (especially in the
case of AN), more severe symptoms, a higher number of
affective episodes (particularly depressive episodes), an
increased risk of suicide, as well as an increased number
of comorbid conditions (especially substance use disorders
and anxiety disorders) and obesity compared to non-
comorbid BD [18]. In addition, a negative correlation was
found between the prevalence of ED and the male sex and
participants with a partner [18].

According to another systematic review (McDonald CE.
etal., 2019), including 39 studies and involving patients with
BD, the prevalence of any ED among patients diagnosed
with BD ranged from 1.9% to 33.3% [19]. Lifetime prevalence

and current prevalence of AN in patients with BD ranged
from 0.2% to 15.5%, BN — from 0.01% to 15% and BED —
from 2.6% to 30.0% [19]. In four out of six studies, alcohol
use disorder and mood instability were more common
among patients with comorbid BD and ED compared
to patients diagnosed with BD alone [19]. Five out of
nine studies reported significantly higher rates of suicide
attempts in patients with comorbid BD and ED compared
with patients diagnosed with BD alone, which may indicate
increased hidden impulsivity and emotional dysfunction
[19]. The sub-group analysis results, including that of
five studies, indicate that the frequency of comorbid ED
is comparable between BD types | and 11 [19].

Data from another systematic review by Thiebaut S. et
al. in 2019, including 79 studies (six studies included the
general population, 34 studies included patients with BD
and 39 studies included patients with ED), showed that
from 0.6% to 33.3% of patients primarily diagnosed with
BD had concomitant ED [20]. Conversely, up to 35.8% of
patients primarily diagnosed with ED had concomitant
BD [20]. More commonly, patients with BD had a binge-
eating/purging type of AN, BN, and BED [20]. The association
with BD was less significant in restrictive AN compared to
other EDs [20]. While the age of BD manifestation was lower
in the case of comorbid ED, the age of ED manifestation
appeared to be independent of the presence of comorbid
BD [20]. In addition, the prevalence of ED did not depend
on the type of BD [20].

Out of 41 original studies included in the current review,
33 aimed to determine the prevalence of ED in patients
with BD and eight studies focused on the prevalence of BD
in patients with ED (see Table 1 and Table 2). The studies
presented were heterogeneous in terms of the adopted
methods, including the type of prevalence (current or
lifetime) and diagnostic tools. Out of the 33 studies, 25
presented a lifetime ED prevalence. The lowest lifetime
prevalence of any ED among BD patients was reported
by Berkol TD. et al. and accounted for 2.2% [27], and the
highest value was reported in the study by Fornaro M.
et al. and accounted for 31.1% [41]. The highest current
prevalence of ED among patients with BD was slightly
lower, reaching 26.6% [26]. The lifetime prevalence of
AN among patients with BD ranged from 0.6% to 15.5%;
BN, from 1.8% to 19.5%; and BED, from 2.3% to 28.8%.
The prevalence of comorbid AN and BN among patients



with BD was presented in one study by Balzafiore D.R. et
al. and amounted to 13% [23].

The influence of sex on the prevalence of ED among
patients diagnosed with BD was studied in 10 studies.
The lifetime prevalence of any type of ED was nominally
higher among females than it was among males with BD
(see Table 1). In 10 studies, the lifetime prevalence of ED
stratified by sex was examined among patients with BD.
The overall lifetime prevalence of any type of ED was
nominally higher among females than it was among

males with BD (see Table 1). In eight studies, the lifetime
prevalence of ED was studied as dependent on the types
of BD. In particular, seven studies reported nominally
higher rates of ED throughout life among patients with BD
type Il compared to patients with BD type | [23, 25, 29, 31,
40, 43, 49]. In eight studies, the lifetime prevalence of ED
was examined based on the BD subtypes. Among them,
seven studies reported nominally higher rates of lifetime
ED among patients with BD type Il compared to those with
BD type | [23, 25, 29, 31, 40, 43, 49].

Prevalence of ED

Diagnostic
Reference Country | Type of study "
LeeYetal., South .
2022 [21] Korea Cross-sectional DIGS, DSM-IV
Karanti A et al., .
2019 [22] Sweden Cross-sectional MINI, DSM-IV
Balzafiore DR . SCID-IV,
etal, 2017 23] | WA Prospective MINI, DSM-IV
Bobo WV et al., .
2018 [24] USA Cross-sectional SCID, DSM-IV
Boulanger H. France Cross-sectional SCID, DSM-
etal, 2017 [25] IV, BES

SCID, EDDS,
(l;/ltcalfllrg%flé 126] USA Cross-sectional DSM-1v,

Y DSM-5

Berkol TD et al., .
2016 [27] Turkey Cross-sectional SCID, DSM-IV
Holtzman JN .
etal, 2016 [28] USA Cross-sectional SCID, DSM-IV
Goffin KC et al., .
2016 [29] USA Cross-sectional SCID, DSM-IV
Woldeyohannes
HO et al,, 2015 Canada Cross-sectional MINI, DSM-5
[30]
Liu X et al., .
2015 [8] USA Cross-sectional DIGS, DSM-IV

Type of Type of
prevalence | ED Total by BD type | by sex
(U411} (female/male)
Any ED 10.3% (n=14) | NA NA
Lifetime AN 1.5% (n=2) NA NA
BN 8.8% (n=12) | NA NA
1.2% (n=57)
NA Any ED 2.1% (n=186) NA
3.3% (n=129)
14% (n=34) 22.5% (n=66)
Any ED 15.1% (n=76)
16% (n=42) 4.7% (n=10)
o AN 3.3% (n=17) | NA NA
Lifetime
BN 6.5% (n=33) NA NA
AN+BN 13% (n=10) NA NA
ED NOS 21% (n=16) NA NA
o BN 14.3% (n=210) | NA NA
Lifetime
BED 20.5% (n=301) | NA NA
o 15.1% (n=13) | 24.3% (n=20)
Lifetime BED 18.6% (n=27)
23% (n=14) 11.1% (n=7)
26.6% 24.7% (n=173) | 31.5% (n=214)
Any ED o
(n=291) 30% (n=118) | 18.5% (n=77)
0% (n=0) 0.3% (n=2)
AN 0.2% (n=2)
0.5% (n=2) 0% (n=0)
Current
14% (n=98) 17.5% (n=119)
BN 14.7% (n=160)
15.7% (n=62) | 9.9% (n=41)
10.7% (n=75) | 13.7% (n=93)
BED 11.8% (n=129)
13.7% (n=54) | 8.6% (n=36)
Lifetime Any ED 2.2% (n=5) NA NA
o 22.5% (n=66)
Lifetime Any ED 15.1% (n=76) @ NA
4.8% (n=10)
o 14,2% (n=34)
Lifetime Any ED 15.4% (n=76) NA
16,5% (n=42)
Current BED 25.4% (n=78) | NA NA
12.3% (n=158)
Any ED 8.4% (n=184) | NA
2.9% (n=26)
Current/NA | AN 3% (n=66) NA NA
BN 5% (n=109) NA NA
ED NOS 0.4% (n=9) NA NA



Reference

Baek JH et al.,
2014 [31]

Nery FG., et al
2014 [32]

McElroy SL
etal, 2013 [33]

Perugi Getal.,
2013 [34]

Azorin JM et al.,
2013 [35]

Gao Ketal.,
2013 [36]

Seixas C et al.,
2012 [37]

McElroy SL
etal., 2011 [7]

Schoofs N et al.
2011 [38]

Brietzke E et al.,
2011 [39]

Baek JH et al.,
2010 [40]

Country

South
Korea

Brazil

USA

Italy

France

USA

Brazil

USA

Germany

Brazil

South
Korea

Type of study

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Prospective

Cross-sectional

Cross-sectional

Diagnostic
methods

SCID, DIGS,
DSM-IV

SCID, DSM-IV

SCID, DSM-IV

MINI, DSM-IV

SCID, DSM-IV

MINI-STEP-
BD, DSM-IV

SCID, DSM-IV

SCID, DSM-IV

DSM-IV

SCID, DSM-IV

DIGS, DSM-IV

Type of
prevalence

Lifetime

Lifetime

Current

Current

Lifetime

Lifetime

Lifetime

Lifetime

Lifetime

Lifetime

Lifetime

Type of
ED

Any ED

AN

BN

Any ED
AN

BN
BED

BED

Any ED

AN
BN

Any ED

AN

BN

Any ED
AN
BN

Any ED

AN

BN

Any ED

AN

BN

BED

BED

Any ED

AN
BN
BED

Any ED

Prevalence of ED

Total
7% (n=29)
1% (n=4)

6% (n=25)

9.5% (n=46)
2.5% (n=12)
4.8% (n=23)
2.3% (n=11)

9.5% (n=68)
4.5% (n=9)

1.5% (n=3)
3% (n=6)

18.3% (n=200)
4.7% (n=51)

13.7% (n=149)

10.8% (n=18)
0.6% (n=1)
10.2% (n=17)

5.3% (n=19)
2.2% (n=8)
3% (n=11)
14.3% (n=125)
3.1% (n=27)
4.8% (n=42)
8.8% (n=77)
28.8% (n=15)

14.6% (n=20)

2.9% (n=4)
2.9% (n=4)
8.7% (n=12)

14.3% (n=15)

by BD type
(1711)

6.3% (n=14)
7.7% (n=15)
0.9% (n=2)
1% (n=2)
5.4% (n=12)
6.7% (n=13)
NA

NA

NA

NA

NA

4.5% (n=9)
NA

NA

NA

18.3% (n=200)
NA

NA

NA

NA
NA
NA

NA

NA

NA

14.4% (n=102)
13.7% (n=23)
2.8% (n=20)
3.1% (n=7)
4.7% (n=33)
5.4% (n=9)
8.9% (n=63)
8.9% (n=14)

NA

14.6% (n=20)
NA

NA

NA

NA

8.7% (n=6)
27.3% (n=9)

by sex
(female/male)

9% (n=25)
2.9% (n=4)
1.4% (n=4)
0% (n=0)
7.5% (n=21)
2.9% (n=4)
NA

NA

NA

NA

NA

NA

NA

NA

28.9% (n=182)
3.9% (n=18)
7.3% (n=46)
1.1% (n=5)
21.7% (n=136)
2.8% (n=13)
NA

NA

NA

7.2% (n=18)
0.9% (n=1)
3.2% (n=8)
0% (n=0)

4% (n=10)
0.9% (n=1)
21% (n=104)
5.5% (n=21)
4.5% (n=27)
0% (n=0)
7.5% (n=37)
1.3% (n=5)
12.3% (n=61)
4.2% (n=16)
28.8% (n=15)
0% (n=0)
14.6% (n=20)
NA

NA

NA

NA

NA



Prevalence of ED

Diagnostic | Type of Type of
Reference Country | Type of study methods prevalence | ED Total by BD type | by sex
s (female/male)
31.1% (n=46)
Any ED 31.1% (n=46) | NA
NA
AN 15.5% (n=23) | NA NA
Fornaro M Italy Cross-sectional SCID, DSM-IV | Lifetime b )
etal., 2009 [41] BN 5.4% (n=8) NA NA
AN+BN 2% (n=3) NA NA
BED 14.2% (n=21) | NA NA
24.5% (n=13)
Any ED 21% (n=17) NA
14.3% (n=4)
11.3% (n=6)
AN 7.4% (n=6) NA
0% (n=0)

i 9.4% (n=5
Uilefesl=atel, | Cross-sectional | DSM-IV Lifetime | BN 8.6% (n=7) | NA )
2008 [42] 7.1% (n=2)

3.8% (n=2)
AN+BN 2.5% (n=2) NA
0% (n=0)
13.2% (n=7)
BED 11.1% (n=9) NA
7.1% (n=2)
Perugi G et al,, . SCID, DSM- . . 0% (n=0)
2006 [43] Italy Cross-sectional IV, DSM 11I-R Lifetime BN 19.5% (n=16) 19.8% (116) NA
Any ED 14.3% (n=8) NA NA
ini AN 1.8% (n=1) NA NA
PEBIITERD A Israel Cross-sectional SCID, DSM-IV | Lifetime
et al., 2006 [44] BN 1.8% (n=1) NA NA
BED 10.7% (n=6) NA NA
22.7% (n=5)
BN 9.8% (n=5) NA 0% (1=0)
Ramacciotti CE ) o b (n=
et al, 2005 [45] Italy Cross-sectional SCID, DSM-IV | Lifetime 13.6% (1=3)
BED 17.7% (n=9) NA
20.7% (n=6)
5.7% (n=21) 11.6% (n=33)
ek € USA Cross-sectional MINI, DSM-IV | Current BN 7.5% (n=36)
et al., 2005 [46] 13.1% (n=15) | 1.5% (n=3)
Any ED 18.1% (n=25) | NA NA
AN 2.9% (n=4 NA NA
MacQueen GM Canada Prospective SCID, DSM-IV | Current b )
etal., 2003 [47] BN 6.5% (n=9) NA NA
BED 8.7% (n=12) NA NA
Vieta E et al, , . SCID, DSM . o (e 2.3% (n=3)
2001 [48] Spain Cross-sectional IR Lifetime BN 2.3% (n=3) i NA
4.6% (n=11)
Any ED 5.9% (n=17) NA
12.2% (n=6)
1.7% (n=4)
McElroy SL USA Cross-sectional | SCID, DSM-IV | Lifetime | AN 2.1% (n=6) NA
et al., 2001 [49] 4.1% (n=2)
3.3% (n=8)
BN 3.8% (n=11) NA
6.1% (n=3)
Any ED 6.4% (n=8) NA NA
Pini S et al., . SCID, DSM- - ——
1999 [50] Italy Cross-sectional IR Lifetime AN 2.4% (n=3) NA NA
BN 4% (n=5) NA NA
Edmonds LK New . e o (e
etal, 1998 [51] | Zealand Cross-sectional DIGS, DSM-IV | Lifetime Any ED 7.2% (n=4) NA NA

Note: NA — not available, BES — Binge Eating Scale, DIGS — Diagnostic Interview for Genetic Studies, DSM — Diagnostic and Statistical Manual
of mental disorders, EDDS — Eating Disorder Diagnostic Scale, MINI — Mini International Neuropsychiatric Interview, MINI-STEP-BD — Mini
International Neuropsychiatric Interview Systematic Treatment Enhancement Program for Bipolar Disorder version 5.0.0, SCID — Structured Clinical

Interview for DSM.
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A separate analysis was conducted to examine the
prevalence of BD among patients with ED (Table 2).
The lowest lifetime prevalence of BD among patients
with ED was reported by Radon L et al. and amounted
to 11.3% [52], whereas the highest rate was reported in
the study by Campos R.N. et al. and accounted for 68.1%
[58]. In three out of five studies that additionally analyzed
the type of BD in patients with ED, a nominally higher
prevalence of BD type Il in patients with ED was revealed
compared to patients without ED. The prevalence of BD type
I among patients with AN ranged from 0.7% to 7.7%; among
patients with BN, from 1.9% to 7.7%; and among patients

Diagnostic
Reference Country | Type of study ;7
Radon Letal, France Cross-sectional Short-CIDI,
2022[52] DSM-5
. Medical

Z?';lb;%té (53] France Cross-sectional records, MINI,

v DSM-5
Tseng MM . ) SCID, MINI,
etal. 2017 [54] China Cross-sectional DSM-5

with BED, from 1.1% to 6%. In turn, the prevalence of BD
type Il among patients with AN ranged from 1% to 2.6%;
among patients with BN, from 1.1% to 9.3%; and among
patients with BED, from 0.7% to 7%. The only study that
attempted to determine the current prevalence of BD in
patients with ED showed paradoxically high rates amounting
to 41.4% for any BD, 17.2% for BD type |, and 24.2% for
BD type Il [54]. The paradox is that current prevalence
rates are usually lower than lifetime prevalence, which
again highlights the issue of heterogeneity in research
methodology. The stratification by sex was conducted only
in two studies and showed contradictory results [54, 55].

Prevalence of BD

Type of by ED type
Type of BD by sex
prevalence (AN/BN/
Total ED/ BED/ (:‘zl::;\le/
NOS)
I 11.3%
Lifetime Any BD (n=20) NA NA
3.5% (n=9)
11.5% (n=30)
0 4.2% (n=11)
Any BD | 1_'2(?
=) 1.9% (n=5)
NA
1,9% (n=5)
0.7% (n=2)
4.6% (n=12)
1.9% (n=5)
Lifetime BD I type 4.6% (n=12)
1.1% (n=3)
NA
0.7% (n=2)
2.6% (n=7)
6.9% (n=18)
2.3% (n=6)
BD Il type | 6.9% (n=18)
0.7% (n=2)
NA
1.1% (n=3)
4% (n=9)
38.3% (n=77)
18% (n=41)
41.4%
Any BD (7= 4‘;
14.5% (n=33)
65.4% (n=17)
4.8% (n=11)
2.2% (n=5)
0 7% (n=16)
Current BD | type 17_%;) NA
=8y 6.1% (n=14)
1.7% (n=4)
1.8% (n=4)
11% (n=25)
24.2%
BD Il type (n=55) NA

8.4% (n=19)
3.1% (n=7)



Prevalence of BD

i i by ED type
Reference Country | Type of study :::tg':\:::m T):z:atl):nce Type of BD ( KN /BNy/p by sex
p Total tp/BEp, | (Temale/
male)
NOS)
3.1% (n=9)
- 81.5% (n=84)
15.6% (n=45)
Any BD 35_'?063
(n=103) 12.9% (n=37)
18.5% (n=19)
4,2% (n=12)
2% (n=6)
6.2% (n=18)
Tseng MM Taiwan | Cross-sectional | SCID,DSM-IV | Lifetime | BDltype | 16% (1=46) NA
etal., 2016 [55] 6% (n=17)
1.7% (n=5)
1% (n=3)
0 9.3% (n=27)
BD Il type 19_';;’ NA
(n=57) 7% (n=20)
2.4% (n=7)
NA
Welch E et al ) i NA
” | Sweden | Prospective DSM-IV Lifetime Any BD 4.1% (n=35) NA
2016 [56] 4.1% (n=35)
NA
9.2% (n=25)
18% (n=49)
8.8% (n=24)
Any BD 18% (n=49)
NA
NA
NA
7.7% (n=21)
15.5% (n=42)
Godart N et al., : i 15.5% 7.7% (n=21)
2015 [57] France Cross-sectional MINI, DSM-IV Lifetime BD I type (n=42) NA
NA
NA
1.4% (n=4)
2.5% (n=7)
1.1% (n=3)
BD Il type 2.5% (n=7)
NA
NA
NA
68.1% (n=47)
Any BD 68.1% (n=47) | NA
SCID, DSM-1V, NA
Zurich criteria 26% (n=18)
Campos RN Brazil Cross-sectional | for bipolar Lifetime BD | type 26% (n=18) | NA
etal., 2013 [58] spectrum NA
disorders 8.7% (n=6)
BDlitype | 8.7%(n=6) | NA
NA
NA
3.2% (n=1)
. NA
Lilenfeld LR 1 ysa | Cross-sectional | SCID,DSM-V | Lifetime | AnyBD | 3.2%(n=1)
et al.,, 2008 [59] 3.2% (n=1)
NA
NA

Note: NA — not available, Short-CIDI — Composite International Diagnostic Interview Short, DSM — Diagnostic and Statistical Manual of mental
disorders, MINI — Mini International Neuropsychiatric Interview, SCID — Structured Clinical Interview for DSM.
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Table 3 summarizes the main clinical features and
outcomes of the comorbid course of ED and BD, taking
into account concomitant mental and somatic disorders
and various complications. It is noteworthy that the
presence of ED in patients with BD was associated
with indicators of a more severe clinical course of the
disease, suicidal attempts, and a higher frequency of

Features Trait

Mood instability
Increased appetite

Mood reactivity
Clinical symptoms o
Impulsivity

Social isolation

Interpersonal sensitivity

OoCD

Addictions

Comorbid disorders
Alcohol/Substance Abuse

PTSD
Hyperlipidemia

Type 2 diabetes

Early onset of mood disorder

Course Large number of depressive episodes

Fast cycling

Suicidal attempts

Complications

Increased weight/High BMI

Obesity

comorbid mental disorders (in particular, OCD and anxiety
disorders). In addition, patients with comorbid ED and
BD were more likely to exhibit symptoms of atypical
depression, such as mood reactivity and increased
appetite and interpersonal sensitivity, which commonly
manifest themselves during the course of bipolar
depression [63].

Reference

Boulanger H et al., 2018 [25]

Perugi G et al., 2006 [43]

Perugi G et al., 2006 [43]; Boulanger H et al., 2018 [25]

Boulanger H et al., 2018 [25]; Berkol TD et al., 2016 [27]
Tseng MM et al., 2017 [54]; Tseng MM et al., 2016 [55]

Perugi G et al., 2006 [43]
Perugi G et al., 2006 [43]

Liu X et al., 2016 [8]; Radon L et al., 2022 [52]
Tseng MM et al., 2016 [55]; Woldeyohannes HO et al., 2016 [30]

Liu X et al., 2016 [8]; Balzafiore DR et al., 2017 [23]

Boulanger H et al., 2018 [25]; Brietzke E et al., 2011 [39]

Tseng MM et al., 2017 [54]; Tseng MM et al., 2016 [55]

Thiebaut S et al., 2019 [53]; Woldeyohannes HO et al., 2016 [30]

Boulanger H et al., 2018 [25]; Tseng MM et al., 2017 [54]
Woldeyohannes HO et al., 2016 [30]

McAulay C et al., 2021 [60]

McAulay C et al., 2021 [60]

AnnaV et al., 2009 [78]; McElroy SL et al., 2011 [7]
Liu X et al., 2016 [8]; Balzafiore DR et al., 2017 [23]
McElroy SL et al., 2001 [49]; Brietzke E et al., 2011 [39]

AnnaV et al., 2009 [78]; Wildes JE et al., 2007 [12]
Brietzke E et al., 2011 [39]

McElroy SL et al., 2011 [7]; Fornaro M et al., 2010 [41]
Liu X et al., 2016 [8]; Balzafiore DR et al., 2017 [23]
McElroy SL et al., 2001 [49]; Seixas C et al., 2012 [37]

McElroy SL et al., 2011 [7]; McElroy SL et al., 2016 [26];
McElroy SL et al., 2013 [33]; Liu X et al., 2016 [8]
Balzafiore DR et al., 2017 [23]; Berkol TD et al., 2016 [27]
Brietzke E et al., 2011 [39]; Thiebaut S et al., 2019 [53]
Tseng MM et al., 2017 [54]; Tseng MM et al., 2016 [55]
Seixas C et al., 2012 [37]; Goffin KC et al., 2016 [29]
Woldeyohannes HO et al., 2016 [30]

McElroy SL et al., 2016 [26]; Fornaro M et al., 2010 [41]
Perugi G et al., 2006 [43]; McElroy SL et al., 2011 [7]
Wildes JE et al., 2007 [12]; Tseng MM et al., 2017 [54]
Tseng MM et al., 2016 [55]; McAulay C et al., 2021 [60]
Wildes JE et al., 2008 [42]

McElroy SL et al., 2016 [26]; McElroy SL et al., 2011 [7]
Wildes JE et al., 2007 [12]; McElroy SL et al., 2013 [33]
McAulay C et al., 2021 [60]; Wildes JE et al., 2008 [42]



DISCUSSION

In this scoping review, an analysis of four systematic reviews
and 41 original studies was conducted, focusing on the
prevalence of various types of EDs among patients with
BD types | and Il under the prism of sex and the clinical
features of the concurrent course of these disorders. Based
on the study findings, it emerged that the prevalence
rates of ED among individuals diagnosed with BD reached
a substantial 60%. The concurrent course of BD and ED
was associated with a poorer prognosis, higher rates of
suicidal ideation and attempts, a burden of comorbid
disorders, higher body mass index (BMI), obesity, and
metabolic dysfunctions.

The strengths of this review include the examination of
the prevalence of ED in different types of BD and vice
versa. We also paid special attention to the prevalence
of these disorders based on sex. Studying the diagnostic
instruments used in the original studies allowed us to
clarify the type of prevalence and diagnostic features of
BD and ED.

The limitations of this review are related to the broad
inclusion criteria, resulting in heterogeneity in the
considered clinical forms of ED and BD. Firstly, not all
studies have specified types of ED and BD, even though
associations between different types of these disorders
can vary widely. Secondly, data on the lifetime prevalence
of ED and BD remains limited due to inconsistencies in
diagnostic criteria and studied symptoms, making it difficult
to provide definitive conclusions. Third, the original studies
included in the current scoping review and the studies
included in the systematic reviews may overlap. Finally,
the presence of therapy could have influenced the current
prevalence rates, which could have influenced the results
of the current review.

Despite the high volatility in the results, the prevalence rates
of the co-occurrence of ED and BD were found to be quite
high (up to 60%) and significantly exceeded the prevalence
of these disorders in the general population, which aligns
with the findings of earlier systematic reviews [17-20].
Although data on the ED frequency among patients with
BD types | and Il showed conflicting results, in the study by
Fornaro M. et al., the prevalence of ED was slightly higher

in patients with BD Il compared to BD | [17]. This finding
may be explained by sex disparities in the prevalence
of BD itself: BD type | is equally prevalent in males and
females, while the prevalence of BD type Il among females
is almost twice as high as that among males [61]. In our
scoping review, a higher prevalence of ED was found
in females with BD compared to males. However, the
prevalence rates of ED in males with BD followed the same
trajectory as that among females and were higher than
those in the general population [62], indicating a greater
vulnerability of patients with BD to developing comorbid
ED. Furthermore, no study has examined the patterns of
comorbidity between different types of ED and BD stratified
by sex, which might have to do with the issue of multiple
comparisons with small sample sizes. The association
between ED and BD is also explained by their similarities
in phenomenology: both disorders are characterized by
distortions in eating behavior and emotional regulation
[64]. These similarities will be discussed below in the light
of the existing findings.

To start with, patients with ED and BD have high rates
of suicidality and self-harm [65, 66]. In particular, AN
is associated with a higher level of suicides and BN
is associated with a large number of suicidal thoughts and
suicide attempts [65, 66]. Another important predictor
of a complicated course of comorbid ED and BD is BMI.
Patients with comorbid BD and BED frequently suffer
from obesity [9, 67, 68]. It is known that a common
characteristic of both ED and BD is dysregulated eating,
which is significantly associated with episodes of binge
eating [64]. It is interesting to note that many patients
with ED report binge eating in an attempt to improve their
mood, as binge eating can temporarily reduce anxiety and
depressive symptoms [69]. Patients with BD type Il often
try to improve their low mood with food, alcohol, drugs,
exercise, and sexual activity [69]. However, nutritional
dysregulation is a characteristic not only of the depressive
phases of BD, but also of hypomania [70]. Thus, patients
with hypomanic symptoms demonstrate more chaotic
and irregular eating patterns, which correlate with the
severity of hypomanic symptoms [70].

According to the systematic review by Yuhan Karida Liu
at al., the prevalence of overall obesity among patients
with BD (BMI 230 kg/m?) was 29.0% (95% C|=22.8-35.6%),
which is significantly higher than that in the healthy control
group [71]. In addition, patients with BD have a higher level
of obesity (41.4%) compared with patients without this



disorder (27.1%), as well as significantly higher triglyceride
levels and lower high-density lipoprotein [72]. There are
studies showing that the risk of obesity in patients with
BD precedes medication intake, which raises doubts about
the influence of a medication alone on the weight gain.
Furthermore, initial episodes of binge eating predict weight
gain associated with medication intake [73].

In addition to clinical studies, there is a small number
of family and genetic research studies examining the
relationship between ED and BD. For instance, several
studies have found a positive family history of mood
disorders among patients with ED [74, 75]. It was also
found that the prevalence of mood disorders among
first-degree relatives in probands with AN and/or BN was
higher than in probands with schizophrenia and borderline
personality disorder but similar to the prevalence of
affective disorders in patients with BD [76]. Some genetic
studies also confirm the relationship between ED and
BD: a genome-wide association study revealed a single
nucleotide polymorphism within the SOX2-OT genes
(rs4854912) with a secondary peak in the adjacent FXR1
gene (rs1805576) on chromosome 3g26.33 [8]. In another
experimental study, strong associations between ED and
BD were found while genotype and phenotype associations
were analyzed based on the data from genome-wide
association studies [77].Therefore, it can be assumed that
ED and BD have a common, albeit still poorly understood,
pathophysiological basis.

Furthermore, the comorbidity of ED and BD complicates
the selection of therapy, since the treatment of one disorder
can worsen the symptoms of the other [78]. For example, in
a patient with undiagnosed BD undergoing antidepressant
therapy (including fluoxetine), a phase of inversion can
occur, leading to the development of a mixed or hypo/
manic episode. Moreover, a number of mood stabilizers
and antipsychotics are associated with an increase in
body weight, which, in turn, can exacerbate the severity
of eating disorders. In this context, it is important to
ensure that neither of the syndromes worsens due to the
chosen treatment, either directly or through side effects.
The optimal treatment option may include pharmacological
agents that will benefit both disorders by stabilizing
the mood disorder and not adversely affecting eating
behavior [79].

There are several studies that successfully used
normothymic therapy for the treatment of ED [18, 80, 81].
In addition, some studies have observed that lithium

supplementation in patients with affective disorder, mood
instability, or impulsivity alleviated the symptoms of ED
through more regular eating and the ability to diet [70, 82].
Thus, screening for ED is important in the context of
BD (and vice versa), especially in the early stages of the
disease, as it helps to determine further treatment tactics
and improve clinical outcomes.

Particular attention in future studies should be given to
the stratification of participants by age, since EDs usually
manifest themselves earlier than mood disorders, which
may increase the number of false-negative results in the
diagnosis of BD. This, in turn, indicates that there is very
little information in the literature about the chronological
relationship between these disorders. Adopting a
longitudinal design in studies exploring the comorbid
course of ED and BD is also required in future research in
order to identify patterns over the period of time.

CONCLUSION

According to the results of this scoping review, the
prevalence rate of comorbid ED and BD amounts to 60%,
which is significantly higher than the prevalence of these
disorders in the general population. The comorbid course
of BD and ED is associated with a poorer prognosis, higher
rates of suicidal thoughts and attempts, a burden of
comorbid disorders, higher BMI, obesity, and metabolic
disruptions. Family and genetic research data confirm
the association between these disorders. However,
these results should be taken with caution due to the
broad inclusion criteria used for this review, leading to
heterogeneity in the considered clinical forms of ED and
BD. Further research may need to determine the patterns
of comorbidity between different types of ED and BD
stratified by sex. Screening for ED in patients with BD, and
vice versa, isimportant in designing appropriate treatment
strategies and improving clinical outcomes.
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