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1 | INTRODUCTION

The prevalence of eating disorders (EDs), namely
anorexia nervosa (AN), bulimia nervosa (BN), binge
eating disorder (BED) and eating disorders not otherwise
specified (EDNOS) and Other Specified Feeding and
Eating Disorders is rising worldwide from a mean point
prevalence of 3.5% in the early 2000s to 7.8% in the period
of 2013-2018, leading to a mean lifetime prevalence for
EDs of 8.4% for women and 2.2% for men (Galmiche
et al., 2019). Due to ED-related changes in body weight
impairing physiological organ-related functioning, the
rates for morbidity and mortality are strikingly high, and
most pronounced in AN (Fichter & Quadflieg, 2016;
Smink et al., 2012). Thus, there is a need for a better un-
derstanding of eating disorders and the possible under-
lying mechanism responsible for their development,
chronicity and deterioration. Patients with EDs often
report gastrointestinal (GI) complaints (Sato &
Fukudo, 2015) associated with lower quality of life (QoL)
(Enck et al., 2016; Winkler et al., 2014) but also higher
healthcare costs, suggesting that GI symptoms could
adversely impact the course of the diseases. The burden of
functional gastrointestinal disorders (FGIDs), also
referred to as disorders of gut-brain interaction since the
introduction of the Rome-IV criteria (Tack & Dross-
man, 2017), is enormous, with worldwide prevalence rates
from 20% to more than 40% for at least one FGID (Sperber
et al., 2020). Functional dyspepsia (FD) and irritable
bowel syndrome (IBS) are among the most commonly
occurring FGIDs (Oshima & Miwa, 2015) with distinct
diagnostic features as summarized in Table 1.

As early as in the 1990s research observed an
increased prevalence of GI symptoms in individuals
with EDs (Crowell et al., 1994) as well as symptoms of
EDs in those affected by an FGID (Guthrie et al., 1990).
Thus, the question arose whether there is a direct
relationship between EDs and FGIDs like FD and IBS.
To investigate this question, we performed a systematic
review of the literature to evaluate how FGID symptoms
and FGIDs, focusing on IBS and FD, interface with ED

WILEY_|**

e Functional gastrointestinal disorders (FGIDs) like irritable bowel syndrome
and functional dyspepsia commonly occur in patients with eating disorders
(EDs) and often improve with ED treatment

e Especially disordered eating behaviour and psychological disturbances often
affect the relationship of FGIDs/FGID symptoms and EDs

e The majority of patients with EDs developed FGIDs/FGID symptoms after
the onset of the ED

symptoms. Our specific aims were (1) to ascertain the
prevalence of FGIDs/FGID symptoms in patients with
EDs and vice versa, (2) to examine the effect of ED
treatment on FGIDs/FGID symptoms and (3) to eval-
uate the development of FGIDs/FGID symptoms in
patients with EDs and vice versa and which factors (e.g.,
psychological, hormonal, behavioural, functional) affect
this development.

In accordance with the PICOS scheme, we focused on
human studies of any type (study design) investigating
patients with EDs (population) with symptoms or a
diagnosis of IBS/FD (intervention), where applicable in
comparison to patients with other EDs or healthy con-
trols (HC, comparison) regarding prevalence, magnitude
and associations of EDs and FGIDs like IBS and FD
(outcome).

2 | METHODS

For the systematic data search the PRISMA Guidelines
were applied (Figure 1). First, the data bases Pubmed-
Medline, Web of Science and EMBASE were searched
for English literature released from the earliest day of
publication to the day the search was performed (21% of
April 2020). The following keywords: “anorexia nervosa”,
“bulimia nervosa”, “binge eating disorder” as well as
“eating disorders not otherwise specified” OR “EDNOS”
were each coupled with the following terms: “dyspepsia”
OR “irritable bowel syndrome” OR “somatoform disorder
(s)” OR “medically unexplained symptom(s)” OR “func-
tional distress” OR “bodily distress”.

After removal of duplicates, two independent re-
searchers (VH, MAS) screened the titles and abstracts
manually for eligibility regarding topic and article type.
The inclusion criteria contained English original arti-
cles including case reports and human studies that
investigated patients with an ED (AN, BN, BED,
EDNOS) and co-occurring FGID symptoms/FGIDs
(IBS, FD) or vice versa. Hence, review articles, meta-
analyses, editorials, animal studies, articles written

85U80]7 SUOWILIOD BAIEa.D 8|l [dde aLp Aq peusenob a e S9olle YO 8Sn JO Sa|NnJ 10} A%eud1T8ulUO 8|1 UO (SUORIPUOO-PUE-SWBI W0 A8 | 1M ATRIq 1 Bul [UO//:SANY) SUORIPUOD PuUe SWe 1 8y} 89S *[2202/2T/80] U0 Akeid1TaulluO A8|IM ‘UiZIpBusiselSieAluN - 311eyd Aq /482 AB/Z00T OT/I0p/wod A8 |im Aiq1jeuljuo//sdny Wwoiy pepeojumod ‘S ‘T2Z02 ‘8960660T



10990968, 2021, 5, Downloaded from https://onlinelibrary.wiley.com/doi/10.1002/erv.2847 by Charité - Universitaetsmedizin, Wiley Online Library on [08/12/2022]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

HANEL ET AL.

WILEY

694

Sdd ‘sad :sedfigng

syjuowr ¢

jse[ oy} 1oy jouwr eryxd pue sisouSerp o) Joud syjuow 9< swoldwiAs jo jesuQ
swojdwAs a3 urejdxa prnood jey) ISeasIp [eINIONIIS B JO dOUIPIAS ON

Suruing osedide swosiayjoq ‘ured srnsedide swosIayloq ‘Ajones

Aj1es awosiayjoq ‘ssaupny Terpueidisod swosiayjog :swojdwAs Summorioy ay3 jo 1<

'RLISIIO AT QWIOY

(sqa) sworpu4s ured omsedids ‘(Sqd) awoIpuhs ssansip [erpueidisod :sedLigng
syjuour €

Jse] 9} J10J Jowl BLIAILID pue sisouderp o) Joud syjuowr 9< swojdwAs Jo 39SuQ
swojdwAs ay3 urejdxs prnod jey3 ISeasIp [eINIONIIS B JO dOUIPIAS ON

Suruing ommsedids ‘ured ornsedids

‘uonjenyes Af1es ‘ssouyny rerpueidisod swosioyiog :swoydwds Jummoroy 9y) jo 1<

BLIDILID [[] SWOY

ersdodsAp payroadsun ‘ersdodsAp o1[-AN[IOWSAP

‘ersdodsAp  oyI-10011  (woydwiAs jueurwopard oy3 o) SJurpioooe) sdnoi3qng
(w103 10/pue Aousnbaiy [00)s Jo AZURYD YIIM PIJRIJOSSE JISUO ‘UOTIELD

-9Jop UM UOTIRIAS[[e “"9T) S J0J BLIILIO S[Y[NJ JIojwodsip/ured jey) 20UapIA ON
swojdwAs 9y} urefdxa prnod jey; aseasip J[UesI0 Jo AUIPIAS ON

SyuoW ¢ SB[ Y} Ul (SAINIISUOD A[IIBSS09U

jou) syeam ZI< udwopqe 1addn o) Jo a1udd YY) UT }I0JWOdSIp 10 ured [eUTWIOPQY

BLIDILIO [T WOy

ersdadsAp pegroadsun ‘ersdodsAp ox1[-ArmowsAp ‘ersdadsAp ox1-1001 :sdnoidqng
swojdwAs a9y uredxs prnood jey) ISeasIp dIULSIO JO SOUIPIAD ON
uswopqe 1addn 9y} Jo 91U Y} UI JI0JWOISIpP 1o ured Jo sypuowr €<

{BLI9ILID | WOy

ersdadsAp reuonjoung

UOISUQISIP [eurwopge ‘Suneolq [eUIopqy :swojdwAs UowWwod JaYHNg

ad£iqns jueurwopaid 9y} 03 Surp1odoe payIsse[d mou sadAiqns-Sq1

Syjuowr ¢

jse[ oy} 1oy jouwr euyrd pue sisouSerp o) Joud syjuow 9< swoldwiAs Jo 39suQ
(eouereadde) wioy [00)s Ur 2ZURYD € YIIM UONEIdOSSE ‘Aousnbaijy [003s ur agueyd

B UJIM UONBIJOSSE ‘UOIIBI9JOP 0) UONE[SY :BLIAILID SUIMo[oy 9y} Jo ¢< S[Y[nJ ured
SyIuoOwW ¢ IsB] 3Y3 Ul }9am/Aep 1< ured [eurwopqe Jursderoy

TRLISIIO A QUWIOY

(pedfygnsun) N-sd1

‘(poxtur) IN-SdI “‘(esoyirerp) g-sd1 ‘(uonednsuod) D-sq1 :sodL1qns-sgy Jo uononponuy
syjuowr ¢

Jse[ U} I0J JoW BLIILID pue sisouderp o) Joud syjuowr 9T swojdwAs Jo JRSuUQ
(eouereadde) wiog

[003s Ur a8UBYD © YIIM pajeroosse 1asuo ‘Kouanbaiy [003s ur afueyd © YIIm PajeIdosse
JOSUO “UOIIBIYIP YIIM UOHBIAJ[[Y :BLIAILIO SUIMO[OF 9y} JO ¢< S[YINJ 1IOJWOISIp/ured
SYIUOW € ISB[ Y} UI Yjuouwl/skep ¢< 110Jwodsip Jo ured [eurwiopqe Sursde[oy

BLIDILID [[ WOy

(eouereadde) urroy [003s 10/pue Aouanbaiy [003s Ur 93ULBYD B YIIM PIJRIJOSSE SI JASUO 10
/pUe UOT)BIJOP IM UOT)RIAJ[[Y :BIIOILID SUIMOT[0F 33 JO 0M] S[[NJ }I0JWOSIp/ured

syjuow Z1
JSB[ AU} UI (SAIINIISUOD AJLIESSIIIU JOU) SYdM 1< HOJWOodsIp Jo ured [europqy

RLISILIO [T WOy

UoISud)sIp [eurwopqe jo Sur[esj 1o Suneolq ‘snonw jo oaFessed ‘(uonenoeas ajardwoour
Jo 3urpesy ‘Aouadin 1o FurureI)s) UOTBISJOP PAIdIe ‘WIIO] [003S PaId)[e ‘Aouanbaij [00ls
PRI2)V SUOT)BOIBIIP/SAED JO %ST ISBI[ JB UO BLISIIO SUIMO[[0] ) JO 0M) A[[RUONIPPY
Koua3sIsuod [003s 10/pue Aouanbaiy

1003s Ut 23ueYD B Y)IM PIILIOOSSE J0/pUE UOTIBIJIP YIIM PIJBIAI[[E ST JI0JUIOISIP/UTed
310Jw0dsIp J0 ured [eurwopqe (SULLINdAI 10 Jurouo) sYjuow €<

{BLISJLID T WOy

snonw jo Suissed

[omoq a3 jo Surfidure 9jordwosur Jo Sures]
uonedsyep Ym ured Jo UONBIAJY

jasuo ured je s[oo}s Juanbaiy arol

jasuo ured Je S[00)S I9SO0T

UOISUQ)SIP [BUTWOPY

"BIIOILID SuTUUe

QUIOIPUAS [9M0q S[qBILLI]

BLISIID
onsougerq

SIOPIOSIP [RUNSIUIOI)SES [RUOT)OUN PUE SISPIOSIP Sunes J10j el onsouserp jo uosuedwo) T ATIV.L



10990968, 2021, 5, Downloaded from https://onlinelibrary.wiley.com/doi/10.1002/erv.2847 by Charité - Universitaetsmedizin, Wiley Online Library on [08/12/2022]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

695

's1opIosIp Sunes 10 Surpad) payroadsun ‘) ‘OWOIpuAs ssansip [erpuerdisod ‘Sd ‘s1oprosip Sunes pue Surpasy payroads 10Y30 ‘QHASO OWOIPUAS [9MOq [qBIIII ‘ST ‘OWOIPUAS
ured orgsedide ‘Sdd (s)1opIosip Suries ‘(s)QH SIOpIOSIJ [BIUSIN JO [eNUBIA [edNISIelS pue dnsoudelq ‘NS ‘esoAIdu erurng ‘Ng 1opIosip Sunes a3ulq ‘qHgd ‘BSOAISU BIXQIOUR ‘N SUONRIAIQQY
"MITASI DIJBUIRISAS SIY) UI PAIdPISU0D SAID pue sqd 9Y) I0J BLIILIO d1sougelp oY) Jo Arewrwuns e sap1aoid a[qe) SIY], :2JON

WILEY

(0z07) noseniwn( pue
pe1n {(9107) IPO[[ed pue Isar03ez1g (9107) 1po[[eg pue 1s9A080z1q {(9107) ‘T8 10 As[umorg (L107) S1oq[astop pue of[iise) (STOZ) Te 12 [eydizZ oouaIejey

BLIIID-G-INSA 243 Jo
uoroNponul Ay} duls qF juspuadepu] -
£159q0 3m pajerodosse uajjO :2anioddng -
SUJUOWI € }Se9 Je J0J JYoom/XT< Inddo soposidy -
spremidye ing 1o

uorssaidap ‘ysn3sip 1ySrom [euriou JYSIoMISpUN 9I9ASS
sisougerp oyroads a10w Furyew 10y -J19s Jo SuI[a9] {JUSWISSBIIRQUIS 0) aroqe/[ewrioN :aAntoddns - 9Y) JO SSAUSNOLIdS 3}
UONBULIOJUT JUSLNSUI :qHAN - anp suore Sunes uoren[eAd-J[as uo joedur 9AT2OU0D 0} AJfIqeut
swoIpu4s Sunes JYSIN - ‘roguny Jo UOTJESUDS JNOYIIM JAISSAOX9 sey adewr Apog - pue uonioisip ofew Apog -
18u9] /Aousnbaiy 1omol Pm qdg - Jupes ‘o[qelrojwooun Sur[esy (MU Sunes SYJUOW € ISBI[ e IO} JyS1om Apoq [ewiiou e
g noyym 1opiosip Suiding - ‘uonsagur yoom/XT< Indoo soposidy - Suryoear Surpaduur
uonernp/Aouanbaiy ssof PIm Ng - pooy prder 19/ :soposide Surnp ured JySrom 30eI9)UN0d surd)yed TeINOIARYRq
NV [eo1dQyy - SONISII9}ORIBYD 0} (Sunsej ‘osnqe dA1IEXE] snonnadal
sQd payroads 10] eLIILID SUT[Y[ng SuIMO[[0 Y} JO 93IY) ISBS[ IV - ‘unIuIoA paonpur-J[as) 1o/pue jysom
A19391dwos jou sd :ddASO - sinolaeyaq A1ojesuaduwiod Aq pamojjoy sinolaeyaq A1oyesuaduiod SurureS jo resy ssuoyuy -
addn pue gaASO OIul UOISIAIQ :S-INSA - Aprern3aa jou orerrdorddeur £q oyejur A319u9 jo
(N 10 NV oY1) [0IIU0D JO OB YIIM PIJBIJOSSE POMOT[0] [0I)UO0D JO O] YIIM UOIIOLIISAI 0} anp JySom
sqd oy1oads 10J BLIILIO d1jsouderp soposide Sunes pajeroosse saposido Apoq pajoadxa 10 TewrIou BLIOLID
oy Suneaw A[ny jou sqd H-INSA - 98urq Surssansip ‘Surumosy - Sunes a8uiq Sunoay - Arewrrurur uey) sso7 - snsougerq
PaygI93ds aSIMIIY)I0 JoU SIIPIOSTP Suneq Iapaosip Sunes-aSurg BSOAIdU erwINng BSOATIU BIX3I0UY

(9102 “Te 30 I[[PYSUEIS) AT SWOY

(€107 *Ao1reL % JoBL) III dUI0Y (L10T ‘[o3ed % A9 ‘020T ‘noseniun( % perd) Al ¥ 111 SWoy

(666T “Te 19 A9[[EL) IT SW0Y (#00T ‘BIPPITRA % BINITH) II % I Swoy
(S66T ‘ueWISSOI() ] SWOY (8L6T “Te 32 Suruuey) eSO SUTUUB dURIRY

eisdadsAp euonjoung QUIOIPUAS [9M0q S[qBILLI]

(penupuo)) T ATAV.L

HANEL ET AL.



696

WILEY

HANEL ET AL.

= PRISMA 2009 Flow Diagram
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FIGURE 1 Prisma flow chart. ED(s), eating disorder(s); FGID(s), functional gastrointestinal disorder(s) [Colour figure can be viewed

at wileyonlinelibrary.com]

languages other than English, studies on other EDs and
FGIDs than the ones mentioned above and studies
reporting on patients with EDs lacking co-occurring
FGID symptoms/FGIDs (or vice versa) were excluded.
If abstracts and titles were not detailed enough to
decide whether the inclusion criteria were met, the full
texts were assessed for eligibility. Additional records
were identified through examining the reference lists of
the included literature and independent searching for
publications belonging to conference abstracts discov-
ered through the systematic search. The quality of the
studies included was assessed with respect to risk of
bias by thoroughly evaluating the study designs, selec-
tion of participants, methodological procedures applied
as well as presentation of the results.

Since no human studies were conducted by the au-
thors in association with the preparation of this review,

no ethical approval was obtained. However, of the studies
presented and discussed here, 28 studies indicated that
the study was approved by an ethics committee, 10
studies stated that the study was conducted in accordance
with the recognized standards (e.g. Declaration of Hel-
sinki) and 22 studies indicated that informed consent was
obtained by the participants.

3 | RESULTS

3.1 | Data base search

Titles and abstracts of 388 studies were screened. 36 full-
text articles from the systematic search were assessed for
eligibility, of which seven were excluded for the following
reasons: no ED diagnosis (n = 5) and no co-occurrence of
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EDs and FGIDs (n = 2). Additional seven publications
were found by screening the reference lists of the included
articles for further relevant literature; thus, 36 publications
were selected for inclusion in this systematic review.

3.2 | Studies included

Details of the study results and characteristics are listed
in Tables 2 and 3, respectively, which will be discussed in
this review.

Several studies were found that reported on FGID
symptoms such as postprandial fullness, abdominal
distension, abdominal pain, gastric distension, early
satiety, bloating and nausea in patients with AN, BN
and EDNOS before treatment for their ED (Hutson &
Wald, 1990; Koch et al.,, 1998; Salvioli et al., 2013;
Waldholtz & Andersen, 1990). In one study from 2013
researchers reported that it is highly probable that GI
symptoms frequently reported by inpatients with EDs
are representative of FGIDs defined by the Rome-II
criteria (Abraham & Kellow, 2013). Unsurprisingly,
various studies reported on IBS and symptoms of IBS in
AN, BN and EDNOS (Abraham & Kellow, 2011; Boyd
et al., 2005; Dejong et al., 2011; Guerdjikova et al., 2012;
Perkins et al., 2005; Santonicola et al., 2012; Wang
et al., 2014). A few studies focused on FGID symptoms
in patients with BED (Cremonini et al., 2009; Crowell
et al., 1994; Javaras et al., 2008; Levy et al., 2005; San-
tonicola et al., 2013). Nevertheless, one study found no
association between BN or BED with IBS (Singh
et al., 2012).

There were several studies reporting on an improve-
ment of FGID symptoms after treatment for EDs (Benini
et al., 2004; Boyd et al., 2010; Cuntz et al., 2013; Mack
et al, 2016; Perez et al, 2013; Waldholtz &
Andersen, 1990).

Many studies aimed to identify factors contributing to
the evolution of dyspeptic symptoms in patients with EDs
such as gastric dysmotility, psychiatric disorders, obesity,
bacterial infection or medical attention (Benini
et al., 2004; Bluemel et al., 2017; Diamanti et al., 2003;
Hutson & Wald, 1990; Koch et al., 1998; Lobera
et al., 2011; Santonicola et al., 2012; Sherman et al., 1993;
Winstead & Willard, 2006). Factors responsible for the
development of IBS in patients with EDs were also
studied, which included QoL, BMI, hypochondriasis, so-
matization and anxiety (Abraham & Kellow, 2011;
Abraham et al., 2012; Boyd et al., 2005; Kessler
et al., 2020; Perkins et al., 2005; Salvioli et al., 2013).

Since only less than 20% of patients with EDs had IBS
symptoms before the diagnosis of their ED (Perkins
et al., 2005) there are only few studies that investigated

contributing factors inducing the development of EDs in
patients with IBS (Guthrie et al, 1990; Spillebout
et al., 2019; Tang et al., 1998).

3.3 | Quality assessment

The current review consisted of studies with a prospec-
tive, retrospective or cross-sectional design as well as one
case report, assuming a high risk of bias generally for the
latter. Since the studies were more often observational
than interventional, this systematic review is predomi-
nantly descriptive. As almost all studies applied (self-
report) questionnaires to assess symptoms, the risk of
response bias was the most frequent type of bias. Inter-
view bias might be present in studies conducting in-
terviews of semi- or unstructured character by
influencing the response behaviour of individual partic-
ipants, especially if the interviewer was not blinded.
Additionally, recall bias may have occurred, particularly
in retrospective studies that evaluated for example the
presence of GI symptoms in the past, as patients suffering
from EDs might be more aware of them than controls.
Selection bias most likely resulted from self-selection, as
individuals suffering from specific symptoms might be
more likely to return a questionnaire. In addition, it was
not always possible to recruit controls belonging to the
same population as patients. Performance bias may occur
in studies applying instrument-based techniques, for
example if the investigator was not blinded. Prospective
studies with follow-up periods were affected by attrition
bias when patients refused to fill in questionnaires or
undergo diagnostic investigation, when ED therapy was
discontinued or when participants were lost to follow-up
or dropped out of the study.

Several points possibly contributed to a limited
comparability across studies and thus limited trans-
ferability of results to the general population. First,
different instruments were used to assess FGIDs in pa-
tients with EDs and vice versa (e.g., Rome criteria,
Manning criteria, Diagnostic and Statistical Manual of
Mental Disorders [DSM] criteria) which might be a
reason for different prevalence rates. Secondly, stages of
the disease as well as inclusion and exclusion criteria
applied were very heterogeneous. Furthermore, only very
few studies consisted of a population-based study sample,
whereas the majority of the studies was conducted in
samples in higher levels of care groups. This is a major
limitation, as results and conclusions drawn for partici-
pants with a course of the disease requiring care in
specialized units cannot be reliably generalized to pa-
tients of the general population or to other levels of care.
In addition, therapeutic management, follow-up periods
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as well as diagnostic investigations were different, as for
example organic diseases as a cause for GI symptoms
were not always ruled out, potentially leading to distorted
prevalence rates. Furthermore, some studies lacked a
control group. Taken together, bias cannot be ruled out
for the studies included in this systematic review; thus,
these limitations should be kept in mind when inter-
preting the results discussed here.

4 | DISCUSSION

4.1 | Prevalence of FGIDs and their
symptoms in patients with EDs

The included studies show that IBS and FD and their
symptoms are common in patients with EDs (Salvioli
et al., 2013). Inpatients with AN and BN on admission for
ED treatment, of whom 40% sought medical advice from
a gastroenterologist in the past and 17% have been diag-
nosed with IBS, frequently reported postprandial fullness
and abdominal distension, followed by abdominal pain,
gastric distension and early satiety (Salvioli et al., 2013).
In an early prospective study in inpatients with restrict-
ing and purging type of AN, all patients reported GI
symptoms such as bloating, constipation or diarrhoea, of
whom 80% complained of at least one severe GI symptom
(Waldholtz & Andersen, 1990). In another clinical study
in inpatients with AN and BN especially bloating, but
also early satiety and abdominal pain were reported by
both groups of patients, whereas controls did not report
any GI symptoms (Hutson & Wald, 1990). Focusing only
on BN, in another study it was shown that GI symptoms
like early satiety, bloating, nausea and upper abdominal
pain were often reported by female inpatients with BN
(Koch et al., 1998). FGIDs, especially IBS, functional
abdominal bloating, functional constipation and func-
tional dyspepsia were prevalent comorbidities in in-
patients suffering from EDs attending a specialized
Eating Disorder Unit, with 98% reporting at least one and
52% three or more FGIDs applying the Rome-II criteria
(Boyd et al., 2005). Within a study sample from a register
of an ED unit (n = 234), 64% fulfilled the Manning
criteria for IBS, of whom only 25% were ever diagnosed
with IBS and those with confirmed IBS were rarely
treated (Perkins et al., 2005). In a clinical study in in-
patients with AN, BN and EDNOS on admission to a
specialized ED unit for treatment, it was shown that
FGID-like disorders were common among participants
(Abraham & Kellow, 2011).

IBS occurred also frequently in outpatients from a
specialized eating disorder service suffering from BN and
EDNOS-BN (n = 64), respectively, while only 11%

reported to receive treatment for their FGID symptoms
(Dejong et al., 2011). Also criteria for postprandial
distress syndrome (PDS) were fulfilled in 90% of patients
with AN and EDNOS attending an outpatient department
for eating disorders and by 83.3% of patients with BN
(Santonicola et al., 2012). Epigastric pain syndrome (EPS)
was present in one patient suffering from BN only,
whereas in none of the patients a coexistence of EPS and
PDS could be detected (Santonicola et al., 2012). A study
applying the Rome-II criteria described that IBS, func-
tional abdominal bloating and functional constipation
were common among inpatients with EDs on admission
for treatment (Abraham & Kellow, 2013). It was observed
that GI symptoms encompassing nausea, vomiting,
bloating, abdominal pain and difficult defecation emerge
more often in individuals with BED compared to normal
weight controls and obese patients without BED, whereas
obese patients with BED displayed the highest prevalence
and severity of these symptoms in general (Crowell
et al., 1994). A case report of a young woman with BN
and IBS introduced “rectal purging” as a symptom of BN,
meaning excessive rectal insertion of the finger to induce
defecation (Guerdjikova et al., 2012). This behaviour was
performed to compensate for episodes of binge eating but
also to relieve constipation, abdominal pain and bloating
accompanying IBS (Guerdjikova et al., 2012).

A cross-sectional population-based study observed that
upper (bloating, abdominal pain) and lower (diarrhoea,
constipation, faecal urgency) FGID symptoms often
appear in patients with BED, possibly due to inappropriate
compensation of exceedance of the already increased
gastric capacity and altered intestinal secretion and
motility caused by the large amount of food ingested
(Cremonini et al., 2009). Additionally, a case-control study
applying the Rome-II1 criteria reported that the prevalence
of FD, functional constipation, functional diarrhoea and
functional bloating did not greatly differ between morbidly
obese outpatients of a tertiary care centre and HCs, except
for IBS (Santonicola et al., 2013). Obese patients with binge
eating behaviour reported higher frequency-intensity
scores regarding epigastric fullness and nausea
compared to the remaining obese patients, whereas
interestingly, none of the patients with BED met the
criteria for EPS (Santonicola et al., 2013). In contrast, in
another study a significant association between obesity,
binge eating behaviour and occurrence of IBS symptoms
was detected (Crowell et al., 1994). Contrarily, in a study
on 983 obese outpatients, of whom 5.8% fulfilled the
criteria for probable BED, BED was found to be strongly
and positively linked to abdominal pain and bloating but
not with the diagnosis of IBS (Levy et al., 2005).

Comparison of these different studies shows that the
prevalence for FGIDs is very different among studies
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ranging between 42% and 98% in specialized ED units,
with IBS and FD being most frequent. As PDS, a subtype
of FD, occurred considerably more often than EPS in
patients with EDs, it might be speculated that dyspeptic
symptoms seem to be especially related to food con-
sumption in patients with EDs. There are different factors
that might have contributed to inconsistent prevalence
rates: selection of participants (different sex, age, type of
ED, duration and severity of the disease, comorbidities),
criteria used to diagnose the ED/FGID symptoms (e.g.,
Rome criteria, Manning criteria) and bias (e.g., reporting
bias, selection bias, performance bias). The importance of
consistent diagnostic criteria when directly comparing
results of different studies is further highlighted by a
study by Wang et al. that determined prevalence rates of
FGIDs applying the Rome-II and Rome-III criteria,
respectively, in female inpatients on admission for ED
treatment (Wang et al., 2014). PDS (45%) and IBS (41%)
were the most common diagnoses in the Rome-III group,
whereas the most prevalent FGIDs in the Rome II cohort
were IBS (45%), functional bloating (30%) and functional
constipation (26%) (Wang et al.,, 2014). However, on
applying the Rome-III criteria, an increased prevalence
(+29-46%) of functional gastroduodenal disorders,
depending on the status of cyclic vomiting, was observed,
whereas the prevalence of functional bowel disorders
decreased by 35% using Rome-III (Wang et al., 2014). The
criteria for at least one FGID were met by 83% in the
Rome-IIT group and 94% in the Rome-II sample, whereas
the prevalence of at least three FGIDs was similar in both
groups (34% and 36%, respectively) (Wang et al., 2014).
Moreover, several studies reported that IBS and FD
frequently overlap (Choi et al., 2017; von Wulffen
et al., 2019), indicating that these diseases are not
mutually exclusive (Suzuki & Hibi, 2011).

4.2 | Effect of ED treatment on FGIDs/
FGID symptoms in patients with EDs

A strong association between EDs and FGIDs is further
supported by observations of improving FGID symptoms
after nutritional and psychiatric treatment of EDs. The
total GI symptom score markedly improved in inpatients
with AN under nutritional and psychiatric treatment;
however, their total symptom scores remained higher
compared to controls (Waldholtz & Andersen, 1990).
Refeeding tended to ameliorate individual symptoms like
abdominal pain but only appetite, bloating, constipation,
vomiting and diarrhoea improved significantly with this
treatment (Waldholtz & Andersen, 1990). Also, dyspeptic
symptoms such as nausea, vomiting and early satiety
were alleviated in inpatients with restricting and purging

type of AN, with a longer duration of nutritional reha-
bilitation and psychotherapy having a more pronounced
effect than short-term refeeding (Benini et al., 2004). One
year after inpatient ED treatment, ED symptoms
improved in general (BMI, ED behaviours, psychological
features) in patients with EDs (Boyd et al., 2010).
Although during the follow-up period 34% of patients
developed one new regional category of FGIDs that often
differed from the category present at the beginning, the
investigators also reported that in some patients the
FGIDs resolved, resulting in the observation that the
overall prevalence of FGIDs decreased from 97% on
admission to 77% over time (Boyd et al., 2010). In contrast
to the results of other studies, no correlations between
BMI changes, ED behaviours, psychological features and
changes in FGIDs could be observed (Boyd et al., 2010).

Somatization, anxiety and existence of FGIDs were
compared in adolescents with AN to age-matched controls
before and after 3-4 months of inpatient treatment (not
specified in the manuscript), which improved caloric
intake and BMI in patients with AN (Perez et al., 2013).
Gastric emptying, assessed using ultrasonography after a
liquid meal, did not markedly differ between groups,
whereas maximum postprandial antral diameter as a
surrogate for gastric accommodation was initially lower in
AN and similar to controls after nutritional rehabilitation
(Perez et al., 2013). Scores for somatization (e.g., bloating,
constipation, abdominal pain) improved under therapy,
while those for anxiety, which remained considerably
higher in AN than controls, did not (Perez et al., 2013),
possibly due to the short follow-up period of 14 weeks.
FGID symptoms were reported significantly more often by
inpatients with AN than in controls also fulfilling the
criteria for at least one FGID (controls were recruited from
an adolescent primary care unit) (Perez et al., 2013). IBS
was the most common FGID among the study population
(Perez et al., 2013). Notwithstanding, after nutritional
rehabilitation, 25% of the patients still met the criteria for
IBS, indicating that IBS improved over time of treatment in
31% of the patients (Perez et al., 2013).

In a study including inpatients of a specialized clinic
with restricting and purging type of AN, cholecystokinin
(CCK) concentrations on admission predicted improve-
ment of FGID symptoms (e.g. abdominal pain, nausea,
diarrhoea, abdominal fullness) under treatment, as pa-
tients with initially higher CCK levels reported lesser
FGID symptoms alleviation (Cuntz et al., 2013). However,
more recently this potential predictive role of CCK could
not be reproduced in inpatients with AN (Heruc
et al., 2019), possibly due to the small sample size and
different measurement methods. Overall, further in-
vestigations examining whether hormonal changes might
predict the improvement of GI symptoms in patients with

85U80]7 SUOWILIOD BAIEa.D 8|l [dde aLp Aq peusenob a e S9olle YO 8Sn JO Sa|NnJ 10} A%eud1T8ulUO 8|1 UO (SUORIPUOO-PUE-SWBI W0 A8 | 1M ATRIq 1 Bul [UO//:SANY) SUORIPUOD PuUe SWe 1 8y} 89S *[2202/2T/80] U0 Akeid1TaulluO A8|IM ‘UiZIpBusiselSieAluN - 311eyd Aq /482 AB/Z00T OT/I0p/wod A8 |im Aiq1jeuljuo//sdny Wwoiy pepeojumod ‘S ‘T2Z02 ‘8960660T



HANEL ET AL.

WILEY__ ™

EDs, as suggested for CCK are necessary. Indeed, dysre-
gulations of gastrointestinal peptides like ghrelin and
peptide YY, both involved in the regulation of hunger and
satiety as well as gastrointestinal functions, have been
observed in patients with EDs which potentially perpet-
uate disturbed eating behaviours and therefore complicate
treatment of EDs (Tong & D'Alessio, 2011) but potentially
also recovery from FGIDs.

Other studies underlined the role of serotonin, which
plays a crucial role in initiating gastrointestinal peristalsis
(Mohammad-Zadeh et al., 2008). Regarding EDs, seroto-
nin dysregulation has been linked to binge eating in BN
and BED (Hainer et al., 2006), while the decreased sero-
tonin tone in patients with AN arose most likely from
malnutrition (Steiger, 2004), leading to the hypothesis that
this decreased serotonin activity might induce often co-
morbid psychiatric disorders like depression in patients
with EDs (Haleem, 2017) but potentially also affects
gastric emptying, which is often delayed in patients with
AN. Additionally, it was speculated that patients with
diarrhoea-predominant IBS might present with higher
plasma levels of serotonin due to an impaired re-uptake,
while patients with constipation-predominant IBS might
have lower postprandial plasma levels due to a disturbance
of the serotonin release (Holtmann et al., 2017), indicating
that an impaired serotonin signalling seems to be involved
in the pathogenesis of IBS affecting intestinal motility.
Furthermore, an association of serotonin transporter
polymorphisms and psychiatric illnesses, frequent in pa-
tients with IBS, has been established (Cristina et al., 2019).
Taking these results into account could help to explain
why central neuromodulators such as antidepressants
affecting the serotonin system are also useful to treat
FGIDs (Drossman et al., 2018). However, more studies are
needed to further illuminate the importance of serotonin
in EDs and FGID symptoms. Moreover, the reproducibility
and possible relationships of these findings should be
assessed in subsequent studies including patients with
FGIDs and comorbid EDs to get further insight into the
aetiological interplay of gastrointestinal hormones, EDs,
psychological alterations and FGID symptoms/FGIDs.

In contrast to the above-mentioned studies, several
publications described that patients with FGIDs like IBS
and FD remained symptomatic even after recovery of the
ED. A study including inpatients with EDs indicated that
FGIDs often persist or even emerge after long-term
treatment (Boyd et al., 2010). Similarly, in inpatients
with AN who also have GI symptoms, most notably
several lower GI complaints such as abdominal pain,
changes in stool frequency and consistency as well as
feeling of incomplete evacuation improved after weight
regain, while upper GI symptoms like abdominal full-
ness, bloating and distension were not markedly

alleviated by ED treatment (Mack et al., 2016). In addi-
tion, due to the treatment the richness of microbiota rose
in inpatients suffering from AN; however, alterations in
the gut microbiota, such as increased clostridium clusters
I, XI and XVIII and reduced Roseburia spp. persisted
(Mack et al., 2016). In line with these findings, a case-
control study investigating inpatients with AN reported
that microbiome dysbiosis was moderately correlated
with functional symptom severity and BMI during enteral
nutrition (Hanachi et al., 2019). These findings led to the
hypothesis that persisting alterations in microbial
composition contribute to the persistence of GI symp-
toms in patients with EDs. Notwithstanding, these ob-
servations should be further confirmed by investigations
after weight normalization in these patients, and large
long-term studies are required to ascertain if bacterial
richness contributes to the improvement of GI symptoms
and therefore to identify potential new therapeutic ap-
proaches, also for other EDs.

Overall, persistent FGID symptoms after ED therapy
led to the hypothesis that the evolution of FGIDs in pa-
tients with EDs might be irrespective of how the ED de-
velops especially in the presence of psychological distress
and that EDs are not the only cause of the FGIDs. These
differences are probably due to, among other things,
different ages of the study populations investigated, as
adolescents might benefit from an early treatment.

4.3 | Development of FGIDs in patients
with EDs

Several studies aimed to identify factors contributing to
the evolution of FGID symptoms in patients with EDs.
Strikingly, AN, BN and EDNOS were all associated with
bloating and distension (Abraham et al., 2012), giving rise
to the hypothesis that altered eating behaviour and psy-
chological factors that define EDs in general are more
important in the pathogenesis of FGIDs like IBS and FD
in EDs than subtype-specific characteristics such as low
body weight in AN or vomiting in BN.

4.3.1 | Eating behaviour

In a cross-sectional study in individuals with present or
recovered EDs (n = 234), a moderate positive relationship
between ED symptoms and number of IBS symptoms was
observed, whereas no significant associations regarding
duration of EDs and lowest ever BMI could be detected
(Perkins et al.,, 2005). Similarly, it was reported that
among typical ED features and behaviours, laxative use
correlated significantly with all factors except for
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esophageal discomfort, whereas current BMI and binge
eating were correlated with the factor vomiting
(Abraham & Kellow, 2013). The association of disordered
eating behaviours like binge eating and GI complaints in
patients with EDs indicates that patients suffering from
FGIDs should be screened for these behaviours and that
they should be considered in the management of GI
symptoms as they potentially impede therapeutic success.
However, it requires further investigation whether and
how specific eating patterns and behaviours contribute to
the development of FGID symptoms. In patients with IBS
neither eating behaviours nor characteristics associated
with BN could be identified as predictors for the IBS
status, indicating that IBS does not seem to be markedly
associated with the current ED features (Dejong
et al., 2011). Noteworthy, according to the study of Wang
and colleagues, disturbed eating behaviours (food re-
striction, exercise, starvation, binge eating, laxative use,
self-induced vomiting) seem to be the strongest predictors
for the occurrence of FGIDs in patients with EDs
applying the Rome-III criteria, but not Rome-II criteria
(Wang et al., 2014), underlying again the importance of
the use of specifying diagnosing criteria. Moreover, most
of the studies discovered no association of BMI with
FGIDs in patients with EDs, leading to the hypothesis
that the occurrence of FGIDs like IBS and FD might be
more related to altered eating behaviours in patients with
EDs than changes in BMI alone.

4.3.2 | Psychological disturbances

There are studies indicating that psychological distur-
bances like depression, hypochondriasis, anxiety, neurot-
icism, somatization and thought-shape fusion are often
reported in patients with EDs and GI symptoms. In female
inpatients on admission for ED treatment, somatization
was associated with less likelihood to develop unspecified
functional bowel disorders, while no association was
observed with anxiety (Wang et al., 2014). In addition, it
was reported that for the Rome-II criteria, especially, the
psychological factors (somatization, neurocitism, state
and trait anxiety, depression, Eating Attitudes Test score)
were the main predictors for the occurrence of FGIDs in
patients with EDs (Wang et al., 2014). Also in outpatients
suffering from AN moderate-strong positive correlations
of IBS symptoms with ED symptoms as wells as somati-
zation were observed, while only somatization was iden-
tified as the predictor for severe IBS symptoms (Kessler
et al., 2020). In this study, IBS symptom severity was not
markedly affected by BMI and psychopathological features
like commonly occurring depression and anxiety (Kessler
et al., 2020). Similarly, it was reported that in patients with

EDs psychological aspects encompassing anxiety and
depression could not be identified as predictors for the IBS
status, indicating that IBS does not seem to be markedly
associated with psychological alterations (Dejong
et al., 2011). This contradicts the findings from another
study showing that anxiety predicted several FGIDs in
patients with EDs (Boyd et al., 2005). Moreover, in this
study it was shown that not only binge eating but also
somatization and neuroticism were identified as pre-
dictors for several FGIDs (Boyd et al., 2005). Interestingly,
only neuroticism was associated with the coexistence of
three or more FGIDs, potentially being an expression of
chronic stress (Boyd et al., 2005). In inpatients with AN
and BN on admission, a moderate positive correlation of
pooled GI symptoms with hypochondriasis was detected
and after follow-up, pooled GI symptoms significantly
improved in patients with normal values for hypochon-
driasis on admission compared to those with higher scores
(Salvioli et al., 2013). A significant co-occurrence with
disorders such as anxiety disorders, major depressive dis-
order, body dysmorphic disorder as well as IBS was
detected for participants with BED in a community-based
study compared to controls (Javaras et al., 2008). Similar
but less pronounced, associations were found for sub-
threshold BED and IBS (Javaras et al., 2008). After
adjustment for overreporting adverse events, which was
more common in BED, the odds for co-occurring disorders
did not markedly decrease (Javaras et al., 2008). In line
with these findings a cross-sectional population-based
study observed that upper and lower FGID symptoms
often appear in patients with BED irrespective of BMI and
physical activity level, whereas adjustment for mental
health features weakened almost all associations (except
fecal urgency and diarrhoea) between FGID symptoms
and BED (Cremonini et al., 2009). In inpatients with AN,
BN and EDNOS it was shown that the diagnosis of IBS
exhibited the strongest correlation with global and sub-
scores of the QoL ED questionnaire (Abraham & Kel-
low, 2011). Additionally, poor QoL caused by features of
EDs was accompanied by greater symptom severity
regarding IBS (Abraham & Kellow, 2011). A study
enrolling outpatients with EDs (n = 78), patients with
psychiatric disorders (n = 77) and students (n = 90), all
suffering from dyspepsia reported that although total
scores of dyspeptic symptoms did not significantly differ
between groups, satiety and bloating were more common
in outpatients with EDs (Lobera et al., 2011). Additionally,
a lower QoL was reported by patients with EDs and psy-
chiatric disorders compared to students (Lobera
et al., 2011). Initially, all groups displayed a moderate
positive correlation of thought-shape fusion (believing in
weight gain, committing moral misconduct and feeling fat
due to thinking of consuming forbidden food) with
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symptoms of FD (Lobera et al., 2011). Interestingly, after
adjustment for psychopathological variables, only in pa-
tients with EDs a moderate positive correlation between
thought-shape fusion and FD symptoms was still visible,
possibly due to visceral hypersensitivity (Lobera
et al, 2011). Furthermore, dyspepsia, thought-shape
fusion and depression but not anxiety were identified to
predict QoL in patients with EDs (Lobera et al., 2011).

These studies point towards similar aetiologies of EDs
and other psychiatric disorders. All these studies give rise
to the hypothesis that psychological features play a
crucial role in the pathogenesis and development of
FGIDs like IBS and FD in patients with EDs and that
psychopathological distress experienced by patients with
EDs might result in an expression of this discomfort as GI
symptoms. As some studies reported that these comor-
bidities persisted after weight rehabilitation (Perez
et al,, 2013), the impact of psychological factors (e.g.
anxiety) on the evolution of FGID symptoms should be
further examined to detect whether therapies specializing
on psychological alterations are advantageous for the
recovery of FGID symptoms in patients with EDs and on
the other hand to assess if and to which extent these al-
terations contribute to the delayed recovery of FGID
symptoms despite ED rehabilitation. If necessary, this
should be incorporated better in the treatment of EDs, as
it is likely that FGIDs/FGID symptoms arise due to a
complex interplay of biological, psychological and social
factors (Van Oudenhove et al., 2016). In contrast, some
studies did not detect a correlation of psychological al-
terations and FGIDs/FGID symptoms in patients with
EDs. Therefore, longitudinal population-based studies
further examining the relationship between psychological
characteristics, EDs and GI alterations as well as the
impact of therapeutic interventions need to be conducted,
also in male subjects to identify possible gender-specific
differences.

4.3.3 | Organic dysregulation

Several studies investigated whether in patients with EDs
the presence of organic dysregulation is responsible for
upper GI symptoms rather than FD. In inpatients with
AN and BN neither body weight nor GI symptom
severity correlated with gastric emptying, which was
assessed after intake of a mixed meal (Hutson &
Wald, 1990). Similarly, in inpatients with BN compared
to female HCs, cutaneous electrogastrography detected
no significant differences in gastric emptying between
groups except for an accelerated lag phase in patients
with BN (Koch et al., 1998). Nonetheless, disturbed
gastric myoelectrical activity such as increased episodes

of bradygastria was detected in patients with BN
compared to controls, as well as more fullness, satiety
and nausea before and after a water load (Koch
et al., 1998). In line with this finding, inpatients with BN
(n = 10) displayed irregular and disturbed gastric
motility leading to delayed gastric emptying, whereas
motility of inpatients with AN (n = 18) did not differ
from HC (n = 16) as assessed using cutaneous electro-
gastrography (Diamanti et al.,, 2003). Interestingly,
dyspeptic symptoms encompassing fullness, epigastric
pain, postprandial discomfort and nausea occurred
equally in AN and BN groups (Diamanti et al., 2003). In
another study in inpatients with restricting and purging
type of AN, gastric symptoms occurred more frequently
in patients than in HC and both subgroups of AN dis-
played delayed gastric emptying and greater antral di-
ameters in ultrasonography after a solid meal compared
to controls (Benini et al., 2004). Interestingly, no associ-
ations between dyspeptic symptoms, gastric emptying
and psychological distress were detected at any time
(Benini et al., 2004).

Compared to obese patients, constitutionally thin
participants and HC, postprandial fullness was reported
more frequently by outpatients with EDs in a study
examining the presence of FD, its subgroups EPS and PDS
as wells as other dyspeptic symptoms (e.g. epigastric
pressure, belching, nausea, vomiting) (Santonicola
et al.,, 2012). Early satiety occurred most often in AN,
whereas nausea and epigastric pressure occurred
frequently in EDNOS and BN (Santonicola et al., 2012).
Interestingly, dyspeptic symptoms in general were rarely
found in obese patients (Santonicola et al., 2012). A study
on inpatients with AN demonstrated that while gastric
emptying was delayed in AN compared to HCs and obese
patients, no significant differences in antral motility and
oro-cecal transit time were detected (Bluemel et al., 2017).
At any time of measurement, the AN group reported more
postprandial fullness and a slower increase of hunger after
meal ingestion over time than the other groups, whereas
nausea, bloating and abdominal pain did not differ
(Bluemel et al., 2017). These alterations were reversed at
least in parts after weight restoration in AN: gastric
emptying accelerated and postprandial fullness as well as
hunger improved (Bluemel et al.,, 2017). In addition,
dyspeptic symptoms, anxiety and depression were more
present in patients suffering from AN than in the other
groups (Bluemel et al., 2017). Furthermore, no correlation
of the Helicobacter pylori status (20.8% positive, 79.2%
negative) with dyspeptic symptoms in inpatient adoles-
cents with EDs (n = 48) was detected (Sherman
etal., 1993). Lastly, in a case-control study, inpatients with
EDs (n = 63) were more likely to see a doctor because of GI
complaints than controls, as 41 (65%) subjects of the ED
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FIGURE 2 Factors potentially contributing to the interplay between eating disorders and functional gastrointestinal disorders

presented and discussed in this systematic review. This figure provides an overview on factors whose potential contribution to the

relationship between eating disorders and functional gastrointestinal disorders (particularly irritable bowel syndrome and functional

dyspepsia) is described and discussed in this systematic review. GI, gastrointestinal [Colour figure can be viewed at wileyonlinelibrary.com]

group sought gastrointestinal healthcare (Winstead &
Willard, 2006). Moreover, patients with EDs tended to
receive medication to alleviate GI discomfort more often
than the control group (Winstead & Willard, 2006).
Among patients with EDs, only those suffering from BN
sought medical advice for burdensome GI symptoms
significantly earlier before seeking treatment for their ED
(Winstead & Willard, 2006).

Overall, although most studies did not detect organic
alterations in EDs that could be made responsible for
upper GI symptoms, these observations could contribute
to the explanation why FD is prevalent in EDs. Due to the
observation that gastric emptying seems to be mainly
altered in adults with AN that improves with treatment
(Bluemel et al., 2017) but lacks correlations with GI
symptoms (Benini et al., 2004; Hutson & Wald, 1990), it
was hypothesized that disturbed gastric emptying is
rather a result than a cause of disordered eating behav-
iour with subsequent low body weight. As gastric motility
was also altered in inpatient adolescents with BN but
dyspeptic symptoms occurred equally frequent in AN and
BN (Diamanti et al., 2003), alterations in motility are
likely not the only factor leading to upper GI symptoms
especially in patients with AN. Hence, altered gastric
emptying does not seem to be the primary factor

contributing to the development and perpetuation of
FGIDs like FD and is possibly not the main influencing
factor of GI symptom severity in patients with EDs
(Figure 2). Similarly, several studies in patients with
gastroparetic symptoms (such as nausea, epigastric pain,
early satiety, bloating) reported that the severity of
symptoms did not correlate or at best weakly correlated
with the severity of the delay in gastric emptying (DiBaise
et al., 2016; Pasricha et al., 2011) or other motility dis-
turbances like impaired gastric accommodation (Kar-
amanolis et al., 2007). However, delayed gastric emptying
is a phenomenon often blamed for GI complaints in pa-
tients with EDs especially during the initial refeeding
period (Weterle-Smolinska et al., 2015). Additionally, it is
commonly observed in the context of starvation in gen-
eral which also induces physiological and psychological
alterations seen in patients with EDs that could be partly
responsible for the development or aggravation of GI
complaints in these patients (Keys et al., 1950). However,
results regarding normalization of gastric emptying after
weight restoration and the use of prokinetics are
controversial, so that the impact on the evolution of FGID
symptoms remains unclear (Norris et al., 2016) and cor-
relations are often missing, most likely due to small study
samples and different methods used.
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Therefore, it might be hypothesized that FGID
symptoms and their severity in patients with EDs might
be more dependent on other factors such as GI sensory
disturbances (Farzaei et al., 2016). Indeed, comparing
gastric myoelectrical activity and upper GI symptoms in
patients with BN to HCs (Koch et al., 1998) indicates
that altered gastric myoelectrical activity may contribute
to altered visceral perceptions in patients with BN. In
some patients with FD and IBS, visceral hypersensitivity
(increased perception of gastrointestinal stimuli) is
thought to be an important factor in the pathogenesis of
FGID symptoms (Enck et al., 2017; Farzaei et al., 2016).
A multinational study in patients with IBS and FD
assessing visceral sensitivity to distension demonstrated
a significant association of GI symptom severity and
visceral hypersensitivity, a finding further reinforcing
this theory (Simrén et al., 2018). Interestingly, this as-
sociation persisted after adjustment for psychological
comorbidities like anxiety and depression, suggesting
that mental illness may not be the main mediator of
this relationship (Simrén et al., 2018), which is partly
contrary to former studies presuming a greater impact
of comorbid mental disorders (Van Oudenhove
et al, 2007) and an increased tendency to report
symptoms (Dorn et al., 2007). Nevertheless, the signif-
icance of FGID-related altered visceral perception
should be further investigated in patients with EDs
suffering from FGID symptoms, also considering the
psychological state of the individual which is altered
due to starvation as well and was reported to be asso-
ciated with GI symptom severity and QoL in IBS
(Jerndal et al., 2010) and FD (Van Oudenhove &
Aziz, 2013). Moreover, it was observed that psycholog-
ical alterations like anxiety and depressiveness often
persist after weight regain in patients with EDs and
FGID symptoms. Therefore, larger long-term studies are
required to clarify the role of delayed gastric emptying,
sensitivity disturbances as well as the impact of psy-
chological diseases in the context of FGID symptoms in
patients with EDs.

44 | Development of EDs in patients
with FGIDs

Since only less than 20% of patients with EDs had IBS
symptoms before the diagnosis of EDs (Perkins
et al., 2005), there are only few studies that investigated
contributing factors inducing the development of EDs in
patients with IBS. One study described that patients
with IBS reported at least slightly altered eating behav-
iours (e.g. disturbed attitude towards eating, thought to
become thinner by vomiting) (Tang et al., 1998), pointing

towards the occurrence of at least sub-syndromal disor-
dered eating in patients with IBS. Comparing inpatients
with IBS (n = 60) to university students (n = 271), it was
observed that women showed higher levels of ineffec-
tiveness and body dissatisfaction than men; however, no
differences regarding IBS symptom severity were
observed (Tang et al., 1998). Interestingly, only the score
for ineffectiveness was higher in female patients with IBS
compared to controls, whereas no differences regarding
perfectionism and body dissatisfaction could be detected
(Tang et al., 1998). A moderate, positive relationship
between IBS symptom severity and perfectionism as well
as ineffectiveness was detected (Tang et al., 1998). In
addition, in a large sample of university students
(n = 731) it was demonstrated that an ED occurred in
16.7% of the students, IBS in 7.8% and both together in
2.7% (Spillebout et al., 2019). Furthermore, EDs were
more frequent in students suffering from IBS (35%) than
in those who did not (11.5%), leading to a twofold
increased risk to have an ED in students with IBS
(Spillebout et al., 2019). Female gender, financial diffi-
culties, anxiety, depression, stress, emotional exhaustion,
insomnia and cyber addiction were positively associated
with IBS, EDs or their coexistence (Spillebout
et al., 2019). Lastly, a large nationwide, population-based
cohort study examining 22,356 patients with IBS and
67,068 non-IBS controls described a 7-fold increased risk
for AN in patients with IBS compared to controls (Yeh
et al., 2018). In summary, female sex, ineffectiveness and
thoughts to become thinner could be the risk factors for
the development of EDs that should be studied in more
detail in patients with IBS.

Noteworthy, patients with IBS and comorbid psychi-
atric illness reached higher levels in scores assessing ED-
related symptoms. In an early study, no women with
organic GI disorders (n = 27) but 8 of 152 female out-
patients with IBS (5%) reached a score beyond 30 in the
Eating Attitudes Test, indicating the presence of AN or
BN (Guthrie et al., 1990). Within the IBS group, 23% re-
ported a disturbance regarding their attitude towards
eating (Guthrie et al., 1990). 48% of the patients with IBS
and therefore significantly more than in the control
group (26%) depicted signs of mental disorders as
depression and anxiety (Guthrie et al., 1990). Interest-
ingly, patients with IBS and comorbid psychiatric illness
scored higher in the Eating Attitudes Test than those
without (Guthrie et al., 1990). These observations led to
the hypothesis that ED patterns in patients with IBS are
more probably conditioned by psychiatric disturbances
than due to concerns of symptom exacerbation subse-
quent to food consumption; therefore, psychological fac-
tors are major contributors to the development of EDs in
IBS. Nevertheless, there is a lack of studies investigating
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the development of EDs in patients with IBS. Therefore,
long-term studies are required to assess predictors and
additional underlying factors leading to a development of
EDs in patients suffering from IBS.

4.5 | Chicken or egg dilemma with EDs
and FGIDs

In several studies, a significant relationship between EDs
and IBS symptoms was detected. It could be hypothesized
that EDs are a potential risk factor for the development or
severity of IBS as the majority of cases (87%) reported an
onset of IBS symptoms within 10 years after developing
the ED (Perkins et al., 2005). This temporal sequence was
also observed in an early study in which 80% of patients
with FGIDs such as IBS and FD and a past ED had an
onset of GI complaints when the ED was already present,
while 10% developed GI symptoms several months before
or after the ED episode, respectively (Porcelli et al., 1998).

5 | SUMMARY AND CONCLUSION

Taken together, the results of the studies included in this
systematic review highlight the need for close multidis-
ciplinary collaboration. Since patients with EDs may
consult a physician earlier for gastrointestinal complaints
than for ED symptoms, it might be beneficial to screen
patients presenting with unexplained GI symptoms for an
underlying ED. This systematic review provides a
comprehensive overview of studies examining the fre-
quency and potential pathophysiological alterations
leading to the development and persistence of FGIDs,
especially IBS and FD in patients with EDs and vice
versa. Despite the systematic approach, it cannot be
guaranteed that all relevant literature on this topic has
been identified and included, which is a limitation of this
systematic review. As most of the included studies con-
sisted of small sample sizes, there is a need for large
controlled long-term studies with well-defined follow-up
periods also taking into account subtypes of EDs (e.g.
restricting and purging type of AN) but also other EDs
like avoidant restrictive food intake disorder. It should be
examined how and to what extent GI symptoms impede
therapeutic success in patients with EDs and how they
develop over the course of therapy. Lastly, the impact of
psychopathological alterations, hormones and GI func-
tions on this relationship should be investigated to opti-
mize the diagnostic and therapeutic procedure, outcome
and in the end the QoL in patients with EDs suffering
from FGIDs like IBS and FD and vice versa.
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