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SUPPLEMENTARY TABLE 1| Detailed Summary of literature on DGBI overlap within and across anatomical regions

Authors (year)

Country

Participant
age

DGBI overlap
disorders and
measure used to
define

Study design

Study setting and
recruitment

Participant
characteristics
(sample size, mean
age and age range,
sex) and findings

Measure used to assess
risk and/or protective
factor

Additional Details

DGBI Overlap Within Anatomical Regions

Oesophageal DGBI Overlap

Adult studies

Bang et al (2015)"

Korea

Adults in
20s

Rome III criteria

Military service-based
cross-sectional study

8 different regiments of
male soldiers from three
different divisions of the
Republic of Korea army
from 1/2013 to 5/2013

N=967 participants,
mean 21 years

Symptom Checklist-90-
revised (SCL-90R)

Functional heartburn (FH) +
Functional chest pain (FCP): 4
participants (0.4%), 2.2% of DGBL
FH + FCP + FD: 7 participants
(0.7%), 3.9% of DGBI

Mudipalli et al (2007)*

United States

Adults

FCP (Rome II)

Control patients
without FCP

Clinic-based cross-
sectional study

Consecutive patients
referred to tertiary care
center over a 2-year
period with functional
chest pain (FCP) of
presumed oesophageal
origin

N=100, 75 female, age
52 +13 years old.

N=69 responders
(69%), 54 female

Demographics

GI symptom
questionnaire

Oesophageal balloon
testing and impedance
planimetry

82% fulfilled criteria for other
DGBI: dyspepsia (7%), dysphagia
(7%)

Oesophageal hypersensitivity in
78% patients with FCP

Rengarajan et al
(2021)°

United States
and France

Adults >18
years old

RH and FH (Rome IV)

Clinic-based cross-
sectional study

Consecutive patients
with oesophageal and
extra-oesophageal
symptoms suspicious
for GERD refractory to
PPI therapy

N=79 patients with
functional
oesophageal disorders

FH: 60 patients (31
[51.6%] with overlap
FH+RH)

RH: 19 patients (10
[52.6%] with overlap
RH+FH)

NERD: 26 patients

Reflux diagnostic
questionnaire, Hospital
Anxiety and Depression

Scales (HADS),
Visceral sensitivity
index (VSI)

pH /impedance testing

Oesophageal acid burden similar in
RH and FH, more reflux episodes
with RH

Similar anxiety/depression levels in
RH and FH

Portion of overlap with FD (33-
44%) and IBS (13-27%) not
statistically different

Clinical, psychological, and
functional profiles of overlap
FH/RH similar to pure FH or RH

Baseline impedance (MBNI) may
help identify a true functional
heartburn phenotype




Enugu State of Nigeria
from 8/2010 to 5/2012

(64.9%)

EPS: 152 patients
(79.2%)

PDS: 62.5%

Gastroduodenal DGBI Overlap
Adult studies
N=79 participants Glasgow Dyspepsia
i . Severity Scale (GDSS)
PDS(.86252I();I)ICHKS No significant differences in GDSS,
EPS (Rome ITT) Patients with FD: it SF-8 HRQOL (Japanese PSQI, SF-8 among the FD
Nippon Medical School EPS: 47 patients version) subtypes, all significantly different
Yamawaki et al (2014)* Japan Adults PDS (Rome I1I) Ci‘e“c‘ﬁoizsleilg‘éss clinic patients (59.4%) Sodi ) from HV
y . odium acetate gastric o
HV: medlcalA EPS+PDS overlap: emptying testing T max and T1/2 sngmﬂcantly
students/staff at Nippon N=33 patients (41.7%) associated with GDSS in all FD
Medical School p e Pittsburgh Sleep Quality subtypes
HIV: 44 patients Index (PSQI; Japanese
version)
N= 428 patients
presenting for
endoscopic evaluation
of upper GI symptoms
Consecutive patients i Upper GI symptoms Smoking, alcohol and NSAID use
referred for endoscopy Dyspepsia: 296 . .
. . Lo . Lo associated with EPS+PDS
PDS (Rome I1I) University of Nigeria (69.1%) patients; 184 Demographics, lifestyle
.. Teaching Hospital Ituku (62.2%) female factors, employment . .
Nwokediuko et al Clinic-based cross- Ozalla. En and status Concomitant IBS predictor of EPS
W A 1 Nigeria Adults EPS (Rome IIT) sectional survey zalla, Enugu, and. . u and PDS separately, but not
(2012) Uzoma Specialty Clinic FD: 192 patients
IBS (Rome TIT) Trans Ekulu Engunu,

Medication use

EPS + PDS: 96 (50%)

EPS+PDS




PDS (Rome I1I)

Consecutive patients
referred for dyspeptic
symptoms at outpatient
clinics of National
Taiwan University

N=2378 with
dyspeptic symptoms

FD: 491 patients

PDS:353 (71.9%)

Demographics, lifestyle
factors, occupation,
education

Brief Symptom Rating
Scale-5 (BSRS-5)

Coffee consumption inversely
associated with FD and pure PDS,
but not pure EPS or EPS+PDS

Sleep disturbances associated with
pure PDS, and EPS+PDS but not
pure EPS

. Adults >20 Clinic-based cross- . EPS:298 (60.7%) EGD evaluation Depression associated with pure
6
Fang et al (2015) Taiwan years old EPS (Rome IIT) sectional survey Hosplltal (NTUH) or PDS but not pure EPS or EPS+PDS.
Yun-Lin Branch from . lori .
12010 to 5/2012 EPS+PDS: 169 H. py! ori Festmg (13C- - ) )
(34.4%) urea, positive culture, or H. pylori infection only associated
HV: asymptomatic rapid urease test with pure PDS (not EPS, EPS+
V- asymp . HV: 1031 +histology +serology [2 PDS)
patients undergoing asymptomatic of 3])
gastric cancer screening individuals Trend towards more marked gastric
atrophy, and CagA positive strains
in pure PDS vs EPS or EPS+PDS
N=1033 participants
(mean age 55.8 years,
51.1% male)
Dys(ple7p 223:)156 Demographics, "EPS+PDS" statistically less than
FD (Rome TI) =0 education level , expected by chance (18 observed vs
) ) FD: 114/156 (73.1%); occupan'on, marltal 37 expected)
Recruited from villages . status, weight, lifestyle
Meal-related of Loiano and 11% prevalence in factors, medication use Unemployed and divorced risk
Adults >18 symptoms subgroup Population-based, Monehidoro as part of study population ’ fa(lzgtor}; for "EPS-+PDS"
Zagari et al (2010)7 Italy = ("PDS") random cross-sectional ghic part
years old the Multicentre Italian " " GI symptom
survey S PDS": 77 265.5% of g . L " "
. . . Study on Cholelithiasis o questionnaire Smoking risk factor for "EPS" but
Epigastric pain (MICOL) FD), 7.4% prevalence ot "PDS"
subgroup ("EPS") .
VEPS": 55 (48.2% of EGD evaluation ) )
Fb) 5 1;,/ IBS associated with both "EPS" and
prev;xlehceo H pylori status "PDS"
"EPS +PDS": 18
(15.8% of FD); 1.7%
prevalence overall
N=364 participants
FD: 198/364 (54.9%) Demographics, lifestyle
Consecutive patients 49'30/ cars 57' 1% ’ factors, BMI
PDS (Rome III) presenting to Kawasaki =70 t?; mal; e Non-crosive reflux discase
Medical School . o Upper GI symptom - o
EPS (Rome IIT) Clinic-based cross- Hospital or six affiliated E}gg ll?l]//ll(;z ((21631 0//0 ; severity (7-point Likert) acco:ltlne:;(:; Szfx;?sél{((l)x?e/lllglg) of
Manabe et al (2010)% Japan Adults sectional survey general hospitals : Y participants;

Chronic idiopathic
nausea (CIN)

complaining of weekly
symptoms from 8/2006
to 5/2008

CIN:77/198 (38.9%)
EPS+PDS: 80/198
(40.4%)
EPS+CIN: 49/198
(24.7%)
PDS+CIN: 64/198
(32.3%)

classification could not be applied
t0 62.7% of the PDS group and
61.3% of the EPS group because the
onset of symptoms< 6 months




N=336 participants

Demographics, lifestyle

factors

PDS, EPS, and EPS+PDS had
similar upper GI symptoms overall;

Vakil et al (2013)°

Western
Europe and
Canada

Adults >18
years old

PDS (Rome III)
EPS (Rome IIT)

EPS+PDS (Rome I1T)

Clinic-based cross-
sectional survey

Primary care patients
presenting with "upper
GI symptoms" at least
2x per week, part of
Diamond study (NCT
00291746)

PDS: 36 (19%)
EPS: 42 (22%)

EPS+PDS: 81 (43%)

Reflux Disease
Questionnaire (RDQ)

EGD evaluation

48-hour pH testing

greater bloating, early satiety and
central upper abdominal pain in

increased OR of FD diagnosis vs.

EPS+PDS

Similar duration of symptoms
across all 3 FD subgroups

Female sex and lower BMI

GERD

PDS: higher psychopathological
stress, including somatization,

Hsu et al (2009)"°

Taiwan

Adults >18
years old

FD (Rome I1I)
PDS (Rome I1I)

EPS (Rome IIT)

Clinic-based cross-
sectional survey

Consecutive patients
presenting to Lotung
Poh-Ai Hospital, Yilan
outpatient GI clinics
with dyspepsia
symptoms

FD: 187 participants;
72.1% female,
42.6+14.7 years

EPS + PDS overlap
(n=64, 34.2%)
between EPS (n=157,
84.0%) and PDS
(n=94, 50.3%)

N=3014 participants;

Brief Symptom Rating

Maudsley personality
inventory (short form)

Demographics

Scale (BSRS)

depression, phobia, neuroticism
(univariate), and additional
symptoms

EPS not associated with
psychopathology

EPS+PDS: more severe
psychopathology than either
subgroup without overlapping

Wang et al (2008)"!

China

Adults >18
years old

FD (Rome III)
PDS (Rome I1I)
EPS (Rome IIT)

IBS (Rome I1I)

Clinic-based cross-
sectional survey

Consecutive patients
presenting to general GI
outpatient clinic at Sun
Yatsen University

affiliated hospital in
Guanghzou, China

52.8% female,
43,2+15.9 (range 18-
97) years old

FD: 608/3014 (20.2%)

FD alone: 457/608
(75.1%); 15.2%
prevalence

FD+IBS overlap:
151/457 (33.0%);
5.0% prevalence

N=168 participants

Dyspepsia and bowel

symptoms (6-point scale

symptom severity (6-
point scale), bowel

PDS alone: 223/608 (36.7%)
EPS alone: 224/608 (26.8%)

EPS+PDS: 161/608 (26.4%);
overlap more common in IBS+FD
than FD alone (P=0.02)

Greater risk of IBS+FD overlap
with post-prandial fullness
symptoms (P=0.005)

Carbone et al (2020)'?

Belgium

Adults

FD (Rome IIT and IV)

EPS (Rome IIT and
V)

PDS (Rome III and
V)

Clinic-based cross-
sectional survey

Consecutive patients
with dyspepsia referred
for gastric emptying
testing

(67% women, 44.9
+1.2 years old)

Rome III: PDS alone
(29/96, 29%), EPS
(9796, 10%),
overlapping EPS+PDS
(58/96, 61%)

Rome IV: PDS alone
(70/96, 72.9%; EPS
alone (9/96, 9.3%,
EPS+PDS 17/96,

17.7%)

Demographics

Meal-related dyspeptic
symptoms at baseline
and up to 4 hours after a
meal

Gastric emptying breath
test

65% patients reported meal-related
exacerbation of symptoms

70% Rome III pure PDS and
EPS+PDS reported meal-related
symptoms; 84% Rome IV pure PDS
reported meal-related symptoms

72% Rome III EPS+PDS reported
meal-related symptoms , 47% using
Rome IV criteria




N=560 patients with
FD (395 female, 41.8

Rome III questionnaire
to assess dyspepsia

Findings in overall cohort: gastric
hypersensitivity (37%), impaired
gastric accommodation (37%),

+0.7 years) symptoms delayed gastric emptying (23%), no
PDS: 23% (89 female, b . dlfferenceslllxll dlztnbutlon by Rome
Consecutive FD patients 42 male) Cmographics subgroups
recruited from the . . .
EPS (Rome ITT) o outpatient EPS 9% (34 female, Gastric barostat te'slmg EPS+PDS ove'rlap group had higher
3 . Clinic-based cross- to assess gastric T1/2 on gastric emptying vs. EPS
Vanheel et al (2017) Belgium Adults sectional surve gastroenterology 16 male) sensitivity tosting and ou
PDS (Rome III) Y department at the accom}rlno daliin group
o . "
University Hospitals EPS+PDS overlap EPS+PDS overlap group gastric
Leuven 68% (272 female, 107 . . ce . .
male) Gastric emptying for hypersensitivity associated with
solids using 14C PDS symptom severity (P=0.03),
octanoate breath testing EPS symptoms (P=0.02), and
cumulative symptom score
(P=0.02)
N=224 patients with
FD (77% female,
mean;ﬁz ilsd)l =1, Postprandial fullness, early
EPS (Rome IIT and . ¥ . satiation, and bloating significantly
V) Patients from 8 Demographics more common in PDS and
Van den Houte et al . Adults 18-70 Clinic-based cross- gastroenterology Rome III: 25% PDS,
14 Belgium . 27 o o . EPS+PDS groups vs. pure EPS
(2021) years old sectional study secondary care sites in 8% EPS, 67% overlap Dyspepsia symptom
PDS (Rome Il and Belgium EPS+PDS atterns
v) & p Postprandial nausea more prevalent
Rome IV: 57% PDS, in EPS+PDS than pure PDS
8% EPS, 35%
EPS+PDS
Overlap EPS+PDS patients had
greater post-prandial epigastric pain
N=199 FD (77% Demographics n\;ifeiszinzgsg(})l;ﬁ}rlleriﬁol;tsl;?\xll:rllzl
female, 45.5+1.0 years grap grouz([g) P
EPS (Rome 1I1') Clinic-based cross- Consecutive ambulatory EPS: 16%. 66% Lifestyle factors
Carbone et al (2015)'° Belgium Adults 18-70 tertiary care patients o070 DRY0

years old

PDS (Rome III)

sectional study

presenting with
dyspeptic symptoms

female

EPS+PDS: 51%, 71%
female

Dyspepsia symptom
patterns

EPS+PDS overlapping group with
exclusively postprandial, non-PDS
symptoms (e.g., postprandial pain)
were recategorized using adapted
subdivision: "new PDS": 48%, "new
EPS": 16%, "new overlapping
EPS+PDS": 36%




EPS (Rome III and IV
modification, Japanese

Patients with dyspepsia

N=205 patients with

epigastric symptoms,

54.3 +£14.9 years old,
68.5% female

Rome III: PDS 42/111

Demographics and
lifestyle factors

H pylori status

Decrease in EPS+PDS overlap from
43.2% (Rome III) to 17.1% (Rome
V)

Abdominal pain score significantly

Version) Multi-center, symptoms seen at (37.8%), EPS 21/111 Gastrointestinal higher in those classified as overla
16 Adults ages prospective Hyogo College of (18.9%), EPS+PDS symptom rating scale s . P
Aono et al (2022) Japan . T in Rome III to PDS in Rome IV
20-75 PDS (Rome ITT and IV observational study Medicine and 8 related overlap 48/111 (GSRS)
. . (UMIN 000041094) facilities from 4/2020 to (43.2%) .
modification, Japanese 10/2020 SF-8 HRQOL PDS change patients (Rome III to
version) B Rome IV) had significantly lower
Rome IV: PDS 71/111 satiation rates, significantly higher
(70.0%), EPS 21/111 Hospital Anxiety and eid sl o dga b domin:l fin
(18.9%), EPS+PDS Depression Scale scores vs. PDS stable patié)nls
overlap 19/111 (HADS) :
(17.1%)
Demographics, lifestyle
factors
Dyspepsia Symptom
N=364 patients with Scale
FD, 14123 f:m::;; 486 Hospital Anxiety
Y Depression Scales Overlap group exhibited higher
. . . (HADS) symptom score 30 minutes after
.. Rome IV FD patients EPS: 36 patients drinking, higher anxiety/depression
EPS (Rome IV) Clinic-based cross- enrolled from 12 (9.9%), 21 female Electrogastroeraph scores ;md hicher sympathovagal
Cheng et al (2024)"7 China Adults sectional study hospitals from 7/2018 to ( Yastricgslo S apes}; ratio than thelg " ]}E,PSpand ‘l]’DgS
PDS (Rome IV) (ChiCTR 180016661) 12/2018 PDS: 125 patients & Wowav gr;ups_ PDS :’;‘d overlap groups
0, i)
(34.3%), 81 female Heart rate variability had reduced maximum tolerated
Healthy volunteers (autonomic function) volumes (MTV); P<0.05
EPS+PDS overlap: ? !
o .
203 (35.7%) patients, Nutrient drink test
140 female .
(gastric
satiety/accommodation)
Post-drinking GI
symptoms
N=131 participants
fulfilling symptom
criteria for Rome IV .
Functional Nausea and Demographics,
o . medications, health care FNVD overlap with FD in 81/131
Vomiting Disorders it (61.8%)
(FNVD), 2.2% of VISt e
Unged States, Rome IV Research . Qualtr1gs global market surveyed population Patient Health 30/73 (41%) CVS patients endorsed
. 18 anada, . . Internet cross-sectional survey in 2015 of adult overall X X . .
Aziz et al (2019) . Adults Diagnostic . . Questionnaire -12 occasional or regular cannabis use,
United . X health survey general populations in A .
X Questionnaire . . (PHQ-12) somatic 7/73 (9.5%) stated relief of
Kingdom study countries Chronic nausea and

vomiting syndrome
(CNVS): N=58 (1%)

Cyclic vomiting
syndrome (CVS):
N=73 (1.2%)

symptom severity

Short Form-8 quality of
life

symptoms with cannabis cessation
(CVS-cannabis hyperemesis
overlap); prevalence 0.1%




Rome IV Research
Diagnostic
Questionnaire

Internet cross-sectional

Qualtrics global market
survey in adult general

N=54,127 participants
(51% male, 44.3 years
old)

Rumination
syndrome: 1681 3.3%

Patient Health
Questionnaire-4 (PHQ-
4; Psychological
comorbidities)

Rumination + CVS overlap: 74,
~0.14%

Rumination +FD overlap: 451,
~0.83%

19 ;
Josefsson et al (2022) 26 countries Adults Rumination Questions health survey populations (2000-3000 Healthcare utilization CVSHED overlan: 376.~ 0.69%
(Rome IV diagnostic per country) FD: 4537, ~8.4% veriap: Rt
questions 32-34) PROMIS Global-10 . 1 Hzo
CVS: 780, ~1.4% CVS + CNVS overlap: 134, =0.25%
PHQ-15 (somatization) . 0 ro
CVNS: 618, ~1.1% CVNS + FD overlap: 361, =0.66%
Pediatric studies
17% had EPS, 47% had PDS, and
36% had overlap. The patients were
followed for 6 months and they
found that 38% of the PDS changed
Median age: to EPS (19%) or to the overlap
Italy 10 years; FD: Rome III criteria Prospective . . Rome IIT questionnaire group (19%), while 41.2% of the
20 5 -
Turco etal. 2016 range: 4.3— observational study Tertiary care clinic N=100 EPS group changed to PDS (29.4%)
16.8 years and to the overlap group (11.8%). In
the overlap group 30.6%
transitioned to PDDS, and 19.4% to
EPS.
Bowel DGBI Overlap
Adult Studies
_ . FC patients older, higher education
N b}t?ioap;ﬁfc‘gfms level, 44.8% FC patients had
diacnosis of Demographic abdominal pain. IBS-C worse CSS
consti gation (ICD- questionnaires, SF-12 and PAC-QOL, worse
Clinic-based, cross Groun Health Members 9CI\[;I 569.0X) Health Survey, Patient psychological distress on BSI and
IBS-C (Rome III) sectional survey otP Group Health ! Assessment of greater SF-12 impairment.
Wong et al (2010)?! (secondary analysis of Coo erati\lfe of Puget IBS: 201 paticnts Constipation Quality of
United States Adult >18 FC (Rome III) larger study on risk ScI: nd (GHC) ag (7'80/ fe}?nale) Life (PAC-QOL), Removing diagnostic overlap
years old factors for chronic u > ? Constipation Severity exclusion: 89.5% of IBS-C also

constipation and
impact on HRQOL and
health care costs).

healthcare maintenance
organization from
9/1/2005 to 12/31/2005

FC: 231 patients (70%
female)

Controls: 1,700
patients (age and sex-
matched)

Scale (CSS), Brief
Symptom Inventory
(BSI). Measurements at
baseline and 12 months
follow-up

meet criteria for FC; 43.8% of FC
meet IBS-C criteria

Approximately 1/3 of participants at
enrollment switch diagnoses at 12
months: IBS-C to FC (33%) and FC
to IBS-C (32%)




Heidelbaugh et al
(2015)*

United States

Adults >18
years old

IBS-C (Rome III)

CIC (Rome
11I);stratified into CIC-
A (abdominal
symptoms >1 weekly)
or CIC-NA (no
associated abdominal
pain)

US population-based
survey, cross-sectional
online survey

Universal Survey
Opinionsite, random
cohort of 37,500
participants invited by
email to participate

N=10,030
participants

IBS-C: 328 patients
CIC: 552 patients

[CIC-A: 363 (65.8%),
CIC-NA: 189 (34.2%)]

31-question survey:
symptom severity and
bothersomeness,
physician consultation,
work/school
productivity

All symptoms significantly more
frequent in IBS-C vs. CIC
(P<0.0001).

Constipation extremely/very
bothersome: IBS-C (72%)>CIC-A
(62%) >CIC-NA (40%) ; P<0.01 all
pairs.

Other measured symptom bother:
IBS-C and CIC-A > CIC-NA
(significant).

GI symptom effects on productivity
(days/month): IBS-C (4.9) > CIC-A
(3.2) >CIC-NA (1.2); P<0.001 all

pairs

Rey et al (2014)%

Spain

Adult >18
years old

IBS (Rome I1I)
CC (Rome III)

Non-painful CC
(Rome III)

Painful CC (Rome IIT
CC with abdominal
pain/discomfort 2-3
days per month, but

not IBS-C)

CC + IBS (participants
meeting Rome criteria
for both CC and IBS)

Population-based,
random cross-sectional
telephone survey

Spanish population,
identified via national
telephone directory,
6/2011

N=1500 participants;
762 (50.8%) female

CC: 555 patients (37%
interviewees); 288
(91%) with symptoms
>6 mo.; overall
prevalence 19.2%.

Nonpainful CC:
209/288 (72.6%);
13.9% overall
prevalence

Painful CC: 30/288
(10.4%); 2.0%
prevalence overall

CC + IBS: 49/288
(17.0%); 23 IBS-C
and 26 unsubtyped
1BS; 3.3% overall
prevalence

Controls:
nonconstipated
participants

Sociodemographic
questionnaire, quality of
life in constipation-20
(CVE-20)

Participants with painful CC or
CC+ IBS were younger, reported
more constipation, more
constipation symptoms vs. non-
painful CC.

Nonpainful CC more satisfied with
laxative regimens than other
subgroups.

No significant differences in
constipation-related QOL among
nonpainful CC, painful CC, and CC
+IBS.




N=4224 consecutive
patients; mean age
47.6 (16-93) years old;

Demographics and BMI

IBS-C
younger, female, never married,
more likely to report anxiety type
symptoms, somatization-type
behavior, greater individual
constipation symptoms and

Removing diagnostic mutual
exclusivity exclusion: 513 with
CIC, overlap with IBS-C in 18.1%

vs. CIC: significantly
bloating.

Removing diagnostic mutual

Ontario,
Canada

Ford et al (2014)*

Adults >18
years old

IBS-C (Rome III)
IBS-M (Rome III)

IBS-D (Rome III)

Clinic-based cross-
sectional survey

Consecutive, unselected
patients with GI

outpatient clinics at two

hospitals in Hamilton,

Ontario; 1/2012 to
12/2012

2617 (62.0%) female

IBS-C: 175 (11.3%)

symptoms attending
IBS-
IBS-D: 380 (24.5%)

Outpatient Departments

M: 509 (32.8%)

FDr: 95 (6.1%)
CIC: 343 (22.1%)

N=60 female
participants

Hospital Anxiety and
€xc

Depression Score
(HADS)

7- to 9-day baseline

symptom diary
(abdominal pain,
bloating, bowel

urgency; Bristol Stool
Form Scale), Hospital
Anxiety and Depression
Scale (HADS),

lusivity exclusion: 615 with FDr,
overlap with IBS-D in 27.6%

IBS-D vs. FDr: significantly
younger age, more females, more
anxiety and somatization; trend
toward lower BMI, higher education
level; less loose, mushy, or watery
stools, more bloating

FDr: 50.5% did not report
abdominal pain or discomfort at
required frequency

IBS-C vs FC: more abdominal pain
and bloating, worse constipation

45% (5/11) FC and 69% (16/23) of
IBS-C reported abdominal pain on
more than one occasion on 7-day
diary, no statistical difference in
dairy reports of pain on >1
occasion, bowel-movement
associated symptoms similar in both
groups

Greater post-prandial symptoms in
IBS-C vs HV (not FC)

Shekhar et al (2013)%

United
Kingdom

FDr (Rome I1I)
CIC (Rome IIT)
IBS-C (Rome III)
FC (Rome III)
Adults >18
years old

(tertiary patients

at University Hospitals
of South Manchester

excluded), local general
practices, community

recruitment, existing

IBS-C: 24 (aged 19-
50)

FC: 12 (aged 25-46)

symptom measures
arker

(PDP) 5-HT

hourly, Sitz M
Study (5-day), rectal
barostat testing
No difference first sensation and
platelet-depleted plasma stool sensation thresholds in IBS-C
vs FC; lower pain threshold in IBS-
C<FC<HV

Clinic-and community
based case-control
study

departmental pool of
volunteer patients

HV: 24 (aged 20-49),
age and sex-matched

levels)

concentrations (fasting
and post-carbohydrate

rich meal serotonin

FC and IBS-C similarly delayed
colic (P<0.01) and right segmental

(P<0.01) transit vs HV

Reduced PDP post-prandial
serotonin levels in IBS-C , but
similar meal response in FC and

IBS-C




Koloski et al (2015)%

Australia

Adults >18
years old

IBS-C (Rome

Population-based,
111)

telephone survey

random cross-sectional

Postal survey (equal

South Wales, Australia

female: male) from New

N=3260 (53.8%
female), mean age
54.3 (SD 15.6) years,
54.6% completed
greater than high
school level education

FC: 206 (6.5%)

IBS-C: 109 (3.5%)

factors, Hospital

Scale (HADS), SF-12
quality of life, health
care seeking
Latent class analysis
(LCA)

Demographics, lifestyle

Anxiety and Depression

FC vs. IBS-C: significantly older,
less exercise (number of times,
amount), higher SF-12 mental

functioning, less health care visits in
past 12 months

LCA approach: one class
predominantly FC (75%), with
lower pain levels, more males. 2nd
class mix of IBS-C and FC (56.7%
and 43.3%, respectively)

Bouchoucha et al
2017)¥

France

Adults

FC (Rome III)

IBS-C (Rome III)

Clinic-based cross-
sectional survey

Consecutive, outpatients
consulting at the
Gastroenterology Clinic
of the Anicenne
Hospital (tertiary
neurogastroenterology
clinic) , referred by
Center for Functional
Gastrointestinal and
Motility Disorders
(CEFRED Centre
d'Exploration
Fonctionnelle et de
Reeducation Digestive)

N=337 consecutive
outpatients , 43.5 £0.9
years old, 81% female

Diarrhea, constipation,
bloating and abdominal
pain symptoms (0-9
Likert), Bristol Stool
Form Scale; Total and
segmental colonic
transit time (CTT)
(radiopaque markers)

IBS-C vs FC: Greater frequency of
female patients in IBS-C (87%) vs
FC (74%), P=0.002

IBS-C with more severe
constipation symptoms (P=0.002);
similar stool form in both groups

Total and segmental CTT similar in
IBS-C and FC

IBS associated with higher risk of
bloating (P=0.013) and abdominal
pain (P<0.001) ; Discriminant
analysis: these two parameters
correctly classify patients (71.2%
overall; 73.7% IBS-C and 68.2%
FC)

Drossman et al (2008)*

United States
and Canada

Adults > 18
years old

IBS -C (Rome II)
IBS-D (Rome II)
IBS-M (Rome II)

IBS-Alternating
(Rome II)

Painful constipation

(FC with pain >2 days
per week); stratified to

high pain constipation
(HPC) and low pain
constipation (LPC)

Follow-up surveys of
participants in double-
blinded randomized
RCT (desipramine,
RO1 DK49334)

University of North
Carolina and University
of Toronto
gastroenterology clinics

N=190 female
participants, mean age
39.9 years, 85.7%
white, mean education
level 14,9 years,
52.4% married

PC: 41 patients
IBS-C: 80 patients
IBS-A: 55 patients

IBS-D: 55 patients

2-week diary cards
(100mm VAS on
abdominal pain or
discomfort), stool
frequency, stool
consistency (BSFS)
completed at
randomization and 3, 6,
9, 12 months

Sickness Impact Profile,
healthcare utilization

PC vs IBS: higher pain scores
(P=0.002), lower education
(P=0.02), greater healthcare use and
surgeries (P=0.05 to 0.003)

PC similarities to IBS-C and IBS-A
but different than IBS-D): stool
frequency and consistency, bloating,

laxative/antidiarrheal use, lower
education

Over | year, PC: higher pain scores
vs IBS, stool frequency between
IBS-C and IBS-A, stool consistency
similar to IBS-A

HPC and LPC: no difference in
constipation, HPC switch to LPC
over time, LPC pain cores stayed
low




Singh et al (2020)*

United States

Adults

IBS-D (Rome 1V)

FDr (Rome IV)

Clinic-based cross-
sectional survey

Consecutive new
patients (N=591)
presenting to outpatient
Center for Functional
Bowel Disorders and GI
Motility at Beth-Israel
Deaconess Medical
Center between
10/2017-7/2018

N=118 participants

FDr: 60/118 (50.8%);
75% female,
49.2+18.4 years old

IBS-D: 58/118
(49.1%); 69.4%
female, 35.1+12.4
years old

Demographics and
healthcare utilization

Gastrointestinal
PROMIS scales

PHQ-15 measure of
somatization symptoms

PAGI-SYM dyspepsia
symptom severity

Bloating (100-point
VAS)

PROMIS Anxiety (7a),
Depression (8a) , Sleep
Disturbance (6a)

IBS-D significantly younger than
FDr (P<0.001)

Significant overlap of symptoms in
IBS-D and FDr; abdominal pain
prevalence (100% vs. 77.1%) and
severity higher in IBS-D

Mean diarrhea PROMIS score
greater in IBS-D than FDr (driven
by higher fecal urgency related
distress)

Proportion of patients with bloating
and bloating severity, and bowel
movements with diarrhea
comparable in FDr and IBS-D

Upper GI symptoms on PAGI-SYM
similar in IBS-D and FDr

Prevalence of anxiety and
depression similar in IBS-D and
FDr; Mean anxiety, depression,

sleep disturbance, and somatization
similar in both groups

Pediatric studies

Questionnaire on

Demographic
questionnaires,
PedsQOL, Child
Somatization Inventory,
Questionnaire to
diagnose child

56.0% overlap between IBS-C and

Pediatric maltreatment to identify FC. Exposure to physical abuse
Rajindrajith et al. . . . . . N=1792 students, all 3 forms of child - EXP! phy >
30 Sri-Lanka 9-12 year old Gastrointestinal Cross-sectional 4 semiurban schools o . . emotional abuse, and sexual abuse
(2017) 54.6% female abuse: physical, sexual,
Symptoms (QPGS) and emotional abuse was equally prevalent among
Rome IIT Questions allowed t(; adolescents with FC and IBS-C.
investigate abuse based
on World Health
Organization criteria
(unspecified
questionnaire)
C;;g:ﬁ;a, N=6193 Children 8-18 Demographic 8.4% of children had at least one
- i i 0, . . . .
Velasc;: Benitez, et al. Ecuador, El 8-18 years QPGS Cross-sectional School based years of age, 50.4% questllonnalre, schoollng overlgp, llBS + FAP + functional
(2018) Salvado female, Age 11.8 environment (private, constipation (1.1%). No cases of
M;/xicor, +2.2 public, grade) overlap of IBS with FC alone.

DGBI Overlap Across Anatomical Regions

Upper DGBI Overlap




Adult studies

Outpatient oesophageal

697 patients with
heartburn, 65%

Structured interview
based on questionnaires
for GERD, IBS,
anxiety, and depression,

IBS and anxiety were independent

de Bortoli et al (2016)% Ttaly Adults ROME III, GERD-Q Observational GERD, 35% FH. risk factors for FH in comparison
centers IBS+GERD 33% off-therapy upper- with reflux-related heartburn in
> gastrointestinal (GI) multivariate analysis.
IBS+FH 77%
endoscopy and 24 h
MII-pH monitoring
IBS and FD are common in the
ROME III IBS and Prospective 71 patients, 33 NERD, Questionnaires. seri:retosrizc(tg?glif Gilillc));i]zil
Neumann et al. (2008)* Germany Adults P Outpatient reflux clinics NERD+IBS 63.6%, ’ ymp \oloatims, abd
FD, NERD observational study endoscopy pain, constipation and diarrhea)
ERD+IBS 48% . X
slightly more prevalent in NERD
than in ERD and BE.
139 patients 42.4%
FD alone, 21.6% had Patients with FD+IBS overlap had
. FD+NERD, 19.4% Questionnaires, more severe postprandial abdominal
Futagami et al. (2013)* Japan Adults ROME II\IIIIEI?S & IBS, obsel)ri/(;stl'):::lv; d Tertiary care FD+IBS, 16.5% endoscopy, (13)C- fullness, heartburn, and feeling of
! udy FD+NERD+IBS, acetate breath test hunger than those with FD or IBS
10.1% IBS, and 8.6% alone.
NERD.
NERD overlapped more frequently
2388 participants, FD with FD and IBS than RE. EPS was
ROME III FD & IBS, Prospective . 8.1%, IBS 10.1%, Questionnaires, upper more prevalent than PDS in NERD.
35
Noh et al. 2010y South Korea Adults LA GERD observational study Health screening IBS+NERD 41.9%, endoscopy High somatization score and FD
IBS+RE 11.2% increased the OR for NERD in
multiple regression analysis.
Pediatric studies
— o,
Standardized Overlap IBS +FD =33 %. At leas',l
100 patients, Mean questionnaires one GERD symptom was present in
i > [ : Wi 0 H
Friesen et al. (2016)¢ USA Children age Rome IIL IBS, FD and Retrospective review Urban age: 13 years 9 For GERD and 74 %of patients with 41 % reporting
8-17 years symptoms of GERD X heartburn.
months, 76% female overactive bladder ) d /. did
syndrome (OBS) Overlap syndromes/symptoms di
Y not vary by FD subtype.
IBS and Upper DGBI Overlap
Adult studies
Risk and protective
factors using
888 individuals (IBS: demographics, the .
5.2%, FD: 9.9%, FD Rome IV Diagnostic \glongerilhad g%gher preyﬁlgnce ratzs
. - was present in 47.8% Questionnaire, clinical or both con itions, with increase
Kovics et al. (2022)% Gibraltar Adults Rome IV criteria Internet survey 2019-2020 . . healthcare utilization and reduced
of IBS cases, and IBS diagnosis history, . p .
. o P quality of life in those meeting
present in 25% of FD healthcare utilization, . L
. . diagnostic criteria for both.
cases. and quality of life
measured with PROMIS

Global-10.




Loosen et al. (2022)**

Germany

Adults

Disease database,
physician diagnosed

Retrospective cohort
study

2010-2019

65,569 patients; Mean
age was 48.8 (SD:
18.4) years, 65.0%

were female

Overlapping GI
diagnoses before and
after IBS diagnosis

High overlap between IBS and other
GI diagnoses; 55% patients had >1
preexisting GI diagnosis within 12

months prior to IBS diagnosis. Most

common overlapping diagnoses
included intestinal infectious
diseases (26%), gastritis/ duodenitis
(21%), oesophageal disorders
(15%), non-infectious
enteritis/colitis (7.4%), functional
dyspepsia (6%). 41% received one
of these diagnosis within 12 months
after IBS diagnosis.

Barberio et al. (2022)*

UK

Adults

Rome IV criteria

Longitudinal
observational study

Referral centers in UK

807 individuals. At
study entry, 55.3%
IBS+FD overlap.

Consultation behavior,
treatments commenced,
psychological health,
IBS symptom severity,
impact, depression
scores

Risk factors for FD-IBS overlap
include intensified healthcare use,
severe IBS symptoms, chronic
abdominal pain, and elevated risk of
anxiety and depression.

Nam et al. (2021)*

South Korea

Adults

Rome IV criteria

Prospective
observational study

Nine tertiary referral
centers in Korea

667 participants (334

healthy controls, 168

with FD-only, 37 with
IBS-only, 128 (19.2%)
with FD+IBS overlap.

Symptoms were
assessed using
questionnaires including
GI symptom-related
items and the Hospital
Anxiety Depression
Scale (HADS), with
diagnoses based on
Rome IV criteria, and
the clinical
characteristics of FD-
IBS overlap were
compared to FD-only or
IBS-only groups.

In FD+IBS overlap, men
complained of reflux symptom and
loose/watery stools more than
women (P < 0.05), whereas women
showed more severe GI symptoms,
especially epigastric pain/burning
symptoms, and higher depression
scores than men (all P < 0.05).
Higher HADS scores with IBS+FD
overlap.

Oshima et al. (2021)*

Japan

Adults

Rome III criteria

Online survey

Randomly assigned
panelists in 2020.

5157 participants (FD:
8.5%, IBS: 16.6%,
FD+IBS overlap:

4.0%).

Psychological
symptoms (HADS),
stress, physical
distancing, worries
about COVID-19

FD-IBS overlap was negatively
affected by the COVID-19
pandemic, with FD-IBS overlap
being a significant factor associated
with symptom deterioration.
Symptom deterioration experienced
by 19% during COVID.

Nakov et al. (2020)**

Bulgaria

Adults ages
18-65

Rome IV criteria

Internet survey

A population of social
media users in Bulgaria

1896 individuals;
mean age 35.5 years
(SD 11.7), 73.1%
females; (IBS: 20%,
FD: 12.7%, FD+IBS
overlap syndrome:
11.7%).

Sociodemographic
factors, behavioral and
lifestyle characteristics,

gender, age, marital
status, occupation,
alcohol consumption,
sexual problems, milk
intolerance.

Prevalence of FD was 12.7% (39%
PDS, 33% EPS, and 28%
overlapping PDS+EPS). Patients
with IBS (p<0.001; OR: 127.88)
significantly associated with FD
prevalence. Gender (p=0.013), milk
intolerance (p<0.001, OR: 1.65),
urinary (p=0.035) and sexual
problems (p<0.001,0R: 1.80) were
associated with OS prevalence.




120 patients with
DGBI (FD+IBS

Symptom severity, age,

Severe IBS or FD symptoms
increased likelihood of FD+IBS
overlap (OR = 3.1 and OR =9.0

. Gastroenterology overlap: 64%higher gender, IBS subtype, X .
von W:;lffen etal. Australia Adults Rome IV criteria PrOSPeCthC outpatients of a tertiary with standard FD+IBS overlap respectively). Symptom severity for
(2019) observational study . : IBS- or FD symptoms were
center. assessment vs. 23% in prevalence, and risk - - . .
- significantly higher for patients with
standard clinical factors. . .
documentation FD+IBS overlap vs. patients with
FD or IBS alone (p<0.01)
Gastrointestinal
+
2031 respondents (FD: symptoms, sleep liIkBe?ihgoDdoc:/fef:go}i? ;?:eﬁT celf:l?tty
0, . 0, M 3
Kim et al. (2018)* South Korea Adults Rome III criteria Population-based South quea, 2251 4.8%, IBS: 8.0 A)f dlsturbance,‘Pmsburgh index (OR, 3.88), daytime
participants. FD+IBS overlap: Sleep Quality Index, . . .
1.8%) Epworth Slecpiness sleepiness (OR, 2.47), and insomnia
T (OR, 2.84) versus healthy controls.
Scale
. Risk factors including
Outpatient genetic polymorphisms Bloating was a risk factor for
. Gastroenterology clinics 632 participants (FD: .
Choi et al. 2017)* South Korea Adults Rome Il criteria Prospective of Bundang Scoul 10.6%, TBS: 20.9 of S-HTTLPR and IBS¥FD overlap. PDS patients have
observational study . . . ADRA2A 1291 G a higher risk of coexisting IBS,
National University FD+IBS: 17.4%) el dcc icularly IBS-C
Hospitals in Korea alleles an K-1R particularly IBS-C.
' intron 779T>C
3,000 adults (1,523 Overlappi
. s male), Prevalence: GI ated veriapp 1{1]§Ss ymé’ tlglx)n S were
Perveen et al. (2014)* Bangladesh Adults Rome III criteria Community-based Sylhet district of IBS (12.9%), FD symptoms associate common mn B> anc patients,
survey Bangladesh with FD or IBS with epigastric pain and early
(8.3%), IBSFFD satiety as risk factors for overla,
(3.5%) ty P
Compared with non-IBS patients,
3014 patients (52.8% OR of FD among IBS patients was
2.09. Patients with FD+IBS overlap
female). FD+IBS . K .
. . Presence of postprandial had higher severity scores for
. Consecutive Chinese overlap: 5.0%. -
1 . Adults age > _— Prospective . - X fullness symptom (OR postprandial fullness and overall FD
Wang et al. (2008) China Rome III criteria - patients in general GI FD+IBS overlap: . .
18 years observational study . - . . 2.67,95% CI: 1.34- symptoms vs. those with FD alone.
outpatient clinic Higher severity scores . .
. 5.31). The only independent risk factor for
for postprandial ] 1
fullness symptom. FD+IBS overlap vs. FD alone was
postprandial fullness symptom (OR
2.67).
FD+IBS is more prevalent in female
All patients underwent patients and is associated with
309 patients (207 H pylori testing, ga§trlc greater weight lloss, and with grealter
] o Prospective o ) women, age 42 +/- barf)?tz?l to detlermn'le overall dyspep51'a symptom severity.
Corsetti et al. (2004)* Belgium Adults Rome II criteria University Hospital 08 yr; ) FD 54% sensitivity to distention FD + IBS patients had a lower
. . o

observational study

FD+IBS 46%

and accommodation to a
meal, and gastric
emptying breath test.

threshold for first perception and for
discomfort, and a greater prevalence
of hypersensitivity to gastric
distention (44%vs 28%, p < 0.05).

Pediatric studies




FD comprising 35% by child report,
47% by parent report and 57% by
154 participants, ‘physiciar@ eval;xation. {BS was
Schurman et al Children age Prospective cohort Mean age: 11.8 +/-2.5 Demographic dlagnosed in 30% by child report,
(2005)* usA 8-18 years Rome II, IBS and FD study Urban years, 64% female, questionnaire o 20% by parent report and
86%% White 12% by physician evaluation. Both
FD and IBS were met by 10% of
child report, 10% by parent report
and 30% by physician
Patients were significantly more
) ) 106 participants, mean ) likely to be diagnosed with FD
Edwards et al. USA Children age Rome IIT and Rome Retrospective chart Urban ave: 13.4 years ’70 %y Demographic (84.9% vs. 52.8%), IBS (69.8% vs.
2018)* 8-17 years 1V, IBS and FD review 8¢ Af Y ) > 1870 questionnaire 34%), and FD/IBS overlap (58.5%
cmale vs. 17.9%) by Rome IV criteria, as
compared to Rome III criteria
345 total: 78 IBS
(60.3% female) Mean
Children age Prospective cohort . age: 9.79 +/-3.45 Demographic Prevalence of FD in IBS patients
Karabult et al. (2013)% Turkey 4-18 Rome IIT d Tertiary care years, 214 healthy . . was 80.8%, or 63/78, significantly
-8 years study controls (49.5% questionnaire higher than the control group.
female) Mean age:
9.49 +/- 3.49 years.
Schurman et al. Children age Retrospective cohort . 250 children. Mean Dempgraphic FD d§m0nerated signi:'lcanl overlap
@017) USA 8-17 years Rome IIT study Tertiary care age: 13.25 +/-2.78 questionnaires with IBS (.42). No % or cases
years, 68% female. Factor analysis reported.
39% of patients met Rome IV
criteria for FD only and 8% met
) Demographic criteria for IBS only. 53% had both
Colombo et al. (2021)% USA Cél 1lldren age Rome IIT Cross sectional Tertiary care 260 children. questionnaires IB.S an(g FD .DHeartburrt was present
-17 years DSDSC. BASC-3 in 38% (27% FD, 35% IBS, and
’ 46% of both IBS and FD ; p<0.01.
They had more chest pain, bloating
and sleep problems.
0,
Children ages 124142 (§700) at least 66% met the criteria for 1, 29% for
Helgeland et al. (2009)% Norway 415 Rome II1I, IBS +FD Population based Urban Mean a e.‘ 94 +/ 9’4 QPGS 2, and 5% for 3 diagnoses. IBS+FD
) ge o8 T 2 = 1 patient. 1/124 (0.8%)
years, 63% female
Standardized
. 100 patients, Mean questionnaires Overlap IBS +FD = 33 %.
Friesen et al. (2016)¢ USA Cél 1ll¢§ren age Rome III, IBSf’ gEDRa};ld Retrospective review Urban age: 13 years 9 For GERD and Overlap syndromes/symptoms did
-/ years symptoms o months, 76% female overactive bladder not vary by FD subtype.
syndrome (OBS)
Bowel DGBI and Fecal Incontinence (FI) Overlap
Adult studies
3145 healthy L IBS (OR 12.5) and constipation
o individuals, 10.5% FI Rome IV criteria, (OR: 4.4) were the most significant
IBS, constipation, (32.2% IBS+FI online Groningen factors contributing to FI. Amon
Sun et al. (2023)* China Adults fecal incontinence Observational Study Population ’ 360 2 ? Defecation and Fecal h ) e - Among
(Rome 1V) 36.2% Continence the patients with constipation-
constipationtFI, . R associated FI, 56.3% used anti-
31.6% Isolated FI) questionnaire diarrhea medicine.




1278 respondents, 758

Demographics, Rome
IV questionnaire,

Individuals with FI older, more
likely to have IBS-D (47.0% vs

IBS, fecal with IBS, 202 (26.9%) Bristol Stool Form 39.0%, p=0.008) and more severe
Goodoory et al (2023)% UK Adults incontinence (Rome Cross-sectional study UK national registry with Rome IV FI, Scale, IBS-SSS, HADS, IBS symptom scores, also higher
v) mean 47.2 yrs,1086 VSI, PHQ-15 (PHQ- depression, somatic symptom, and
(85%) female 12), WPALIBS, IBS- GI specific anxiety, and poorer
QOL, healthcare costs HRQOL.
470 patients with IBS Demographic and
(304 US, 168 di —related FI I higher in old .
Sweden). 70 to 77% ~ disease-relate prevalence higher in older age;
) ) female, mean age information, IBS-SSS, IBS patients with FI had ovgrall
Adults 18 to 65 IBS, fecal Academic tertiary 34111 t(; 36214 yrs IBS-QOL, HADS, BSI- worse IBS symptom severity,
Simren et al (2017)% Sweden, US incontinence (Rome Cross-sectional study referral clinics in US FI>1d 11.1 18, WPATLIBS, poorer HRQOJI, psychological
years 11I) and Sweden - z;y per mon colorectal sensitivity distress, and negative impact on
in 19.7% (US) anq (balloon distension), work productivity. No associations
13.7% (Sweden), with o H X
29.8%-43.7% having cqlorectal motility with colorectal physiology.
less frequent FI (radioopaque markers)
FI severity: mild in 23.9%,
moderate in 34.7%, severe in
31.9%; equal prevalence of FI in
Consecutive new and 500 patients with IBS ADAemographics and maloes/females; mS—Dﬂhighest
Atarodi et al (2014)%7 UK Adults IBS (Rome III) Cross-sectional study folllow—up patient§ ip (3:; ff6m ;el;)"s r;;;m Cslénsl??gss}jggﬂn;’;gz’ (I-?isg'}zle/x?)hl:(u;bﬁifrllilxll:llzr/‘gelr]?/ir(lii
tertiary referral clinic (57%) with F1 FI questionnaire urinary incontinence with FI; 23.4%
had no disclosed FI to provider,
30% use incontinence pads
regularly
703 patients with IBS FI associaltec'l with worselHRQOL
. . (statistical, not clinical
Adults ages Internet and local GI (506 female), mean 35 Rome IV questionnaire, significance). QOL predicted more
Hunt et al (2018)%8 us 18.82 IBS (Rome I1I and IV) Cross-sectional study lini years. FI-SSS, FI-QoL, FFQ, b hological variabl
years chimies 60% reported FIin | VSI, IBS-QOL, GI-Cog y psychological variables (e.g.,
lifetime anxiety, catas}rophlzmg) rather than
physical symptoms
Constipation and/or FI are not
always identified appropriately by
patients. FC respondents were 2.7
Rome I criteria times more likely to suffer from FI
constipation, fecal Cross-section of the 1259 respondents, Groningen Defecat;on vs. non-constipated. 48.7% with
Meinds et al. (2017)% Netherlands Adults incontinence (Rome Observational study h lati 24.5% FC, 7.9% FI, & gl Conti FC, 35.0% with FI, and 38.6%with
) Dutch population 3.5% FC+FI Fecal Continence FC+FI qualified their bowel habits
checklist . " o "
as either "good" or "very good".
49.4% of the respondents with FC
and 48.0% with FI had not
discussed their complaints.
3078 participants, In adjusted mode[s, women hafi
L . Women (FI 11.2%, Hard stool consistency. greater odds of having constipation
Adults 50 and constipation, fecal National Health and FC 11.8% FI-;-FC, stool frequency. loss 0% (OR 3.0) and FI (OR 1.4), and
Andy et al. (2016)*° USA incontinence, Cross-Sectional Study Nutrition Examination 070 q Y, combined symptoms (OR = 4.6)

older

Combined Symptoms

Survey (2005-2010)

1.4%) Men (FI 8.7%,
FC 4.6%, FI+FC
0.4%)

solid, liquid, or mucus
stool

than men. Shared risk factors
included poor self-rated health and
depression symptoms.




Sze et al (2013)%!

USA

Adult women

fecal Incontinence,
Rome III constipation
and IBS

Cross-Sectional Survey

Two gynecological
outpatient clinics over
24 months

2319 women (FC
31%, FI 10%); 43%
FI+FC)

4-item FI questionnaire,
demographic and
clinical history

constipated women were more
likely to have FI vs. nonconstipated
women [relative risk (RR) 1.60;
prevalence of FI was strongly
associated with the number of Rome
III constipation symptoms
(p<0.001).

Pelvic Floor Dysfunction and Bowel DGBI Overlap

Adult studies

Patcharatrakul et al
(2011)%

Thailand

Adults

Rome 11 IBS, DD

Prospective
observational study

Tertiary center

50 patients with DD
(58% Rome II IBS)

Treating dyssynergic
defecation patients with
IBS by biofeedback
therapy (BFT) improved
both constipation and
IBS symptoms.

IBS symptom disappearance was
observed more frequently in
patients with an improved
defecation index compared with
those with no improvement (
P<0.05). High pretreatment
constipation symptom score, high
rectal sensory threshold, and a
delayed colonic transit time
portended poorer treatment
outcomes.

Ahadi et al (2014)%

Iran

Adults/adolesc
ents ages 15-
75

Rome III IBS, DD

Prospective
observational
(nonrandomized,
single blinded, semi
experimental) study

Tertiary center

41 patients with DD
(46.3% IBS)

Evaluation of defecation
dynamics and balloon
expulsion testing

IBS symptoms and anismus
decreased significantly after BFT (P
< 0.01). with similar results in non-

IBS. Constipation symptoms
(sensation of incomplete
evacuation, difficult and painful
defecation), defecation facilitative
manual maneuver frequency, pelvic
floor muscles resting amplitude and
strain amplitude decreased and
squeezing amplitude improved
significantly after BFT in both IBS
and non-IBS in both groups with
and without IBS (P < 0.001). There
were not significant differences
between patients with and without
IBS (P > 0.05) with respect to
outcome.

Mulak et al (2010)%

Poland

Adults

Rome IIT IBS

Cross-sectional study

Tertiary center

66 patients with DD
(41% DD)

Anorectal manometry
and rectal distension test
using water-perfused
catheter and balloon

No significant differences in
manometric parameters between
IBS subgroups and the control
group, except for pelvic floor
dyssynergia (PFD). Lower rectal
pain threshold observed particularly
in IBS patients with diarrhea and
mixed bowel habits (p <0.01).

Nyam et al (1997)%

USA

Adults

Constipation, Slow-
transit constipation
(STC), pelvic floor
dysfunction (PFD)

Cross-sectional survey

Tertiary center

74 patients with
resistant constipation
(70.3% STC only,
29.7% STC-PFD)

Colonic transit studies
(marker or scintigraphic
transit technique), tests
of pelvic floor function

Physiologic evaluation reliably
identified patients with severe
chronic constipation who might
benefit from surgery. No difference
in the outcome of surgery in
patients with STC alone vs. STC +
pelvic floor dysfunction.




Constipation, slow-

134 patients (112
females, median age
52);20.9% STC,

Anorectal manometry,
electromyography

No diagnostic group differences in
anal sphincter pressures. Rectal
sensitivity to balloon distension was
lower (P < 0.05) in patients with
delayed transit. Paradoxical

. 66 Adults/adolese transit constipation Prospective . 23.9% PFD, 20.1% (EMG), balloon puborectalis contraction (PP.C) was
Glia et al (1998) Sweden ents ages 17- . - Tertiary center o . . found on EMG in 42 patients
(STC) and pelvic floor observational study STC+PFD, 35.1% expulsion test, colonic
79 k o o (31%). The prevalence of PPC was
dysfunction (PFD) normal transit time transit-time study, . . . .
and normal pelvic defecography higher (P = 0.001) in patients with
floor function PFD. Inability to evacuate the rectal
balloon was reported by 37% of
PFT and 12% with normal pelvic-
floor function (P < 0.001).
No symptoms suggestive of STC vs.
. o High-resolution DD; patients with STC and DD
Chronic constipation . .
(CC), dyssynergic 230 patients (22% DD anorectal manometry reported more severe constipation
’. Prospective - only, 55% STC only, (HR-ARM), Balloon vs. normal transit and anorectal
67
Tanner et al (2021) USA Adults defez?gletrgils)iz and observational study Motility center 13% of both DD and expulsion testing (BET), function. DD and STC evaluations
constipation (STC) STC) whole gut transit needed to define pathophysiology
P scintigraphy (WGTS) of symptoms and help direct
treatment in CC.
128 patients (23% had
secondary
. o
Rome III FC and IBS- constipation, 8% Anorectal manometry Patients with DD were more likely
. functional .
C, Dyssynergic L (ARM), Balloon to have a history of finger
. . constipation (FC), and . X Lo
68 . Adults ages defecation (DD), Slow Prospective o S expulsion test, Colon evacuation, straining, incomplete
Shah et al (2014) India . e - Referral center 19% constipation- . . .
21-86 transit constipation observational study . transit study (CTS), evacuation, and sensation of
. predominant IBS (C- : .
(STC), Normal transit IBS). with primary Biofeedback therapy anorectal obstruction compared to
constipation (NTC) constipation, 46 had (BET) those without DD.
NTC, 15 had STC,
and 40 had DD.
231 patients (57.1%
FC and 42.9% IBS-C. DD was diagnosed in 55.3% and
Rome IV FD, IBS-C FC group: 54.7% 46.5% of FC and IBS-C patients,
. & Functional Prospective . inadequate defecatory Anorectal manometry respectively. Rectal hyposensitivity
Goyal et al (2019)* India Adults . : Tertiary center . (ARM) and Balloon : .
defecatory disorder observational study propulsion. IBS expulsion test (BET) was present in 60.6% of FC patients
(FDD) group: 89.4% P compared with 2% of IBS-C
dyssynergic patients (p < 0.001).
defecation)
Both STC and DD were associated
with lower GC24 and GC48 and
. slower AC t(1/2) than HC. GC48
AIRM’A]?ET’ Coiqmc differentiated DD from HC
ransit (geometric (p<0.001) and DD from STC
center) at 24 h and 48 h (p=0.007). AC t(1/2) values
Dyssynergic 1411 patients (27.6% (GC24 and GC48), p=.907).
defecation (DD), slow Prospective rectal evacuation Ascending colon half- differentiated HC from DD
70 s : - -
Nullens et al (2012) USA Adults transit constipation observational study Tertiary referral center disorder, healthy emptying time (AC (p=0.006) and STC (p<0.001) and

(STC)

controls (HC)

t(1/2), Residual content
in descending
rectosigmoid colon and
stool (DRS)

were associated with constipation
(DD vs STC, p=0.007). DRS at 48
h discriminated DD from STC
(AUC=0.82) and stool content at 48
h, increasing the odds for DD over
STC (OR per 5% in stool 2.4, 95%
CI1.1t035.5, p=0.03).




Rome IV FD, IBS-C,
Dyssynergic

230 patients (64.8%

High-resolution
anorectal manometry

IBS-C patients had a higher

. g o .
Lv et al. (2023)"" China Adults defecation (DD), Slow peorospective Motility clinic IBS-C, 352% FC) | \RM), Colonic transit prevalence of ‘fflayed colonic
transit constipation observational study DD: 85.2% IBS-C, test using the Sitz transit compared to FC patients
(STC) 81% FC marker study (36.63% vs 15.91%, P < 0.05).
Tertiary referral anorectal manometry adﬁ?:;::ﬁ gg%ﬁsl:;(;;gle?:ed
. . o
Kaplan et al.(2022)" Australia Adults Rome IIT IBS and FC obs:r:/(;st?:z:lv:tu d neurogastroenterology 146 pa}t:lg};s) (62% (/t\el:ll\i?’ r:z?:}z;z sOOI:'y greater constipation severity
Yy Clinic R lsgf;n time (BET) compared to those with no
xpuision i additional DGBIs (P = 0.004).
General DGBI Overlap
Adult studies
Rome IV diagnostic
questionnaire, Rome III
IBS questions, and 80 DGBI more prevalent in females
Internet in items to identify than males, associated with lower
Mulu—nanqnal . 24 countrics, personal 73.076 adult Yanables associated ) QOL and more frequent doctor'
3 (33 countries 22 DGBI (Rome III Population-based . . . o with DGBI. At least 1 visits. Proportions of IBS were with
Sperber et al. (2021) Adults . interviews in 7 respondents (49.5% . .
on 6 and IV) cross-sectional study . . DGBI in 40.3% persons Rome IV criteria vs. Rome III
. countries, and both in 2 women) . Lo
Continents) countries completing Internet criteria, in the Internet survey (4.1%
surveys vs 10.1%) and household
and 20.7% of persons survey (1.5% vs 3.5%)
completing the
household surveys.
5,931 of 6,300 general
population adults from
three English- The presence of FGIDs in multiple
g, | ot | rton s iaed i
) ? medication, surgical ! g LZ4HIOf, WORSe
Canada, and UK); history, somatization mental/physical QOL, more medical
. UK, US, Population-based Internet-based survey in 2,083 (35%) ’ - ? therapies, and a higher prevalence
74 3 s
Aziz et al (2018) Canada Adults Rome IV DGBI cross-sectional study 3 countries individuals met DGBI QOL, d(?ctor d}agnosed of abdominal surgeries; all P<0.001.
.. . organic GI disease, . . X X
criteria, qualified for Rome IV DGBI Individuals with DGBIs in multiple
average of 1.5 DGBI regions had greater somatization
diagnoses, and 742 of and worse QOL than organic GI
them (36%) qualified disease controls.
for DGBI diagnoses in
>1 anatomic region.
Pediatric studies
There were significant variations in
the prevalence of some DGBIs
among different European
countries.
Group A: Prevalence of DGBIs was
6602 students, Group 20.7% (F, 46.5%). One DGBI was
Europe A-age 4-10 (mean identified in 17.4% of the
75 urop: Children age Prospective Urban population in the age: 7.7 +/- 1.9y). Demographic 1dentt ! SO0
Scarpato et al. (2018) (multi- Rome III A . . . . participants, a combination of 2
country) 4-18 years Multinational study Mediterranean region 7148 students Group questionnaire

B- age 11-18 (mean
age: 13.8 +/- 2.1y)

DGBIs was identified in 2.8%, 3
DGBIs were identified in 0.4%, and
of 4 DGBIs were identified in
0.1%.Group B, prevalence of
DGBIs was 26.6% (F, 55%), with a
single DGBI recorded in 19.5% of
the participants, 2 DGBIs in 6%, 3




DGBIs in 1%, and 4 DGBIs in
0.1%.

Children ages

33 Schools, multiple

1588 children (51.8%

QPGS (Rome III).
Demographic
questionnaires (children

A single DGBI was diagnosed in
19.3% of the participants, two
DGBIs in 3.3%, three DGBIs in
0.4%, four in 0.3% and five in
0.1%.Overlap IBS/aerophagia
0.25%; IBS/abdominal
migraine/aerophagia: 0.25%;
IBS/abdominal
migraine/aerophagia/CVS: 0.12%;
IBS + AM + FD = 1 patients. 1/124

i 76 : .
Bouzios, et al. (2017) Greece 6-17 years Rome III, IBS Cross sectional cities feigalgejérgea;;gje. and family), exercise, (0.8%); IBS/CV'S/abdominal
TS hours of exposure to TV migraine/NRFI: 0.06%,
and bullying IBS/aerophagia/NRFI/CVS: 0.06%;
Increased physical exercise, male
gender and higher parental
educational level associated with
decreased odds of any-DGBI.
Prolonged TV-viewing, bullying at
school, and larger families increased
the likelihood of any DGBI.
Demographic
1537 participants. questionnaires 4/119 (3.4%) had IBS+AM. DGBIs
(51.1 % girls, 3.8% Sggfr;-gcthlstix;d were strongly associated with
unknown), Mean age: Q est'(lmilal}rel (SDQ) somatization and emotional
Gulewitsch et al. Children ages . 8.84 years +/- 1.25 uesh . . problems in community.
77 Germany Rome IIT Cross sectional Urban and rural . The parental version of . - ;
(2013) 6-10 years years. 119 individuals the Children’s Children with overlapping
or 7.7% fulfilled Somatlizartion conditions had higher evidence of
criteria for at least one I ¢ CSI somatization, and more emotional
DGBL _nventory (CSD) and behavioral problems.
Children and parental
response
66% met the criteria for 1, 29% for
2, and 5% for 3 diagnoses. IBS+AM
=10 patients. 10/124 (8.1%) 66%
met the criteria for 1, 29% for 2,
IBS. abdominal and 5% for 3 diagnoses. IBS +
migraine (AM), . aerolzhafgla =12 patients. 1'2/ 124
) acrophagia, cyclic 124/142 (87%) at least (9.7%); AM0+ FC=3 pauems.
Helgeland et al. (2009)% Norway Children ages vomiting syndrome Population based Urban 1 DGBL. Of those, QPGS 3/124 (2.4%); IBS + cyclic

4-15

(CVS), rumination,
functional dyspepsia
(Rome III)

Mean age: 9.4 +/- 9.4
years, 63% female

vomiting = 2 patients. 2/124 (1.6%);
IBS + AM + aerophagia =3
patients. 3/124 (2.4%); IBS +
rumination syndrome = 1 patient.
1/124 (0.8%); IBS + AM + FD = 1
patients. 1/124 (0.8%);
Aerophagia+FC+rumination = 1
patient. 1/124 (0.8%)

Abbreviations: HRQOL: health-related quality of life; IBS-C: irritable bowel syndrome with predominant constipation; FC: functional constipation; N: number of participants; SF-12:
Short Form-12 health survey; P: P value; US: United States; CIC: chronic idiopathic constipation; CIC-A: chronic idiopathic constipation with abdominal symptoms; CIC-NA: chronic
idiopathic constipation with no associated abdominal pain; CC: chronic constipation; IBS-M: irritable bowel syndrome with mixed bowel habits; IBS-D: irritable bowel syndrome with
predominant diarrhea; FDr: functional diarrhea; HV: healthy volunteers; 5-HT: 5-hydroxytryptamine (serotonin); VAS: visual analogue scale; IBS-A: irritable bowel syndrome with
alternating bowel habits; HPC: high pain constipation; PC: painful constipation; LPC: low pain constipation; PHQ-15: Patient Health Questionnaire-15; ; PHQ-12: Patient Health
Questionnaire-12;HADS: Hospital Anxiety and Depression Scale; VSI: Visceral Sensitivity Index; WPAILIBS: Work Productivity and Activity Impairment Questionnaire for IBS; BSI-18:




Brief Symptom Questionnaire-18; QPGS: Questionnaire on Pediatric Gastrointestinal Symptoms; Rome III PAGI-SYM: Patient Assessment of Upper GI Disorders Symptoms
Questionnaire; PROMIS: Patient-Reported Outcomes Measurement Information System; EPS: epigastric pain syndrome; PDS: postprandial distress syndrome; T1/2: half emptying time;
H. pylori: Helicobacter pylori; CagA: cytotoxicity-associated immunodominant antigen; FD: functional dyspepsia; CIN: chronic idiopathic nausea; EGD: esophagogastroduodenoscopy;
BMI: body mass index; OR: odds ratio; GERD: gastro-oesophageal reflux; GI: gastroenterology; SF-8: Short Form-8 health survey; QOL: quality of life; IBS-QOL: IBS Quality of Life
questionnaire; FI-SSS: Fecal Incontinence Symptom Severity Scale; FI-QoL: Fecal Incontinence Quality of Life; FFQ: Fear of Food Questionnaire; GI-Cog: Gastrointestinal Cognitions
Questionnaire; FCP: functional chest pain; FH: functional heartburn; DGBI: functional gastrointestinal disorder; RH: reflux hypersensitivity; PPI: proton pump inhibitor; NERD: non-
erosive reflux disease; ERD: erosive reflux disease; RE: reflux esophagitis; BE: Barrett's esophagus; MBNI: mean baseline nocturnal impedance; CI: confidence interval; 5-HTTLPR:
serotonin-transporter-linked promoter region; ADRA2A: Adrenoceptor alpha 2A; CCK1R: type 1 cholecystokinin receptor; FI: fecal incontinence; DD: dyssynergic defecation; ARM:
anorectal manometry; BET: balloon expulsion testing; CTS: colon transit study; NTC: normal transit constipation; STC: slow transit constipation; PFD: pelvic floor dysfunction. GC:
geometric center; GC48: geometric center at 48 hours; AC: ascending colon
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Supplementary Table 2 | Comprehensive overview of studies evaluating DGBI in individuals with organic Gl disease in remission

Author, year Country Organic DGBI Study design Number with Presence of DGBI in organic disease
disease (criteria) organic disease
Coeliac disease (CD)
Adult studies
Sainsbury et Worldwide CD IBS Systematic 1388 with CD 38% overall:
al, 2013’ review of 7 22% for GFD-adherent,
(Rome I-111) studies up to 47% for non GFD-adherent
2012
Silvester et al, USA CD IBS, FD, FAB Single centre 85 with CD At baseline, 6 months, 12 months following a GFD:
20172 case series FD, 27%-11%-8%
(Rome I11) IBS, 52%-32%-22%
FAB, 9%-21%-16%
Any of the above, 66%-58%-47%
Parker et al, UK CD All DGBI Case-control 863 with CD GFD-adherent vs. non GFD-adherent:
20223 AlLLDGBI, 51% vs. 75%
(Rome IV) (Cases were FD, 5% vs. 14%
Coeliac UK IBS, 8% vs. 19%
members vs.
general GFD-adherent vs. matched population controls:
population AlWLDGBI, 52% vs. 35%
controls) IBS, 7.6% vs. 4.5%
Proctalgia fugax, 10% vs. 5.4%
No difference in oesophageal or gastroduodenal
disorders
Pediatric Studies
Turco et al, Italy CD IBS, FD, FAP, Prospective 1 82 with CD FAPD, 28% whilst on GFD vs. 8.9% controls
2011* FC, FAPD year follow up IBS, 7.3% vs. 3.5%
FD, 2% vs. 0%
(Rome Ill) Case control FAP, 4.8% vs. 3.5%
FC, 18 vs. 1.8%




Saps et al, USA CD IBS, FD, FAP, Retrospective 49 with CD FAPD, 18.3% whilst on GFD vs. 8.3% controls
2013° FAPD tertiary care IBS, 6.1% vs. 2.1%
cohort study FD, 4.8% vs. 0%
(Rome 1ll) FAP, 6.3% vs. 1%
Sapsetal, USA and CD IBS, FD, FAP, | Retrospective 96 with CD FAPD, 8% whilst on GFD vs. 8% siblings vs. 2%
2017° Italy FAPD tertiary care controls
cohort study IBS, 6.2% vs. 4.1% vs. 1%
(Rome I11) FD, 0% vs. 1% vs. 0%
FAP, 1% vs. 2% vs. 1%
Cristofori et al, | Italy CD IBS, FD, FAP, | Tertiary care 417 with CD FAPD 11.5% vs. 6.7% (RR 1.8, 95% CI 1.1 to 3)
20217 FC, FAPD case control IBS, 7.2% (RR 2.3,95% CI1 1.1 t0 4.6)
study Constipation 10.5% (RR 2.1, 95% Cl 1.4 t0 3.2)
(Rome IV)
Veeraraghavan | USA CD IBS, FD, FAP, Retrospective 616 with CD Functional abdominal pain, 7% whilst on GFD
etal, 20218 FC chart review IBS, 3%,
Constipation, 20%
(Rome 1V)
Inflammatory bowel disease (IBD)
Adult studies
Fairbrassetal, | Worldwide IBD IBS Systematic 3169 with IBD in Pooled prevalence of IBSin IBD in remission:
2020.° review of 27 remission All patients, 32.5%
(Manning, studies According to clinical disease activity indices, 33.6%
Rome lI-IV) between 2012- | (1825 with UC, Based on faecal calprotectin (<100mcg/g), 35.1%
2020 1050 with Crohn’s | In endoscopic remission, 23.5%
disease) In histological remission, 25.8%
Prevalence of IBS in UC in remission, 28.7%
Prevalence of IBS in Crohn’s disease in remission,
36.6%
Nigam et al, UK IBD IBS, FC, FI Cross- 61 with UC in Any FBD, 41%
2019 sectional remission IBS, 23%
(Rome IV) FC, 5%




Fl, 21%

Pediatric studies

Zimmerman et | USA IBD FAP Prospective 174 with Crohn’s FAP, 10.3%
al, 2013" tertiary care disease in
(Rome 1ll) study remission
Diederen etal, | Netherland IBD IBS, FAP, Cross- 123 with Crohn’s Clinical remission:
2016 S FAPD sectional study | disease (88 in IBS, 6.4% (in Crohn’s disease, 4.5%; in UC, 10.8%)
clinical remission,
(Rome Ill) 56 in biochemical | Biochemical remission:
remission). IBS, 16.1% (in Crohn’s disease 16.7%; in UC, 10.8%)
FAPD, 9.6%
61UC (37in
clinical remission, | IBS or FAP:
38 in biochemical Clinical remission: 9.6% (in Crohn’s disease, 8.0%; in
remission) UC, 13.5%)
Biochemical remission: 22.6% (in Crohn’s disease,
26.2%; in UC, 13.5%)
Watson et al, USA IBD FAP, IBS, FD, Cross 81 with IBD in IBD-FAPD, 26% (27% in Crohn’s disease, 21% in UC)
2007 FAPD sectional remission.
prospective
(Rome 1ll) study 62 with Crohn’s
disease, 19 with
ucC.
Tran et al, France IBD FAP, IBS, National IBD 102 with IBD in At least one FGID, 22%
2021 FAPD network clinical remission. | IBD-FAPD, 17%
(Rome 1) IBS, 3.9%

75 with Crohn’s
disease, 19 UC, 8
unclassified.




Limbri et al, USA, IBD IBS, FAP, FD, | Systematic 668 participants IBS, 3.9%-16.1%
2022'° Netherland FAPD review FAPDs, 9.6%-29.5%.
s, France 4 studies 567 Crohn’s FAPDs in biomarker-based remission vs. clinical
(Rome 1), included disease, 99 UC, remission (16%-22.5% vs. 9.6%-16.7%)
8 IBD-unclassified
Microscopic colitis (MC)
Adult studies
Kamp et al, Worldwide MC IBS Systematic 420 with MC IBS in MC, 33.4%
2016'© (Rome II-111) review of 4 IBS in collageneous colitis, 21.4%
studies up to IBS in lymphocytic colitis. 11.5%
2015
Kane et al, UK MC IBS Cross- 151 with MC IBS in MC, 34.4%
2018" (Rome Il1) sectional IBS in collageneous colitis 33.3%
IBS in lymphocytic colitis, 30.5%
Pagoldh et al, Sweden MC IBS Cross- 57 with MC IBS in MC, 52.6% (based on high GSRS-IBS)
20208 (GSRS-IBS) sectional IBS in collagenous colitis, 58.3%
IBS in lymphocytic colitis, 47.4%
IBS in unclassified MC, 50%
Post-diverticulitis (PD)
Adult studies
Cohenetal, USA PD IBS Retrospective 1102 PD cases Mean follow up, 6.3 years
2013 (ICD-9 code) | case control IBS incidence:
1102 matched PD vs. controls, 1.8% vs. 0.36%
controls (hazard ratio, 4.6 [95% CI, 1.6-13.6])
Carabottietal, | Italy PD IBS Prospective 118 PD cases IBS, 17.1%
2024% (Rome Il1) cohort IBS-diarrhoea, 10.2%

IBS-constipation, 5.9%
IBS-mixed, 0.8%

Infection




Adult studies

Klem et al, Worldwide Infectious | IBS Systematic 21,421 with IBS within and beyond 12 months:
2017% enteritis (Rome I-111) review of 45 infectious enteritis | Overall, 10.1% and 14.5%
studies (4 Bacterial, 13% and 12.9%
including Viral, 19.4% and 4.4%
children) up to Protozoal, 6.9% and 53%
2015
Futagamietal, | Worldwide Infectious | FD Systematic 9517 with FD beyond 6 months, 9.55%
201522 enteritis review of 19 infectious enteritis
(Rome II-111, studies up to
ICD-9 code) 2014
Wadhwa etal, | USA C.difficile IBS Cross- 205 with C. IBS beyond 6 months, 25%
2016% infection (Rome Il1) sectional difficile infection
Gutierrezetal, | USA C.difficile | IBS, GERD, Retrospective 891 military Functional gastrointestinal symptoms (IBS, GERD,
2015%* infection constipation, | case control personnel with C. | constipation, dyspepsia) beyond 1 year, 14.1% after
dyspepsia study difficile infection C-difficile vs. 6% in controls
(not stated)
Rahman et al, Bangladesh | Infectious | IBS, FD Cross- 345 with At 12 month follow up:
2018% enteritis (Rome Il1) sectional infectious enteritis | IBS, 16.5%
(Vibrio cholera FD, 7.4%
39%, E. coli 33%, Similar rates across the bacterial infections
Camplyobacter
9%)
Marasco et al, Worldwide COVID-19 | IBS, FD Systematic 1119 and 2763 Between 3 to 12 months:
20232 review of 10 with COVID-19 Post-COVID FD, 4%
(Rome 1lI-1V) studies up to assessed for Post-COVID IBS, 12%
2022 functional
dyspepsia and
IBS, respectively
Pediatric Studies
Sapsetal, US and Italy | Infectious | IBS, FD, Multicenter 44 with acute Abdominal pain/FGID:
2008% enteritis multiple tertiary care bacterial
FGIDs. retrospective gastroenteritis
cohort study (Salmonella 54%,




(Rome 1)

Campylobacter
32%, and Shigella
14%) and 44
controls

36% in those exposed (87% had IBS and 24% FD) vs.
11% controls (RR 3.2, 95% CI 1.28-7.96).

Zhu et al, China Infectious | IBS Population 7,472 participants | Risk/Protective factors:
2014% enteritis based
(Rome Il) (schools) IBS: 808 IBS and young age (OR 0.94 95% Cl 0.89-0.99)
Cross-
sectional IBS and gastroenteritis during childhood (OR 1.29,
study. 95% C11.00— 1.63.).
Zhou et al. China Infectious | IBS Population 51,956 students Risk/Protective factors:
20082 enteritis based
(Rome I1) (schools) IBS: 10,490 IBS (OR 2.66 95% Cl 2.46-2.89).
Cross-
sectional study
Saps et al, USA and Infectious | Multiple Multicenter 44 children with AP-FGID, 16% exposed vs. 7% controls
2009%° Italy enteritis FGIDs. tertiary care acute o ] )
retrospective gastroenteritis Prevalence of FGIDs followmglnfectl'on was 30% in
(Rome II) cohort study. (secondary to year one, 9% in year two, and 12.5% in year three.
rotavirus) and 44
controls.
Thabane et al, Canada Infectious | IBS Population 305 with acute IBS cumulative incidence, 10.5% exposed vs. 2.5%
2010% enteritis based gastroenteritis controls (OR 4.6, 95% Cl 1.6-13.3).
(Rome ) prospective (E.colior
cohort Camplylobacter)

and 162 controls.




Cremon et al, Italy Infectious | IBS, FD Prospective Outbreak of Among adults exposed as children:
201432 enteritis controlled Salmonella . . .
(Rome Ill) cohort study enteritis amongst ICI;%IS, 35.3% exposed vs. 20.5% controls (OR 2.12, 95%
1811 individuals 1.21-3.71)
(randomly FD, 27.3% vs. 26% (OR 1.07, 95% 0.62 — 1.86)
selected 250
exposed as Prevalence in exposed and non-exposed as adults
children, 127 was the same.
exposed as adults)
Pensabane et Italy Infectious | Multiple Prospective 32 with acute AlLFGIDs following acute diarrhea:
al, 2015% enteritis FGIDs Cohort study. gastroenteritis
. At 1 month: 40.6% exposed vs. 12.5% controls (RR
(rotavirus 56.8%, 1.9)
0 .
(Rome i) S‘Zlmon.e“a 2062’ At 3 months: 53% vs. 15.6% (RR 2.2)
adenovirus .57, | At 6 months: 46.8% vs. 15.6% (RR 1.9)
norovirus 3.3%,
and Giardia AP- FGIDs were more frequent at 6 months post-
lamblia 3.3%) and | infection (28.1% exposed vs. 6.2% controls, RR =
32 controls. 1.7).
Schwille- Germany Infectious | AP Population 643 with a history Abdominal pain, 31.7% exposed vs. 21.9% controls
Kiuntke J, enteritis based cross- of Salmonella
2015% Questionnair | sectional infection (50.1% Headache 27.2% vs. 15.1%
e study. male).
Krajicek EJ et Australia Infectious | IBS Case-control 1010 participants | Risk/Protective factors:
al, 2018 % enteritis & study. (509 outpatients
non-Gl (Rome I-11) with IBS, 501 Early childhood Gl infections, 20% cases vs. 19%

matched controls)

controls (OR 0.95 95% CI 0.62-1.45)

Bronchitis, 43% vs. 25% (OR 1.73, 95% CI 1.20-2.51)




Bronchitis and IBS after adjusting for antibiotic use
(p=0.01).

Velasco- Colombia Non-Gl Multiple Prospective 73 children with DGBI prevalence among exposed ranged from 14.9%-
Benitez et al, infection FGIDs cohort study. non-severe 18.2% at 3-12 months follow-up.
2019% dengue episode )
(Rome Ill) and 62 controls AP-DGBI prevalence following non-severe dengue
episode:
At 3 months: 8.5% exposed vs. 6.4% controls.
At 6 months: 5.6% vs. 10%
At 9 months: 0% vs. 3.7%
At 12 months: 4.0% vs. 9.4%
Kesuma et al, Indonesia Infectious | IBS Population 454 students Blastocystis spp. was more common amongst IBS
2019% enteritis based cross than controls (36.5% vs. 28.6%, RR = 1.4; 95%
(Romelll) | sectional IBS:137(50 Cl=0.8-2.7).
sample. Blastocystis spp)
Non-IBS: 317 (20
Blastocystis spp).
Carteretal.® Wales, UK. Infectious | IBS Prospective 205 with Vomiting occurred significantly more frequently in
2019 enteritis population Cryptosporidium children than adults
(Rome 1ll) based cohort
study. Overall (inclusive of adults), 10% met IBS criteria.
23% had IBS-like symptoms
2.8% (children only) met all IBS criteria post-infection
Piriyakitphaibo | Thailand Infectious | Recurrent AP | Retrospective 367 participants Recurrent AP, 36% exposed vs. 27.7% controls
onVetal, enteritis tertiary care (OR 3.36, 95% CI1 1.314-8.162)
2022% (ICD-10 code) | cohortstudy. | RECUMTENtAP:94 i iy o ctors:

Non-recurrent AP:
273

Mental health problems,12.4% vs.4.1% (OR 3.05,
95% CI 1.17-7.95)




Abdominal pain lasting 27 days, 27.2% vs. 9.8% (OR
3.71,95% Cl 1.85-7.45)

Change in stool frequency, 13.6% vs. 3.6% (OR 2.65,
95% CI1 1.48-4.75)

Tan et al.*° Taiwan Non Gl IBS Population- Infantile UTI IBS, 1.9% exposed vs. 1.2% controls
2018 infection based (n=31,788) and ) .
(ICD-9 code) retrospective non-UTI IBS was 1.52.-fold higher (95% CI 1.38 - 1.67)
cohort. (n=127,152) compared with the non-UTl cohort (2.05 vs. 1.32 per
1000 person-years).
Hazard ratio of IBS for boys (1.53; 95% Cl 1.34 to
1.73) for girls (1.50; 95% CI 1.29 to 1.73).
Velasco Colombia Non Gl - Multiple Population 4023 participants History of dengue had higher odds of having at least 1
Benitez et al.*! Infection FGIDs based cross- (Dengue: 301) FGID, OR 1.98 (95%CI 1.53-2.56, p<0.0001)
2019 sectional . .
(Rome Ill) study. DGBI, 35.9% exposed vs. 22% controls
Farello Getal, | Italy COVID-19 | Multiple FGID | Cross- 407 participants Compared to pre-pandemic prevalence rates:
202142 sectional S ) . .
(Rome Ill) study. Rumination syndrome increased by 2.7 % (from 0%)
IBS by 5% (from 3.8%)
Abdominal migraine by 8.8% (from 5.1%)
Functional abdominal pain by 2.8% (from 0.8%)
Stepan et al.*® Romania COVID-19 | IBS, FD, Retrospective 52 participants COVID-19 positive pandemic group and IBS (p =
2022 Abdominal tertiary care 0.04).
N Pre-pandemic
migraine, cohort. o o _
FAP-NOS (not group, 18 Slgnlflcan'F associations of IBS (p = 0.045) an.d the
. ) urban environment (p = 0.011) were found with
otherwise Pandemic group, o
- positive cases.
specified) 34 (PCR+, 23, PCR

(Rome IV)

) 11)

IBS, 91.3% PCR (+) vs. 54.5% PCR (-)




Abdominal migraine, 8.7% vs. 18.2%
FD, 0% vs. 18.2%

FAP-NOS, 0% vs. 9.1%

Abbreviations: CD, coeliac disease; IBD, inflammatory bowel disease; UC, ulcerative colitis; MC, microscopic colitis; PD, post-
diverticulitis; C. difficile, Clostridoides difficile; Gl, gastrointestinal; COVID-19, Coronavirus disease 2019; IBS, irritable bowel syndrome;
FD, functional dyspepsia; FAB, functional abdominal bloating; DGBI, disorders of gut-brain interaction; FAP, functional abdominal pain;
FAPD, functional abdominal pain; Fc, functional constipation; Fl, faecal incontinence; ICD, international classification of diseases;
GERD, gastro-oesophageal reflux disease; E.coli, Escherichia coli; AP, abdominal pain; UTI, urinary tract infection; PCR, polymerase
chain reaction; GFD, gluten-free diet; Cl, confidence interval; FBD, functional bowel disorder; GSRS-IBS, gastrointestinal symptom rating
scale-IBS; FGID, functional gastrointestinal disorder; NOS, not otherwise specified.
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Supplementary table 3 | Current literature addressing the treatment of DGBI symptoms in organic gastrointestinal disease in remission

Celiac disease

Inflammatory bowel disease (IBD)
and microscopic colitis (MC)

Post-diverticulitis

Post-infectious

i) Small open-label pilot
study in 25 patients showed
a benefit with adjuvant low
FODMAP diet.?

ii) A single-centre
randomized controlled trial
from Italy comprising 50
patients with celiac disease
found that a short-term low
FODMAP diet in addition to a
GFD helped reduce
gastrointestinal symptoms
and improve mental well-
being compared with a GFD
alone.*

patients with quiescent IBD with
ongoing gastrointestinal symptoms
showed a benefit of low FODMAP diet
on both gastrointestinal symptoms
and quality of life, compared with
control dietary advice, but only
examined the elimination phase of
the diet.’

Probiotics A randomized, double-blind, | A meta-analysis of 22 RCTs did not No RCTs No RCTs
placebo-controlled identify any benefit of probiotics in
multicentre trial showed IBD, but none of the trials recruited
promising results with a patients with symptoms of a DGBI,
probiotic mixture, with specifically.?
regards to symptom
improvement and
modification of gut
microbiota, characterized by
anincreasein
bifidobacteria.’
Diet Low FODMAP diet A RCT of low FODMAP diet in 52 No RCTs No RCTs




iii) Another randomized trial
of 70 patients found a
GFD/low FODMAP diet
superior to GFD alone.®

Limitations are 4-week data
comprising elimination
phase only and concerns
about combining two
restrictive diets.

Low Nickel diet

i) A GFD can lead to higher
loads of ingested alimentary
Nickel and induce allergic
contact mucositis. An
observational study reported
symptom improvement and
histological remission in 20
patients with CD on a GFD,
who then had a
recrudescence of
gastrointestinal symptoms
with associated mucositis
and dermatitis®. A low Nickel
diet subsequently led to
symptom resolution. Large
confirmatory studies and
RCTs are needed.

Antispasmodics

No RCTs

No RCTs

No RCTs

No RCTs

Other peripherally
acting Gl drugs

No RCTs

i) Bile acid sequestrants (e.g.,

cholestyramine or colesevelam):

There is some
evidence that
mesalamine can

In a negative large
placebo-controlled
study of mesalazine in




In one RCT of colesevelam in 26
patients with Crohn’s disease with
confirmed bile acid diarrhea response
rates were higher, interms of a
reduction in number of liquid stools
per day and improvement in stool
consistency, with colesevelam
compared with placebo. However,
treatment was only for 4 weeks.®

ii) Anti-diarrhoeals (e.g., loperamide):
In a RCT of loperamide in patients
with Crohn’s disease with chronic
diarrhea, improvements in abdominal
pain and diarrhea were significantly
more likely with loperamide than
placebo. However, treatment was for
only 1 week.®

iii) Drugs acting on 5-HT receptors
(e.g., ondansetron or ramosetron):

In a 4-week RCT of ramosetron in
patients with quiescent IBD but with
IBS-D symptoms, improvements in
overall IBS symptoms and bowel habit
were significantly more likely with
ramosetron than placebo. There was
no significant difference in abdominal
pain or discomfort between the
groups. °

There have been no RCTs of drugs
acting on 5-HT receptors in patients
with MC with DGBI symptoms.

prevent the
development of
chronic symptoms
after an episode of
acute diverticulitis,
although this is
inconsistent.™

patients with IBS-D, a
subgroup of 13 patients
fulfilling criteria

for PI-IBS showed
improvement with
mesalazine with
regards to average
abdominal

pain severity, average
urgency score and
average daily stool
consistency, but the
small sample size of
this sub-analysis
hampers firm
conclusions.




Gut-brain
neuromodulators
(e.g., tricyclic
antidepressants)

No RCTs i) In one retrospective case series, No RCTs No RCTs
among 81 patients with IBD with
ongoing gastrointestinal symptoms
despite controlled inflammation, at
least moderate improvementin
symptoms occurred with initiation of
a tricyclic antidepressant in 59.3% of
patients.

However, there have been no RCTs of
tricyclic antidepressants in patients
with IBD or MC with DGBI symptoms.

Gut-brain
behavioral
therapies (e.g.,
IBS-specific
cognitive
behavioral
therapy, gut-
directed
hypnotherapy).

No RCTs i) In one RCT mindfulness-based No RCTs No RCTs
therapy led to an improvementin
quality of life, compared with a
waiting list control, in 38 patients with
IBS-type symptoms. However, the
effect on gastrointestinal symptoms
was not examined.™

ii) In a meta-analysis of RCTs, there
appeared to be short-term effects of
gut-brain behavioral therapies on
mood scores and quality of life in
patients with IBD, but again effect on
gastrointestinal symptoms was not
studied, and most trials were not
conducted in patients with a
coexistent DGBI.™

Recommendation
s for clinical
practice

Given the paucity of high-quality data, current recommendations for the treatment of DGBI symptoms in patients with
organic disease in remission (e.g., through the use of dietary modifications, probiotics, antispasmodics, drugs acting on




5-HT receptors, anti-inflammatory drugs [i.e. mesalamine], gut-brain neuromodulators, and gut-brain behavioral
therapies) would, therefore, have to be extrapolated from meta-analyses of RCTs in IBS."623

Abbreviations: FODMAP, fermentable oligosaccharides, disaccharides, monosaccharides and polyols; CD, coeliac disease; GFD, gluten-
free diet; RCT, randomized controlled trial; DGBI, disorders of gut-brain interaction; IBS, irritable bowel syndrome; Gl, gastrointestinal; 5-
HT, 5-hydroxitryptamin; IBD, inflammatory bowel disease; MC, microscopic colitis; IBS-D, IBS with diarrhoea; PI-IBS, post-infection IBS.
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Supplementary Table 4 | Non-Gl overlap with DGBI

Authors (year) Country DGBI and Overlapping Study design Study setting and Participant characteristics Prevalence of
measure used condition and recruitment (sample size, mean age and overlapping
to define measure used to age range, sex) condition
define
Headache
Adult studies
Jones et al, 2001’ USA 1BS Headache Cross Tertiary care N=270 patients with IBS 51% reported CFS
Romelll Self-reported sectional
Whitehead et al, Worldwide IBS Headache Systematic 23-45%
20022 review
Sietal, 20043 China IBS Headache Cross Multi-center tertiary care n=662 patients with IBS 29%
Rome Il Self-reported sectional
Whitehead et al, USA 1BS Headache Cross Healthcare database - N=3,153 patients with IBS 25.91%
20074 ICD-9 ICD-9 sectional, Group Health
healthcare Cooperative of Puget
database Sound (GHC),
Pediatric studies
Friesen etal, 2018% | USA IBS, FD, FAP Headache Cross Tertiary Care N= 235 73.8% of FD (versus
Rome IV Self reported sectional (77.9% female ages 8-17yo) 45.2% of non-FD
study patients)
86% FD; 58% IBS, 50% both
IBS and FD 57.9% of IBS (versus
56.3% of non-IBS)
Devanarayana Sri Lanka IBS, FD, FAP Demographic Cross Randomly selected N=2163 36.7% with FGD had
etal2011° Rome lll questionnaire sectional school children 10- to 16-year-olds headaches as
study Mean age 13.4 years compared with 4%

270 (12.5%) had at least 1
abdominal pain-predominant
FGD.

107 (4.9%) with IBS

54 (2.5%) with functional
dyspepsia (FD)

96 (4.4%) with functional
abdominal pain (FAP)

21 (1.0%) with functional
abdominal migraine (AM)

controls




Karabulut et al Turkey 1BS Demographic Prospective Tertiary care clinic N=345 41% in IBSvs 18.2%
20137 Rome lll questionnaire cohort 53% female (4-18 years) healthy controls (p<
0.0001)
N=78 (22.6%) had Rome Ill IBS
Chumpitazi et al USA Functional Socio demographic Cross Children were identified N=406 (64.2% female, 7-17 172 (42%) headache
20218 abdominal pain questionnaire, sectional from prior prospective years old)
disorders Children’s Somatic studies.
(FAPD) Symptom Inventory, Median age = 10 years
Rome lll Functional Disability
Inventory (FDI), IBS: 284 patients
FAP: 122 patients
Zanchi et al Italy ED, functional The questionnaire Historic cohort | outpatient clinic of the N=79 cases (50.6% female; 33% (26 out of 79) of
2021° constipation, was specifically follow-up pediatric age 2-17yo) DGBI patients
cyclic vomiting, developed for the study gastroenterology and the reported headache or
FAP, or IBS study pediatric ward of the N= 201 controls (61.2% migraine versus 13%
Rome lll Institute for Maternaland | female) (26 out of 201) of
Child Health IRCCS Burlo healthy peers (p <
Garofolo of Trieste, Italy. 0.001).
Migraine
Adult studies
Cole et al, 2006 USA IBS Migraine Cross National health N=97,593 with IBS 6%
ICD-9 ICD-9 sectional insurance database
Ladabaum et al, USA 1BS Migraine Cross Kaiser Permanente N=141,295 with IBS 36.7%
2012" ICD-9 ICD-9 sectional health insurance
database
Lacy et al, 20192 USA IBS Migraine Retrospective Truven Health Analytics n=201,322 patients with IBS 12.4% in the high
ICD codes ICD-9 MarketScan database Divided into High, Moderate, count group
and Zero tests/procedures 8.6% in the moderate
within 2 years. count group
8.2% in the zero count
group
Bin Abdulrahman Saudi 1BS Migraine Cross Nationwide survey N=460 with IBS 55.2%
etal, 2022" Arabia Rome IV Migraine severity sectional
questionnaire
Wang et al, 2023 USA 1BS Migraine Cross Survey of patients in rural | N=264 with IBS 74%
Central Central Sensitization sectional primary care practices

Inventory




Sensitization

Inventory
Pediatric studies
Le Galetal2016" Italy and ED, IBS, or Migraine Case-control Four European tertiary N=424 (46% female; mean age | 32% in DGBI group vs
France abdominal International care hospitals 10.5:8-13 years) vs 648 18% in control group
migraine (AM) Classification of controls (40% female; mean
Rome lll Headache age 11:range 7.9to 13.1
years)
Temporomandibular Joint Disorder
Adult studies
Jones et al, 2001’ USA IBS TMD Cross Tertiary care N=270 patients with IBS 16% reported CFS
Rome Il Self-reported sectional
diagnosis
Whitehead et al, USA 1BS TMD Cross- Healthcare database - N=3,153 patients with IBS 3.3%
20074 ICD-9 ICD-9 sectional Group Health
Cooperative of Puget
Sound (GHC),
Sanders et al, USA IBS TMD Prospective OPPERA study N=74 respondents with IBS 9.16% incidence rate
2014 Rome llI ICD-9 cohort study of first onset TMD in
IBS
Gallotta et al, Italy 1BS TMD Cross- Tertiary care clinic N=91 patients with IBS 54.9%
2017"7 Rome IlI RDC/TMD criteria sectional
Wang et al, 2023 | USA IBS TMD Cross Survey of patients in rural | N=264 with IBS 23.4%
Central Central Sensitization sectional primary care practices
Sensitization Inventory
Inventory
Pediatric studies
None
Fibromyalgia
Adult studies
Veale et al (1991)" | Ireland IBS Fibromyalgia Cross- Patients recruited from N =100 participants 65%
Clinical self report sectional Gl clinic, rheumatology
symptom clinic. IBS: 20 patients
criteria
Barton et al United IBS Fibromyalgia Cross- IBS patients recruited N =92 participants 28%
(1999)"° Kingdom Rome IV American College of sectional from a Gl clinic. IBS: 46 patients (38 female,
Rheumatology mean age 44 years [20-70
criteria years]
Sperber et al Israel IBS Fibromyalgia Cross- Patients recruited from a N =151 particpants 31.6%
(1999)%° Rome 1&lI American College of sectional Gl clinic. IBS: 79 patients




Rheumatology

criteria
Sperber et al Israel IBS Fibromyalgia Cross- Patients were recruited N =144 participants 33.3%
ome merican College o sectiona rom a Gl clinic.
2000)* R | Ameri Coll f ional f Gl clini
Rheumatology IBS: 75 patients
criteria
Cole et al (2006)™ USA IBS Fibromyalgia medical | Retrospective Patient and controls N =124,995 participants 12.9%
ICD-9 or prescription claim enrolled in a health IBS: 97,593 patients (72.2%
insurance plan database female)
Vandvik et al Norway IBS Fibromyalgia Population- Norwegian county N=4,662 participants 5.15%
ome ased cross- participants of public : patients; b female
2006)% R I OPPHED based ici f publi IBS:388 pati 68% f L
questionnaire sectional health survey
Wojczynski et al Sweden IBS Fibromyalgia Population- Subset of the Swedish N=29,616 individual twins, 11.3%
ome merican College o ased, neste win Registry
2007)% R I Ameri Coll f based d Twin Regi
Rheumatology case- control
criteria
Ladabaum et al USA IBS Fibromyalgia (ICD-9 Observational IBS patients and controls | N =282,589 participants 5.9%
- codes enrolled in the Kaiser : s patients (mean
(2012)" ICD-9 des) lled in the Kai IBS: 141,295 pati (
Permanente Northern age 53 years, 73.6% female)
California (HMO)
database
Lacy et al (2019)"? USA IBS Fibromyalgia (ICD-9 Retrospective Truven Health Analytics n=201,322 patients with IBS 15% in high-count
ICD-9 and CPT code) MarketScan database Divided into High, Moderate, group
codes and Zero tests/procedures 10.1% in moderate-
within 2 years. count group
8.5% in zero-count
group
Settembre et al Italy ED; IBS Fibromyalgia Cross- Patients recruited from N =102 participants 45.3% DGBI (IBS
(2022)% Rome IV American College of sectional DGBI and FM clinics of a and/or FD)
Rheumatology tertiary center DGBI: 53 patients
criteria IBS: 37 patients
FD: 41 patients
IBS and FD: 27 patients
Wang et al, 2023 USA 1BS ™MD Cross Survey of patientsin rural | N=264 with IBS 52.5%
Central Central Sensitization sectional primary care practices
Sensitization Inventory
Inventory

Pediatric studies

None




Musculoskeletal pain

Adult studies
Lee et al (1999)% USA IBS Musculoskeletal pain | Cross- Two patient populations N =657 participants 56% (AP) and 63.6%
Rome criteria self-report sectional at a university center CP: 342 patients (CP) reported pain in
questionnaire (Clinic population [CP] AP: 315 patients the neck and shoulder
and Advertisement [AP]).
Locke et al USA 1BS Musculoskeletal pain | Cross- Residents of Olmsted N =643 participants 17.5% of participants
(2000)% Rome criteria self-report sectional County were mailed a IBS: 11.8% with IBS who used
questionnaire self-report questionnaire analgesics had
muscular ache and
20.5% had backaches
Tan et al (2003)% Malaysia 1BS Musculoskeletal pain | Observational Medical school students N =533 23.2% had backaches
Rome | self-report IBS: 84 patients
questionnaire
Vandvik et al Norway 1BS Musculoskeletal pain | Prospective Patients at a general N=1,448 participants 22-49% had neck,
(2004)% Rome Il &1l The Subjective cohort practice IBS: 208 patients back, leg, arm pain
Health Complaint
inventory
Aggarwal et al United IBS Somatic symptoms Cross- Patients at a general N=2,299 participants 37% reported somatic
(2006)%® Kingdom Rome Il somatic symptom sectional medical practice IBS: 211 patients, symptoms
checklist)
Vandvik et al Norway 1BS Somatic symptoms Cross- Residents of Norwegian N = 4622 participants 19.6% had pain in
(2006)% Romelll OPPHED sectional county IBS: 388 patients (17.5%) shoulder
questionnaire 15.2% in arms/hands,
12.4% in upper back,
17.5% in lower back,
16.8% in
hips/legs/feet, 5.7% in
other locations
Poitras et al Canada IBS Musculoskeletal Pain | Case-control Patients in Gl clinicin a N=138 participants 48% had joint pain
(2008)%° Romelll Questionnaire asking tertiary care university IBS: 71 patients 75% had back pain
presence of hospital
symptoms
Gulewitsch Germany IBS Musculoskeletal Pain | Population- University students N=2,399 participants 17.4% had backaches
(2011)% Rome lll presence of pain >3 based, cross- IBS: 425 patients 4.5% had joint or limb
months sectional aches
Ladabaum et al USA 1BS Somatic pain Observational IBS patients and non-IBS N = 282,589 participants 18.7% experienced
(2012)" ICD-9 ICD-9 codes controls enrolled in the IBS: 141,295 patients chronic pain




Kaiser Permanente
Northern California
(Health Maintenance
Organization) database

Fikree et al United DGBI Somatic symptoms Prospective New patients with Gl DGBI: 336 patients 11.9% of DGBI without
(2015)%2 Kingdom Rome lll (PHQ-15) case-control symptoms at a general joint hypermobility
secondary care Gl clinic syndrome had chronic
widespread pain
Schauer et al Germany 1BS Pain Population- Registry with random N=4,194 participants 64.5% reported
(2019)% Rome lll Short form-12 based cohort sample of German- IBS: 148 patients general pain in general
questionnaire speaking adults 47.1% reported back
pain
Yanartas et al Turkey IBS Somatic Pain Cross- IBS patients from Gl and N=118 participants 68.6% had neck and
(2019) Rome IV Bradford Somatic sectional internal medicine IBS: 51 patients shoulder pain
Inventory outpatient clinics 47.1% had aches all
over body
60.8% had leg pain
Pediatric studies
Devanarayana et Sri Lanka DGBI Demographic Cross Randomly selected N=2163 40.7% reported limb
al, 20118 Rome lll questionnaire sectional school children 10- to 16-year-olds pain vs 5.7% controls
study Mean age 13.4 years
270 (12.5%) had at least 1
abdominal pain-predominant
FGD.
107 (4.9%) with IBS
54 (2.5%) with functional
dyspepsia
96 (4.4%) with functional
abdominal pain
21 (1.0%) with functional
abdominal migraine
Karabulut et al, Turkey IBS Demographic Prospective Tertiary care clinic N=345 41% back pain vs 9%
20137 Rome lll questionnaire cohort 53% female (4-18 years) healthy controls
(p<0.0001),
N=78 (22.6%) had Rome Il IBS
Chumpitazi et al, us IBS or FAP Socio demographic Cross Children were identified N=406 (64.2% female, 7-17 33% muscle soreness
20218 (Rome Ill) questionnaire, sectional from prior prospective years old) 27% back pain

Children’s Somatic
Symptom Inventory,
Behavior Assessment

studies.

Median age = 10 years

23% joint pain
21% extremity (arms
and legs) pain




System for Children-
Second Edition, 14-
day pain and stool
diary, Functional
Disability Inventory
(FDI), Pediatric
Health-Related
Quality of Life 4.0
Generic Core Scales

IBS: 284 patients
FAP: 122 patients

Interstitial Cystitis

Adult studies

Whitehead et al, USA I1BS Interstitial cystitis Cross Healthcare database - N=3,153 patients with IBS 1.8%
20074 ICD-9 ICD-9 sectional, Group Health
Healthcare Cooperative of Puget
database Sound (GHC),
Lacy et al, 2019" USA IBS Interstitial cystitis Cross Truven Health Analytics n=201,322 patients with IBS 1.9% in the high count
ICD codes ICD-9 sectional, MarketScan database Divided into High, Moderate, group
Healthcare and Zero tests/procedures 0.9% in the moderate
database within 2 years. count group
0.6% in the zero count
group
Pediatric studies - Overactive bladder
Friesen et al USA IBS, GERD, FD Standard medical Retrospective Retrospective chart N=100 44 % had at least one
2016% (Rome lll) history study review, Midwestern (66% female) overactive bladder
tertiary carte children’s Mean age: 13 years 9 months syndrome symptom
hospital.
29 % reporting urinary
81to 17 years urgency
Dyspareunia
Adult studies
Fass et al (1998)% USA Non-ulcer Dyspareunia Cross- University Functional N =742 participants 30% of IBS-NP
dyspepsia Sexual function sectional Bowel Disorders clinic IBS-NP (IBS non patients): 41 9.3% IBS
Clinical criteria questionnaire participants 3% of NUD
1BS Healthy controls IBS: 266 participants 11.4% of NUD+IBS
Manning criteria recruited by NUD: 85 participants
advertisement IBS + NUD: 157 participants
Moore et al New IBS Dyspareunia Retrospective Female patients from an N =160 paticipants (IBS, 12% IBS
(2017)¥7 Zealand Rome llI self-report IBS clinic female)
47% IBS +

endometriosis




Lacy et al (2019) "2 USA 1BS Dyspareunia Retrospective Truven Health Analytics n=201,322 patients with IBS 1.8%
ICD-9-CM and Charlson-Quan MarketScan database Divided into High, Moderate,
CPT code comorbidity index and Zero tests/procedures
within 2 years.
Dysmenorrhea
Adult studies
Altman et al USA 1BS Dysmenorrhea and Retrospective Most participants were N =226 females participants 23%
(2006)% Clinical Premenstrual recruited by community with IBS
diagnosis syndrome advertisement. 58
Clinical participants were
questionnaire recruited by mail through
a health maintenance
organization
Olafsdottir et al Iceland Functional Dysmenorrhea Longitudinal, National registry N =1180 (1996) and 799 79% FD
(2012)* dyspepsia Clinical population- (2006) female participants
Bowel Disease questionnaire based cohort 10.5% (1996) and
questionnaire 25.7% (2006) Manning
criteria positive IBS.
1BS
Manning criteria 41.5% (1996) and
in1996 and 48.6% (2006) Manning
Rome Ill in 2006 criteria positive IBS
Yamamoto et al Japan FD Menstrual pain Prospective, Female university N = 4693 participants 21.7% light menstrual
(2022)%° Rome lll Clinical cross- students who completed FD: 115 participants pain
questionnaire sectional a health examination 41.7% sometimes
heavy pain
27.8% heavy pain
Pediatric studies
None
Chronic pelvic pain
Adult studies
Walker et al USA 1BS Chronic Pelvic Pain Prospective Gl clinic patients N = 60 female participants 35%
(1996)*' symptom-based | Structured interview with IBS
criteria
Pediatric studies
None
Insomnia
Adult studies
Ballou et al, 2018 | USA IBS Insomnia Cross Tertiary care clinic survey | N=48 51%
Clinic diagnosis | Insomnia severity sectional

index

Pediatric studies




None

Restless Legs Syndrome

Adult studies
Yun et al, 2012% Korea IBS RLS Cross Epidemiological cohort N=373 with IBS 9.7%
Rome Il International sectional
Restless Legs
Syndrome Study
Group criteria
Borji et al, 2012 Iran 1BS RLS Cross Clinic based survey N=225 25.3%
Rome lll International sectional
Restless Legs
Syndrome Study
Group criteria
Wang et al, 2023 USA 1BS RLS Cross Survey of patientsin rural | N=264 with IBS 19.2%
Central Central Sensitization sectional primary care practices
Sensitization Inventory
Inventory
Pediatric studies
None
Sleep disturbance
Adult studies
Fass et al, 2000* USA 1BS Sleep disturbance Cross UCLA tertiary care clinic N=305 with IBS 50.2%
Manning criteria | Clinical sectional
questionnaire
Fass et al, 2000* USA Functional Sleep disturbance Cross UCLA tertiary care clinic N=75 with FD 68.0%
dyspepsia Clinical sectional
Clinical criteria questionnaire
Lacy etal, 20114 USA Functional Sleep disturbance Cross Dartmouth-Hitchcock N=121 43% reported trouble
dyspepsia Pittsburgh sleep sectional Medical Center falling asleep
Rome lll quality index (PSQI) 64% reported trouble
staying asleep
Tang et al (2016)%” China Globus Sleep disorders Cross Guangzhou First People's | n=3,006 respondents 23.7%
-Globus Pittsburgh sleep sectional Hospitaland the n=625 with Globus
Symptomology quality index Guangzhou Nansha
Questionnaire Central Hospital (Both in
-Glasgow- Guangzhou, Guangdong
Edinburgh Province, China)
Throat Scale
Ballou et al, 2018 | USA 1BS Sleep disturbance Cross Tertiary care clinic survey | N=48 72%
Clinic diagnosis | PSQI sectional
Wang et al, 2018* | Worldwide IBS Sleep disturbance Systematic K=36 37.6%
Manning, Rome, | Definition varied by review and N=63,620

and ICD

study

metaanalysis




Pediatric studies

Devanarayana Sri Lanka IBS, AM, FAP Demographic Cross Randomly selected N=2163 47% DGBI vs 6%
etal2011° ED questionnaire sectional school children 10- to 16-year-olds controls
Rome lll study Mean age 13.4 years
61% IBS
270 (12.5%) had at least 1 52% AM
abdominal pain-predominant 39% FAP
FGD. 32% FD
107 (4.9%) with IBS
54 (2.5%) with functional
dyspepsia (FD)
96 (4.4%) with functional
abdominal pain (FAP)
21 (1.0%) with functional
abdominal migraine (AM)
Murphy et al us FAP Patient-Reported Randomized Tertiary pediatric N=278
20214 (Rome lll) Outcomes control trial gastroenterology clinicin | (65% female; 11-17 years old) 45% with sleep
Measurement the Southeastern USA for disturbance
Information System evaluation of abdominal Mean age: 14.58 (SD=1.86) - 19% mild
(PROMIS) Sleep pain. . - 18%
Disturbance Short moderate
Form, API, FDI, - 8%
Children’s Somatic significant
Symptom Inventory-
24
Thompson 2023%° USA DGBI Sleep Disturbance Retrospective Tertiary care clinic 226 patients with pain Disorders of initiation
Rome IV Scale for Children, study. predominant DGBI (72% and maintenance of
and the Behavior female, ages 8-18) sleep (DIMS; 40%)
Assessment System
for Children.
Disorders
Robbertz 2023 Worldwide 9 | DGBI Validated measures Systematic Sample size of each Twenty-four articles with Patients with DGBIs
countries Rome llland IV of sleep review study n>99 110,864 participants reported more sleep
Sleep Disorder problems than healthy
prevalence peers, particularly
those with IBS
Chronic Fatigue Syndrome
Adult studies
Jones et al, 2001’ USA 1BS CES Cross Tertiary care N=270 patients with IBS 14%
Rome Il Self-reported sectional




diagnosis

Van Oudenhove et | Belgium Functional CES Cross Tertiary care N=259 with FD 39.4%
al, 2011%2 dyspepsia 2-item screening sectional
Romelll questionnaire
Densie et al, USA 1BS CES Cross Survey — Mid-Atlantic N=240 participants with IBS 8.3%
2012% Rome Il CDC-94 criteria sectional Twin Registry
Lacy et al, 2019" USA 1BS CES Retrospective Truven Health Analytics n=201,322 patients with IBS 2.3% in the high count
ICD codes ICD-9 MarketScan database Divided into High, Moderate, group
and Zero tests/procedures 1.7% in the moderate
within 2 years. count group
1.7% in the zero count
group
Pediatric studies
Karabulut et al Turkey 1BS Demographic Prospective Tertiary care clinic 345 51.3% IBS vs 22%
20137 Rome lll questionnaire cohort 53% female, 46.7% male controls (p<0.0001).
Compared with healthy 214
49.5% female, 50.5% male4-
18
Mean age patients 9.5 + 3.44
Anxiety disorders
Adult studies
Chitkara et al, USA Aerophagia Anxiety Cross Review of medical N=79 19%
2005% Diagnostic code | Diagnostic code in sectional records from years 1996-
in medical medical record 2003; Mayo Clinic,
record Rochester
Robertson et al United Non-cardiac Anxiety Cross- Clinic-based N=119 with non-cardiac chest 66%
2008% Kingdom chest pain HADS sectional pain
Clinically
defined
Gale et al 2009%¢ USA Globus Generalized anxiety Cross- Vietnam veterans N=4240 veterans 25%
MMPI question disorder sectional n=271 with globus

“there seems to
be alump in my
throat most of
the time”

Diagnostic interview
scale (based on the
DSM-III)




Hosseinzadeh et Iran Functional Anxiety Cross Tertiary care center N=54 33.3% (HADS)
al, 2011%7 constipation HADS sectional 33.3% (MINI)
Rome Il Mini International
Neuropsychiatric
Interview (MINI)
Foldes-Busque et Canada Non-cardiac Generalized anxiety Cross- Emergency department N=771 with non-cardiac chest 9%
al 201158 chest pain disorder sectional pain who presented to the ED
Clinically Anxiety Disorders
defined Interview Schedule
for Diagnostic and
Statistical Manual of
Mental Disorders,
Fourth Edition (ADIS-
V)
Foldes-Busque et Canada Non-cardiac Panic disorder Cross- Emergency department N=771 with non-cardiac chest 21%
al 201158 chest pain Anxiety Disorders sectional pain who presented to the ED
Clinically Interview Schedule
defined for Diagnostic and
Statistical Manual of
Mental Disorders,
Fourth Edition (ADIS-
V)
Tang et al (2016)%” China Globus Anxiety Cross Guangzhou First People’s | n=3,006 respondents 39.8%
Globus Zhung Self Rating sectional Hospitaland the n=625 with Globus
Symptomology Anxiety Scale Guangzhou Nansha
Questionnaire — Central Hospital (Both in
based on Rome Guangzhou, Guangdong
1 Province, China)
Rommel et al Belgium Globus Panic Disorder (PD); cross- Clinic-based N=58 patients with globus 12%
(2016)%° Rome llI PHQ - Anxiety sectional N=26 healthy controls
Module
Rommel et al Belgium Globus Generalized Anxiety cross- Clinic-based N=58 patients with globus 9%
(2016)%° Rome llI PHQ - Anxiety sectional N=26 healthy controls
Module
Lacy et al, 20192 USA 1BS Anxiety Retrospective Truven Health Analytics n=201,322 patients with IBS 20.4% High count
ICD codes ICD codes MarketScan database Divided into High, Moderate, group
and Zero tests/procedures 15.5% Moderate count
within 2 years. group

15.8% zero count
group




Zamani et al, Worldwide Irritable Bowel Anxiety Systematic Sample size of each Anxiety symptoms: Anxiety symptoms:
2019%° Syndrome Validated measures review and study n>99 k=43 39.1% pooled
Manning or ICD codes metaanalysis IBS N=16,572 prevalence (95%
criteria, Rome Anxiety/depression Cl:32.4-45.8)
criteria, and/or prevalence Anxiety disorders:
International k=20 Anxiety disorders:
Classification n=375,534 23% (95% Cl: 17.2-
of Diseases 28.8)
(ICD) codes
Robertson et al, Scotland Centrally Anxiety Cross Patients with CAPS with N=18 38.9%
2020% mediated Medical record sectional at least 1 hospital
abdominal pain review; ICD codes admission during the
Medical record study time frame
review
Hu etal, 2021%2 Worldwide Irritable Bowel Anxiety Systematic Included studies with k=9 IBS: 44%
Syndrome Validated measures review and Rome confirmed IBS and | n=notreported IBS-M: 37%
Rome I-IV metaanalysis anxiety/depression IBS-C: 40%
severity IBS-D: 37%
IBS_U: 11%
Rengarajan et al, USA; France | Functional Anxiety Cross- Tertiary care N=79 with functional 58.6% in FH
2021% Heartburn; HADS sectional oesophageal disorders 63.2% in RH
Reflux N=60 with FH
hypersensitivity n=19 with RH
Rome IV
Shiha et al, 2021% UK Functional Anxiety Cross Sheffield Teaching N=147 21%
Diarrhea HADS sectional Hospitals
Rome IV
Goodoory et al, UK Functional Anxiety Cross Patients registered with N=199 32.7%
2021% Diarrhea HADS sectional research groups
Rome IV
Goodoory et al, UK Functional Anxiety Cross Patients registered with N=130 38.5%
2021 abdominal HADS sectional research groups
bloating and
distension
Rome IV
Goodoory et al, UK Functional Anxiety Cross Patients registered with N=76 44.7%
2021% constipation HADS sectional research groups
Rome IV
Esterita et al, China, Functional Anxiety Systematic Studies were included if K=13 studies 61.5% in refractory FD
2021% Japan, Dyspepsia Validated measures review they measured anxiety N=14.076 23.3% in non-
Korea, Rome Il OR of anxiety and depression in FD refractory FD
Sweden, Rome IV

USA,




Canada,

Iran,
Malaysia
Shiha et al, 202154 UK Functional Anxiety Cross Sheffield Teaching N=102 19%
constipation HADS sectional Hospitals
Rome IV
Thavamani et al, USA Cyclic vomiting Anxiety disorders Cross Review of multi- N=15,950 adults with CVS 37.5% Anxiety
2022% Diagnostic code | Diagnostic code in sectional institutional database 5.7% Panic disorder
in healthcare healthcare database
database
Pediatric studies
Von Gontard et al, Germany FD, IBS, FAP, FI Child Behavior Cross Primary care clinic N=951
2015% (Rome lll) Checklist (CBCL) sectional (55.6% Male; 5.2 - 7.5 years 21.7%
study old)
Zanchi et al Italy FD, FC, cyclic The questionnaire Historic cohort | outpatient clinic of the N=79 cases (50.6% female; 19% reported anxiety
2021° vomiting, FAP, was specifically follow-up pediatric age 2-17yo) disorder (vs. 13%
IBS developed for the study Medical gastroenterology and the healthy controls)
(Rome lll) study records were pediatric ward of the N= 201 controls (61.2%
retrospectively | Institute for Maternaland | female)
reviewed. Child Health IRCCS Burlo
Garofolo of Trieste, Italy.
Depression
Adult studies
Chitkara et al, USA Aerophagia Depression Cross Review of medical N=79 12%
2005% Diagnostic code | Diagnostic code in sectional records from years 1996-
in medical medical record 2003; Mayo Clinic,
record Rochester
Robertson et al United Non-cardiac Depression Cross- Clinic-based N=119 with non-cardiac chest 32%
2008% Kingdom chest pain HADS sectional pain
Gale et al 2009%® USA Globus Major depressive Cross- Vietnam veterans N=4240 veterans 22%
Y/N “there disorder sectional n=271 with globus
seemstobea Diagnostic interview
lump in my scale (based on the
throat most of DSM-III)
the time”
Hosseinzadeh et Iran Functional Depression Cross Tertiary care center N=54 22.2% (HADS)
al, 2011%7 constipation HADS sectional 31.5% (MINI)

Rome Il

Mini International




Neuropsychiatric
Interview (MINI)

Foldes-Busque et Canada Non-cardiac Depression Cross- Emergency department N=771 with non-cardiac chest 6%
al 201158 chest pain Beck depression sectional pain who presented to the ED
Clinically inventory
defined
Tang et al (2016)%” China Globus Depression Cross Guangzhou First People's | n=3,006 respondents 31.2%
-Globus Zhung Self Rating sectional Hospitaland the n=625 with Globus
Symptomology depression Scale Guangzhou Nansha
Questionnaire Central Hospital (Bothin
-Glasgow- Guangzhou, Guangdong
Edinburgh Province, China)
Throat Scale
Rommel et al Belgium Globus Depression Cross- Clinic-based, N=58 patients with globus 16%
(2016)%° Rome lll PHQ-9 sectional N=26 healthy individuals as
controls
Lacy et al, 2019" USA IBS Depression Retrospective Truven Health Analytics n=201,322 patients with IBS 23.5% High count
ICD codes ICD codes MarketScan database Divided into High, Moderate, group
and Zero tests/procedures 17.7% Moderate count
within 2 years. group
17.5% zero count
group
Zamani et al, Worldwide Irritable Bowel Depression Systematic Sample size of each Depression symptoms: Depression
2079(1 9,25,84 Syndrome Validated measures review and study n>99 k=47 symptoms:
—86)60 Manning,, or ICD codes metaanalysis IBS n=22,842 28.8% (95% CI: 23.6-
Rome, and/or Anxiety/depression 34)
International prevalence Depressive disorders:
Classification k=19 Depressive disorders:
of Diseases n=407,967 23.3% (95% Cl: 17.2-
(ICD) codes 29.4)
Robertson et al, Scotland Centrally Depression Cross Patients with CAPS with N=18 88.9%
2020%" mediated Medical record sectional at least 1 hospital
abdominal pain review; ICD codes admission during the
Medical record study time frame
review
Rengarajan et al, USA; France | Functional Depression Cross- Tertiary care N=79 with functional 25% in FH
20218 Heartburn; HADS sectional oesophageal disorders 26.3%% in RH
Reflux N=60 with FH
hypersensitivity n=19 with RH
Rome IV
Esterita, 2021 China, Functional Depression Systematic Studies were included if K=13 studies 63.3% in refractory FD
Japan, Dyspepsia Validated measures review they measured anxiety N=14.076 20.9% in non-
Korea, Rome Il OR of depression and depression in FD refractory FD




Sweden, Rome IV
USA,
Canada,
Iran,
Malaysia
Shiha et al, 202154 UK Functional Depression Cross Sheffield Teaching N=102 9.5%
constipation HADS sectional Hospitals
Rome IV
Shiha et al, 2021% UK Functional Depression Cross Sheffield Teaching N=147 11%
Diarrhea HADS sectional Hospitals
Rome IV
Goodoory et al, UK Functional Depression Cross Patients registered with N=199 12.6%
2021% Diarrhea HADS sectional research groups
Rome IV
Goodoory et al, UK Functional Depression Cross Patients registered with N=130 15.4%
2021% abdominal HADS sectional research groups
bloating and
distension
Rome IV
Goodoory et al, UK Functional Depression Cross Patients registered with N=76 10.5%%
2021% constipation HADS sectional research groups
Rome IV
Hu eta, 202152 Worldwide Irritable Bowel Depression Systematic Included studies with k=9 IBS: 36%
Syndrome Validated measures review and Rome confirmed IBS and | n=notreported IBS-M: 34%
Rome I-IV metaanalysis anxiety/depression IBS-C: 38%
severity IBS-D: 37%
IBS_U:22%
Thavamani et al, USA Cyclic vomiting Depression disorders | Cross Review of multi- N=15,950 adults with CVS 33%
2022% Diagnostic code | Diagnostic code in sectional institutional database
in healthcare healthcare database
database
Pediatric studies
Von Gontard et al, Germany FD, IBS, FAP, FI Depression or anxiety | Cross Primary care clinic N=951
2015% (Rome Ill) Child Behavior sectional (55.6% Male; 5.2 - 7.5 years 21.7%
Checklist (CBCL) study old)




Zanchi et al Italy FD, FC, cyclic Study-specific Historic cohort | outpatient clinic of the N=79 cases (50.6% female; 6.3% (vs. 6.5% healthy
2021° vomiting, FAP, questionnaire follow-up pediatric age 2-17years) controls)
IBS study Medical gastroenterology and the
(Rome lll) records were pediatric ward of the N= 201 controls (61.2%
retrospectively | Institute for Maternaland | female)
reviewed. Child Health IRCCS Burlo
Garofolo of Trieste, Italy.
Post-traumatic stress
Adult studies
Foldes-Busque et Canada Non-cardiac Depression Cross- Emergency department N=771 with non-cardiac chest 1%
al 201158 chest pain ADIS-IV sectional pain who presented to the ED
Clinically
defined
Rommel et al Belgium Globus PTSD Cross- Clinic based N=58 patients with globus 12%
(2016)%° Rome llI The Self-rating sectional N=26 healthy individuals as
Inventory for controls
Posttraumatic Stress
Disorder
Robertson et al, Scotland Centrally PTSD Cross Patients with CAPS with N=18 28%
2020%" mediated Medical record sectional at least 1 hospital
abdominal pain review; ICD codes admission during the
Medical record study time frame
review
Hendrix et al, USA Functional PTSD Cross Tertiary care center; N=69 pts with IBS-C or FC 27.5%
2021%° constipation or PTSD checklist for sectional patients who had
1BS-C DSM-5 (PCL-5) underwent anorectal
Rome IV manometry and balloon
expulsion test in the last
S5years
Thavamani et al, USA Cyclic vomiting PTSD Cross Review of multi- N=15,950 adults with CVS 4.5%
2022% Diagnostic code | Diagnostic code in sectional institutional database
in healthcare healthcare database
database
Shin et al, 2023 7° USA IBS PTSD Cross- Veterans at the N=244 with IBS 44.7%
Rome IV PTSD checklist for sectional Indianapolis VA Medical
DSM-5 (PCL-5) Center
Pediatric studies
None

Avoidant Restrictive Food Intake Disorder

Adult studies




Murray et al, USA DGBI ARFID Cross Retrospective chart N=410 6.3%
20197 Chart review Chart review - DSM-5 | sectional review of patients
criteria presenting to tertiary
care
Atkins et al, 202372 | USA DGBI ARFID Cross Retrospective review of N-539 23%
Chart review Chart review - DSM-5 | sectional adult and children 410 adults and 129 children
criteria presentingto a
neurogastroenterology
clinic
Pediatric studies
Murray, 20227 USA DGBI ARFID Cross Retrospective review of N=129 8%
Chart review Chart review - DSM-5 | sectional children presentingto a age 6to 18;57% female
criteria neurogastroenterology
clinic
Atkins et al, 202372 USA DGBI ARFID Cross Retrospective review of N-539 25%
Chart review Chart review - DSM-5 | sectional adult and children 410 adults and 129 children
criteria presentingtoa
neurogastroenterology
clinic
Kaul et al, 20247* USA ED and ARFID prospective Tertiary care clinics N=66 FD 48.% 15% controls by
gastroparesis NIAS, PARDI-ARQ longitudinal N=33 gastroparesis NIAS
Rome IV study N=72 controls 63.6% vs 9.7 controls

Median ag 15: range 10-17
years

by PARDI-AR- Q

*Studies initalics indicate systematic review and/or meta-analysis. In these cases, the studies included in those reviews are notincluded

in this table

Abbreviations: AM - abdominal migraine, ARFID - Avoidant restrictive food intake disorder, CAPS - Centrally mediated abdominal pain
DGBI - disorder of gut brain interaction, FAP - functional abdominal pain, FC - functional constipation, FD - functional dyspepsia, FDr -
functional diarrhea, FABD - functional abdominal bloating and distension, FH - functional heartburn, Fl - fecal incontinence, GERD -
Gastro-oesophageal reflux disease, IBS - irritable bowel syndrome, NUD - non-ulcer dyspepsia, RH - reflux hypersensitivity PROMIS -

Patient-Reported Outcomes Measurement Information System, PTSD — post-traumatic stress disorder, ADIS - Anxiety Disorders Interview

Schedule, ARQ - ARFID questionnaire, DSM - Diagnostic and Statistical Manual of Mental Disorders, HADS - Hospital Anxiety and
Depression Scale, ICD - International Statistical Classification of Diseases, NIAS - Nine Item Avoidant/Restrictive Food Intake disorder
screen, OPPHED - The Oppland and Hedmark Health Study.
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