baLg 20 bel2ous] 6xclnaASIUBUS |10 26 belluifel OfLo2 N202 211 SNFOLISSTIQU” CObALIAUL ©S0S0" EI26AI6L [UCT | 0002 |02 ELEC02 LE2BLAST02"
Dece1ds00 bely uouAWONE N26t (U\) 6U LOMILICS] X SNIELISU NUIAELIA g6 CJINICS|K 662 bol. Ej2eniel 6l spul| ST SOS0°

Journal Pre-proof Gastroenterology

A Controlled Trial
of Gluten-Free Diet .

Worldwide Prevalence and Burden of Functional Gastrointestinal Disorders,
Results of Rome Foundation Global Study

Ami D. Sperber, MD, Shrikant I. Bangdiwala, PhD, Douglas A. Drossman, MD,
Uday C. Ghoshal, MD, Magnus imren, MD, Jan Tack, MD, William E. Whitehead,
PhD, Dan L. Dumitrascu, MD, Xuicai Fang, MD, Shin Fukudo, MD, John Kellow,
MBBS, Edith Okeke, BMBCH, Eamonn MM. Quigley, MD, Max Schmulson, MD,
Peter Whorwell, MD, Timothy Archampong, MBChB, Payman Adibi, MD, Viola
Andresen, MD, Marc A. Benninga, MD, Bruno Bonaz, MD, Serhat Bor, MD,

Luis Bustos Fernandez, MD, Suck Chei Choi, MD, Enrico S. Corazziari, MD,
Carlos Francisconi, MD, Albis Hani, MD, Leonid Lazebnik, MD, Yeong Yeh Lee,
MD, Agata Mulak, MD, M. Masudur Rahman, MD, Javier Santos, MD, Mashiko
Setshedi, MBChB, Ari Fahrial Syam, MD, Stephen Vanner, MD, Reuben K. Wong,
MD, Aurelio Lopez-Colombo, MD, Valeria Costa, MD, Ram Dickman, MD, Motoyori
Kanazawa, MD, Ammar Hassanzadeh Keshteli, MD, Rutaba Khatun, MSc, Iradj
Maleki, MD, Pierre Poitras, MD, Nitesh Pratap, MBBS, Oksana Stefanyuk, MD,
Sandie Thomson, MBChB, Judith Zeevenhooven, BSc, Olafur S. Palsson, PsyD

PII: S0016-5085(20)30487-X
DOI: https://doi.org/10.1053/j.gastro.2020.04.014
Reference: YGAST 63361

To appearin:  Gastroenterology
Accepted Date: 1 April 2020

Please cite this article as: Sperber AD, Bangdiwala Sl, Drossman DA, Ghoshal UC, imren M, Tack
J, Whitehead WE, Dumitrascu DL, Fang X, Fukudo S, Kellow J, Okeke E, Quigley EM, Schmulson
M, Whorwell P, Archampong T, Adibi P, Andresen V, Benninga MA, Bonaz B, Bor S, Fernandez LB,
Choi SC, Corazziari ES, Francisconi C, Hani A, Lazebnik L, Lee YY, Mulak A, Rahman MM, Santos
J, Setshedi M, Syam AF, Vanner S, Wong RK, Lopez-Colombo A, Costa V, Dickman R, Kanazawa
M, Keshteli AH, Khatun R, Maleki I, Poitras P, Pratap N, Stefanyuk O, Thomson S, Zeevenhooven
J, Palsson OS, Worldwide Prevalence and Burden of Functional Gastrointestinal Disorders,

Results of Rome Foundation Global Study, Gastroenterology (2020), doi: https://doi.org/10.1053/
j-gastro.2020.04.014.

This is a PDF file of an article that has undergone enhancements after acceptance, such as the addition
of a cover page and metadata, and formatting for readability, but it is not yet the definitive version of


https://doi.org/10.1053/j.gastro.2020.04.014
https://doi.org/10.1053/j.gastro.2020.04.014
https://doi.org/10.1053/j.gastro.2020.04.014

baLg 20 bel2ous] 6xclnaASIUBUS |10 26 belluifel OfLo2 N202 211 SNFOLISSTIQU” CObALIAUL ©S0S0" EI26AI6L [UCT | 0002 |02 ELEC02 LE2BLAST02"
Dece1ds00 bely uouAWONE N26t (U\) 6U LOMILICS] X SNIELISU NUIAELIA g6 CJINICS|K 662 bol. Ej2eniel 6l spul| ST SOS0°

record. This version will undergo additional copyediting, typesetting and review before it is published
in its final form, but we are providing this version to give early visibility of the article. Please note that,
during the production process, errors may be discovered which could affect the content, and all legal
disclaimers that apply to the journal pertain.

© 2020 by the AGA Institute



"0202 ‘T2 |Uqe Us BInes |3 Jod so°Aeyieolul|D ap AisieAlun ueLisine X [ealjiuod e (e/u) Jesn snowAuouy ered opebresseq

'SOPRAISSS1 SOUI.48P SO| SOPO | "o | JBIASS [T "0202® IYBLAd0D “UQIez1IoINMe UIs SOSN S0.10 Uliwed 8s ON ‘SlusWReASNoXe [eucssed osn efed

A global epidemiological study of functional GI disorders
o 73,076 adults surveyed (33 countries, 6 continents)
« Data collection: By Internet (24 countries, blue),
by household interview (7 countries, yellow),
or both methods (China and Turkey, green).

Prevalence of meeting criteria for at least one of
22 functional Gl disorders (%):

| AllParticipants

Internet surveys 42.7 49.0 36.6
Household surveys 21.6 24.1 19.0
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Abstract

Background & Aims: Although functional gastrointestinal disorder&(Bs), now called
disorders of gut—brain interaction, have major ecoic effects on healthcare systems and
adversely affect quality of life, little is knowraut their global prevalence and distribution.
We investigated the prevalence of and factors @ssacwith 22 FGIDs, in 33 countries on 6
continents.

Methods: Data were collected via the internet in 24 caestrpersonal interviews in 7
countries, and both in 2 countries, using the R&/ndiagnostic questionnaire, Rome lll
irritable bowel syndrome questions, and 80 itemgeatify variables associated with FGIDs.
Data collection methods differed for internet adisehold groups, so data analyses were
conducted and reported separately.

Results Among the 73,076 adult respondents (49.5% wontBagnostic criteria were met
for at least 1 FGID by 40.7% persons who complétednternet surveys (95% CI, 40.2—
41.1) and 20.9% of persons who completed the haldshrveys. FGIDs were more
prevalent among women than men, based on resptmgesinternet survey (odds ratio, 1.7,
95% CI, 1.6-1.7) and household survey (odds rat#y,95% CI, 1.3-1.5). FGIDs were
associated with lower quality of life and more fueqt doctor visits. Proportions of subjects
with irritable bowel syndrome were lower when thenfe IV criteria were used, compared
with the Rome Il criteria, in the internet survi@y1% vs 10.1%) and household survey
(1.5% vs 3.5%).

Conclusions In a large-scale multi-national study, we fouhdttmore than 40% of persons
worldwide have FGIDs, which affect quality of liéad healthcare use. Although the absolute
prevalence was higher among internet respondentsdastrends and relative distributions
were found in people who completed internet vsgaakinterviews.

Keywords: DGBI, IBS, epidemiology
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Introduction

The functional gastrointestinal disorders (FGl@s)disorders of gut-brain interaction
(DGBIs), are gastrointestinal (Gl) disorders rdfdi® any combination of motility
disturbance, visceral hypersensitivity, altered asat and immune function, altered gut
microbiota, and altered central nervous system (qM&cessind.They result in significant
global healthcare costand impaired health-related quality of life (QOLBlowever,
population-based cross-sectional surveys haveatistactorily delineated their actual
prevalence. Published studies have involved higahable diagnostic criteria, study
populations, questionnaires, and data collectiothaus®® For irritable bowel syndrome
(IBS) and functional dyspepsia (FD), the two mesieiarched disorders, reported prevalence
estimates are very broad (1.1-45.0% for fe®d 1.8-57.0% for FDY> ! Thus, given the
large methodological heterogeneity, it is inappiaterto pool individual prevalence rates,
and we are left with an unanswered question adhtgdlver the differences in prevalence rates
seen among individual countries in prior surveykot genuine differences between
populations or are due to methodological differenoetween studies.

The ideal global epidemiological study would uséarm methodology to assess
nationally representative populations of sufficisizie throughout the world, but this is not
feasible. The present study, conducted in 33 camat the same time, did use standardized
methodology (although circumstances mandated t¥ferdnt data collection methods), with
identical diagnostic questions to approximate #i ttieal, assessed the global prevalence and
burden of FGIDs, including sub-analyses by courgex, and age groups. The results are
summarized for all FGIDs, but the main focus idiea prevalent disorders because they are
the most researched of the FGIDs and the moshsé&tieclinicians: IBS, FD, functional

constipation (FC), functional diarrhea, and funatibbloating/distention.
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The overall aims of this global study were to cartchn extensive multinational
epidemiological study of all the FGIDs that areesssble by self-report, to obtain reliable
and precise regional and local estimates of FGHEYglence, and to collect data on numerous
potentially associated factors that might explaffecences in FGIDs among populations and
generate hypotheses to advance understandingiop#teophysiology.

Secondary aims included the development of a da¢atbeat could serve as a source of
data mining and be integrated with other similadadases in the future, and to establish a
network of FGID experts with a track record of i@sh collaboration on a global scale.

The present paper focuses on classic epidemioldgicings: prevalence rates by country
and geographical region, by age and sex, and prelmnindicators of burden of disease. As
a descriptive study, there are apriori hypotheses, so no hypothesis testing was conducted

Methods

The study was conducted in 33 countries (Fig. IgjeAtina, Australia, Bangladesh,
Belgium, Brazil, Canada, China, Colombia, Egypgree, Germany, Ghana, Holland, India,
Indonesia, Iran, Israel, Italy, Japan, MalaysiaxMe, Nigeria, Poland, Romania, Russia,
Singapore, South Africa, South Korea, Spain, Swedarkey, the UK, and the US. This
country selection, based on the availability oémested country Pls, provided a good global
coverage, except for Africa (represented only bygEgSouth Africa, Ghana, and Nigeria)
and the Middle East, especially Arab countries (E@nly). As seen in Fig. 1, data were
collected by Internet survey only in 24 countriag personal interview only in seven
countries and by both methods in two countries kstew).

A minimum of 2,000 individuals were surveyed inle@ountry, in both the Internet and
household surveys. In India and China, the mininmumber of individuals in the surveys
was increased to allow for the size of the natigugdulations. In Japan the sample size was

raised to 2,500 because the sex ratio among 8te2f@00 participants was higher among
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men in some age groups. We recruited an addite@@lbparticipants, primarily women, to
achieve a more balanced sex ratio. Thus, the $toaly population was larger than originally
anticipated at 70,000 (33 countries with 2,000vithials each, plus double surveys in China
and Turkey). The pre-defined demographic paramé&bersl countries were 50% females
and 50% males, and 40% for 18-39 years, 40% fd@#Qears, and 20% for 65+ years.

In countries where most adults use the Internsgcared online survey (accessible only to
pre-selected invited participants) was conductéagusopulation samples provided by a
professional company (Qualtrics, LLC., Provo, UtdBA) who awarded participant points
redeemable for giftsThese surveys were anonymous, nationwide, and i&erbquality-
assurance measures to exclude poor-quality respgndeluding two attention-check
guestions, a completion-speed check, and repeatigung to detect inconsistent responders.
The software ensured that there were no missingersso compulsory questions, and had
automated skip patterns, resulting in completeawdirate symptom pattern information.

In countries in which an Internet survey was unfdasusually because of poor Internet
coverage, personal interviews were conducted ibgbitity samples of individuals (one per
household) in selected villages and cities, withmttonal representation. The household
survey countries were Bangladesh, Ghana, Indiamnesia, Iran, Malaysia, and Nigeria. In
the case of Iran, the Internet infrastructure wedfcent for an Internet survey, but Qualtrics,
Inc. did not have access to a pool of potentiajexub in that country as it did in the other
countries where the survey was conducted by InteResidents of the participating villages
were invited to meetings where the study was erpthi They were encouraged by civic and
religious community leaders to participate and wefered a one-time free medical
consultation in returrin China and Turkey, we collected data with thedetold
methodology and the Internet survey, resulting masehold survey dataset from a total of

nine different countries. Unlike the other housdmairveys, the household study in Turkey
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was conducted nationwide after the Internet stuaty/lieen completed, so we achieved a
similar geographical, sex and age distributiorhaslihternet survey, with interview responses
captured directly into electronic devices, elimingtthe problems with incomplete or

missing responses found in other household surveys.

FGID case definitions The survey included the complete Adult Rome INAd@Fiostic
Questionnair& and a self-report checklist of organic diseasessamgeries that can cause
gastrointestinal symptoms, to identify FGID cagegenty-two FGID diagnoses were
assigned according to Rome |V criteria, based spamses to the Rome IV Diagnostic
Questionnaire. Individuals who otherwise met ROmM&GID criteria were excluded from
FGID case definition if they self-reported a medlluatory that could represent organic or
structural reasons for the symptoms. For examplggests reporting celiac disease, Gl cancer
or inflammatory bowel disease (Crohn’s diseasdaarative colitis) were excluded from all
Rome IV FGID diagnoses. Subjects with a historpeptic ulcer disease were excluded from
esophageal, gastroduodenal and biliary diagnoseslly subjects who reported
diverticulitis or bowel resection were excludednfrdbowel and anorectal disorders. Since no
independent medical evaluation was done, this siaumethod may have eliminated
individuals who did not have a functional Gl diserd

For household countries, where a proportion of €asel missing responses to diagnostic
guestions on the 22 FGIDs, these cases were extfumta prevalence analysis for all the
FGIDs (N=4,087) leaving a final total of 18,949.iFlwas necessary because several Rome
FGID diagnoses overlap and the determination oftldrea person warrants a particular
diagnosis may depend on whether criteria for oraane other FGIDs are met.

The survey also included an 80-item supplementastipnnaire on sociodemographic
characteristics, medical and health history, cobtbsymptoms and conditions, Gl

infections, healthcare utilization, medicationd|ditood and current living conditions,
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psychosocial variables, diet, QOL, and culture @ligion (Supplemental Table 1). It
incorporated validated questionnaires such as dier® Health Questionnaire-15 (PHQ-
15)2 IBS symptom severity scale (IBS-SS$)and the Personal Health Questionnaire-4
(PHQ-4)" on anxiety and depression.

The Rome IlI IBS diagnostic questidfisvere included in all nine household survey
countries and in 14 of the 26 Internet countrieslgiim, Brazil, Canada, China, Egypt,
France, Germany, Holland, Israel, Japan, Mexicgsik Singapore, and Turkey) to compare
IBS prevalence between Rome Ill and Rome IV catefihe reason we did this for IBS and
not for all FGIDs was that its criteria underwdmt most substantial change between Rome
[l and IV and the length of the study questionaaireached a limit that could not be
expanded. Including all the Rome Il questionstf@ other FGIDs would have increased the
study questionnaire by about 50%.

We used two proxy variables to assess the burdé®tids: (1) healthcare utilization; i.e.,
history of (a) physician consultation about bowsllglems and (b) frequency of doctor visits
per year for any health problems, and (2) qualitjf® scores on the PROMIS Global-10
questionnaire (range 4-28)As part of the Patient-Reported Outcomes Measuremen
Information System (PROMIS), this questionnaira publicly available global health
assessment tool that measures symptoms, functicammaoghealthcare-related quality of life
(HRQoL) for a wide variety of chronic diseases andditions.

The study questionnaire underwent translatabibgeasment by a professional company
(TransPerfect, Inc. USAJ and was then translated by the same company inlarguages
with linguistic validation (cognitive debriefingitach country Pl monitored this process to
ensure that the translated questionnaires weraisitigally valid and culturally adapted for

their country. Where appropriate, the translatiese “localized,” e.g., the original English
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guestionnaire was translated into Spanish for Mearmd then localized for Colombia,
Argentina, and Spain.
Statistical considerations

In a descriptive study, when estimating prevalaates, sample size considerations are
guided by the desired precision in the 95% configantervals. When estimating unknown
prevalence rates, the most conservative approachtfie one that provides the largest
variance and thus the widest confidence intervalsgumes a prevalence of 0.50. In this
study, we chose the minimum sample size of 2,000cgzants per country to obtain high
precision of within-country estimates of prevalenates. Thus, 95% confidence intervals
(CI) for prevalence rates as high as 0.50 wouldeanithin £ 0.022; and less common
diagnoses (smaller prevalence rates) would haveehigrecision (narrower CIs).

We calculated country-specific prevalence ratesafiomajor FGID diagnoses by sex and
age groups. Prevalence rates were pooled acrosfriesuusing Yang's meta-prevalence
method!® which combines separate population survey preeealestimates into an overall
meta-prevalence estimate. Because of substarfi@tatices in data collection methodology
between the Internet and household methods, ghumding was done within survey type
only.

Ethical review was completed for all countries. Bhgdy was approved or exempted from
ethics board oversight (the latter for Internevsyrcountries, where subjects were
anonymous to the investigators). All survey paptcits completed a written consent form,
either electronically (Internet surveys) or on pai@usehold surveys).

Results

The survey was completed by 73,076 respondent$48Gyomen (49.47%) and 36,928

men (50.53%). The numbers of women by survey gmene 26,576 respondents (49.1%) in

the Internet countries and 18,949 (50.5%) in theskbold countries. We successfully
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achieved equal sex distribution and pre-planned-agges in most countries with both
surveying methods.

We do not have full data on response rates. lintieenet surveys, panels of registered
country-specific survey-takers were contacted thhoemail until all quota categories were
filled. There is no way to know how many saw thesmails or how many were reached, so
response rates are not available.

We have full response rates for Bangladesh, Maaysith surveyed regions in India, and
Iran but the number of subjects approached in therdnousehold sites was not tracked
comprehensively. In Bangladesh the response radO@&%, in Malaysia 92.8%, in
northern India 99.2%, in southern India 99.0% anftan 97.8%.

The sample demographics, by survey method, appeaupplemental Table 2. All
Internet survey countries met the minimum sampe &i2,000) and equal sex (50%:50%)
parameters. In six Internet countries, the agebstribution was not fully met due to the
inability to enroll sufficient numbers in the 65¢egroup. In these countries, there is limited
Internet access or lower usage. In Egypt, femakse wnder-represented, possibly due to
lower Internet use or culture. Based on the US @eBsireau classification for rural
communities (less than 2,500 resideAt$),7% of the participants lived in rural commurstie
in Internet countries and 43.3% in household coesitr

The household surveys achieved the minimum taegapke size of at least 2,000
completed interviews, but the quality of the datswower than in the Internet survey,
particularly in Ghana (1,190 records valid for ssa&), Indonesia (1,231), and Nigeria
(1,442). The total number of respondents who whalkke met the criteria for FGID
diagnoses but were classified as non-FGID dueportimg organic diseases or a Gl surgery

was 4,094 (7.56%) in Internet surveys and 748 @)35 household surveys.
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The prevalence results are presented below in danoe with Gl tract anatomical
regions, corresponding to the order of the questiorthe Rome IV Diagnostic
Questionnaire. The results for all the FGIDs appediable 1. These results will be
discussed in a more comprehensive and overlappiniggxt in the Discussion section below.

The prevalence rates of five selected major FGliwspgared across all the countries
surveyed are shown in Table 2 and Fig. 3, to pewaidnore detailed view of the variance of
these disorders globally.

Esophageal disorders

The most prevalent esophageal disorder in Intemeéthousehold surveys was functional
dysphagia, with pooled prevalence rates of 3.2%, @3) and 1.2% (1.0, 1.3), respectively.
The rates for functional heartburn, reflux hypesstivity, and esophageal chest pain were
substantially lower. All esophageal disorders wagge prevalent among women in both
survey methods. However, there was a divergenoesuits in terms of age, with decreasing
rates in the older age groups in the Internet g@mbut increasing rates with age in the
household countries.

Gastroduodenal disorders

FD was the most prevalent gastroduodenal disovdtr,a pooled prevalence rate of 7.2%
(7.1, 7.4) for Internet and 4.8% (4.5, 5.1) for belold surveys. In the Internet surveys, the
subtype distribution was 66.6% postprandial distsagixdrome (PDS), 15.3% epigastric pain
syndrome (EPS), and 18.1% overlapping PDS/EP$elimbusehold countries, the subtype
distribution was 59.5% PDS, 28.1% EPS and 12.4%laweing PDS/EPS. FD rates varied
widely between countries, from 2.2% in Japan t@%2in Egypt in the Internet surveys and
from 0.7 (0.5, 1.0) in India to 19.4 (17.7, 21.2Hangladesh in the household surveys.

Women had higher mean FD rates in the Internetegsrthan men, with an odds ratio of

1.56 (1.46, 1.67) for overall FD, 1.60 for PDS @,.4.72), and 1.42 (1.27, 1.59) for EPS. FD
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and its two subtypes were most common among yodualjssand decreased steadily in
prevalence across the adult lifespan.
Functional bowel disorders

The most prevalent bowel disorder in both survgesywas FC, with pooled rates of
11.7% (11.4, 12.0) and 6.6% (6.3, 6.9) for Intelared household surveys, respectively.
Other prevalent disorders were functional diarrie4. 7% (4.5, 4.9) and 1.2% (1.0, 1.3), IBS
at4.1% (3.9, 4.2) and 1.5% (1.3, 1.7), and fumai@bdominal bloating/distention at 3.5%
(3.3, 3.6) and 1.2% (1.0, 1.3), respectively.

The prevalence rates of IBS among Internet sureemiries ranged from a low of 1.3%
(0.8, 1.8) in Singapore to 7.6% (6.4, 8.7) in Egyfable 2 and Fig. 3). However, most of the
countries (19 of 26) had IBS rates between 3% toB3é outliers besides Singapore and
Egypt were Japan (2.2%) China (2.3%), Russia (5.8u)th Africa (5.9%), and the USA
(5.3%). Twenty four of the 26 countries had premegerates between 2% to 6%, with
Singapore and Egypt as outliers. In the househmldhtries, IBS prevalence ranged from
0.2% (0.1, 0.3) in India to 4.6% (3.7, 5.5) in Beatesh, and the variance was greater than in
the Internet countries (Table 2 and Fig. 3). Thel@d prevalence rates for IBS were
substantially higher among women in both surveyhods, with a female-to-male odds ratio
of 1.8 (1.7, 2.0) for the Internet and 1.98 (1.5) 2or the household countries. IBS
prevalence decreased with age in the Internet gsyfiom 5.3% (5.0, 5.6) to 3.7% (3.5, 4.0)
to 1.7% (1.4, 1.9) while it increased with ageha household group from 1.4% (1.1, 1.7) to
1.5% (1.2, 1.7) to 1.9% (1.4, 2.4).

As a group, the functional bowel disorders wererttost prevalent of all Gl regions, with
35.6% (35.2, 36.0) of the 54,127 Internet partictpaand 16.8% (16.2, 17.3) of the 18,949

household participants having at least one of tisosdisorders.
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Centrally mediated abdominal pain syndrome and bilary pain

There were almost no cases of either of these dsigrentities. The rate for centrally
mediated abdominal pain syndrome was 0.02% (N=%h#o Internet survey and 0.05%
(N=9) for the household survey. The correspondatgs for biliary pain were 0.08% (N=44)
and 0.03% (N=5), respectively.

Anorectal disorders

In the Internet surveys, 8.1% (7.9, 8.3) of sulgecet criteria for at least one anorectal
disorder, compared to 2.7% (2.5, 2.9) in the hoolsesurveys. In both cases, the most
prevalent disorder was proctalgia fugax at 5.99%,(6.1) in the Internet surveys and 1.7%
(1.5, 1.9) in the household surveys.

Comparison of IBS prevalence by Rome IV and Rome lidiagnostic criteria (Table 3)

In the 14 Internet countries where Rome Ill questiwere included, the overall IBS
prevalence was 3.8% (3.6, 4.0) by Rome IV critarid 10.1% (9.8, 10.5) by Rome lli
criteria. Rome 1V IBS rates were substantially lowean Rome Il in all countries, ranging
from 24% to 57% of Rome Il IBS prevalence rat@sthe nine household countries, the
pooled IBS prevalence rates were 1.5% (1.3, linguyRome IV and 3.5% (3.3, 3.8) using
Rome lll, with Rome IV prevalence rates rangingrirt8% to 75% of Rome Il IBS
prevalence rates. In this group of countries, tlee@ence increased for both criteria with
increasing age.

In contrast to the household surveys, by bothrizitéBS rates were lower on average in
older individuals in the Internet surveys. Womed kabstantially higher IBS rates than men
in all age groups by both criteria: Rome Il OR=2(71.59, 1.86) and Rome IV OR =1.70

(1.51, 1.92).
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The overall Rome IV IBS subtype distribution was728 IBS-D, 32.4% IBS-C, 32.4%
IBS-M, and 6.5% IBS-U in the 26 Internet countriasd 28.8% IBS-D, 37.9% IBS-C, 17.2%
IBS-M, and 16.1% IBS-U in the 9 household countries

Rome IV IBS individuals had higher mean IBS-SSSeséy scores, 250 (244, 256) vs.
Rome Il IBS 191 (187, 194), in the Internet cotedr In the household countries, Rome IV
IBS individuals had an IBS-SSS severity score @f (158, 190) vs. Rome Il IBS 134 (124,
144,

Burden of FGIDs (Table 4)

Individuals with FGIDs were more likely than othéosbe high-frequency medical
consulters (one or more doctor visit per monthafoy health problem), with OR=1.75 (1.7,
1.8) for Internet and OR=1.1 (1.00, 1.2) for howddlsurveys. Also, individuals who met
Rome IV criteria for any FGID were more likely tave visited doctors at any time in the
past because of bowel problems than those withGi®DF47.1% vs. 26.5% in the Internet,
and 26.4% vs. 11.9% in the household survey. Threesgpplied for each of the five selected
major FGIDs.

Health-related QOL was lower on the PROMIS Glolagliestionnaire for individuals
with any FGID compared to subjects with no FGID dtwbal mental and global physical
scores, in both Internet and household surveyst bersicipants reported QOL scores in the
middle of the possible range of scores, with Ideiability.

Discussion

This is the first global study of the epidemiolagyd impact of the FGIDs (DGBIs). By
assessing large population samples from 33 globalyibuted countries using the same
survey instruments and statistical analyses, wepoavide a meaningful picture of FGIDs
around the world. The study methodology was rigsr@specially for the 26 countries

surveyed via the Internet, where we not only actdepredetermined parameters for sample
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size, sex, and age distribution, but also a natidis&ribution that reflected closely the actual
geographical population distributions.

Several findings are noteworthy from the resulespnted above: (a) the overall rate for
meeting at least one FGID diagnosis was generaligistent between countries within each
sampling method, with a pooled mean of 42.7 (42321) in Internet and 21.6 (21.0, 22.1) in
household countries. The rate of having any FGIB @xceptionally low in the household
surveys in Turkey and India, at less than 10%tH®)prevalence of having any FGID was
higher among women than men, with an OR of 1.7, @ in Internet and 1.4 (1.3, 1.5) in
household countries. When surveyed via the Inted886 of the entire adult female
population across the six continents surveyed heetliagnostic criteria for one or more of
the FGIDs, supporting previous findings that FGHds more prevalent in women than in
men. The corresponding figure for the householdests was 24%. Our data show that the
female predominance of FGIDs is present for FGIDalliregions of the Gl tract, from the
esophagus to the rectum, and with both Interneth@odehold survey methodologies, (c) IBS
prevalence rates by Rome IV were lower than in ratagties using previous versions of the
Rome criterid and generally half or less of Rome Il prevalerates in the same countries.
This is in line with a recently published studytie US, Canada and the UK, that used a
similar study methodolog¥, (d) Rome IV IBS rates were similar among mostef internet
countries, with 19 of the 26 having prevalences#tetween 3-5%. Singapore and Egypt
were clear outliers at 1.3% and 7.6%, respectivalyhe household countries, the prevalence
was more variable, ranging from 0.2% in India t©%.in Bangladesh. As has been reported
previously, we found women to have higher ratedl8&fthan men. We also found the sexes
to have a different IBS subtype pattern: among wothe rate of IBS-C is higher than IBS-
D, while among men this is reversed, (e) in therimtt countries FGID prevalence decreased

with age, but there was an opposite trend sedmeimdusehold countries, (f) FGID

Descargado para Anonymous User (n/a) en Pontifical Xavierian University de ClinicalKey.es por Elsevier en abril 21, 2020.
Para uso persona exclusivamente. No se permiten otros usos sin autorizacion. Copyright ©2020. Elsevier Inc. Todos los derechos reservados.



prevalence rates for the household countries wamsistently lower than the Internet
countries. This also holds true for Turkey, evasutih their household survey methodology
was much more similar to Internet surveys tharntieohousehold survey countries. Notably,
the pattern of relative prevalence among the varaisorders was consistent among the
various FGIDs among all countries, and (g) a fesodiers, such as functional dysphagia,
rumination, and proctalgia fugax, have prevalematesthat are higher than might be
expected in light of clinical experience. It is piide that as we deepen our analyses of the
entire database, some patterns may evolve thatewvenaware of at the present.

Our findings on the cumulative presence of FGIDedtimg diagnostic criteria for at least
one FGID) are congruent with a previous study eflthS. population with the original Rome
criteria (when there were 20 FGIDs) published i83% which found 69% of U.S. adults to
have any FGID. The high prevalence in both casssriply the result of evaluating
simultaneously the presence of many disordersarséme population samples, yielding a
comprehensive picture of the vast scope of FGIDs scietal health problem.

Among the Internet—surveyed countries, the prea&eates for many of the FGIDs, and
IBS in particular, were quite similar and the vada was low. This illustrates that IBS and
the other FGIDs are truly world-wide disordersalto shows that the Rome IV diagnostic
guestionnaire can identify these disorders acresgmphical regions and in numerous
translations. Yet, as has been reported previgfu§ly*there is variance among the
countries in the prevalence of these disordersteTaee several potential explanations for
this variability, including cultural differencesy@al reporting sensitivity, ethnic diversity,
genetics, and dietary habits. We are confidentttietifferences found in this study are not
due to differences in study methodology, which waiorm within Internet and household
surveys. Thus, in light of the rigorous and unifaesearch methodology we applied, we

believe that the observed prevalence rates dactefteurately differences among countries
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and are variable enough to warrant further invasiog into reasons for differences between
countries and regiorf§, *and their association with potential predictivetéas covered in

our supplemental questionnaire. Such analysesrcade insights into more subtle aspects
of the FGIDs and generate hypotheses for futurearel but are beyond the scope of the
present paper.

One of the more notable findings of our study &t lBS was less than half as prevalent
using Rome IV compared to Rome lll. This comparia@s included in the study to assess
whether worldwide regional prevalence differed adira to the criteria usedd. The current
Rome IV criteria are more stringent, requiringestdtweekly abdominal paindjscomfort
was nhot included), whereas Rome Il required abdominal pairdiscomfort at leas®-3 times
monthly.?” 2®We believe that this change in criteria resulgedpreviously reported;*?in a
shift in prevalence from IBS-C to FC and from IB&hdiarrhea (IBS-D) to functional
diarrhea, since the increased pain frequency tblésbquired for IBS was not reached or the
subjects suffered from discomfort rather than p@hs is consistent with the approach of
viewing individual patients with constipation ompain frequency spectrutiwhere
differences in pain occurrence determine shiftsifiBS to FC or functional diarrhea.

The Rome IV IBS criteria, being more restrictivartiRome lll, lead to more similar
diagnostic groups for clinical research and dridsr Consequently, the Rome 1V criteria are
identifying more severe cases of IBS, as alsoctstein the IBS-SSS scores, rather than the
totality of the condition as seen by clinicians wéwer, clinicians may not use such stringent
criteria in practice, as treatment is likely tothe same even for “sub-threshold” patients
with slightly less frequent abdominal pain. Climies tend to rely more on symptom
presentation and clusters. Thus, the relative peaca “shift” away from IBS may have
more implications for recruitment into researctdgtg, especially clinical trials, where the

Rome |V criteria define a more severe or specifipyation than those seen in clinical
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practice. Since FC and functional diarrhea and tm@responding IBS subtypes often
respond to the same therapiéthe shift in diagnosis may have less impact oatinent.

Unspecified functional bowel disorder was the npost/alent bowel diagnosis in our
study. As it is the default diagnosis for peopleowtave significant bowel symptoms but fail
to qualify for another bowel disorder, the diagnostiteria for functional bowel disorders,
especially IBS, may be too restrictive. In contréis¢ least prevalent subtype of IBS (Table
1) was IBS-U, so the addition of the Bristol StBokrm Scale as a discriminator for IBS
subtypes may have facilitated the classificatiothefthree specific subtypes (IBS-C, IBS-D
and IBS-M), reducing the number of non-specificesa®iagnostic criteria for cannabinoid
hyperemesis syndrome, central abdominal pain symelrand functional biliary pain, where
hardly any cases were identified, may also beiotist. These disorders may be particularly
difficult to identify in studies based on questiames. Previous studies have shown
somewhat higher prevalence rates, especially fiametrabdominal pain syndrome, the more
studied of these relatively rare disord&rs?>

Although the prevalence rates for many of the iitlial FGIDs were low, a large
proportion of individuals met diagnostic critert fat least one FGID. Combined with the
findings that individuals meeting FGID criteria wewice as likely to consult doctors for
bowel problems and had significantly lower gen€@lL than othera, the collective burden
of these disorders is substantial. The resultsiostudy confirm that FGIDs are more
prevalent among women than men. This is consistithtprevious reports over the yedfs.
Also consistent with previous reports, we foundha Internet surveys that FGIDs decreased
with age? However, in the household surveys, prevalencs tateded to rise with increasing
age, as discussed further below.

A key strength of this study that has implicatiémsfuture research was the effectiveness

of Internet surveys. Not only is this now becomihg default option in most countries since
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telephone and mail surveys are not feasible waysach the general population, but it
provided reliable, quality-controlled data with ationally representative distribution. This
could not be accomplished with household surveys.

The most important limitations of our study relaighe lack of national representation
and missing data in the household surveys (exagpitimkey). Furthermore, the necessity of
relying on two different survey methodologies puoeled calculation of pooled global
prevalence rates for all 33 countries together.

The anonymous Internet survey methodology conestatvery different survey
experience for subjects than the face-to-face hmidesurvey methodology, and cultural
sensitivities around reporting of FGID symptoms rhaye led to the large differences in
prevalence rates observed between the two survéyonge Our assessment is that the
Internet surveys provided more reliable estimafgg@valence rates because a) we achieved
national representation, b) we achieved more campdecurate and reliable data collection
since no question that required an answer coukkipped, and questions that should have
been skipped, based on responses to key triggstigng, were always skipped and could
not be answered. In addition, quality control measuncluding maximum speed of
guestionnaire completion, repeat questions foraesg consistency assessment, and
attention-check questions were included. Finalitadvere automatically and accurately
entered into the study database, eliminating maenty errors. Another strength of the
study was the uniform translation methodology Mittlguistic validation and cultural
adaptation, which also generated a repositoryanisiated study questionnaires for future
global research in FGIDs.

The pattern of relative prevalence among the varle@IDs was consistent in spite of the
substantial differences in the absolute prevaleatss between the Internet and household

surveys. While the reasons for the lower mean F@HYalence in the household surveys
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compared to the Internet surveys are unclear, trerseveral possible explanations. It could
be a consequence of reluctance to report sensitivegimate digestive tract symptoms in
face-to-face interviews. This could be more salienounger respondents, consistent with
the unique finding in household countries thatgatereased with age. Moreover, since we
included only one subject per household and FGEEnhaluster in families, this method
might have under-estimated the prevalence. And#dotor contributing to the prevalence
difference was that a much higher percentage ofé¢tmald than Internet survey participants
(48.7 vs. 9.7%) lived in rural communities: We fduhat FGIDs were reported

somewhat more frequently in urban than rural avetisan OR=1.14 (1.08, 1.21) for Internet
countries and OR=1.17 (1.09, 1.26) for househofdeyts, although the magnitude of
difference was inconsistent across all FGIDs. Bsedhe prevalence rates were particularly
low in India and Turkey (household), we recheckexidata entry process and the diagnostic
scoring syntax, but no mistakes were found to emplas. The two geographically and
linguistically separate sites surveyed in India kawllarly low prevalence rates. To date, we
have no definitive explanation for these unusulaly rates, especially in light of the very
different results from Bangladesh, a country witlacimin common with India.

Another limitation of the study is the lack of resige rates for the Internet surveys and
limited response rate information for the houseftsnidveys. However, in those countries for
which we have precise data, Bangladesh, Malayst&, fegions in India, and Iran, the
response rates were all over 90%. Since similarggaation encouragement methods were
used in all household countries, we feel confidkat the response rates were high in the
others as well, although we don’t have the exagtrés.

An additional limitation of our study is that sintevas a non-clinical questionnaire study
of the general population, participants were netl@ated with procedures such as endoscopy

or manometry, so some of the participants coulahed an “organic” cause of their
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digestive symptoms. However, we believe that oalusion of a checklist of organic
diagnoses that might account for Gl symptoms, amcegrclusion of such cases from FGID
prevalence counts (7.6% in Internet countries af@éb4n household countries), compensated
at least partially for this. A further limitationas that we attained less than satisfactory
coverage of Africa and the Middle East. Our attesriptrectify this proved futile due to
difficulties in recruiting interested investigatansthe relevant countries.

The data collected with the supplemental questimansed in this study may vyield
findings on a range of variables with possible esgmns with FGIDs. Future analyses using
those data will enable us to look at the relevarfadifferences in factors such as diet,
hygiene, economic status, level of education, VGl infections, and psychological co-
morbidity, in regard to FGID prevalence. Theseldaly to generate observations and
hypotheses for further work that eventually maydoice new insights into the
pathophysiological mechanisms of FGIDs.

In conclusion, this paper represents the first meg@cumenting the global prevalence of
FGIDs assessed with a uniform diagnostic questioa@ad research methodology. The
results may influence substantially future planrhdgpealth care resources and clinical trials.
Funding for research in the FGIDs is universally,land they are viewed as a non-priority.
The data highlight a strong need and rationaléhisrto change. They should be of interest to
multiple medical disciplines in addition to gastterologists, including general
practitioners, family physicians, internists, ngsdieticians, epidemiologists, public health
experts, as well as other allied health care pergidWe expect that the results presented
here, and those to be reported from our futureyaea| will serve as essential reference data

for years to come.
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Titles for figures

Fig. 1. Global map showing study countries, colezeded by data collection method:
Internet, household interviews, or both. The Iné¢isurvey was conducted in 26 countries
and the household survey in 9 countries, two (Tyeked China) used both methods, totaling
33 countries in all.

Fig. 2. Global maps showing study countries (Inteabove, household below), color-
coded for prevalence of having any FGID.

Fig. 3.Distribution of country-specific (circles) and pedl(boxes) prevalence rates for
five selected major FGIDs in the countries survelygdhternet (N=26) and household

interviews (N=9) with Rome IV criteria.
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Table 1. Pooled prevalence rates (% and 95% Cl) for 22 Rome IV functional gastrointestinal diagnoses, in a combined popul ation-based Internet

survey sample of 54,127 individuals in 26 countries and in a combined household survey sample of 18,949 individualsin 9 countries.

Sex Agegroup (years)
FGID Overall Female Male 18-39 40-64 65+
N=54127 N=26578 N=27549 N=23003 N=22281 N=8843

INTERNET
Any FGID 42.7(42.2,431) | 49.0(48.4,49.6) | 36.6(36.0,37.1) | 47.4(46.8,48.1) | 41.4(40.7,42.0) | 33.4(32.5,34.4)
A. Esophageal Disorders
Functional chest pain 1.4 (1.3,15) 1.5 (1.3, 1.6) 1.3 (1.1, 1.4) 1.4 (1.3, 1.6) 1.5 (1.3, 1.6) 1.0 (0.8, 1.3)
Functional heartburn 1.1(1.0,1.2) 1.3 (1.1, 1.4) 1.0 (0.9, 1.1) 1.3 (1.1, 1.4) 1.2 (1.0,1.3) 0.7 (0.5, 0.8)
Reflux hyper sensitivity 0.8 (0.8,0.9) 0.9 (0.8, 1.0) 0.8(0.7,0.9) 0.9 (0.7, 1.0) 1.0(0.8, 1.1) 0.5 (0.4, 0.6)
Globus 0.8 (0.7, 0.8) 0.9 (0.7, 1.0) 0.7 (0.6, 0.8) 0.8 (0.6, 0.9) 0.9(0.7, 1.0) 0.5(0.4,0.7)
Functional dysphagia 3.2(3.0,3.3) 35(3.3,3.7) 2.9(2.7,3.1) 3.3(3.1,35) 3.2(3.0,3.4) 2.7 (2.4,3.0)
Any esophageal disorder 6.0 (5.8, 6.2) 6.6 (6.3, 6.9) 5.4 (5.1, 5.6) 6.2 (5.9, 6.5) 6.3 (6.0, 6.6) 4.6 (4.2,5.0)
B. Gastroduodenal Disorders
Functional dyspepsia 7.2(7.0,7.4) 8.7(8.4,9.1) 5.8 (5.5, 6.0) 9.2(8.8,9.5) 6.6 (6.2, 6.9) 3.8(34,4.2)

Post-prandial distress syndrome (PDS) 6.1(5.9,6.3) 75(7.2,7.8) 4.8 (4.6,5.1) 7.8(7.5,8.2) 5.5(5.2,5.8) 3.3(2.9,3.6)

Epigastric pain syndrome (EPS) 24(23,25) 2.8(2.6,3.0) 20(18,2.2) 2.9(2.7,3.1) 2.4(2.2,2.6) 1.2 (0.9, 1.4)
Belching disor der 1.0 (0.9, 1.1) 1.1(1.0,1.2) 0.9 (0.7, 1.0) 1.1(1.0,1.2) 1.0(0.8, 1.1) 0.7 (0.5, 0.8)
Rumination syndrome 2.8(2.7,2.9) 3.1(2.9,3.3) 25(2.3,2.7) 2.7(2.5,2.9) 3.0(2.8,3.2) 24(2.1,2.7)
Chronic nausea vomiting syndrome 0.9(0.8,1.0) 1.2(1.0,1.3) 0.7 (0.6, 0.8) 1.3(1.2,15) 0.7 (0.6, 0.8) 0.4(0.3,0.5)
Cyclic vomiting syndrome 1.2(11,1.2) 1.2 (1.1, 1.3) 1.1(1.0,1.2) 1.6 (1.4, 1.8) 0.9 (0.8, 1.0) 0.6 (0.5, 0.8)
Cannabinoid hyper emesis syndrome 0.05(0.03,0.07) | 0.02(0.01,0.04) | 0.08(0.05,0.11) 0.11 (.07, 15) 0.010(.00, 0.02) | 0.01(0.00, 0.03)
Any gastroduodenal disorder 10.6 (10.4,10.9) | 12.4(12.0,12.8) 8.9(8.6,9.2) 13.0 (12,5, 13.4) 9.8(9.4,10.2) 6.6 (6.1,7.2)
C. Bowel Disorders
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Rome-1V IBS 4.1(3.9,4.2) 5.2 (5.0, 5.5) 29(2.7,3.1) 5.3 (5.0, 5.6) 3.7 (35,4.0) 1.7 (1.4, 1.9)
IBS-C 1.3(1.2,1.4) 1.8 (1.7, 2.0) 0.8(0.7,0.9) 1.8 (1.6, 2.0) 1.1 (1.0, 1.2) 0.6 (0.4,0.8)
IBS-D 1.2(1.1,1.3) 1.3(1.2,1.5) 1.0(0.9, 1.1) 1.1 (0.9, 1.2) 0.5 (0.3, 0.6) 0.5(0.3,0.6)
:Sgﬁ 0.3(0.2,0.3) 0.3(0.2,0.4) 0.2(0.2,0.3) 0.3(0.2,0.4) 0.3(0.2,0.3) 0.1(0.0,0.2)

1.3(1.2,1.4) 1.8 (1.6, 1.9) 0.9(08, 1.0) 1.6 (L5, 1.8) 1.3(1.2,1.5) 05(03,0.6)

Functional Constipation 11.7 (11.4,12.0) | 15.2(14.8,15.7) 8.3(8.0, 8.6) 13.2(12.8,13.7) | 11.0(10.6, 11.4) 9.4 (8.8, 10.0)

Opioid-induced constipation 1.6 (1.5,1.7) 1.8 (1.6, 1.9) 1.4(1.2,1.5) 1.5(1.3,1.7) 1.6 (1.5, 1.8) 1.5(1.3,1.8)

Functional diarrhea 4.7 (4.5,4.9) 4.1(38,4.3) 5.3 (5.1, 5.6) 4.6(4.3,4.9) 5.1(4.8,5.3) 4.1(3.7,4.5)

Functional bloating/distention 35(3.3,3.6) 4.6 (4.3,4.8) 2.4(2.2,2.5) 34(32,3.7) 3.9(3.6,4.1) 24(2.1,2.7)

Unspecified functional bowel disorder 11.0(10.8,11.3) | 11.8(11.4,12.2) 10.9 (9.9, 10.7) 12.6 (12.2,13.1) 10.3(9.9, 10.7) 8.6 (8.0,9.2)

Any bowel disorder 35.6(35.2,36.0) | 41.6(41.0,422) | 29.9(29.330.4) | 39.8(39.2,40.4) | 34.6(34.0,352) | 27.2(26.3,28.1)

D. CNSDisordersof Gl Pain

Centrally mediated abdominal pain syndrome 0.02 (0.01, 03) 0.03 (0.01, 0.06) 0.00* 0.03 (0.01, 0.05) 0.01(0.00, 0.02) 0.01 (0.00, 0.03)

E. Biliary Disorders

Functional biliary pain

0.08 (0.06, 0.11)

0.14 (0.09, 0.18)

0.03 (0.01, 0.04)

0.13 (0.08, 0.18)

0.05 (0.02, 0.08)

0.02 (0.00, 0.05)

F. Anorectal Disorders

Fecal incontinence 1.6 (1.5, 1.7) 1.5(1.4,1.7) 1.6 (1.5, 1.8) 1.1 (1.0, 1.3) 1.7 (1.6, 1.9) 2.3(2.0,2.7)
Levator ani syndrome 11(1.1,1.2) 1.4(1.2,15) 0.9 (0.8, 1.0) 1.3(1.2,15) 12(1.1,1.4) 0.6 (0.4,0.7)
Proctalgia fugax 5.9 (5.7, 6.1) 6.8 (6.5, 7.1) 5.1 (4.8, 5.4) 6.4 (6.1,6.7) 6.1 (5.8, 6.4) 43(3.8,4.7)
Any anorectal disorder 8.1(7.9,8.3) 9.2(8.9,9.6) 7.0(6.7,7.3) 8.3(8.0,8.7) 8.4(8.0,8.8) 6.8 (6.2,7.3)
HOUSEHOLD

Any FGID 21.6(21.0,22.1) | 24.1(23.3,249) | 19.0(18.2,19.7) | 17.9(17.1,18.7) | 21.3(205,22.2) | 315(30.0, 33.1)
A. Esophageal Disorders

Functional chest pain 1.0 (0.9, 1.2) 1.2 (1.0, 1.4) 0.8(0.7, 1.0) 0.7 (0.5, 0.9) 1.2 (1.0, 1.5) 1.2 (0.8, 1.6)
Functional heartburn 0.4 (0.3, 0.4) 0.5 (0.3, 0.6) 0.2(0.1,0.3) 0.2 (0.1,0.3) 0.4 (0.3, 0.6) 0.6 (0.3, 0.8)
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Reflux hyper sensitivity 0.6 (0.5, 0.7) 0.8 (0.6, 1.0) 0.4 (0.3,0.5) 0.4(0.2,0.5) 0.7 (0.5, 0.8) 0.9 (0.6, 1.3)
Globus 0.2 (0.2,0.3) 0.3(0.2, 0.4) 0.2(0.1,0.3) 0.2(0.1,0.3) 0.3(0.2,0.4) 0.3(0.1, 0.4)
Functional dysphagia 1.2 (1.0, 1.3) 15(1.2,1.7) 0.9(0.7, 1.1) 0.6 (0.5, 0.8) 1.0(0.8,1.2) 2.9(2.4,3.5)
Any esophageal disorder 2.9(2.7,3.2) 36(3.2,3.9) 2.3(2.0,2.6) 1.9 (1.6,2.2) 3.1(2.8,3.5) 4.9 (4.2,5.7)
B. Gastroduodenal Disorders
. : 48(45,5.1 55(5.0,5.9 41(3.7,45 3.2(28,35 4.7(4.2,5.1 9.2(8.3,10.2
e ot et ess synclrome (PDS) 35 ((3.2, 3.7)) 38 ((3.4, 4.2)) 3.1 ((2.7, 3.43) 2.2 ((1.9, 2.53) 3.2 ((2.8, 3.6)) 24 ((863; 8_3))
Epigastric pain syndrome (EPS) 19(1.7,2.1) 24(21,2.7) 14(1.2,1.7) 1.3 (1.1, 1.6) 2.1(18,25) 30(2.4, 36)
Belching disorder 0.7 (0.5,0.8) 0.8 (0.6, 1.0) 0.5(0.4,0.7) 0.5(0.4,0.7) 0.6 (0.4,0.8) 1.1(0.8,15)
Rumination syndrome 1.1(0.9,1.2 14(1.2,1.7) 0.8 (0.6, 0.9) 0.9(0.7,1.1) 1.1(0.8,1.3) 16(1.2,21)
Chronic nausea vomiting syndrome 0.5(0.4,0.6) 0.6 (0.4,0.7) 0.4 (0.2, 0.5) 0.4 (0.2,0.5) 0.4 (0.3, 0.6) 0.8(0.5,1.1)
Cyclic vomiting syndrome 0.3(0.3,0.4) 0.5 (0.3, 0.6) 0.2(0.1,0.3) 0.3(0.2, 0.4) 0.4 (0.2, 0.5) 0.5(0.2,0.7)
Cannabinoid hyper emesis syndrome 0.01 (0.00, 0.02) 0.00* 0.01 (0.00, 0.03) 0.01 (0.00, 0.04) 0.00* 0.00*
Any gastroduodenal disorder 6.36.0, 6.6) 7.3(6.8,7.8) 5.2 (4.8,5.7) 45 (4.0, 4.9) 6.1 (5.6, 6.7) 11.3(10.3,12.4)
C. Bowel Disorders
RomelV IBS 15 (13, 1.7) 2.0(1.7,2.3) 1.0(0.8,1.2) 1.4(11,17) 15(1.2,1.7) 1.9 (1.4, 2.4)
IBS-C 0.6 (0.5,0.7) 0.8 (0.6, 1.0) 0.3(0.2,0.4) 0.4(0.3,0.5) 0.6 (0.4,0.7) 1.0(0.6,1.3)
IBS-D 0.4(0.3,0.5) 0.5(0.4, 0.6) 0.4(0.2,0.5) 0.5(0.3,0.6) 0.4(0.3,0.6) 0.3(0.1,0.4)
IBS-U 0.2(0.2,0.3) 0.3(0.2,0.4) 0.2(0.1,0.3) 0.3(0.2,0.4) 0.2(0.1,0.3) 0.2(0.0,0.3)
IBS-M 0.3(0.2,0.3) 0.4(0.2,0.5) 0.2(0.1,0.2 0.2 (0.1, 0.3) 0.2 (0.1, 0.3) 0.5(0.2,0.7)
Functional Constipation 6.6 (6.3, 6.9) 7.4(6.9,7.9) 5.8 (5.4, 6.3) 5.2(4.7,5.6) 6.3 (5.8, 6.8) 11.110.0,12.1)
Opioid-induced constipation 0.9(0.7,1.0) 1.0(0.8,1.2) 0.8 (0.6, 0.9) 0.5(0.4,0.7) 0.8 (0.6, 1.0) 1.9(1.4,24)
Functional diarrhea 1.2 (1.0, 1.3) 1.1 (0.9, 1.3) 1.3(1.0, 1.5) 0.9 (0.7, 1.1) 1.2 (1.0, 1.5) 1.7(1.3,2.2)
Functional bloating/distention 1.2(1.0,1.3) 1.3(1.1,15) 1.1(0.9,1.3) 1.1(0.8,1.3) 14 (1.1, 1.6) 1.0(0.7,1.4)
Unspecified functional bowel disorder 5.6(5.3,5.9) 6.2 (5.8, 6.7) 5.0 (4.6,5.4) 5.2(4.8,5.7) 5.4 (4.9,5.9) 7.2(6.3,8.2)

Any bowel disorder

16.8 (16.2, 17.3)

18.7 (17.9, 19.4)

14.8 (14.1, 15.5)

14.1 (13.3, 14.8)

16.4 (15.6, 17.2)

24,5 (23.0, 25.9)
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D. CNSDisordersof Gl Pain

Centrally mediated abdominal pain syndrome

0.05 (0.02, 0.08)

0.05 (0.01, 0.10)

0.04 (0.00, 0.08)

0.06 (0.01, 0.12)

0.03 (0.00, 0.06)

0.06 (0.00, 0.15)

E. Biliary Disorders

Functional biliary pain 0.03(0.00,0.05) | 0.04(0.00,0.08) | 0.01(0.00,0.03) 0.00* 0.00* 0.16 (0.02, 0.30)
F. Anorectal Disorders

Fecal incontinence 0.4 (0.4,0.5) 0.5(0.4,0.7) 0.4(0.2,0.5) 0.2(0.1,0.3) 0.4 (0.3,0.5) 1.2(0.8,1.6)
Levator ani syndrome 0.7 (0.6,0.8) 0.9(0.7,1.1) 0.5(0.3,0.6) 0.4 (0.3,0.6) 0.7 (0.5,0.9) 1.3(0.9,1.7)
Proctalgia fugax 1.7 (15,19 20(1.7,2.2) 14(1.2,1.7) 14(1.1,1.6) 19(1.6,2.2) 1.8(1.4,2.3)
Any anor ectal disorder 2.7(25,2.9) 3.3(2.9,3.6) 2.1(1.8,2.4) 1.9(1.6,22) 3.0(26,3.3) 4.0(3.3,4.7)

*=no cases
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Table 2. Prevalence rates (% and 95% Cl) for five selected major functional gastrointestinal diagnoses (Rome V), for any FGID (26 countries)
and Rome I11 IBS (14 countries) in the Internet survey and for all 9 countriesin the Household survey.

N Any FGID E‘ﬁﬂgg IBS (Rome1V) | ! BS((SSTLS " Clz)l:]r;tcit;i)?iec‘)]n ngr;(r:triﬁga?] bloalt:ilrjmglcgi?gtion

INTERNET

Argentina 2057 | 47.1(449,492) | 69(5.8 8.0) 35(2.7,4.3) N/A 122(107,136) | 6.3(52,7.3) 5.2 (4.2,6.1)
Australia 2036 | 39.6(375.417) | 7.2(6.0,83) 35(2.7,4.3) N/A 7.7 (6.6,89) 5.1 (4.1, 6.0) 4.2 (33,5.0)
Belgium 2021 | 383(362,405 | 50(40,5.9) 3.3(2.5, 4.0) 7.5(6.4,8.7) 110(9.7,124) | 40(32 4.9 24 (L7,30)
Brazil 2004 | 459(437,480) | 10.6(9.2, 119) 4.7 (38,5.6) 83(7.1,95 | 11.9(105 133) | 48(395.7) 2.7(2.0,35)
Canada 2029 | 430(409,452) | 7.8(6.7,9.0) 42(33,5.1) 1012(88,11.4) | 93(80,105) | 7.6(64,8.7) 3.3(2.5,4.1)
China 2014 | 37.3(355,39.1) | 59(50,6.7) 23(18,2.9) 7.4(6.5,8.4) 106(95,117) | 56(48,65) 0.7 (0.4, 1.0)
Colombia 2007 | 447(426,469) | 7.2(6.0,823) 43(34,5.2) N/A 128(113,142) = 4.1(32 50) 4.5 (3.6, 5.4)
Egypt 2020 | 50.0(47.8,522) | 123(108,137)  7.6(64,87) | 140(124,1559) @ 14.1(126 156) = 22(L6,2.9) 3.2(2.4,3.9)
France 2019 | 488(466,51.0) | 85(7.3 9.7) 42(33,5.0) 9.8(85 111 | 145(126,161) | 6.1(5.17.2) 6.0 (5.0, 7.0)
Germany 2020 | 38.7(366,408) | 69(5.8 80) 3.7 (2.8, 45) 111(9.8 125 | 98(7.9,105) | 54 (4.4,6.4) 28 (2.1, 35)
Holland 2008 | 324(303,344) | 41(32 50) 3.8(2.9, 4.6) 9.7 (8.4, 11.0) 9.2(79,105) | 32(25, 4.0) 15(L0, 2.0)
|srael 2012 | 401(37.9,422) | 36(28 44) 3.2 (2.5, 4.0) 128(114,143) | 131(116,146) | 2.4(18,3.1) 21(15,2.7)
Italy 2063 | 49.4(473,516) | 9.1(7.810.3) 5.0 (4.1,5.9) N/A 144(127,158) | 3.2(25,4.0) 8.2(7.1,9.4)
Japan 2504 | 403(383,422) | 24(L8 3.0) 22(16,2.7) 9.3(82,104) | 166(151,180) | 52 (4.3, 6.0) 12(08, 1.6)
South Korea 2022 | 41.0(389,431) | 49(40,509) 4.7(38,5.6) N/A 125(110,139) | 58(438,638) 21(15,28)
Mexico 2001 | 432(410,454) | 66(55, 7.7) 40(32,4.9) 126(11.1,140) | 115101,129) | 4.4(35,5.3) 3.4(26,4.2)
Poland 2057 | 47.6(454,498) | 83(7.1 95) 4.4(35,53) N/A 142(127,158) | 45(36,54) 5.3(4.3,6.3)
Romania 2049 | 415(394,437) | 7.4(6.3 86) 35(2.7,4.3) N/A 117(103,131) | 26(19,33) 6.7 (5.6,7.8)
Russia 2000 | 46.7(445,489) | 10.3(9.0, 116) 5.9 (4.8,6.9) 165(149,181) | 11.6(101,130) | 7.1(6.0,8.2) 26(19,32)
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Singapore 2047 | 337(316,357) | 59(49,6.9) 1.3(0.8,1.8) 43(34,5.1) 9.5(8.2,10.7) 4.3(34,5.1) 3.6 (2.8, 4.4)
South Africa 2021 | 481(460,50.3) | 11.0(9.7, 12.4) 5.9 (4.9, 7.0) N/A 111(9.7,125) | 5.1(4.2,6.1) 4.2(33,5.1)
Spain 2072 | 47.7(456,49.9) | 7.4(6.3,85) 4.2(34,5.1) N/A 12.8(11.4,143) | 48(39,5.7) 3.4(2.6,4.2)
Sweden 2084 | 411(39.0,432) | 82(7.0,9.4) 4.0 (3.1, 4.8) N/A 10.3(9.0,116) | 5.9 (4.8, 6.9) 3.1(24,3.9)
Turkey 2010 | 46.2(440,484) | 53(4.3,6.3) 3.9 (3.1, 4.8) 9.8(8511.1) | 141(126,156) | 25(18,3.2) 3.0(22,3.7)
USA 2023 | 41.3(39.2,435) | 10.1(8.8,11.4) 5.3 (4.4, 6.3) N/A 8.7 (7.5, 10.0) 5.0 (4.1, 6.0) 2.0 (1.4, 2.6)
UK 2027 | 381(360,402) | 6.6(55,7.6) 4.0 (3.1, 4.8) N/A 8.6 (7.4,9.9) 4.5(3.6,5.4) 3.8(3.0,4.7)
E:’g'li‘feﬁ‘g Al 4107 | 427 (422, 43.) 7.2(7.0,7.4) 4.1(3.9,4.2) 10.1(9.8,10.5) | 10.1(114,120) @ 4.7 (4.5, 4.9) 3.5(3.3,3.6)
HOUSEHOL D

Bangladesh 2018 | 40.4(38.2,425) | 19.4(17.7,21.2) 4.6(3.7,5.5) 10.7(9.3,120) @ 11.8(104,132) & 21(L5,28) 2.2 (1.6, 2.9)
China 2710 | 231(215,247) | 43(36,5.1) 1.4 (1.0, 1.8) 3.8(3.1,4.5) 6.2 (5.3, 7.1) 2.6(2.0,3.2) 1.3(0.8,1.7)
Ghana 1190 | 455(42.6,483) | 7.2(58,8.7) 0.3(0.0,0.7) 04(0.1,08) | 26.1(236,286) | 0.7(0.2 1.1) 0.0
India 4592 8.1(7.3,8.9) 0.7 (0.5, 1.0) 0.2 (0.1, 0.3) 0.4 (0.2, 0.6) 1.8(1.4,2.2) 0.2 (0.1, 0.4) 0.2(0.1,0.3)
Indonesia 1231 | 189(167,21.1) | 4.4(3255) 3.5 (2.5, 4.5) 6.2 (4.8,7.5) 3.5 (2.5, 4.5) 1.1(0.5, 1.6) 1.1(0.5, 1.6)
Iran 1840 | 29.6(275,3L7) | 29(21,36) 2.1(14,2.7) 4.6 (3.6,5.5) 11.0 (9.5,12.4) 1.3(0.7, 1.8) 5.1(4.1,6.1)
Malaysia 1976 | 20.0(183,21.8) | 33(254.1) 0.7 (0.3, 1.1) 39(3.1,4.9) 5.4 (4.4, 6.4) 1.7 (11, 2.3) 0.9 (05, 1.3)
Nigeria 1442 | 275(252,298) | 6.0(4.8,7.3) 2.7 (1.9, 3.5) 5.1 (3.8, 6.4)) 4.3(3.3,5.3) 0.9 (0.4, 1.4) 0.3(0.0,0.7)
Turkey 1950 8.5(7.2,9.7) 1.1(0.6, 1.5) 0.4 (0.1, 0.7) 0.9 (05, 1.3) 1.9 (1.3, 2.6) 0.4 (0.1, 0.6) 0.5 (0.2, 0.8)
Pooled overall | 10949 | 216(21.0,22.0) 4.8 (4.5,5.1) 1.5(13,1.7) 35(3.3,3.8) 6.6 (6.3, 6.9) 1.2 (1.0, 1.3) 1.2 (1.0, 1.3)

prevalence
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Table 3. A comparison of pooled prevalence rates (% and 95% CI) for Rome |11 and Rome IV diagnostic criteriafor IBSin 14 Internet countries
(N=29,606) and 9 household countries (N=18,949).

FGID Overadl Sex Age group (years)

Females Maes 18-39 40-64 65+
INTERNET
RomelV IBS 3.8(3.6,4.0) 4.8(4.4,5.1) 2.9(2.6,3.1) 49(4.5,5.3) 3.3(3.0,3.6) 1.9 (1.6, 2.3)
Romelll IBS 10.1(9.8,105) 12.6(12.1,132) 7.80(7.3,82) 11.5(11.0,12.1) 9.7(9.1,10.2) 7.5(6.78, 8.2)
HOUSEHOLD
RomelV IBS 1.5(1.3,1.7) 2.0(1.7,2.3) 1.0 (0.8, 1.2) 14 (1.1, 1.7) 15(1.2,1.7) 1.9 (1.4, 2.4)
Romelll IBS 35(3.3,3.81) 4.1(3.7,45) 3.0(2.6,3.3) 29(25,3.2) 3.4(3.0,3.8) 5.5 (4.7, 6.3)
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Table 4. Comparison of PROMIS-10 quality of life scores (physical and mental) for patients with and without at least one FGID, and rates of
doctor visits for bowel and any other health problemsin the 26 Internet survey countries and in the 9 Household survey countries.

PROMIS-10 Physical (mean,

PROMIS-10 M ental (mean,

Hasvisited a doctor for bowel

Oneor more doctor

95% ClI) 95% CI) problem (%, 95% CI) visits/month for any health

problem (%, 95% CI)
N Any FGID No FGID Any FGID No FGID Any FGID No FGID Any FGID No FGID

INTERNET

Pooled Estimates 54127 135 15.2 12.6 14.3 155 9.7 46.7 26.1
(13.4,135) (15.2,15.2) (125, 12.6) (14.2,14.3) (15.0, 16.0) (9.4, 10.0) (46.0, 47.3) (25.7, 26.6)

Argentina 2057 139 15.3 135 14.8 12.0 12.0 51.0 34.9
(13.7, 14.0) (15.1, 15.4) (13.3,13.7) (14.7, 15.0) 9.9, 14.0) (10.1,14.0) (47.9,54.2) (32.1,37.7)

Australia 2036 13.6 15.3 12.4 14.4 24.6 145 39.0 18.9
(13.4, 13.8) (15.2, 15.5) (12.1, 12.6) (14.2, 14.6) (21.6, 27.5) (125, 16.4) (35.6, 42.3) (16.8, 21.1)

Belgium 2021 134 15. 12.8 14.3 16.6 9.6 49.3 31.7
(13.2,13.6) (14.9, 15.2) (12.6, 13.1) (14.1, 14.4) (14.0, 19.3) (7.9,11.2) (45.8, 52.8) (29.1, 34.3)

Brazil 2004 13.0 14.9 12.6 14.6 134 9.3 45.3 26.8
(12.8,13.2) (14.8,15.1) (12.3,12.8) (14.4,14.7) (11.2, 15.6) (7.6, 11.0) 42.0, 48.5) (24.2, 29.5)

Canada 2029 134 15.3 12.4 14.5 14.8 6.3 39.6 16.6
(13.2,13.6) (15.2, 15.5) (12.1, 12.6) (14.3,14.7) (12.4,17.1) (4.9,7.7) (36.4, 42.9) (14.5, 18.8)

China 2914 139 15.5 12.3 13.7 125 6.4 59.9 36.6
(13.8,14.0) (15.4, 15.6) (12.2,12.5) (13.6, 13.9) (105, 14.5) (5.3, 7.5) (57.0, 62.8) (34.4,38.8)

Colombia 2007 14.2 15.8 139 154 16.0 133 60. 344
(14.0, 14.3) (15.7, 15.9) (13.7,14.1) (15.3, 15.6) (13.6, 18.4) (11.3,15.3) 1(56.9, 63.3) (31.6,37.2)

Egypt 2020 13.3 15.2 124 14.2 10.5 8.4 474 24.4
(13.1,13.4) (15.1, 15.4) (12.3,12.6) (14.0, 14.4) 8.6,12.4) (6.7,10.1) (44.3, 50.5) (21.7, 27.0)

France 2019 134 15.0 12.7 14.3 13.9 8.9 45.3 27.6
(13.3,13.6) (14.8,15.1) (12.6, 12.9) (14.1, 14.5) (117, 16.1) (7.2, 10.6) (42.2,48.4) (24.8, 30.3)

Germany 2020 131 15.1 12.6 145 20.5 10.2 385 226
(12.9,13.3) (15.0, 15.3) (12.4,12.8) (14.3,14.7) (17.6,23.3) (8.5,11.9) (35.1,41.9) (20.3, 25.0)
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Holland 2008 134 15.8 12.7 14.8 10.5 4.1 44.9 19.8
(13.2,13.6) (15.6,15.9) (125, 13.0) (14.6,14.9) (8.1,12.8) (3.0,5.1) (41.1, 48.8) (17.7,21.9)
| srael 2012 14.2 15.8 14.0 15.8 18.7 10.6 442 20.6
(14.0, 14.4) (15.6, 15.9) (13.8,14.3) (15.6, 16.0) (16.0, 21.4) (8.9,12.4) (40.7, 47.6) (18.3,22.8)
Italy 2063 13.8 15.3(15.1, 12.4 13.9 214 185 53.8 325
(13.6, 14.0) 15.4) (12.2, 12.6) (13.8,14.1) (18.9, 23.9) (16.1, 20.9) (50.8, 56.9) (29.7, 35.3)
Japan 2504 13.7 15.0 10.6 12.3 23.0 17.8 45.2 311
(13.5,13.8) (14.9,15.1) (10.4,10.8) (12.1, 12.5) (20.4, 25.6) (15.8,19.7) (42.2,48.3) (28.8, 33.5)
South Korea 2022 12.0 135 10.7 12.3 201 15.2 51.0 295
(11.9,12.2) (13.4,13.7) (10.5, 10.9) (12.1, 12.5) (7.4, 22.9) (13.1,17.2) (47.6, 54.4) (26.9, 32.1)
Mexico 2001 135 153 135 15.2 222 18.6 735 46.6
(13.4,13.7) (15.2, 15.5) (13.4,13.7) (15.0, 15.3) (19.4, 25.0) (16.4, 20.9) (70.5, 76.4) (43.7, 49.5)
Poland 2057 13.3 14.7 13.0 14.2 15.7 9.8 404 221
(13.2,13.5) (14.6, 14.9) (12.9,13.2) (14.0, 14.4) (13.4,18.0) (8.1,11.6) (37.4,435) (19.6, 24.6)
Romania 2049 134 15.0 13.3(13.2, 14.8(14.6, 15.6 10.6 381 23.7
(13.2,13.5) (14.9,15.1) 13.5) 14.9) (13.2,18.1) (8.9,12.3) (34.8,41.3) (21.3, 26.1)
Russia 2000 12.8 14.3 11.2 12.9 10.0 53 41.8 219
(12.6,12.9) (141, 14.4) (11.0,11.4) (12.7,13.0) (8.0,11.9) (3.9, 6.6) (38.6, 44.9) (194, 24.3)
Singapore 2047 14.3 155 125 14.0 8.3 35 39.0 23.6
(14.1,14.4) (15.4, 15.6) (12.3,12.7) (13.8,14.1) (6.2,10.3) 25,4.4) (35.4,42.7) (21.4 ,25.9)
South Africa 2021 13.7 15.7 12.7 14.6 6.7 44 414 214
(13.6, 13.9) (15.6, 15.8) (125, 12.9) (14.4,14.7) (5.1,83) (3.1,5.6) (38.3,44.5) (18.9, 23.9)
Spain 2072 13.8 155 13.2 14.7 16.7 7.9 60.4 35.9
(13.6, 14.0) (15.4, 15.6) (13.0, 13.4) (145, 14.9) (14.4,19.0) (6.3,9.6) (57.3,63.4) (33.1,38.8)
Sweden 2084 134 15.0 12.3 14.6 5.6 29 36.3 18.7
(13.2,13.6) (14.9,15.2) (12.1, 12.6) (14.4,14.8) (4.1,7.1) (1.9, 3.8) (33.1,39.5) (16.6, 20.9)
Turkey 2010 131 14.5 12.2 13.7 19.1 13.0 40.2 21.2
(12.9,13.2) (14.4,14.7) (12.0, 12.4) (135, 13.8) (16.5, 21.6) (11.0, 15.0) (37.0,43.4) (18.7, 23.6)
USA 2023 13.6 15.8 131 15.3 20.0 8.4 36.5 15.1
(13.4,13.8) (15.7, 16.0) (12.9, 13.4) (151, 15.5) (7.3, 22.7) (6.8,10.0) (33.2,39.8) (13.0,17.1)
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UK 2027 13.1 155 12.0 14.4 14.4 4.9 421 18.6
(12.9,13.3) (15.4, 15.7) (11.7, 12.2) (14.2, 14.6) (11.9, 16.9) (3.7,6.1) (38.6, 45.6) (16.5, 20.8)
HOUSEHOLD
Pooled Estimates | 18949 14.1 15.7 131 14.1 14.0 13.7 26.8 116
(14.0, 14.2) (15.7, 15.7) (13.0,13.2) (14.1, 14.2) (13.0,15.1) (13.2,14.2) (25.5, 28.1) (111, 12.1)
Bangladesh 2018 13.0 15.2 11.0 12.0 25 1.0 20.4 5.6
(12.8,13.2) (15.1, 15.3) (10.8,11.1) (119, 12.1) (1.4,35) (0.4, 1.6) 17.6,23.1) (4.3,6.9)
China 2710 14.8 16.7 131 14.4 16.0 6.5 373 15.9
(14.6, 15.0) (16.6,16.8) (12.9, 13.3) (14.3, 14.5) (13.1, 18.9) (5.5, 7.6) (33.5,41.1) (14.3,17.4)
Ghana 1190 16.4 17.4 17.3 17.7 135 24.5 3.2 95
(16.3,16.6) (17.3,17.5) (17.2,17.5) (17.5,17.9) (10.6, 16.4) (212, 27.8) (1.7,4.7) (7.2,11.8)
India 4592 133 15.2 11.8 132 34.9 18.3 20.1 6.2
(13.1, 13.6) (15.1, 15.3) (115, 12.1) (13.1, 13.2) (30.0, 39.7) (17.1, 19.5) (15.9, 24.2) (5.5, 7.0)
Indonesia 1231 15.4 16.7 136 14.3 236 9.2 18.0 6.2
(15.1, 15.8) (16.5, 16.8) (13.3,13.9) (14.1, 14.4) (18.1,29.1) (7.4,11.0) (13.1, 23.0) 4.7,7.7)
Iran 1840 13.2 14.8 12.1 131 9.4 73 54.3 465
(13.0, 13.4) (14.6, 14.9) (11.9, 12.3) (12.9, 13.3) (6.9, 11.8) (5.9,8.8) (50.1, 58.5) (43.8,49.2)
Malaysia 1976 14.8 16.4 14.0 15.2 14.1 15.3 28.4 7.8
(14.6, 15.1) (16.2, 16.5) (137, 14.2) (15.1, 15.3) (10.7, 17.6) (135, 17.0) (24.0, 32.9) (6.4,9.1)
Nigeria 1442 13.8 15.7 131 14.6 13.6 (10.2, 8.0 25.0 9.7
(135, 14.1) (155, 15.9) (12.9,13.4) (14.4,14.8) 17.0) (6.4,9.7) (20.6, 29.4) (7.9,11.5)
Turkey 1950 139 16.1 132 15.9 218 24.9 (22.9, 30.9 6.4
(135,14.3) (16.0, 16.2) (12.7,13.7) (15.8, 16.0) (15.5,28.2) 26.9) (23.8,38.0) (5.3,7.5)
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- Internet survey only (N=24) Australia v &7
|:| Household survey only (N=7)

- Both Internet and Household surveys (N=2)
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Supplemental Table 1. Item content of the entiobagl study questionnaire.

Question content Number of
guestions
Demographic questions:
Age 1
Sex 1
Years of education 1
Relationship status 1
Size of local community where respondent lives 1
Region (state, province, etc-) of residence 1
Race/Ethnicity (not administered in all suroyintries) 1
Religious/spiritual self-identification 1
Personal Health Questionnaire-15 (PHQ-15) 15
Rome IV Diagnostic Questionnaire for Adult FGIDs 89
IBS Severity Scale Score (IBS-SSS) 7
Current living conditions: Whether respondent lieesa farm, has running water and 4
electricity, daily access to telephone and intemetnber of people in the household, number
of bedrooms and toilets-
Childhood living conditions up to age 7: Whethespendent lived on a farm, had running 4
water and electricity, number of people in the ldwedd, number of bedrooms and toilets-
Childhood country of residence 1
Childhood size of local community 1
Access to medical care if needed 1
Type of medical care that would be sought if neqifédstern style medicine and/or traditiongall
or folk healer
Frequency of doctor visits 1
Who pays for medical expenses 1
History of medical diagnoses (checklist of 12 Gigtioses and conditions that may affect | 1
FGIDs)
History of Gl and abdominal surgeries: Checklish alurgery types 1
Medications taken regularly (at least once a we¥k}j/no list of 10 types of medications 1
Bowel infection history: Whether current bothersasgenptoms first started immediately after 1
bowel infection
Symptoms, conditions and treatment of bowel infecpreceding first onset of current 2
bothersome bowel symptoms
History of visiting doctor because of a bowel pmhl(yes/no) 1
Type of doctor seen for bowel problems 1
Concern about own bowel functioning (yes/no) 1
Embarrassment about bowel functioning (yes/no) 1
Impact of stress, pressure or tension on boweltimmiog (yes/no) 1
Diet: Days per week of consumption of 10 food types 1
PROMIS Global-10 quality of life questionnaire 10
Personal Health Questionnaire — 4 (PHQ-4): Anxaatgt depression screening measure 4
Height and weight 2
Rome 1l diagnostic questions for IBS (not admiaied in all countries) 8

Descargado para Anonymous User (n/a) en Pontifical Xavierian University de ClinicalKey.es por Elsevier en abril 21, 2020.
Para uso persona exclusivamente. No se permiten otros usos sin autorizacion. Copyright ©2020. Elsevier Inc. Todos los derechos reservados.




"0202 ‘T2 |Uqe Us BInes |3 Jod so°Aeyieolul|D ap AisieAlun ueLisine X [ealjiuod e (e/u) Jesn snowAuouy ered opebresseq

'SOPRAISSS1 SOUI.48P SO| SOPO | "o | JBIASS [T "0202® IYBLAd0D “UQIez1IoINMe UIs SOSN S0.10 Uliwed 8s ON ‘SlusWReASNoXe [eucssed osn efed

Supplemental table 2. Countries, language, and distribution by sex and age for the Internet and Household surveys. The planned

sex distribution was 50/50 and the planned age distribution was 40% (18-39), 40% (40-64), and 20% (65+). O=original
tranglation; L=localized tranglation.

Sex distribution (%)

Age distribution (%)

Country Languages N Male Female 18-39 40-64 65+
(50%) (50%) (40%) (40%) (20%)
INTERNET
Argentina Spanish (L) 2,058 50.6 49.4 395 40.2 20.4
Austraia English (L) 2,037 50.2 49.8 398 40.2 20.0
Belgium French (L), Dutch (L) 2,021 50.1 49.9 40.2 40.0 19.8
Brazil Portuguese (O) 2,000 50.0 50.0 39.8 40.0 20.2
Canada English (L), French (L) 2,029 50.1 49.9 39.9 40.0 20.1
China Chinese (O) 3,013 50.2 49.8 40.1 40.1 19.8
Colombia Spanish (L) 2,088 49.9 50.1 41.1 43.4 154
France French (O) 2,043 49.9 50.1 40.2 40.8 19.0
Germany German (O) 2,042 49.8 50.2 40.3 40.2 195
Holland Dutch (O) 2,008 50.0 50.0 39.8 40.1 20.1
Israel g%‘;’x E(L))) éggﬁ's‘;](('f)' 2,014 50.0 50.0 403 40.4 19.3
Italy Italian (O) 2,073 50.3 49.7 39.9 40.2 19.9
Japan Japanese (O) 2,504 48.6 514 40.5 39.8 19.7
Mexico Spanish (O) 2,001 50.4 49.6 40.4 40.4 19.2
Poland Polish (O) 2,057 49.9 50.1 40.2 40.1 19.7
Romania Romanian (O) 2,049 50.1 49.9 40.5 54.9 4.6
Russia Russian (O) 2,000 50.7 493 40.0 40.3 19.7
Singapore Egﬁ'g ISALE)II';;*E'L”)& O 2047 50.0 50.0 477 486 37
South Africa English (L) 2,023 50.3 49.7 53.1 40.6 6.3
South Korea Korean (O) 2,085 50.4 49.6 38.6 51.0 10.3
Spain Spanish (L) 2,071 50.2 49.8 39.8 40.3 19.9
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Sex distribution (%)

Age distribution (%)

Country Languages N Mae Female 18-39 40-64 65+
(50%) (50%) (40%) (40%) (20%)
Sweden Swedish (O) 2,088 50.2 298 39.8 201 201
Turkey Turkish (O) 2,010 498 50.2 50.1 4.7 5.2
UK English (L) 2.027 501 29.9 39.8 201 201
us English (O) 2,026 50.1 49.9 39.8 400 20.2
HOUSEHOLD
Bangladesh Bengdli (L) 2018 2901 50.99 39.69 40.39 10.92
China Chinese () 2710 47.42 52,58 33.32 47.27 10.41
Ghana English (L) 1190 51.09 48.91 40.92 40.34 18.74
India Hindi (), Telugu (0), 4592 50.20 49.80 42.09 41.70 16.20
Bengali (O)
Indonesia Bahasa (L) 1231 48.90 51.10 39.32 40.70 10.98
Iran Farsi (O) 1840 49.84 50.16 40.16 40.00 10.84
Mdaysa Bahasa-Malay (O) 1976 47.67 52.33 46,51 4013 13.36
Nigeria English (L) 1442 51.53 48.47 39,67 41.68 18.65
Turkey Turkish (O) 1050 50.67 49.33 53.69 43.49 2.82




Title for supplementary figure
Supplementary Fig. 1. Global maps showing study countries (Internet above, household

below), color-coded for prevaence of IBS.
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What you need to know:

Background and Context: Functional gastrointestinal disorders (FGIDs, or
disorders of gut—brain interaction) place an ecandmarden on healthcare
systems and reduce quality of life, but little rokvn about their worldwide
prevalence or distribution.

New Findings: In a large-scale multi-national study, the austfound that
more than 40% of persons worldwide have FGIDs. [amtiends and relative
distributions were found in people who completedrimet vs personal
interviews.

Limitations: Study participants completed questionnaires tweinternet or
by in-person interviews; further studies of the Matide prevalence of FGIDs,
where possible with confirmation, are indicated.

Impact: FGIDs are common in all regions of the world. fndions of persons
with irritable bowel syndrome are lower when thaalV criteria are used,
compared with the Rome Il criteria.

Lay Summary: Functional gastrointestinal disorders, such @sinie bowel
syndrome, are common worldwide, have negative efi@e quality of life, and
are a substantial economic burden; further researdmew treatment strategies
are needed.
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