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Abstract

Background & Aims: The Rome criteria are widely accepted for diagnosing disorders of
gut-brain interaction (DGBI), but their global applicability has been debated. This study
aimed to evaluate the validity of the Rome IV criteria by factor analysis globally, across

geographical regions, by sex, and by age groups.

Methods: Data were collected in 26 countries using the Rome IV questionnaire. Forty-nine
ordinal variables were used in exploratory factor analysis (EFA) to identify clusters of inter-
correlated variables (factors) within the data set. Confirmatory factor analysis with predefined
factors of the DGBI was compared to the factors in the EFA. Analyses were performed
globally, for each geographical region, (North and Latin America, Western and Eastern
Europe, Middle East, Asia), sex, and age groups (18-34, 35-49, 50-64, >65).

Results: 54,127 people were included. The EFA identified ten factors accounting for 57% of
the variance: IBS, constipation, diarrhea, upper Gl symptoms, globus, regurgitation/retching,
chest pain, nausea/vomiting and two right upper quadrant pain factors. Most factors had close
correspondence to a Rome 1V criteria diagnosis, but notably, functional dysphagia and
heartburn symptoms were often included in the same factor and/or in upper Gl symptoms.
Most factors were consistent across geographical regions, sex, and age groups, and
compatible to the global results. All prespecified factors in the confirmatory analysis had a

loading >0.4, indicating validity of the Rome IV criteria.

Conclusions: The results indicate that the Rome 1V criteria for IBS, functional dyspepsia,
functional constipation, globus and biliary pain are globally valid and represent universal

diagnostic entities that are similar across sex and age groups.

Keywords: Functional gastrointestinal diseases.



Introduction

The Rome criteria are widely accepted as the main method for defining and diagnosing
disorders of gut-brain interaction (DGBI), previously known as functional gastrointestinal
(GI) disorders. These criteria, the most recent being the Rome IV criteria, are based on single

symptoms or combination of symptoms within anatomical regions.t

The Rome criteria have been criticized for largely being based on expert opinion and lacking
rigorous validation data.?® One way of validating the Rome criteria in a data-driven manner
is through factor analysis. Factor analysis is a statistical method that identifies potentially
meaningful clusters of inter-correlated variables (factors) within a data set (i.e., that tend to
occur together), and these factors can then be labelled based on the common theme or

significance of the items they contain.

Previous factor analyses have revealed symptom factors that show good conformity with the
Rome | and Il criteria for several DGBI.*® More recently, analysis of population-based
survey data from the USA, UK and Canada identified eight factors within the data set, six of
which corresponded well to the Rome 1V definitions of globus, functional heartburn, IBS,
functional constipation, functional diarrhea, and chronic nausea and vomiting syndrome. The
remaining two factors corresponded to the broader categories of gastroduodenal disorders and

centrally mediated disorders of pain in the Rome IV criteria.’

Another recent study from the Rome Foundation Asian working team that included patients
in several Asian countries, found several factors compatible with specific Rome IV
diagnoses, but also reported two factors containing gas symptoms and meal-related bowel
symptoms incompatible with the existing Rome 1V diagnoses.® The validity of the Rome
criteria has since then been debated®® and their global validity questioned, which is
reasonable as populations can vary significantly, including differences in sociocultural

aspects and diet in Western countries and Asia.

Recently, a global population-based survey using the Rome IV guestionnaire was
undertaken.® This study electronically collected data from 26 countries in 6 geographical
regions, which allows for detailed study of the validity of the Rome IV criteria and possible
confirmation of the global existence in the general population of DGBI that correspond to the

criteria.



Hence, the primary aims of the present analyses were to study the validity of the Rome 1V
criteria by factor analysis using a large set of data from a global population, and to compare
their validity across geographical regions, as well as sex and age groups.

Methods

Study setting and participants

Data from the Rome Foundation Global Epidemiology Study (RFGES) were used in the
current study, the methodology of which has previously been described in detail elsewhere.*®
Briefly, it was a survey study that included 33 countries, and for 26 of these countries the
data were collected via the internet. In those 26 countries, participants were recruited on a
nationwide basis by a large market research company (Qualtrics, LLC, Provo, UT, USA).
The online surveys had built-in quality-assurance measures that ensured high-quality
response sets without missing data, including attention-check questions, a speed-check, and
response inconsistency assessment. In the remaining seven countries data were collected by
personal interview as a household survey. A previous analysis has shown that prevalence
rates of DGBI were lower for these countries when compared to countries surveyed via the
internet, possibly due to individuals being less prone to answer sensitive questions included
in the questionnaire.’® Additionally, in contrast to the internet surveys, missing data was an
issue in the household surveys. Therefore, these seven countries were excluded from the
analysis to make the included sample more homogenous. Demographic parameters were
predefined and controlled with quotas, including equal sex proportion, and age group
proportions of 40% for 18 to 39 years, 40% for 40 to 64 years, and 20% for >65 years.

Variables and definitions

Data from the survey included information on age, sex, country, and answers to the Rome 1V
diagnostic questionnaire, an extensive gastrointestinal symptom questionnaire that contains
26 to 86 items depending on skip patterns (answering yes to certain questions prompts

follow-up questions).!

For the current analysis, geographical regions were defined as: North America — Canada and
the United States of America; Latin America - Argentina, Brazil, Mexico and Colombia;
Western Europe - Belgium, France, Germany, Netherlands, Italy, Spain, Sweden and the
United Kingdom; Eastern Europe - Poland, Romania, and Russia; Middle East - Egypt,

Israel, and Turkey; Asia - China, Japan, South Korea, and Singapore. Two additional



countries, Australia and South Africa, which could not be included in any of the above-

mentions regions, were included in the global factor analysis.

Statistical analysis

To assess the validity of the Rome IV criteria in a data-driven manner, factor analysis was
utilized. Only the ordinal items of the Rome 1V questionnaire were used in the analysis as
categorical variables are not eligible in factor analysis. These items, which represent self-
reported frequency or characteristics of different gastrointestinal symptoms on either a 9- or
11-point Likert scale, are listed in Table 1. The item names in the table are shortened versions

of the full Rome 1V diagnostic questionnaire questions.*

First, all 49 gastrointestinal symptom items were used in an exploratory factor analysis (Table
1). Second, pre-specified factors that consisted of items belonging to certain diagnoses within
the Rome IV criteria were used in confirmatory factor analysis. These pre-specified factors
are based on DGBI defined in the Rome IV criteria by two or more items in the Rome 1V
questionnaire and are thereby eligible for factor analysis. The DGBI based on two or more
items are globus, functional heartburn, functional dysphagia, functional dyspepsia, chronic
nausea and vomiting syndrome, IBS, functional constipation, and biliary pain. The pre-
specified factors are described in Table 1. The purpose of these analyses was to identify
factors that consist of highly inter-correlated Rome IV questionnaire items in the exploratory
factor analysis, and then compare these factors to the pre-specified factors used in the
confirmatory factor analysis. Similarity between the factors in the exploratory and
confirmatory factor analysis would indicate validity of the Rome 1V criteria. Furthermore, the
exploratory and confirmatory analysis were compared by root mean square error of
approximation (RMSEA), with similar values indicating similar model fit, i.e., how well it

explains the data.

To assess whether the results from the global analysis were similar irrespective of
geographical region, sex and age, the analysis was repeated across geographical regions, sex,
and age categories (18-34, 35-49, 50-64 and >65 years). The results were compared to the
global analysis by examining how well the factors corresponded to the ones identified in the
global analysis, and by comparing the RMSEA from these sub-analyses to the RMSEA from
the global analysis. An RMSEA value of zero indicates perfect fit, and values of <0.05 are

considered a close fit and values of <0.08 a reasonable fit.*?



Additionally, a sensitivity analysis was carried out. Of the 55 ordinal variables included in the
main analysis, 11 are questions about right upper quadrant abdominal pain. These items are
likely to be inherently correlated and take up a large magnitude of the variance in the data.
Therefore, in the sensitivity analysis all questions on right upper quadrant abdominal pain
were removed and the analysis repeated on the global sample. Similar results in the global
analysis and the sensitivity analysis, with questions on right upper quadrant abdominal pain
removed, would indicate that the inherent correlation of right upper quadrant abdominal pain

questions does not affect the overall results.

In the exploratory analysis, varimax rotation was used, and item loadings of >0.4 and factors
with an eigenvalue of >1 were considered relevant. Cross-loading items (items appearing in
>1 factor) were kept in the analysis rather than dropping them as the aim of the study was to
evaluate the Rome 1V questionnaire in its entirety (i.e. its ordinal questions).*® In addition to
this, dropping cross-loading items from a model would ignore overlapping of symptoms in
DGBI which is clinically unsound.

The Internet survey in the RFGES was reviewed by the Institutional Review Board (IRB) of
the University of North Carolina at Chapel Hill before data collection started and was deemed
exempt from IRB oversight due to the anonymity of the participants.

Results

Subjects

The total sample used for the analyses consisted of 54,127 study participants from 26
countries, with a mean age of 44.3 years (95% CI: 44.2-44.5). Age was comparable across
countries except in Egypt where the mean age was slightly lower (Supplementary figure 1).
In the overall global sample, the proportion of females was 49.1% (95% CI 48.9-49.5%). For
all countries, the proportion of males was from 48.6-51.1% and females 48.9-51.4%, except
for Egypt where the proportion of females was 30.3%. The numbers of participants in each
geographical region were 4,052 in North America, 8,069 in Latin America, 16,314 in
Western Europe, 6,106 in Eastern Europe, 6,042 in the Middle East and 9,487 in Asia.
Coefficient alpha and split-half reliability were >0.9 for all analyses, indicating excellent

internal consistency and reliability of the data.



Exploratory factor analysis

In the global exploratory factor analysis, there were ten factors with an eigenvalue of >1;
these are represented as F1-F10 in Table 2 and on the left side of Figure 1. The factors
identified, discussed in more detail below, included items that correspond with IBS,
functional constipation, functional dyspepsia/upper Gl symptoms, diarrhea, nausea and
vomiting/regurgitation, globus, chest pain and right upper quadrant abdominal pain. The
exploratory factor analysis was repeated across geographical regions, sex, and age groups.
These sub-analyses yielded very similar results, with 9-10 factors that had an eigenvalue of

>1 and similar items within each factor (Supplementary Figures and Tables 2-13).

Confirmatory factor analysis

In the global confirmatory factor analysis, all pre-specified factors (right side of Figure 1) had
a loading of >0.4, meaning that the items of the pre-specified factors were highly correlated,
thereby indicating validity of these factors that were based on the Rome 1V criteria. The same
was true across sub-analyses by geographical region, age, and sex (Supplementary Figures
and Tables 2-13).

Comparison of exploratory and confirmatory factor analysis

The results from the exploratory and confirmatory factor analysis were compared graphically
with two types of figures (Figure 1-2) which are explained in the figure legends and
discussed in further detail with individual factors below. Furthermore, the analyses were
compared by the RMSE. In the global exploratory analysis, the RMSE was low (0.0156),
indicating an excellent model fit, and it was similar in all sub-analyses by geographical
region, age, and sex (0.0154-0.0198). The RMSE in the confirmatory analyses was somewhat
higher (0.0601-0.0721), but indicated a good fit, nonetheless. Detailed information on the
RMSE by analysis are presented in Supplementary Table 1. The difference in the RMSE may
suggest that the exploratory analysis better explained the data, indicating that the pre-
specified factors of the Rome criteria in the confirmatory analysis may need adjustments.
However, the discrepancy is at least partly explained by the fact that the exploratory factor

analysis may overfit and that the confirmatory was restricted to fewer items.

Overall, these comparisons show that factors comparable to the pre-specified factors of Rome
IV IBS, functional dyspepsia, functional constipation and globus were consistently identified
across all exploratory analyses, indicating their validity both globally, and across

geographical regions, sex, and age groups. Furthermore, chronic nausea and vomiting



syndrome, functional dysphagia, and functional heartburn had valid factor loadings (>0.4) in
the confimatory analysis, but this was not consistently found in the exploratory analysis
(Figure 1-2).

Factors

IBS

Factor F3 in the global exploratory factor analysis conformed well with the pre-specified IBS
factor in the confirmatory analysis (Figure 1-2). Furthermore, it included items on meal-
related abdominal pain and abdominal pain limiting usual activities. This factor was
consistent across geographical regions, sex, and age. The factors in these sub-analyses were
identical to that of the global analysis (Figure 2, Supplementary Figures/Tables 2-13) with the
single exception of Eastern Europe, where the item “Pain anywhere in the abdomen” did not
have a sufficiently high loading (0.36) to be included in the IBS-like factor (Supplementary
Figure/Table 5).

Functional constipation
Factor F2 in the global exploratory analysis included items compatible with functional
constipation (Figure 1-2). This factor was consistent across geographical regions, sex, and

age (Figure 2, Supplementary Figures/Tables 2-13).

Functional dyspepsia / Upper GI symptoms

Factor 4 in the global analysis included all items compatible with the Rome 1V diagnosis of
functional dyspepsia (Figure 1-2). Additionally, it included bloating, nausea, and types of
abdominal pain other than epigastric pain/burning, (Figure 1). These items were generally
present in upper Gl factors of all sub-analyses as well (Supplementary Figure/Table 2-13).
The items of the pre-specified factors for the confirmatory analysis were consistently selected
in the exploratory analysis across sub-analyses (Figure 2), except for North America, where
two of the three items consistent with functional dyspepsia (early satiety and postprandial
fullness) were not included in any exploratory analysis factor (Supplementary Figure/Table
2). Furthermore, the upper GI symptoms factor among young adults (age 18-34) did not
include early satiety (Figure 2, Supplementary Figure/Table 10).

As items not included in the Rome 1V definition of functional dyspepsia, such as bloating and
nausea, were often included in the upper GI symptoms factor of exploratory factor analyses,
the overlap of functional dyspepsia, nausea and bloating was analyzed. Figure 3 displays this
overlap and demonstrates that even though a large proportion of patients with all three



symptoms of functional dyspepsia have nausea and bloating, a much larger proportion of

patients has these symptoms without having functional dyspepsia.

Diarrhea
Factor F6 in the global analysis represented diarrhea, and was identical across geographical

regions, sex, and age categories.

Nausea and vomiting / regurgitation

Factor F10 in the global analysis was compatible with chronic nausea and vomiting syndrome
(Figure 1). However, in the sub-analysis of geographical regions, sex, and age groups, only
females and people of ages >65 years had a factor compatible with chronic nausea and
vomiting syndrome (Figure 2). Of note, for those in the >65 years age group the factor also
contained items on regurgitation/retching (F2; Supplementary Figure 13). The item nausea
was often included in an upper GI symptom factor, whilst vomiting either loaded with self-
induced vomiting or was included in a factor describing regurgitation and retching
(Supplementary Figures/Tables 2-13).

Factor 5 in the global analysis included items on regurgitation and retching, and this factor
was quite consistent across sub-analyses, often including vomiting as well. The main
exception was in the North America sub-analysis where the factor F1 included items on upper

Gl symptoms, regurgitation, nausea and vomiting (Supplementary Figure 2).

Globus
Factor F8 in the global analysis included those items consistent with the Rome 1V diagnosis

of globus, and this factor was identical across geographical regions, sex, and age groups.

Chest pain

Factor F9 in the global analysis included items on chest pain, with a burning sensation or
food sticking after swallowing (Figure 1). These are the symptoms for diagnosis of functional
heartburn and functional dysphagia, respectively. This factor was identical across all sub-
analyses. The items “Heartburn” (used in diagnosing functional heartburn) and “Food stuck
in chest” (used in diagnosing functional dysphagia) were often either included in upper Gl

symptom factors or not selected in the exploratory factor analysis results (Figure 2).

Right upper quadrant pain
Factors F1 and F7 in the global analysis included items on right upper quadrant abdominal

pain, and they were partially compatible with biliary pain, but none of the factors included all

10



items used in the diagnosis of biliary pain according to Rome IV (Figure 2). These results
were quite similar across sub-analyses, except for Asia, where only one factor included items

on right upper quadrant abdominal pain.

Sensitivity analysis

The global analysis with items on right upper quadrant pain removed, for the reasons
discussed above, yielded a near-identical result when compared to the original analysis in
which they were included (Supplementary Figure/Table 14). The only differences were that
belching loaded on the upper GI symptoms factor and nausea did not load with vomiting.
These results indicate that even though a large proportion of the questions used in the
exploratory analysis were on right upper quadrant abdominal pain, they did not affect the

main results of the global analysis.

Discussion

The factor analysis study presented here provides the first comprehensive evaluation of the
validity of the Rome diagnostic classifications of DGBI in a world-wide population sample.
By taking advantage of the large RFGES internet survey dataset from 26 countries, our
analyses have sufficient sample size to assess similarities and differences between
gastrointestinal symptom groupings in different geographical world regions and demographic
subgroups. Our results confirm that several key DGBI that have been defined in the Rome
criteria by expert consensus are, indeed, distinct highly intercorrelated symptom clusters in
factor analysis, and that these symptom constellations generally show striking similarity
across different world regions and sex and age subgroups. This provides strong validation of
the existing DGBI diagnostic classifications of the Rome IV criteria. However, in some cases,
our analyses suggest specific additions or variations to the criteria that may be helpful for
guiding further refinement of the DGBI diagnoses in the future.

Irritable bowel syndrome

A factor corresponding to IBS was consistently found globally and across geographical
regions, sex, and age. These findings cement IBS as a clinical entity that is found in all
populations. In the exploratory factor analysis, the IBS factor often included items on meal-
related pain and abdominal pain limiting daily activities, which is in agreement with previous
studies showing meal-related symptoms to be common among IBS patients'**® and that IBS

is a disorder that affects patients” daily activities.'® Based on these findings, it may be

11



reasonable to consider incorporating these variables in the Rome V criteria as supportive
criteria, or to identify a subgroup of IBS. This is in line with recent data suggesting a distinct
pathophysiology of meal-related pain, related to local responses to food allergens in the

gUt.17’18

Functional dyspepsia / upper Gl symptoms

A factor compatible with functional dyspepsia was found across all analyses except for North
America and was only partially compatible in young adults. Across both global and sub-
analyses, the factor often included upper GI symptoms beyond those included in functional
dyspepsia criteria. These additional upper Gl symptom items were commonly pain
symptoms, such as RUQ abdominal pain, heartburn, and pain anywhere in the abdomen,
which is not surprising as one of the elements of functional dyspepsia is epigastric
pain/burning. Furthermore, nausea and bloating were often included in factors corresponding
to functional dyspepsia. This is reassuring as these symptoms are a part of the supportive
criteria for functional dyspepsia®!, but they are probably too common in the general
population to be included in the main criteria, as highlighted in Figure 3. In addition, the high
prevalence of these symptoms partly explains lower loadings of items in the exploratory
analysis compared to the confirmatory factor analysis. All these items (symptoms) correlate,
but as many individuals in the general population report nausea and bloating, the correlation
among the core items of functional dyspepsia is stronger. The explanation for the absence of
a functional dyspepsia factor in the North America cohort is unclear. While epigastric pain
was present, satiety and postprandial fullness were lacking in the North American exploratory
factor analysis. An earlier telephone interview-based large population survey had reported a
high prevalence of early satiation and postprandial fullness in the adult population in the
U.S.A.%® Factor and cluster analysis of this telephone survey did identify an early
satiation/postprandial fullness factor. The reason for the discrepancy between both survey
outcomes is not entirely clear. However, over the last decades, clinical and diagnostic trends
in the U.S.A. have evolved to over-estimate reflux disease and under-estimate dyspepsia as a
clinical entity.?° In a setting where direct-to-patient advertisement is prominent, the general
public may also be susceptible to the same trend, i.e. being more aware of and focused on
their symptoms of heartburn or pain than other symptoms. The absence of a functional
dyspepsia factor in North America was the only instance where a single geographical region
was clearly different from the other regions, which can serve as a point of discussion for the

upcoming Rome V criteria. With regards to young adults, early satiety may be a less

12



prominent symptom among those with functional dyspepsia compared to older functional

dyspepsia cohorts.

Globus

The diagnostic entity of globus was clearly represented by a factor in all our analyses. Across
global and sub-analyses, it always included the item “pain with swallowing”. This item
however, consistently had a lower loading than the two items used to define globus in the
Rome criteria, meaning that a large proportion of those that reported the two items included
in the criteria for globus did not report dysphagia. It is possible that a proportion of patients
reporting symptoms compatible with globus also report dysphagia, so some of these patients
may have undiagnosed conditions that can cause symptoms similar to globus.

Chronic nausea and vomiting, functional dysphagia and functional heartburn

The pre-specified factor of chronic nausea and vomiting syndrome in the confirmatory factor
analysis was valid across global and all sub-analyses. However, the exploratory analysis did
not consistently yield a factor compatible with this diagnosis. The same was true, and even
more so, for functional dysphagia and functional heartburn. For chronic nausea and vomiting
this may be explained partly by the fact that nausea is a fairly common symptom, which also
has a strong correlation to other symptom constellations, such as the upper Gl symptom
factor, discussed above. For functional dysphagia and functional heartburn, no factor
compatible with the two emerged from the exploratory analysis. The item “heartburn” was
often included in the upper GI symptoms factor and the items “chest pain and burning
sensation” (included in the pre-specified factor of functional heartburn) and ““chest pain and
food sticking after swallowing” (included in the pre-specified factor of functional dysphagia)
were included in the same factor in the exploratory factor analysis. This may be explained in
part by the fact that our analysis was limited to discrete variables of the Rome IV
questionnaire, so important categorical variables used in the criteria could not be included.
Furthermore, answers to the items “burning sensation” and “food sticking after swallowing”
were both part of the same skip pattern question on chest pain, which may increase

correlation between the items.

Regurgitation and retching
The global exploratory analysis and all sub-analyses often yielded a factor that described
regurgitation/retching and was not compatible with any of the pre-specified factors of the

confirmatory analyses. Conceivably, some of these patients may represent those with

13



rumination syndrome, which has recently been shown to be more common than previously
thought 2L,

Right upper quadrant pain

In the global analysis and sub-analyses, one or two factors that contained items on right upper
quadrant pain were identified, but they did not fully meet the criteria for biliary pain (except
in Asia). This may be explained by the commonness of right upper qudrant symptoms and
their propensity to correlate, while biliary pain is rare, which may lead to factor analysis
choosing a right upper quadrant pain factor over a biliary pain factor as it explains more of
the data.

Validity of anatomical regions

As previously explained, a cornerstone of the Rome criteria is the classification of diseases
by anatomical regions.! In exploratory factor analysis globally and across geographical
regions, sex, and age, individual factors predominantly included items restricted to

anatomical regions, reaffirming the approach of classifying DBGI by anatomical regions.

Comparison to previous literature

The results of the current study are mostly in line with a previous paper using factor analysis
to validate Rome 1V criteria in a smaller sample size,” where factors corresponding to IBS,
globus, functional constipation and diarrhea were identified, as well as an upper Gl symptom
factor that included all three items of functional dyspepsia. Siah et al. reported factors
containing gas symptoms and meal-related bowel symptoms in their recent study performed
in an Asian population presenting to gastroenterology clinics.® The results of the current
study did not show factors compatible to the abovementioned factors reported by Siah et al;
neither in the global analysis nor in the Asia sub-analysis. This discrepancy may be explained
by the larger Asian sample size in the current study compared to the study by Siah et al.,
n=9,487 and n=1,805, respectively. Furthermore, the study by Siah et al. was not population-
based and included certain items that were not assessed in the current study and utilized a
Rome 111 criteria questionnaire adapted for Asian languages and culture which is different
from the Rome IV questionnaire used in the current study.

Strengths and limitations
Factor analysis requires variables to be ordinal or continuous in nature, whereas categorical
variables such as responses to yes or no question, cannot be included. However, the number

of categorical variables in the survey that could not be included was 14, and 10 of them asked
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about duration of a symptom. Therefore, we find it unlikely that this had a significant impact
on how variables clustered, or the conclusions drawn from both the exploratory and
confirmatory factor analyses. Additionally, diagnoses based on only one ordinal variable
could not be included in the analysis as they cannot logically constitute a factor. The results
of the current study must be interpreted with this in mind Another point of consideration is
that the analysis is based on the Rome IV questionnaire and will be biased towards nuances
within the questionnaire, for example questions that are a part of the same skip pattern, may
tend to correlate. However, we believe that these limitations had minimal effects on the
findings in our analyses due to the extensive nature of the Rome IV diagnostic questionnaire,
which covers most known GI symptoms, as well as the fact that nearly all of the key DGBI
symptoms are assessed in the questionnaire with either 9-point or 11-point ordinal frequency
scales, which are well suited for factor analysis. Lastly, cultural differences and differences in
the interpretation of questions in the Rome IV questionnaire are important factors to consider,
but difficult to objectively define and account for in the analyses. However, to minimize the
effect of these variables, a great effort was made to translate the Rome questionnaire as
accurately as possible, using professional translators and following accepted guidelines for
translation of questionnaires. In addition, in countries where multiple languages are spoken
the participants had a choice of languages to use. For example, French and English in
Canada, French and Dutch in Belgium, Hebrew, Arabic, Russian, and English in Israel. If the
original translation was for another country, e.g., French for France, it was carefully localized

into French for Canada and French for Belgium.

Strengths of the study are its enormous sample size allowing for sub-analyses across
geographical regions, age, and sex. Further strengths are its population-based design and
electronical data gathering that made sure missing values were non-existent in the data set

and that inconsistent or careless symptom reporting was minimized.

Conclusion

This factor analysis on a global population-based sample showed that the Rome IV criteria
have validity across the world’s populations and confirm the existence of IBS, functional
dyspepsia, functional constipation, and globus as consistent diagnostic entities across
geographical regions, sexes, and different age groups. Furthermore, the results indicate that
functional dysphagia, functional chest pain, and chronic nausea and vomiting may require

criteria modification in the upcoming Rome V criteria.
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Tables

Table 1: All ordinal items of the Rome IV questionnaire. The Rome IV factors refer to pre-specified factors used
in confirmatory factor analysis. “Other items” refers to items not included in the pre-specified factors.

Rome 1V pre-specified
factors

Globus Lump in throat last 3 months. Lump in throat when not eating.

ltems

Functional heartburn  Chest pain as burning sensation. Heartburn.

Functional dysphagia Chest pain and food sticking after swallowing. Food stuck in chest.

Functional dyspepsia  Postprandial fullness. Early satiety. Epigastric pain/burning.

Chronic nausea and

- Nausea. Vomiting.
vomiting syndrome

Pain anywhere in the abdomen. Abdominal pain related to defecation.
IBS Abdominal pain related to stool consistency. Abdominal pain related to
stool frequency.

Hard stools. Infrequent stools. Straining during bowel movements.
Incomplete bowel emptying. Anorectal obstruction/blockage. Manual
maneuvers to facilitate defecation.

Functional
constipation

Right upper quadrant pain. Long-lasting right upper quadrant pain.
Right upper quadrant pain of steady severe level. Right upper quadrant
pain goes away between episodes. Right upper quadrant pain limits
usual activities.

Biliary pain

Pain with swallowing. Chest pain, Epigastric pain/burning improved by
defecation. Self-induced vomiting. Food coming back up after
swallowing. Retching. Vomiting when food comes back up. Food
coming back up is recognizable. Belching. Abdominal pain related to a
meal. Abdominal pain limits usual activities. Loose stools. Loose stools
Other items following a meal. Urgency. Bloating/abdominal distention. Right upper
guadrant pain related to defecation. Right upper quadrant pain related to
posture. Right upper quadrant pain improved by medicine. Right upper
quadrant pain accompanied by nausea or vomiting. Right upper
quadrant pain accompanied by back or right shoulder blade pain. Right
upper quadrant pain waking one up. Fecal incontinence. Anorectal pain.
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Table 2: Results from exploratory factor analysis on the global sample. Items represent the variables included
in the analysis, F1-F10 represent the factors from the analysis, item loadings >0.4 are marked in bold.

Item F1 F2 F3 F4 F5 F6 F7 F8 F9 F10

Lump in throat last 3 months 0.081 012 0076 025 011 0.068 0.075 074 011 0.078
Lump in throat when not eating 0.13 013 013 013 0214 0.079 0077 081 016 0.072
Chest pain as burning sensation 0.18 013 013 019 016 0.088 0.093 0.17 0.7 0.077
Heartburn 0.11 011 0.13 041 017 0.099 0.14 013 0.27  0.065
Chest pain and food sticking after swallowing 0.17 012 012 013 021 0.085 0.087 018 0.61 0.12
Food stuck in chest 0.14 017 012 035 023 0091 01 028 0.29 0.12
Postprandial fullness 0.14 0.2 0.14 047 017 0.11 0.093 0.16 0.13 0.11
Early satiety 015 019 014 043 016 011 0.071 014 012 0.16
Nausea 025 015 0.15 042 022 0.096 0.052 0.16 0.13 0.4

Vomiting 0.16 0.11 0.06 024 025 0.09 0.041 0.099 0.08 0.72
Pain anywhere in the abdomen 028 018 048 054 0091 01 0.2 0.093 0.065 0.045
Abdominal pain related to defecation 013 019 0.76 0.15 0.1 0.14 0.19 0.086 0.096 0.05
Abdominal pain related to stool consistency 013 022 084 013 0.1 0.18 0.17 0.088 0.085 0.065
Abdominal pain related to stool frequency 016 021 0.8 0.13 012 018 014 0.087 01 0.076
Hard stools 0.11 059 013 0.091 0.078 0.012 0.068 0.072 0.065 0.062
Infrequent stools 0.11 0.51 0.072 0.078 0.067 0.056 0.057 0.038 0.05 0.059
Straining during bowel movements 0.098 0.8 0.16 0.12 0.076 0.052 0.084 0.071 0.052 0.034
Incomplete bowel emptying 011 073 019 018 0.092 017 011 0.089 0.054 0.015
Anorectal obstruction/blockage 0.15 083 015 0.15 0.1 0.087 0.087 0.079 0.074 0.045
Manual maneuvers to facilitate defecation 0.16 05 0.043 0.068 0.11 0.062 0.049 0.068 0.1 0.11
RUQ pain 049 02 021 043 0093 011 044 011 0.07 0.037
Long-lasting RUQ pain 0.72 021 021 0.22 0.093 0.12 0.27 0.095 0.054 0.019
RUQ pain of steady severe level 079 022 019 018 012 012 0.16 0.1 0.094 0.058
RUQ pain goes away between episodes 019 0.12 0.2 0.11 0.04 0.077 0.74 0.058 0.042 0.016
RUQ pain limits usual activities 0.67 018 016 015 014 012 014 0.096 0.14 0.14
Pain with swallowing 018 016 012 012 02 0.083 0.056 053 027 0.14
Chest pain 015 013 o011 035 01 008 011 0.2 0.5  0.089
Epigastric pain/burning 038 0.14 0.2 053 021 0.093 0.098 011 0.22 0.11
Epigastric pain/burning improved by defecation 024 012 029 031 019 009 016 0.09 022 0.048
Self-induced vomiting 011 01 007 0.041 02 0081 0.051 008 0092 052
Food coming back up after swallowing 0.11 0.14 0.089 035 0.61 0.1 0.089 0.13 0.1 0.14
Retching 018 015 012 014 077 01 0.066 013 014 0.17
Vomiting when food comes back up 019 014 014 014 071 0.1 0067 011 0.12 0.24
Food coming back up is recognizable 0.095 0.11 0.092 0.12 052 0.084 0.077 0.092 0.11 0.094
Belching 017 014 01 036 026 0095 0.042 012 013 0.13
Abdominal pain related to a meal 029 018 056 026 015 016 0.13 0.087 0.13 0.067
Abdominal pain limits usual activities 038 019 053 026 014 014 0068 011 0.11 0.1

Loose stools 0.12 0.097 0.16 0.12 0.085 083 0.08 0.058 0.053 0.063
Loose stools following a meal 0.12  0.09 02 0091 01 0.77 0.079 0.063 0.066 0.058
Urgency 0.18 0.21 0.2 0.15 0.12 0.54 0.082 0.08 0.092 0.083
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Bloating/abdominal distention

RUQ pain related to defecation

RUQ pain related to posture

RUQ pain improved by medicine

RUQ pain and nausea/vomiting

RUQ pain and back/right shoulder blade pain
RUQ pain waking one up

Fecal incontinence

Anorectal pain

0.16
0.38
0.32
0.28
0.5
0.49
0.58
0.14
0.2

0.35
0.23
0.16
0.11
0.17
0.2
0.17
0.085
0.34

0.2
0.33
0.17
0.13
0.13
0.12
0.14

0.066
0.17

0.44
0.1
0.12
0.14
0.15
0.19
0.15
0.18
0.33

0.086
0.13
0.093
0.12
0.22
0.15
0.18
0.15
0.14

0.17
0.15
0.077
0.071
0.13
0.1
0.14
0.25
0.12

0.19
0.4
0.62
0.48
0.17
0.25
0.18
0.048
0.11

0.1
0.089
0.079
0.053
0.098

0.1
0.089
0.064
0.097

0.03
0.093
0.11
0.14
0.14
0.18
0.17
0.11
0.11

0.0062
0.085
0.06
0.072
0.29
0.12
0.16
0.17
0.092
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Figures

Figure 1: Results from the Exploratory (left) and confirmatory factor analysis (right).
Graphs on the left represent factor loadings of the items (displayed in the middle of the
figure) selected in the exploratory analysis, where F1-10 on the left-hand side represent the
factors identified in the exploratory factor analysis. Factors were categorized by the variance
they explained, with F1 explaining the greatest amount. The predetermined factors in the
confirmatory analysis are represented by colors, the key can be found on the right side of the
graph. Grouping of color-coded items of the pre-specified factors on the right side indicates
that it corresponds well to a factor from the exploratory analysis. Items that appear more
than once are marked by "*".

Figure 2: An overview of how well items of the exploratory analysis corresponded to the
items of the confirmatory analysis, both globally and by sub-analysis. The first two columns
show the pre-specified factors of the confirmatory factor analysis and their items. Green-
colored boxes represent items that were selected in the exploratory analysis and included in a
factor that corresponded well to the confirmatory analysis. Yellow-colored boxes represent
items that were selected in the exploratory analysis but included in a factor that did not
correspond well to the confirmatory analysis. Red-colored boxes represent items that were
not selected in the exploratory analysis.

Figure 3: A Euler diagram displaying the overlap of patients with functional dyspepsia
symptoms (early satiety, epigastric pain/burning, post-prandial fullness), bloating and
nausea. The frequency threshold for bloating and nausea was reporting symptoms two to
three days a month or more frequently. Numbers of subjects displayed in the graph are an
approximation.
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Confirmatory factor analysis

Exploratory factor analysis

Geographical regions Sex Age

Prespecified factors
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Pain anywhere in the abdomen

Abdominal pain related to defecation
Abdominal pain related to stool consistency
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What You Need to Know
BACKGROUND AND CONTEXT

The Rome Criteria for disorders of the gut-brain interaction (DGBI) have
been criticized for being largely based on expert opinion. The current
study examined the validity of the Rome |V criteria in a global sample of
individuals, this was done with factor analysis.

NEW FINDINGS

The analysis indicated that the Rome |V criteria for IBS, functional
dyspepsia, functional constipation, globus and biliary pain are valid both
globally as well as by geographical region, age, and sex.

LIMITATIONS

Factor analysis can only be performed on ordinal/continuous variables,
therefore, the analysis was limited to DGBI that are based on two or
more ordinal variables. Cultural and linguistic differences between
geographical regions.

CLINICAL RESEARCH RELEVANCE and BASIC RESEARCH
RELEVANCE

The results of the study affirm many DGBI within the Rome 1V criteria,
which strengthens the Rome criteria in a data-driven manner. Certain
DGBI, e.g. chronic nausea and vomiting syndrome, were not as clearly
valid in the analysis which may prompt their modification in the
upcoming Rome V criteria.

Lay summary

Factor analysis on a global sample of patients validates major disorders
of the gut-brain interaction (DGBI). This was true for sub-analyses by
geographical regions, sex, and age groups.



Factor analysis confirms validity of Rome IV criteria for major
disorders of gut-brain interaction (DGBI) globally across

geographical regions, and by sex and age groups

Supplementary material
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Figure and Table Guide

In Figures 2-14: Results from the Exploratory (left) and factor analysis (right). Graphs on the left
represent factor loadings of the items (displayed in the middle of the graph) selected in the
exploratory analysis, where “F” and the number on the left-hand side represent the factors from the
analysis. Factors were categorized by the variance they explained, with F1 explaining the greatest
amount. The pre-specified factors in the confirmatory analysis are represented by colors, the key for

these colors is on the right-hand side of the graph.

In Tables 2-14: The column “ltem” represents all variables that were included in exploratory factor
analysis. The factors derived from the analysis are represented with “F” and a number. The factor
loading of each item is displayed in the table, where loadings defined as meaningful (>0.4) are

marked in bold.
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Supplementary Figure 1

Supplementary figure 14: Boxplots comparing the age of patients by sex and country. Geographical regions are listed in the panels at the top of the graph, and their
respective countries in the panels below.
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Supplementary table 1 — RMSE across analyses

Table 1 Root mean square error of exploratory and confirmatory factor analysis across global and sub-
analyses.

Root mean square error (RMSE)

Exploratory factor ~ Confirmatory factor

analysis analysis
Global 0.0156 0.0667
North America 0.0178 0.0744
Latin America 0.0188 0.0675
Western Europe 0.0176 0.0677
Eastern Europe 0.0187 0.0681
Middle East 0.0170 0.0663
Asia 0.0188 0.0707
Males 0.018 0.0672
Females 0.0165 0.0665
Age 18-34 0.0195 0.0635
Age 35-49 0.0154 0.0687
Age 50-64 0.0170 0.0700
Age 65+ 0.0198 0.0690




Supplementary Figure and Table 2 - North America
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Item F1 F2 F3 F4 F5 F6 F7 F8 F9

Lump in throat last 3 months 028 0415 011 011 009 01 023 014 0.72
Lump in throat when not eating 0.24 0.5 0.13 0.15 0.097 0.08 0.084 0.15 0.74
Chest pain as burning sensation 0.3 016 018 0.15 0.13 0.092 0.12 0.66 0.15
Heartburn 0.27 017 0065 0.15 0.13 013 032 028 0.12
Chest pain and food sticking after swallowing ~ 0.39 0.16 0.17 0.12 0.088 0.11 0.041 0.63 0.17
Food stuck in chest 04 02 011 012 012 009% 029 034 0.28
Postprandial fullness 033 021 019 012 012 01 038 019 017
Early satiety 033 021 018 0.13 0.063 014 0.38 012 0.15
Nausea 0.45 0.16 0.34 0.15 0.056 0.17 0.39 012 0.16
Vomiting 0.58 0.14 0.22 0.078 0.042 0.17 024 013 0.15
Pain anywhere in the abdomen 019 021 034 044 02 014 053 011 014
Abdominal pain related to defecation 0.14 02 0.084 0.77 024 015 01 012 01

Abdominal pain related to stool consistency 013 023 013 0.85 021 0.18 0.068 0.097 0.083
Abdominal pain related to stool frequency 017 021 017 08 019 02 01 0.094 0.094
Hard stools 018 0.6 0.13 0.14 0.093 0.012 0073 0.12 0.082
Infrequent stools 0.14 055 0.15 0.087 0.1 0.068 0.065 0.08 0.045
Straining during bowel movements 012 0.8 011 018 011 0.089 0.12 0.065 0.075
Incomplete bowel emptying 013 0.74 013 021 015 019 0.18 0.045 0.099
Anorectal obstruction/blockage 0.18 0.81 017 0.16 011 013 012 0.08 011
Manual maneuvers to facilitate defecation 0.29 0.52 019 0.058 0.083 0.11 0.013 0.14 0.11
RUQ pain 021 023 05 02 045 014 038 013 013
Long-lasting RUQ pain 019 022 068 022 032 014 021 0.078 0.082
RUQ pain of steady severe level 027 025 0.74 017 021 0415 015 011 o011
RUQ pain goes away between episodes 0.028 0.13 0.17 022 0.77 0.091 0.13 0.061 0.054
RUQ pain limits usual activities 031 022 063 015 018 016 013 013 011
Pain with swallowing 0.38 019 021 0.09 0.078 0.095 0.079 0.29 0.5

Chest pain 028 013 018 014 014 01 031 051 021
Epigastric pain/burning 0.42 017 0.41 016 0.082 011 0.44 025 0.16
Epigastric pain/burning improved by defecation 0.33 0.17 0.27 029 014 011 0.22 0.27 0.096
Self-induced vomiting 0.49 013 0.16 0.072 0.065 0.17 0.0096 0.18 0.14
Food coming back up after swallowing 0.67 019 011 014 015 01 029 013 014
Retching 0.77 019 021 013 012 011 0.074 011 0.14
\Vomiting when food comes back up 0.73 018 022 017 011 012 01 0.093 0.12
Food coming back up is recognizable 0.56 0.15 0.098 0.1 0.11 0.079 0.029 0.14 0.084
Belching 049 016 024 012 0049 012 025 018 0.15
Abdominal pain related to a meal 026 021 031 052 013 018 024 015 0.1

Abdominal pain limits usual activities 0.23 022 0.42 0.51 0072 016 0.29 0.092 0.13
Loose stools 019 012 015 018 01 0.82 012 0.071 0.074
Loose stools following a meal 0.19 013 014 0.22 009 0.71 0.077 0.09 0.057
Urgency 025 024 021 019 012 058 0.13 0.082 0.095
Bloating/abdominal distention 016 035 017 019 019 02 039 0.055 011
RUQ pain related to defecation 021 025 033 031 05 014 0028 0.11 0.06
RUQ pain related to posture 018 0.18 0.26 0.21 0.64 0.092 0064 0.1 0.087
RUQ pain improved by medicine 028 017 025 0.14 0.44 0078 0071 0.16 0.11
RUQ pain and nausea/vomiting 0.48 023 049 01 018 019 0.077 015 0.1

RUQ pain and back/right shoulder blade pain 029 023 0.51 013 025 013 0.095 021 0.12
RUQ pain waking one up 035 021 059 015 021 019 01 017 013
Fecal incontinence 0.38 012 017 011 0.094 031 016 0.17 0.13
Anorectal pain 035 033 023 018 0.093 018 0.26 0.15 0.15




Supplementary Figure and Table 3 - Latin America
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Item F1 F2 F3 F4 F5 F6 F7 F8 F9

Lump in throat last 3 months 0.08 0.11 0.14 0.08 0.24 0.07 0.068 0.75 0.11
Lump in throat when not eating 0.14 015 021 013 0.14 011 0.069 0.86 0.18
Chest pain as burning sensation 02 013 02 012 016 0.09 0.089 0.18 0.68
Heartburn 0.09 011 023 0.13 0.45 0.09 016 013 0.2

Chest pain and food sticking after swallowing 0.15 0.11 025 016 009 01 01 016 0.55
Food stuck in chest 013 015 024 011 037 01 012 029 0.27
Postprandial fullness 015 021 021 0.17 054 013 011 014 0.12
Early satiety 02 02 021 016 0.48 012 0.063 0.12 0.12
Nausea 0.28 014 037 012 038 0.09 0016 0.15 0.16
Vomiting 0.22 011 045 0.07 021 01 0004 01 011
Pain anywhere in the abdomen 025 017 0.14 0.46 0.59 0.08 0.19 0.11 0.066
Abdominal pain related to defecation 017 02 014 073 021 015 017 01 0.1

Abdominal pain related to stool consistency ~ 0.14 0.22 014 0.81 017 021 017 0.09 0.09
Abdominal pain related to stool frequency 017 023 015 0.79 016 02 014 009 0.1

Hard stools 0.11 057 011 013 01 002 007 0.06 0.058
Infrequent stools 01 051 01 0.08 0.08 0.05 0.077 0.05 0.038
Straining during bowel movements 0.11 0.85 0.11 0.15 0.14 0.06 0.094 0.06 0.067
Incomplete bowel emptying 0.11 0.65 0.11 0.18 0.17 0.18 0.13 0.09 0.064
Anorectal obstruction/blockage 0.15 0.84 0.13 0.15 0.16 0.09 0.093 0.09 0.084
Manual maneuvers to facilitate defecation 0.15 0.47 0.12 0.02 0.07 0.07 0.007 0.06 0.083
RUQ pain 046 02 011 019 045 011 045 012 005
Long-lasting RUQ pain 0.67 022 015 022 023 013 031 0.09 0.034
RUQ pain of steady severe level 0.78 022 016 018 02 012 016 0.09 0.071
RUQ pain goes away between episodes 0.19 0.14 0.07 0.16 0.11 009 0.74 0.05 0.064
RUQ pain limits usual activities 0.69 017 0.2 015 016 0.14 014 01 0.15
Pain with swallowing 019 016 0.24 0.15 0.11 0.09 0.06 0.52 0.27
Chest pain 0.11 013 012 011 032 0.08 0.1 018 0.55
Epigastric pain/burning 032 015 024 022 056 01 011 011 0.16
Epigastric pain/burning improved by defecation 0.2 0.13 021 034 028 012 017 009 0.16
Self-induced vomiting 0.14 0.08 0.35 0.08 0.04 0.08 0.023 0.06 0.09
Food coming back up after swallowing 0.07 0.14 0.63 0.07 0.33 009 0.12 0.12 0.036
Retching 0.15 0.17 0.78 0.14 0.15 0.11 0.089 011 0.11
Vomiting when food comes back up 016 014 0.76 0.14 0.14 0.11 0087 01 0.12
Food coming back up is recognizable 0.09 012 0.57 0.08 01 008 01 0.09 0.085
Belching 0.16 014 024 01 035 011 0.043 0.06 0.089
Abdominal pain related to a meal 029 018 0.17 058 029 016 012 0.09 0.12
Abdominal pain limits usual activities 038 018 021 0.5 0.26 015 0066 011 0.16
Loose stools 01 01 011 014 012 0.81 0.097 0.05 0.042
Loose stools following a meal 012 0.09 0.12 0.21 0.09 0.77 0.096 0.06 0.052
Urgency 0.2 018 015 0.16 011 0.54 0.073 0.07 0.095
Bloating/abdominal distention 015 036 0.09 021 05 017 017 0.1 0.002
RUQ pain related to defecation 045 025 0.17 029 013 016 035 0.08 0.11
RUQ pain related to posture 0.33 017 011 0.17 0.14 008 0.63 007 01

RUQ pain improved by medicine 028 011 0.16 0.13 0.16 0.09 0.53 0.06 0.12
RUQ pain and nausea/vomiting 0.56 016 03 013 014 012 013 0.09 0.13
RUQ pain and back/right shoulder blade pain 0.53 0.2 0.16 015 022 013 026 011 014
RUQ pain waking one up 0.62 017 021 014 017 016 019 0.08 0.15
Fecal incontinence 0.13 0.06 0.16 0.06 0.16 0.29 0.022 0.09 0.089
Anorectal pain 0.18 0.41 015 0.5 031 0.1 0.098 0.08 0.083




Supplementary Figure and Table 4 - Western Europe
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Item F1 F2 F3 F4 F5 F6 F7 F8 F9 F10
Lump in throat last 3 months 0.13 0.09 0.08 0.14 0.23 0.08 0.071 0.77 0.13 -0.01
Lump in throat when not eating 0.14 011 012 0.14 011 0.08 0.069 0.8 0.15 0.024
Chest pain as burning sensation 011 0.14 014 0.17 016 01 0.093 0.15 0.73 0.0085
Heartburn 011 013 01 02 038 014 011 0.18 0.26 -0.016
Chest pain and food sticking after swallowing 011 011 015 024 012 01 0077 017 058 0.1
Food stuck in chest 0.17 011 011 029 0.32 011 0.089 0.27 0.26 0.047
Postprandial fullness 02 014 012 023 043 01 013 018 013 0.042
Early satiety 02 014 014 023 0.4 008 012 0.15 012 0.09
Nausea 0.16 016 0.26 0.33 0.44 006 012 0.16 009 021
Vomiting 0.09 006 0.17 0.44 027 002 01 011 005 031
Pain anywhere in the abdomen 019 05 029 012 049 02 012 0.09 0.08 -0.14
Abdominal pain related to defecation 018 0.78 01 009 01 019 014 009 0.09 0.011
Abdominal pain related to stool consistency 021 0.84 011 011 01 015 019 009 0.09 0.029
Abdominal pain related to stool frequency 021 0.8 014 013 011 014 019 008 0.11 0.055
Hard stools 0.6 0.13 0.08 0.07 0.07 007 -0.003 0.09 0.05 0.03
Infrequent stools 0.48 0.06 0.09 0.07 0.06 0.05 0.048 0.04 0.04 0.035
Straining during bowel movements 0.79 0.16 0.08 0.09 0.07 0.07 0.033 0.07 0.05 -0.009
Incomplete bowel emptying 073 02 01 01 015 011 018 0.09 0.07 -0.045
Anorectal obstruction/blockage 0.82 0.15 0.15 012 013 0.1 0.065 0.09 0.08 0.0059
Manual maneuvers to facilitate defecation 0.52 0.04 0.13 013 0.09 0.06 0.055 0.06 0.08 0.11
RUQ pain 021 024 049 012 04 047 013 009 0.09 -0.15
Long-lasting RUQ pain 021 022 0.74 011 018 027 011 0.09 0.08 -0.16
RUQ pain of steady severe level 022 02 0.79 014 014 018 012 01 012 -0.054
RUQ pain goes away between episodes 013 021 0.17 0.04 0.09 0.73 0.064 0.08 0.03 -0.09
RUQ pain limits usual activities 0.18 0.17 0.66 018 016 016 013 01 012 0.15
Pain with swallowing 015 011 014 025 0.1 0.07 0078 052 023 011
Chest pain 0.15 013 014 015 031 011 01 021 0.51 -0.05
Epigastric pain/burning 0.14 019 036 022 054 013 01 011 022 0.079
Epigastric pain/burning improved by defecation ~ 0.11 0.27 0.2 0.18 031 019 0.097 009 02 0.1
Self-induced vomiting 0.09 0.04 009 0.31 0.09 0.03 0.069 0.08 0.06 0.26
Food coming back up after swallowing 014 009 01 0.65 03 0.09 011 013 0.12 -0.047
Retching 012 011 0.14 0.77 0.09 007 0094 0.11 0.13 0.0012
\Vomiting when food comes back up 012 013 0.15 0.76 0.12 0.06 0.096 0.08 0.1 0.051
Food coming back up is recognizable 0.1 0.08 006 0.5 0.09 009 0.073 009 011 -0.029
Belching 0.12 0.09 016 029 039 007 01 01 014 O0.1
Abdominal pain related to a meal 0.17 057 025 015 024 0.14 017 0.07 0.12 0.015
Abdominal pain limits usual activities 0.18 0.55 036 0.16 025 0.07 015 01 0.09 0.061
Loose stools 0.07 018 011 01 011 008 0.84 0.06 0.06 -0.011
Loose stools following a meal 0.08 021 01 012 008 007 0.76 0.07 008 0.013
Urgency 018 021 0.15 015 0.15 0.08 0.58 0.08 0.08 0.049
Bloating/abdominal distention 038 021 015 01 039 019 018 01 0.06 -0.14
RUQ pain related to defecation 022 034 033 013 0.08 0.43 015 0.08 0.09 0.064
RUQ pain related to posture 016 018 03 01 011 0.64 0069 009 011 0.051
RUQ pain improved by medicine 01 01 024 014 015 0.48 0.078 0.05 0.15 0.16
RUQ pain and nausea/vomiting 0.16 013 049 028 02 02 012 01 01 03
RUQ pain and back/right shoulder blade pain 0.19 011 044 017 02 03 01 009 015 012
RUQ pain waking one up 0.16 0.13 0.52 021 0.17 024 014 01 016 019
Fecal incontinence 0.08 0.06 013 019 02 005 028 0.04 009 0.12
Anorectal pain 035 017 0.17 016 032 0.12 013 0.08 0.11 0.025
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Supplementary Figure and Table 5 - Eastern Europe
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Item F1 F2 F3 F4 F5 F6 F7 F8 F9 F10
Lump in throat last 3 months 0.11 031 0.09 0.07 0.12 0.083 0.053 0.7 0.12 0.0066
Lump in throat when not eating 0.14 015 011 015 0.14 0.081 0.08 0.78 0.16 0.0071
Chest pain as burning sensation 0.13 019 0.17 0.11 0.18 0.094 0.087 0.2 0.73 -0.006
Heartburn 0.09 0.41 01 0.11 018 014 0.08 0.14 024 -0.003
Chest pain and food sticking after swallowing ~ 0.12 0.17 0.15 0.12 024 0.11 0.093 022 0.53 0.12
Food stuck in chest 0.17 037 014 01 024 01 0088 029 024 0.059
Postprandial fullness 021 0.52 011 015 016 0.073 0.11 0.17 01 0.052
Early satiety 0.17 0.45 0.16 0.12 019 0.064 01 0.15 009 0.11
Nausea 0.13 0.48 023 0.15 03 0.048 0.099 0.16 0.12 0.23
Vomiting 0.09 025 016 0.06 0.39 0.009 0.11 0.08 0.04 0.28
Pain anywhere in the abdomen 0.18 058 025 036 0.11 0.22 0.11 0.09 0.06 -0.087
Abdominal pain related to defecation 021 02 011 0.73 013 016 0.13 0.1 0.08 0.028
Abdominal pain related to stool consistency 022 016 0.12 0.81 013 014 019 0.11 0.07 0.0065
Abdominal pain related to stool frequency 021 016 0.5 0.79 015 013 019 0.11 0.09 0.043
Hard stools 0.56 0.08 0.1 015 0.08 0.057 0.009 0.06 0.07 0.014
Infrequent stools 0.49 007 0.09 005 0.09 0036 0.014 0.05 0.05 0.028
Straining during bowel movements 0.81 0.14 0.09 015 0.07 0.073 0.07 0.08 0.05 -0.026
Incomplete bowel emptying 0.76 022 0.09 018 01 011 018 0.09 0.05 -0.053
Anorectal obstruction/blockage 0.84 019 012 014 011 0.085 0.1 0.08 0.06 0.0039
Manual maneuvers to facilitate defecation 0.55 0.09 013 0.04 01 0.054 0.047 0.06 0.08 0.14
RUQ pain 016 0.51 0.41 016 0.09 045 01 0.08 008 -0.13
Long-lasting RUQ pain 0.18 023 0.71 0.18 0.09 028 013 011 008 -0.19
RUQ pain of steady severe level 02 02 079 017 014 016 012 01 011 -0.082
RUQ pain goes away between episodes 0.09 013 0.13 0.14 0.03 0.72 0.072 0.05 0.02 -0.046
RUQ pain limits usual activities 0.17 017 0.64 015 016 0.17 014 009 012 0.15
Pain with swallowing 0.16 0.15 0.18 0.15 021 0.062 0.096 0.58 0.26 0.093
Chest pain 0.12 036 0.15 0.08 0.12 0.095 0.11 0.21 0.49 -0.036
Epigastric pain/burning 0.12 054 035 017 021 0.13 0067 01 024 0.13
Epigastric pain/burning improved by defecation 0.12 0.32 0.2 0.29 0.17 0.19 0.065 0.11 022 0.14
Self-induced vomiting 0.07 0.08 0.13 0.08 0.29 0.038 0.095 0.06 0.04 0.22
Food coming back up after swallowing 0.12 035 0.07 0.07 0.58 0.088 0.083 0.1 0.1 -0.029
Retching 012 012 014 0.13 0.85 0.069 0.099 0.12 0.11 -0.032
\Vomiting when food comes back up 0.13 012 0.16 0.12 0.78 0.056 0.087 0.11 0.1 0.053
Food coming back up is recognizable 009 01 006 011 0.45 0.051 0.076 006 0.1 -0.012
Belching 014 04 013 01 029 0047 011 012 014 0.093
Abdominal pain related to a meal 0.16 029 0.29 0.47 0.17 0.15 0.16 008 0.12 0.016
Abdominal pain limits usual activities 0.2 028 035 0.47 017 0.075 017 0.09 0.07 0.062
Loose stools 0.07 013 0.12 0.16 01 0.066 0.82 0.05 0.07 -0.006
Loose stools following a meal 006 01 011 0.2 013 0073 0.75 007 0.06 0.018
Urgency 019 018 0.16 0.15 0.17 0.095 0.55 0.09 0.09 0.065
Bloating/abdominal distention 029 0.49 009 0.16 009 0.2 017 0.09 004 -0.073
RUQ pain related to defecation 023 015 035 033 015 029 015 01 007 o011
RUQ pain related to posture 014 013 0.22 0.15 0.07 0.69 0.076 0.09 0.07 0.04
RUQ pain improved by medicine 0.07 014 023 01 012 058 0.05 0.05 014 0.1
RUQ pain and nausea/vomiting 0.13 018 047 011 03 019 015 0.1 0.08 0.25
RUQ pain and back/right shoulder blade pain 02 021 0.44 009 016 024 0.087 011 017 0.16
RUQ pain waking one up 0.17 017 051 014 023 0.17 013 0.09 015 0.21
Fecal incontinence 0.1 015 0.2 0.05 0.17 0.052 023 004 0.05 0.14
Anorectal pain 034 036 015 0.14 014 012 0.4 0.09 0.04 0.053
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Supplementary Figure and Table 6 - Middle East
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Item F1 F2 F3 F4 F5 F6 F7 F8 F9 F10
Lump in throat last 3 months 0.09 012 007 029 011 01 0.69 007 011 0.08
Lump in throat when not eating 0.11 011 014 0.13 0.16 0.08 0.83 0.07 0.14 0.07
Chest pain as burning sensation 021 015 013 0.22 0.17 0.07 019 0.07 0.74 0.06
Heartburn 0.07 012 012 0.42 011 0.09 007 0.07 0.26 0.09
Chest pain and food sticking after swallowing ~ 0.17 0.1 011 015 019 006 023 009 0.6 0.1
Food stuck in chest 0.16 016 013 036 02 01 025 0.07 022 011
Postprandial fullness 012 016 011 0.45 0.12 0.06 0.13 0.07 0.093 0.06
Early satiety 011 018 0.1 0.44 014 005 013 0.07 0.095 0.1
Nausea 0.24 0.14 0.17 0.43 0.23 0.07 0.15 0.09 0.091 0.36
Vomiting 0.14 0.1 0.04 023 022 0.05 0.09 0.06 0.055 0.8
Pain anywhere in the abdomen 0.25 021 0.51 052 0.05 0.2 006 0.1 0.055 0.05
Abdominal pain related to defecation 012 02 0.75 016 011 019 01 0.12 0.095 0.04
Abdominal pain related to stool consistency 012 026 0.81 014 0.1 018 0.09 0.18 0.076 0.06
Abdominal pain related to stool frequency 0.14 0.26 0.78 0.14 012 015 0.08 0.18 0.098 0.06
Hard stools 0.18 0.56 0.16 0.12 0.1 008 0.07 0.04 0.061 0.08
Infrequent stools 011 04 011 01 008 0.06 004 0.1 0054 0.08
Straining during bowel movements 011 0.8 019 015 0.09 0.11 0.08 0.04 0.064 0.04
Incomplete bowel emptying 012 0.75 016 02 008 01 008 011 0.063 0.02
Anorectal obstruction/blockage 0.15 0.83 016 0.17 0.1 0.09 0.08 0.08 0.086 0.05
Manual maneuvers to facilitate defecation 0.18 0.47 0.07 0.07 014 0.09 0.07 0.08 0.077 0.08
RUQ pain 052 02 017 0.4 0.08 0.45 0.1 0.07 0.063 0.05
Long-lasting RUQ pain 0.75 022 018 0.2 0.08 0.27 0.09 0.09 0.063 0.04
RUQ pain of steady severe level 0.81 023 016 017 011 016 0.09 0.12 0.075 0.05
RUQ pain goes away between episodes 022 013 019 01 006 0.71 0.07 0.09 0.057 0.02
RUQ pain limits usual activities 0.69 017 015 014 013 017 01 01 015 0.1
Pain with swallowing 017 014 012 013 0.17 0.05 0.62 01 023 0.12
Chest pain 0.15 013 01 0.39 0.09 0.09 0.14 0.06 05 0.08
Epigastric pain/burning 0.43 015 0.2 053 019 01 009 009 012 0.09
Epigastric pain/burning improved by defecation 0.3 0.15 0.29 032 021 013 0.1 0.08 013 004
Self-induced vomiting 0.12 0.12 0.06 0.07 023 005 011 009 0.1 058
Food coming back up after swallowing 012 015 01 036 0.62 0.09 0.12 0.08 0.064 0.09
Retching 019 014 013 0.13 0.79 0.08 015 0.09 0.14 0.16
\Vomiting when food comes back up 0.2 015 014 0.5 0.71 0.08 0.13 0.08 0.098 0.23
Food coming back up is recognizable 011 015 0.09 0.13 0.54 0.07 008 011 0.12 0.13
Belching 0.18 017 01 0.32 0.27 005 011 0.09 0.11 0.07
Abdominal pain related to a meal 0.27 018 0.58 0.22 0.15 0.13 0.11 016 0.11 0.05
Abdominal pain limits usual activities 0.37 022 0.53 025 0.13 0.08 0.13 0.15 0.078 0.08
Loose stools 011 012 014 011 0.09 007 0.07 0.83 0.05 0.06
Loose stools following a meal 0.1 0.09 021 008 01 01 0.07 0.76 0.047 0.06
Urgency 019 025 021 0.16 0.12 0.07 0.08 0.5 0.094 0.05
Bloating/abdominal distention 0.19 036 019 0.42 009 018 0.1 0.12 0.009 0.01
RUQ pain related to defecation 038 024 03 013 015 0.46 009 0.13 0.081 0.08
RUQ pain related to posture 033 018 0.15 011 012 055 0.09 0.09 0.084 0.04
RUQ pain improved by medicine 021 009 014 011 006 0.6 005 0.05 0032 0.05
RUQ pain and nausea/vomiting 0.48 0.16 011 016 0.22 0.21 0.08 012 013 0.26
RUQ pain and back/right shoulder blade pain 051 02 011 02 016 023 011 01 016 01
RUQ pain waking one up 0.65 0.16 014 0.14 0.18 0.17 0.08 0.09 015 0.14
Fecal incontinence 0.12 0.06 0.07 0.22 0.09 0.07 0.07 0.21 0.096 0.15
Anorectal pain 021 033 017 034 012 011 0.1 0.08 0.08 0.07

15



Supplementary Figure and Table 7 - Asia

Exploratory Factor Analysis
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Item F1 F2 F3 F4 F5 F6 F7 F8 F9
Lump in throat last 3 months 0.11 0.09 0.08 028 0.1 0.09 0.74 0.06 0.048
Lump in throat when not eating 0.17 0.13 0.13 0.14 0.14 0.18 0.84 0.08 0.069
Chest pain as burning sensation 0.28 0.14 013 0.2 019 0.73 015 0.08 0.11
Heartburn 021 0.17 012 0.41 0.18 0.34 0.15 0.09 0.084
Chest pain and food sticking after swallowing 029 0.13 0.13 0.18 021 0.66 019 006 0.13
Food stuck in chest 023 0.14 013 0.42 02 031 027 0.08 0.13
Postprandial fullness 0.19 0.16 0.18 0.52 019 0.12 0.15 0.09 0.09
Early satiety 0.19 0.15 0.18 0.47 018 0.11 013 007 0.13
Nausea 0.28 0.15 0.13 043 023 018 0.16 007 04
Vomiting 0.22 0.08 011 029 024 013 01 005 0.73
Pain anywhere in the abdomen 0.36 0.55 0.14 0.44 011 0.07 0.08 0.09 0.062
Abdominal pain related to defecation 0.23 0.78 016 0.15 0.09 0.08 0.06 0.1 0.067
Abdominal pain related to stool consistency 0.2 0.87 016 0.11 0.09 007 008 0.12 0.062
Abdominal pain related to stool frequency 0.23 0.83 0.16 0.11 0.12 0.09 0.08 0.13 0.073
Hard stools 014 01 o0.61 0.07 0.07 0.07 0.06 001 0.051
Infrequent stools 0.15 0.07 0.61 0.07 0.04 0.06 0.03 0.06 0.058
Straining during bowel movements 011 015 0.8 01 0.06 0.03 0.07 006 0.048
Incomplete bowel emptying 0.14 0.18 0.75 0.19 0.11 0.04 0.08 0.18 -0.0028
Anorectal obstruction/blockage 0.17 0.16 0.86 0.13 0.09 0.05 0.05 0.08 0.039
Manual maneuvers to facilitate defecation 0.23 0.02 0.49 007 012 011 0.06 0.06 0.11
RUQ pain 0.6 027 017 0.43 01 009 011 0.11 0.029
Long-lasting RUQ pain 0.8 022 019 016 01 006 0.09 011 0.044
RUQ pain of steady severe level 0.8 021 021 012 012 01 01 012 0.089
RUQ pain goes away between episodes 0.5 031 012 02 0.06 0.03 0.04 0.08 -0.033
RUQ pain limits usual activities 0.7 01 016 008 0.14 014 0.08 0.09 0.16
Pain with swallowing 0.25 0.13 015 0.15 021 033 05 006 0.13
Chest pain 023 014 01 04 012 0,51 019 0.06 0.11
Epigastric pain/burning 05 02 009 049 016 025 0.11 006 0.15
Epigastric pain/burning improved by defecation ~ 0.38 0.32 0.08 0.31 0.14 023 0.1 0.05 0.066
Self-induced vomiting 0.17 012 011 008 023 01 0.06 008 0.56
Food coming back up after swallowing 0.17 0.08 0.11 037 059 011 012 008 0.16
Retching 025 0.14 014 014 0.78 017 011 0.07 0.16
\Vomiting when food comes back up 023 0.18 0.14 015 0.74 016 01 0.07 0.17
Food coming back up is recognizable 0.14 013 011 019 0.56 0.09 0.1 0.06 0.098
Belching 021 01 011 0.44 024 013 019 005 011
Abdominal pain related to a meal 0.35 0.62 0.16 015 015 014 01 0.13 0.084
Abdominal pain limits usual activities 0.4 058 017 015 015 0.14 0.08 0.11 0.095
Loose stools 0.16 0.13 0.13 0.11 0.07 0.05 0.06 0.83 0.051
Loose stools following a meal 0.18 0.17 0.11 0.09 0.08 0.06 0.06 0.86 0.059
Urgency 0.24 023 027 013 01 0.09 0.06 0.45 0.079
Bloating/abdominal distention 022 021 036 0.43 011 0.03 0.09 0.15 0.0009
RUQ pain related to defecation 0.6 037 019 016 012 006 0.12 0.13 0.056
RUQ pain related to posture 06 024 016 02 01 009 0.09 0.07 0.03
RUQ pain improved by medicine 06 019 01 019 01 011 0.06 0.06 0.023
RUQ pain and nausea/vomiting 0.6 014 017 014 023 02 009 01 025
RUQ pain and back/right shoulder blade pain 0.6 011 019 014 0.17 021 0.11 0.09 0.19
RUQ pain waking one up 0.7 012 016 01 017 018 008 0.11 0.16
Fecal incontinence 0.24 0.04 0.09 022 0.16 016 0.05 0.13 0.17
Anorectal pain 031 021 023 035 017 015 0.09 01 0.13
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Supplementary Figure and Table 8 - Males

Exploratory Factor Analysis
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Item F1 F2 F3 F4 F5 F6 F7 F8 F9
Lump in throat last 3 months 0.09 0.17 0.09 0.13 0.28 0.086 0.72 0.06 0.1
Lump in throat when not eating 0.14 0.2 014 015 0.14 0.081 0.8 008 0.14
Chest pain as burning sensation 019 022 016 016 021 011 0.17 0.09 0.69
Heartburn 0.09 02 016 012 0.42 016 013 01 0.24
Chest pain and food sticking after swallowing 019 029 015 0.15 0.16 009 0.19 0.08 0.58
Food stuck in chest 014 031 013 0.18 038 0.1 027 008 0.25
Postprandial fullness 011 022 016 021 046 012 016 01 011
Early satiety 014 026 014 02 0.42 0083 015 01 01
Nausea 028 04 016 015 0.43 0.035 0.17 0.09 0.14
Vomiting 025 0.48 008 0.11 029 0.005 0.12 01 011
Pain anywhere in the abdomen 026 013 0.5 016 052 022 0.09 0.09 0.07
Abdominal pain related to defecation 0.13 014 0.75 018 015 019 01 012 01
Abdominal pain related to stool consistency 012 0.3 0.83 021 015 018 0.1 0.17 0.09
Abdominal pain related to stool frequency 0.16 0.16 0.81 021 015 0.15 0.09 0.16 0.09
Hard stools 0.13 013 012 0.52 0.09 0.059 0.07 0.05 0.08
Infrequent stools 012 01 007 0.46 008 005 0.05 0.07 0.06
Straining during bowel movements 0.1 011 0.17 0.77 013 0.096 0.08 0.06 0.05
Incomplete bowel emptying 01 011 019 0.69 019 012 01 0.18 0.05
Anorectal obstruction/blockage 0.16 014 0.16 0.8 0.17 0.096 0.09 0.09 0.08
Manual maneuvers to facilitate defecation 0.24 023 0.06 0.47 0.08 0.026 0.08 0.09 0.09
RUQ pain 0.47 013 023 018 0.44 046 011 011 0.07
Long-lasting RUQ pain 0.68 012 023 02 023 03 01 011 0.07
RUQ pain of steady severe level 0.74 0.18 021 022 019 019 011 0.12 0.09
RUQ pain goes away between episodes 019 0.04 021 01 012 0.74 0.06 0.08 0.05
RUQ pain limits usual activities 0.68 023 018 02 016 015 01 011 012
Pain with swallowing 0.2 028 015 0.19 0.14 0.062 0.53 0.08 0.24
Chest pain 0.16 016 014 014 04 012 019 008 0.48
Epigastric pain/burning 038 028 023 014 055 01 012 0.07 0.17
Epigastric pain/burning improved by defecation 024 023 032 014 033 016 0.1 006 0.17
Self-induced vomiting 018 0.4 008 01 0.09 0008 009 0.09 0.09
Food coming back up after swallowing 01 063 01 015 034 013 013 0.09 0.07
Retching 018 0.76 0.15 018 012 01 012 0.09 0.12
\Vomiting when food comes back up 0.2 0.75 016 0.16 0.13 0.094 0.1 0.09 0.12
Food coming back up is recognizable 0.07 055 0.11 014 012 0.11 0.09 0.08 0.08
Belching 0.19 032 0.14 0.18 0.39 0052 0.12 0.08 0.09
Abdominal pain related to a meal 028 02 0.61 019 023 012 01 013 012
Abdominal pain limits usual activities 0.37 021 0.58 0.2 023 0073 011 013 0.11
Loose stools 012 0.3 0.15 0.14 0.13 0.085 0.06 0.83 0.05
Loose stools following a meal 0.13 015 0.19 013 0.1 0.084 0.07 0.76 0.06
Urgency 02 019 019 0.27 016 0.071 0.08 0.49 0.09
Bloating/abdominal distention 015 011 02 031 045 02 011 018 0.04
RUQ pain related to defecation 042 02 033 022 013 036 011 0.13 0.09
RUQ pain related to posture 033 013 019 016 014 0.63 0.08 0.07 0.1
RUQ pain improved by medicine 03 018 016 011 015 0.49 006 0.07 0.12
RUQ pain and nausea/vomiting 0.55 037 013 018 0.15 014 012 012 0.14
RUQ pain and back/right shoulder blade pain 0.51 023 013 021 019 024 011 0.11 0.15
RUQ pain waking one up 059 026 0.17 019 0.17 02 009 012 0.14
Fecal incontinence 0.19 025 008 0.13 0.25 0025 0.06 0.2 0.09
Anorectal pain 024 021 018 032 036 011 0.1 012 0.08
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Supplementary Figure and Table 9 - Females
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Item F1 F2 F3 F4 F5 F6 F7 F8 F9 F10
Lump in throat last 3 months 0.07 0.1 0062 023 0.11 0.069 0.067 0.76 0.11 0.064
Lump in throat when not eating 0.11 0.12 0.11 0.12 0.2 0.076 0.076 0.81 0.16 0.062
Chest pain as burning sensation 0.18 0.12 0.11 0.18 0.14 0.084 0.081 0.15 0.72 0.07
Heartburn 011 011 011 04 017 0094 013 0.13 0.27 0.056
Chest pain and food sticking after swallowing 016 01 01 013 019 0.083 0.084 0.17 0.59 0.11
Food stuck in chest 0.13 0.15 0.11 0.34 023 0.094 011 0.28 0.29 0.091
Postprandial fullness 015 019 013 0.49 016 011 0079 015 013 0.11
Early satiety 0.15 0.17 0.12 0.44 015 0.12 0057 013 013 0.15
Nausea 024 013 014 042 021 0.11 0.049 015 012 0.4
Vomiting 0.14 0.082 0.042 0.21 0.25 0.092 0.027 0.088 0.067 0.74
Pain anywhere in the abdomen 029 0.17 0.45 0.54 0.09 0.12 0.2 0.095 0.063 0.038
Abdominal pain related to defecation 0.11 0.18 0.76 0.15 0.092 0.15 0.19 0.077 0.094 0.038
Abdominal pain related to stool consistency 012 021 0.84 0.12 0.099 0.2 0.16 0.082 0.077 0.059
Abdominal pain related to stool frequency 015 021 0.8 012 011 02 0.14 0.082 0.097 0.07
Hard stools 0.11 0.62 0.12 0.089 0.072 -0.02 0.07 0.072 0.06 0.047
Infrequent stools 0.098 0.53 0.063 0.072 0.066 0.048 0.057 0.031 0.04 0.049
Straining during bowel movements 0.093 0.83 0.15 0.1 0.066 0.046 0.078 0.061 0.046 0.041
Incomplete bowel emptying 0.11 0.75 0.17 0.17 0.082 0.16 0.11 0.078 0.048 0.022
Anorectal obstruction/blockage 0.14 0.85 0.13 0.14 0.091 0.08 0.082 0.068 0.069 0.042
Manual maneuvers to facilitate defecation 0.13 0.51 0.029 0.068 0.083 0.042 0.053 0.055 0.1 0.082
RUQ pain 0.49 02 018 0.43 0.088 0.12 0.45 0.099 0.072 0.024
Long-lasting RUQ pain 0.73 02 018 0.21 0086 0.12 0.28 0.091 0.046 0.015
RUQ pain of steady severe level 0.81 021 017 017 011 013 0.16 0.092 0.09 0.043
RUQ pain goes away between episodes 0.18 0.12 0.18 0.088 0.036 0.081 0.73 0.056 0.036 0.021
RUQ pain limits usual activities 0.67 015 014 015 012 0.13 014 0.085 0.13 0.12
Pain with swallowing 0.17 013 011 012 019 0.081 0.05 0.53 0.27 0.13
Chest pain 0.14 0.13 0.094 0.32 0.095 0.09 011 0.2 0.51 0.08
Epigastric pain/burning 038 0.13 016 053 02 011 01 0.089 0.22 0.086
Epigastric pain/burning improved by defecation 023 011 027 031 018 0.11 0.17 0.071 0.22 0.029
Self-induced vomiting 0.083 0.094 0.06 0.036 0.18 0.08 0.049 0.064 0.088 0.51
Food coming back up after swallowing 0.1 013 0.077 034 063 01 0081 012 011 013
Retching 016 0.13 011 014 0.78 01 0057 012 013 0.16
\Vomiting when food comes back up 017 012 012 014 0.72 0.11 0059 0.099 0.11 0.23
Food coming back up is recognizable 0.092 0.098 0.08 0.11 0.51 0.074 0.076 0.081 0.1 0.085
Belching 0.15 0.12 0.079 0.36 0.25 0.095 0.036 0.11 012 0.1
Abdominal pain related to a meal 029 0.16 052 028 013 019 0.14 0.075 0.11 0.053
Abdominal pain limits usual activities 038 0.17 049 028 012 016 007 01 009 0.1
Loose stools 0.12 0.067 0.16 0.12 0.073 0.82 0.076 0.055 0.042 0.054
Loose stools following a meal 0.12 0.064 0.21 0.082 0.086 0.77 0.077 0.058 0.06 0.053
Urgency 0.17 0.17 02 014 011 0.58 0.09 0.072 0.083 0.06
Bloating/abdominal distention 015 035 0.18 0.43 0.086 0.16 0.2 0.098 0.034 0.0031
RUQ pain related to defecation 035 022 032 0.084 011 0.16 0.43 0.075 0.088 0.066
RUQ pain related to posture 03 016 016 0.11 0.085 0.081 0.61 0.073 0.099 0.051
RUQ pain improved by medicine 0.26 0.097 0.11 0.14 0.11 0.065 0.47 0.043 0.13 0.052
RUQ pain and nausea/vomiting 0.48 014 012 016 021 013 0.19 0.079 013 0.27
RUQ pain and back/right shoulder blade pain 0.48 018 01 019 014 01 025 0.093 0.19 0.091
RUQ pain waking one up 0.58 0.16 0.12 0.15 017 014 0.17 0.081L 0.18 0.13
Fecal incontinence 0.12 0.053 0.059 0.14 0.13 0.29 0.052 0.054 0.099 0.12
Anorectal pain 0.17 034 016 032 014 012 01 0089 0.11 0.055
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Supplementary Figure and Table 10 - Age 18-34
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Item F1 F2 F3 F4 F5 F6 F7 F8 F9
Lump in throat last 3 months 0.087 0.17 0.063 0.094 0.24 0.71 0.063 0.11 0.061
Lump in throat when not eating 012 018 013 012 01 0.83 007 015 0.064
Chest pain as burning sensation 0.2 023 012 014 0.17 0.18 0.078 0.68 0.072
Heartburn 013 022 015 012 038 013 0093 0.26 0.12
Chest pain and food sticking after swallowing ~ 0.19 0.27 0.12 0.1 0.11 0.18 0.084 0.62 0.061
Food stuck in chest 0.16 031 012 015 032 024 0064 03 0.081
Postprandial fullness 013 022 013 019 0.42 012 0084 012 0.071
Early satiety 0.14 023 013 019 039 0.13 0069 011 0.04
Nausea 0.24 036 0.16 0.14 0.41 015 0.082 0.11 0.0019
Vomiting 0.19 0.46 0.049 0.089 0.25 0.099 0.094 0.1 -0.022
Pain anywhere in the abdomen 0.27 013 0.52 0.18 0.52 0.074 0.077 0.044 0.15
Abdominal pain related to defecation 0.13 0.12 0.77 019 0.13 0.082 012 0.084 0.15
Abdominal pain related to stool consistency 0.12 0.12 0.83 0.22 0.097 0.073 0.16 0.066 0.14
Abdominal pain related to stool frequency 0.16 0.14 0.79 022 0.1 0072 016 0.094 0.11
Hard stools 0.13 0.11 0.13 0.54 0.082 0.073 0.0001 0.063 0.053
Infrequent stools 0.11 0.091 0.075 0.49 0.082 0.029 0.065 0.062 0.053
Straining during bowel movements 012 011 019 0.78 0.11 0.064 0.065 0.044 0.07
Incomplete bowel emptying 012 012 019 0.72 0.16 0.079 0.15 0.041 0.099
Anorectal obstruction/blockage 0.16 0.14 0.16 0.81 0.14 0.073 0.089 0.072 0.068
Manual maneuvers to facilitate defecation 022 0.2 0.04 0.43 0.073 0.072 0.083 0.12 0.016
RUQ pain 054 014 021 02 0.41 0093 0.08 0062 0.4
Long-lasting RUQ pain 0.73 012 022 019 0.2 0093 0.087 0.043 021
RUQ pain of steady severe level 0.79 015 019 021 017 0.099 0.1 0.083 0.11
RUQ pain goes away between episodes 0.3 0.046 021 0.12 0.095 0.06 0.074 0.047 0.67
RUQ pain limits usual activities 0.72 02 015 017 013 01 0.09 0.13 0.081
Pain with swallowing 0.18 0.24 011 0.13 0.085 0.54 0.065 0.25 0.029
Chest pain 0.17 0.18 0.097 0.13 0.35 0.19 0.063 0.48 0.09
Epigastric pain/burning 039 028 0.2 013 0,51 011 0.064 021 0.045
Epigastric pain/burning improved by defecation 0.26 0.22 031 01 027 01 0076 021 0.1
Self-induced vomiting 0.13 0.35 0.061 0.091 0.069 0.082 0.092 0.1 -0.005
Food coming back up after swallowing 0.1 0.69 0.097 0.14 027 0.1 0072 0.067 0.1
Retching 0.16 0.78 0.12 0.15 0078 0.12 0.061 0.1 0.082
\Vomiting when food comes back up 017 0.75 015 014 0.1 0.099 0.065 0.096 0.063
Food coming back up is recognizable 0.086 0.58 0.099 0.12 0.07 0.068 0.07 0.11 0.091
Belching 0.16 0.34 0.088 0.15 0.31 0.11 0081 0.12 0.03
Abdominal pain related to a meal 0.28 0.17 0.59 0.17 0.21 0.085 0.15 0.12 0.085
Abdominal pain limits usual activities 0.36 0.16 0.54 0.18 024 01 012 0.087 0.018
Loose stools 013 0.15 017 012 0.1 0.069 0.81 0.054 0.068
Loose stools following a meal 013 0.14 021 0.11 0.081 0.054 0.75 0.069 0.068
Urgency 021 018 021 025 0.14 0.082 0.48 0.1 0.052
Bloating/abdominal distention 017 012 022 035 0.41 0074 015 0.022 0.17
RUQ pain related to defecation 0.45 016 0.32 0.23 0.093 0.066 0.13 0.092 0.37
RUQ pain related to posture 0.43 011 019 017 0.1 0.079 0.064 0.11 0.55
RUQ pain improved by medicine 038 0.15 015 0.11 0.11 0.056 0.072 0.14 0.37
RUQ pain and nausea/vomiting 0.56 031 012 015 0.15 0.097 0.12 0.14 0.12
RUQ pain and back/right shoulder blade pain  0.52 0.21 0.1 0.2 0.18 0.099 0.098 0.19 0.2
RUQ pain waking one up 0.63 025 0.13 0.17 0.13 0.082 0.13 0.16 0.095
Fecal incontinence 021 0.3 0.043 0.089 0.2 0.091 0.19 0.15 0.0076
Anorectal pain 021 022 017 031 034 0.09 012 01 0.076
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Supplementary Figure and Table 11 - Age 35-49

Exploratory Factor Analysis Confirmatory Factor Analysis
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Item F1 F2 F3 F4 F5 F6 F7 F8 F9 F10
Lump in throat last 3 months 0.08 0.11 027 0.08 0.1 0.08 0067 0.74 012 0.08
Lump in throat when not eating 0.12 0.14 016 0.13 0.14 0.08 0.08 0.82 0.16 0.072
Chest pain as burning sensation 0.18 0.13 0.23 0.13 0.16 0.09 0.082 0.17 0.73 0.086
Heartburn 0.12 012 0.46 014 015 013 01 013 0.27 0.081
Chest pain and food sticking after swallowing ~ 0.15 0.13 0.16 0.13 022 0.1 0.079 019 0.59 0.13
Food stuck in chest 0.16 0.17 0.41 013 023 011 0094 0.27 0.27 014
Postprandial fullness 014 02 051 013 015 01 011 016 0.12 0.078
Early satiety 0.15 0.18 0.48 0.12 015 009 011 0.13 012 014
Nausea 0.24 0.14 0.45 0.15 0.21 0.06 0.096 0.16 0.13 0.4
Vomiting 014 01 025 0.06 0.22 0.04 0.089 0.09 0.08 0.77
Pain anywhere in the abdomen 0.29 0.17 0.56 0.46 0.08 0.19 0.1 0.09 0.07 0.047
Abdominal pain related to defecation 0.12 019 017 0.75 011 019 014 009 0.1 0.048
Abdominal pain related to stool consistency 013 02 015 0.84 01 017 019 0.09 0.09 0.066
Abdominal pain related to stool frequency 0.16 021 015 0.81 012 015 018 0.09 0.1 0.073
Hard stools 0.12 0.61 0.09 0.11 0.08 007 0.002 0.06 0.07 0.054
Infrequent stools 0.1 0.53 0.09 0.06 0.06 0.05 0.037 0.04 0.05 0.051
Straining during bowel movements 0.1 0.82 012 0.16 0.07 0.09 0.051 0.07 0.05 0.036
Incomplete bowel emptying 011 0.72 02 018 0.09 012 0.17 0.08 0.05 0.013
Anorectal obstruction/blockage 0.15 0.84 0.17 0.14 0.09 0.1 0.084 0.07 0.07 0.042
Manual maneuvers to facilitate defecation 0.16 052 0.09 0.05 0.12 0.04 0.062 0.08 0.09 0.12
RUQ pain 0.48 02 0.47 02 0.09 043 012 011 0.06 0.044
Long-lasting RUQ pain 0.72 021 024 021 0.09 028 012 0.1 0.05 0.028
RUQ pain of steady severe level 0.79 022 02 019 012 017 013 0.1 0.09 0.067
RUQ pain goes away between episodes 018 011 011 019 0.03 0.73 0.077 0.06 0.05 0.019
RUQ pain limits usual activities 0.65 019 018 015 015 015 013 008 014 0.13
Pain with swallowing 0.17 017 0.16 0.13 0.21 0.07 0.077 0.53 027 0.14
Chest pain 0.14 011 039 0.12 0.09 0.11 0.096 0.21 0.51 0.092
Epigastric pain/burning 038 015 058 02 02 01 008 01 019 011
Epigastric pain/burning improved by defecation 0.23 0.14 0.34 0.29 0.19 0.17 0.082 0.1 0.21 0.06
Self-induced vomiting 01 01 005 0.06 021 0.05 0.092 0.08 0.09 0.52
Food coming back up after swallowing 012 014 039 0.09 0.59 0.09 0.098 0.13 0.09 0.15
Retching 0.18 015 017 0.13 0.77 007 011 012 014 0.17
\Vomiting when food comes back up 019 014 0.17 015 0.71 0.08 011 01 013 024
Food coming back up is recognizable 011 012 0.14 0.09 053 009 008 01 01 0.1
Belching 0.18 0.14 0.41 011 024 003 0087 0.13 0.11 0.13
Abdominal pain related to a meal 029 0.18 028 0.55 0.16 0.13 0.15 0.09 0.13 0.06
Abdominal pain limits usual activities 039 019 0.27 0.53 014 007 014 01 0.11 0.098
Loose stools 0.13 0.08 0.13 0.15 0.08 0.07 0.84 0.06 0.05 0.068
Loose stools following a meal 012 007 01 019 01 0.08 0.77 006 0.06 0.061
Urgency 018 0.2 016 019 012 0.09 0.55 007 01 0.094
Bloating/abdominal distention 0.16 0.36 0.47 0.19 0.07 019 0.16 0.09 0.01 0.003
RUQ pain related to defecation 035 023 012 033 014 04 015 0.11 0.08 0.075
RUQ pain related to posture 028 016 015 016 0.1 0.64 0078 0.08 0.1 0.052
RUQ pain improved by medicine 0.27 011 016 0.14 013 0.49 0062 0.06 0.13 0.075
RUQ pain and nausea/vomiting 0.48 0.17 019 013 024 018 013 0.1 013 027
RUQ pain and back/right shoulder blade pain 0.49 02 023 012 016 025 011 01 015 01
RUQ pain waking one up 0.58 0.17 019 0.15 019 0.18 014 008 016 0.15
Fecal incontinence 0.14 0.08 022 0.07 014 005 024 007 011 0.19
Anorectal pain 019 035 036 016 014 011 012 01 0.09 0.097
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Supplementary Figure and Table 12 - Age 50-64

Exploratory Factor Analysis
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Item F1 F2 F3 F4 F5 F6 F7 F8 F9 FI10
Lump in throat last 3 months 0.12 0.06 0.07 0.23 0.12 0.06 0.06 0.79 0.09 0.014
Lump in throat when not eating 0.13 012 011 012 0.12 007 0.07 0.8 015 0.045
Chest pain as burning sensation 0.11 0.18 0.14 0.18 0.18 0.09 0.08 0.13 0.74 0.025
Heartburn 011 008 013 04 019 01 015 015 027 -0.015
Chest pain and food sticking after swallowing 011 015 01 015 022 0.08 0.08 0.18 0.56 0.15
Food stuck in chest 015 0.09 011 0.36 025 009 01 03 024 0061
Postprandial fullness 019 013 0.14 0.51 019 013 011 015 0.12 0.055
Early satiety 0.18 015 013 045 019 013 009 012 011 0.12
Nausea 014 026 0.12 0.45 025 0.12 0.07 017 01 031
Vomiting 0.08 0.17 005 0.25 0.38 0.11 0.05 0.11 0.04 0.37
Pain anywhere in the abdomen 0.16 032 0.44 053 011 012 022 011 0.09 -01
Abdominal pain related to defecation 0.17 012 0.75 015 01 014 02 0.08 0.1 0.013
Abdominal pain related to stool consistency 021 014 0.84 014 011 02 018 009 0.1 0.034
Abdominal pain related to stool frequency 0.2 016 0.81 015 012 02 0.14 0.09 0.1 0.074
Hard stools 0.6 0.09 0.11 0.09 0.07 0.01 006 006 0.06 0.021
Infrequent stools 0.51 0.11 0.04 005 0.09 0.05 0.06 0.02 0.03 0.059
Straining during bowel movements 0.82 0.08 0.13 0.11 0.09 0.04 0.07 0.07 0.06 -0.009
Incomplete bowel emptying 0.73 009 0.17 017 0.09 019 01 0.1 0.07 -0.029
Anorectal obstruction/blockage 0.85 0.13 0.13 015 01 0.07 0.08 0.09 008 0.03
Manual maneuvers to facilitate defecation 0.56 0.11 0.06 0.07 0.06 0.04 0.06 0.06 005 0.11
RUQ pain 019 05 021 041 011 014 0.43 012 0.08 -0.13
Long-lasting RUQ pain 02 0.76 019 02 013 013 025 0.09 008 -0.1
RUQ pain of steady severe level 022 0.79 0.18 0.18 0.14 0.13 015 0.08 0.11 0.011
RUQ pain goes away between episodes 013 015 0.2 011 005 0.07 0.74 0.07 0.04 -0.065
RUQ pain limits usual activities 0.14 0.63 0.17 018 0.14 0.14 012 0.09 013 0.19
Pain with swallowing 0.14 015 01 015 023 01 005 053 025 0.16
Chest pain 012 014 012 034 01 01 011 02 0.52 -0.016
Epigastric pain/burning 0.13 036 0.16 0.58 019 012 012 01 018 0.14
Epigastric pain/burning improved by defecation 012 02 0.27 036 016 009 019 0.06 015 0.14
Self-induced vomiting 0.08 0.11 007 0.06 0.26 0.07 0.06 0.08 0.07 0.32
Food coming back up after swallowing 013 01 009 035 0.6 011 009 0.12 013 -0.025
Retching 013 016 01 0.15 0.79 011 006 011 012 0.14
\Vomiting when food comes back up 0.12 015 011 015 0.74 01 006 01 008 0.17
Food coming back up is recognizable 0.08 0.06 0.09 0.11 0.49 0.08 0.06 0.07 0.11 -0.016
Belching 011 015 01 04 025 011 006 01 012 0.12
Abdominal pain related to a meal 0.16 03 0.53 029 015 019 014 0.07 01 0.071
Abdominal pain limits usual activities 0.17 037 0.1 029 015 017 007 01 01 014
Loose stools 0.06 011 013 0.11 0.09 0.84 0.08 0.05 0.07 -0.003
Loose stools following a meal 0.06 011 0.18 0.08 0.11 0.79 0.08 0.05 0.07 0.043
Urgency 0.17 0.16 018 0.17 0.14 0.58 0.08 0.07 0.07 0.062
Bloating/abdominal distention 035 016 0.19 0.42 011 018 019 0.13 0.06 -0.099
RUQ pain related to defecation 022 034 03 01 012 017 037 0.08 0.08 0.079
RUQ pain related to posture 0.14 025 0.16 0.13 007 0.08 0.64 0.07 0.09 0.093
RUQ pain improved by medicine 01 02 012 018 011 006 0.56 003 01 014
RUQ pain and nausea/vomiting 0.14 046 011 017 025 013 016 0.09 0.11 0.37
RUQ pain and back/right shoulder blade pain 0.18 0.48 013 021 011 01 024 011 015 0.16
RUQ pain waking one up 0.16 0.53 0.16 019 0.17 0.13 021 0.09 0.17 0.23
Fecal incontinence 011 012 013 0.17 012 033 0.03 0.07 0.05 011
Anorectal pain 03 02 018 033 01 013 011 01 0.1 0.037

27



Supplementary Figure and Table 13 - Age 65+
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Item F1 F2 F3 F4 F5 F6 F7 F8 F9
Lump in throat last 3 months 0.08 0.18 0.13 0.08 0.08 0.06 019 0.8 0.1
Lump in throat when not eating 0.14 018 012 01 0.07 008 011 0.75 0.17
Chest pain as burning sensation 0.18 0.18 0.11 0.3 0.11 0.08 0.13 0.16 0.61
Heartburn 0.09 021 011 01 0.17 007 035 013 02
Chest pain and food sticking after swallowing 0.18 0.27 011 0.12 008 0.07 01 0.19 0.59
Food stuck in chest 01 029 017 01 012 012 027 037 0.27
Postprandial fullness 011 028 017 015 009 012 049 02 013
Early satiety 014 0.27 0.17 012 0.06 013 0.43 017 0.14
Nausea 028 0.45 0.13 0.13 004 01 033 012 025
Vomiting 0.21 057 01 0.06 0.02 007 02 0.06 0.2
Pain anywhere in the abdomen 0.31 0.13 0.18 0.46 0.28 0.12 0.46 0.09 0.073
Abdominal pain related to defecation 014 01 017 0.76 019 0.16 012 0.08 0.1
Abdominal pain related to stool consistency 015 012 02 0.84 016 021 009 0.1 0.092
Abdominal pain related to stool frequency 0.18 0.15 0.19 0.81 0.14 021 0.09 0.09 0.097
Hard stools 01 011 0.59 011 0.06 0.04 0.06 0.07 0.059
Infrequent stools 011 0.08 0.5 0.09 004 0.07 006 0.04 0.047
Straining during bowel movements 0.07 0.07 0.81 011 009 0.03 0.08 0.08 0.043
Incomplete bowel emptying 0.09 0.09 0.71 017 011 0.18 0.14 0.09 0.072
Anorectal obstruction/blockage 0.13 0.11 0.85 0.12 0.08 0.08 0.1 0.07 0.058
Manual maneuvers to facilitate defecation 0.14 0.13 0.57 0.02 0.03 0.03 0.05 0.06 0.086
RUQ pain 049 011 019 021 05 011 035 0.12 0.086
Long-lasting RUQ pain 0.73 011 018 02 03 012 017 0.08 0.018
RUQ pain of steady severe level 0.79 018 021 017 0.16 0.11 0.14 0.11 0.055
RUQ pain goes away between episodes 018 0.05 01 019 0.77 0.09 0.08 0.05 0.042
RUQ pain limits usual activities 0.65 021 015 013 0.11 0.14 011 0.09 0.13
Pain with swallowing 02 027 016 01 006 009 011 052 03
Chest pain 0.14 018 015 0.12 014 007 024 021 0.1
Epigastric pain/burning 0.41 029 0.13 021 0.13 011 0.47 009 0.23
Epigastric pain/burning improved by defecation 026 0.2 011 028 019 01 028 0.06 0.2
Self-induced vomiting 0.13 0.42 004 0.06 0.03 004 005 0.02 0.13
Food coming back up after swallowing 0.07 0.61 0.14 0.08 0.11 0.09 025 0.19 0.038
Retching 015 0.8 014 011 008 01 006 013 0.1
Vomiting when food comes back up 0.17 0.79 0.13 012 0.08 0.11 0.05 0.09 0.086
Food coming back up is recognizable 0.07 046 0.1 0.08 009 0.07 009 0.12 0.01
Belching 0.19 031 016 0.12 0.04 009 0.33 015 0.13
Abdominal pain related to a meal 028 0.2 016 0.53 015 0.18 024 0.05 0.13
Abdominal pain limits usual activities 038 022 016 0.51 01 0.18 021 0.09 0.12
Loose stools 0.08 0.08 0.09 0.14 0.08 0.82 0.07 0.04 0.033
Loose stools following a meal 012 01 0.08 019 0.07 0.79 0.06 0.08 0.058
Urgency 0.16 013 0.17 0.18 0.09 0.59 0.11 0.08 0.053
Bloating/abdominal distention 015 01 034 017 02 0.18 0.42 0.14 0.024
RUQ pain related to defecation 039 019 019 031 036 015 007 011 0.11
RUQ pain related to posture 029 011 0.13 0.16 0.65 0.08 0.09 0.07 0.11
RUQ pain improved by medicine 0.27 0.13 0.09 0.13 0.56 0.09 0.14 0.07 0.14
RUQ pain and nausea/vomiting 0.51 036 014 012 01 0.09 0.08 0.08 0.21
RUQ pain and back/right shoulder blade pain 0.53 022 0.17 014 0.23 0.08 0.09 0.08 0.19
RUQ pain waking one up 0.57 021 0.17 014 021 011 009 0.11 0.5
Fecal incontinence 011 017 01 011 005 031 0.14 0.05 0.089
Anorectal pain 02 022 037 017 01 01 023 0.09 0.12
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Supplementary Figure and Table 14 - Global analysis with exclusion
of right upper quadrant pain
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Item F1 F2 F3 F4 F5 F6 F7 F8

Lump in throat last 3 months 0.12 025 0.083 0.11 0.07 0.75 0.11 0.073
Lump in throat when not eating 0.14 016 0.14 0.14 0.084 0.81 0.17 0.068
Chest pain as burning sensation 0.14 0.23 0.15 0.16 0.095 0.16 0.75 0.081
Heartburn 0.13 0.42 015 015 01 014 0.26 0.078

Chest pain and food sticking after swallowing 0.12 0.2 0.14 0.22 0.093 0.19 0.59 0.1
Food stuck in chest 0.17 039 0.13 0.23 0096 029 0.26 0.11
Postprandial fullness 021 05 015 016 0.12 0.17 0.11 0.079

Early satiety 02 047 014 016 011 015 01 0.13

Nausea 0.16 0.48 017 024 011 017 013 0.34

Vomiting 0.11 0.25 0.068 0.24 0.094 0.099 0.087 0.9

Pain anywhere in the abdomen 0.21 0.56 0.51 0.093 0.12 0.1 0.093 0.069
Abdominal pain related to defecation 0.2 019 0.78 01 0.14 0.092 0.1 0.046
Abdominal pain related to stool consistency 022 0.15 0.86 0.1 0.19 0.097 0.089 0.062
Abdominal pain related to stool frequency 022 0.17 0.82 0.12 0.19 0.094 0.1 0.068
Hard stools 0.59 0.12 0.14 0.086 0.017 0.076 0.07 0.054

Infrequent stools 0.52 0.11 0.082 0.073 0.061 0.041 0.053 0.052

Straining during bowel movements 0.81 0.12 0.17 0.078 0.056 0.077 0.059 0.04
Incomplete bowel emptying 0.73 019 0.2 0.088 0.18 0.095 0.061 0.026
Anorectal obstruction/blockage 0.84 018 016 0.1 0.094 0.085 0.08 0.05
Manual maneuvers to facilitate defecation 0.51 0.13 0.058 0.13 0.071 0.074 0.1 0.082
Pain with swallowing 0.16 0.19 0.13 0.22 0.091 0.53 0.26 0.11

Chest pain 015 0.36 013 0.1 0.093 021 0.52 0.094

Epigastric pain/burning 0.16 0.67 022 021 011 011 021 O1
Epigastric pain/burning improved by defecation 0.14 0.45 031 019 0.1 0089 0.19 0.03
Self-induced vomiting 0.1 0.086 0.081 0.24 0.09 0.085 0.11 0.45

Food coming back up after swallowing 0.15 036 0.09 059 011 014 01 0.14
Retching 016 02 013 0.78 011 0.13 0.15 0.15
Vomiting when food comes back up 015 02 015 0.72 011 011 013 021
Food coming back up is recognizable 012 0.16 0.1 0.52 0.089 0.097 0.11 0.086
Belching 015 0.42 011 026 0.1 013 0.12 0.091

Abdominal pain related to a meal 0.19 035 0.58 0.16 0.18 0.088 0.13 0.062
Abdominal pain limits usual activities 0.21 038 055 015 0.16 0.11 0.12 0.09
Loose stools 01 0.13 0.17 0.088 0.83 0.062 0.06 0.061

Loose stools following a meal 0.096 0.12 021 0.1 0.77 0.066 0.069 0.055
Urgency 022 02 022 013 0.55 0.085 0.094 0.068
Bloating/abdominal distention 0.37 0.44 0.23 0.077 0.18 0.11 0.049 0.028
Fecal incontinence 0.091 0.22 0.079 0.15 0.25 0.071 0.11 0.14
Anorectal pain 035 0.37 019 015 0.13 0.11 0.11 0.081
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