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Abstract

Aims—-Critically review the validity of symptom-based criteria (Manning, Rome I, Rome I, and
Rome 111) for irritable bowel syndrome (IBS).

Methods—Two kinds of validation are reported: (1) studies testing whether symptom criteria
discriminate patients with structural disease at colonoscopy from patients without structural
disease; and (2) studies testing whether symptom criteria discriminate patients presumed to have
IBS by positive diagnosis from healthy subjects or patients with other functional and structural
disorders.

Results—The first study type addresses an important clinical management question but cannot
provide meaningful information on sensitivity or positive predictive value because IBS is defined
only by exclusion of structural disease. Specificity is modest (about 0.7), but can be improved to
0.9 by addition of red flag signs and symptoms. The second type of study judges validity by
whether the symptom criteria consistently perform as predicted by theory. Here factor analysis
confirms consistent clusters of symptoms corresponding to IBS; symptom-based criteria agree
reasonably well (sensitivity 0.4-0.9) with clinical diagnoses made by experienced clinicians;
patients with a clinical diagnosis of IBS who fulfill Rome Il criteria have greater symptom
severity and poorer quality of life than patients with a clinical diagnosis of IBS who do not fulfill
Rome criteria; and (4) somatization does not explain endorsement of the symptom-based criteria
for IBS. There are no consistent differences in sensitivity or specificity between Manning, Rome I,
and Rome II.

Conclusions—Both study types support the validity of symptom-based IBS criteria. Tests of
Rome 111 are needed.

Introduction

The irritable bowel syndrome, one of several functional Gl disorders?, is a highly prevalent
and potentially disabling condition that is diagnosed by the pattern of symptoms that patients
present to their physicians. Some critics have questioned whether the irritable bowel
syndrome (IBS) and other functional gastrointestinal disorders truly exist since they don’t
have defining structural features2. The question of their existence is of little relevance to
clinicians and patients who have to manage these symptoms on a day to day basis. However,
for the purpose of research we need to have a reliable and standard method to properly select
patients to learn about the specific pathophysiological features underlying these symptoms,
and to develop optimal treatment for targeted patient groups. For this reason, the Rome
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Foundation has fostered the use of symptom based criterial as has been done in psychiatry3,
to aid in the more precise diagnosis of these common disorders for research and clinical
care. This paper presents a critical review of the evidence that the existing criteria for IBS
and other functional gastrointestinal disorders are valid.

Several reviews and meta-analyses of studies that address the validity of symptom-based
diagnostic criteria for the functional gastrointestinal disorders have recently appeared®-/.
Nevertheless, controversy persists® 7 and there are repeated assertions that insufficient
research has been done on the validity of these diagnostic criteria®. The goals of this review
are to discuss the designs of these studies and the disease models on which they are based, to
show how deficiencies in some of these models have led to inconclusive results, and to
suggest that the use of alternative disease models initially developed for the validation of
diagnostic criteria for psychiatric disorders may be more appropriate for the functional
gastrointestinal disorders than the biological models used to date. Published studies based on
these disease models will be summarized with a discussion of their implications for (a) the
validity of the Rome symptom-based criteria, (b) the importance of considering the context
in which the symptom criteria are queried (i.e., whether they are combined with physical
examination and additional medical history findings), and (c) recommendations for future
studies on the validity of the Rome criteria.

Assumptions underlying validation studies

IBS has an ICD98 diagnostic code (564.1) and is regarded by most clinicians and most
researchers as a discrete medical disorder for which pathophysiological bases are being
identified. There is an acknowledged overlap with other functional gastrointestinal® 10,
somatic disorders®, and psychiatric disorders!: 12 and this observation has led some to
speculate that IBS is not a distinct diagnostic entity3. However, most investigators regard
this overlap as an indication that IBS shares some etiologic features with other

disorders® 11. 14 rather than as a disconfirmation of the basic assumption that IBS exists as a
distinct medical disorder.

The model used in most validation studies is described as “criterion-related validity” or
alternatively as “concurrent validity”1®, These studies are designed to test how well a
diagnostic marker or set of markers can distinguish between two groups of subjects, one of
which is known to have the disorder in question (true positives) and the other of which does
not (true negatives). An example would be a test of the accuracy of breath hydrogen testing
for small bowel bacterial overgrowth in which one assesses the ability of the breath test to
distinguish between a group of subjects who are known to have small bowel bacterial
overgrowth (SBBO) based on aspiration of fluid from the small bowel versus a second
group of subjects known to not have bacterial overgrowth based on the same objective
standard?8. This is a powerful design which permits the calculation of test statistics such as:

Sensitivity — the proportion of subjects with SBBO who are identified by breathe
testing;

Specificity — the proportion of subjects without SBBO who are correctly classified by a
negative breath test;

Positive likelihood ratio — the ratio of Sensitivity to (1 — Specificity [Specificity being
equivalent to the rate of misclassification of subjects who do not have SBBO by the
objective standard]);

Negative likelihood ratio — the ratio of (1 — Specificity) to Sensitivity;

Positive predictive value — the proportion of all subjects with a positive breath test who
truly have SBBO; and
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Negative predictive value — the proportion of all subjects with a negative breath test
who truly do not have SBBO.

The difficulty with applying this model of concurrent validation to the symptom-based
diagnostic criteria for IBS (or most other functional gastrointestinal disorders) is that there is
no independently verifiable gold standard diagnosis (i.e., there is no biomarker). In the
absence of a gold standard, investigators have adopted either of the following two strategies:

Defining IBS by exclusion

The most commonly employed strategy is to test whether the diagnostic criteria for IBS
allow one to correctly identify the subgroup of patients who are likely to have organic
disease versus a group who are unlikely to have an organic diagnosis if tested by endoscopy
or other imaging modality® ° 17, This experimental design addresses a very important
concern of the clinician, which is that he/she not miss another diagnosis requiring a different
treatment, such as inflammatory bowel disease or cancer, but it has the effect of treating IBS
as a diagnosis of exclusion rather than as a discrete diagnostic entity. With this method it is
not clear that the calculation of sensitivity, positive likelihood ratio, or positive predictive
value have any meaning since these indices will be determined primarily by the inclusion
criteria selected for the study, for which there is no standard and which can vary across
investigators. On the other hand, this study design may have value for investigating
specificity (where specificity is defined as identifying for exclusion patients who have a
significant likelihood of endoscopically-diagnosable organic disease), or for calculating the
negative likelihood ratio or the negative predictive value of the diagnostic criteria. However,
this approach does not take into consideration the dilemma for clinicians that there is no
endpoint with which to establish a positive diagnostic entity. Diagnosing by exclusion can
lead to cost ineffective physician behaviors that are driven by the intensity of patient
symptom reports and the physician’s degree of frustration and uncertainty8.

Defining IBS by positive symptom criteria

Other study designs are based on the assumption that IBS is a “real” medical disorder for
which (a) pathophysiological features exist, albeit not fully delineated and (b) it is currently
possible to use positive symptom criteria to identify which subjects have this disorder. A
successful example of this approach is found within psychiatry where symptom based
criteria identify diagnostic entities (e.g., post-traumatic stress disorder or anorexia nervosa)
that “breed true” across clinical studies and cultures® 1920, Although the pathophysiological
determinants are not yet fully delineated, these conditions are readily identified for research
and can be specifically identified in clinical practice and successfully treated. The
developers of the Rome criteria view IBS and other functional Gl disorders from this
perspective and have consequently sought to identify symptom criteria which can
distinguish IBS patients from healthy individuals as well as from patients with organic
diseases or other functional disorders?L.

A challenge that confronts investigators who believe that IBS patients have a specific
medical disorder that is qualitatively different from health is that the symptoms that are used
to identify patients with IBS also occur in healthy individuals; these are symptoms such as
abdominal pain or discomfort and the occurrence of hard or loose stools in association with
changes in abdominal pain or discomfort. Thus, the challenge is to identify thresholds for
the frequency or intensity of occurrence of these symptoms which are clinically meaningful
and which can distinguish patients presumed to have IBS from healthy controls. Attempts to
address this challenge led the developers of the Rome 111 diagnostic criteria to measure these
symptoms on frequency scales rather than presence/absence scales (which was done for
Rome |1 and previous versions of the symptom-based diagnostic criteria)?2. However data
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are still needed for large groups of age and sex stratified samples to provide an empirical
basis for defining what is abnormal.

As noted, IBS is more similar to a psychiatric disorder which is diagnosed from symptom
features than it is to a structural disorder such as hepatitis or ulcerative colitis since no
discrete morphological features or biomarkers exist. For disorders such as these, it is not
possible to identify “true positives”, and efforts to validate diagnostic criteria must rely on
indirect strategies collectively referred to as “criterion validity” or sometimes simply as
“predictive validity”1°. The basic concept is that if a diagnostic indicator or questionnaire
performs as you would predict it should based on the concept that IBS is a discrete medical
disorder, this provides support that the diagnostic indicator is “valid”. When multiple
predictions are confirmed, the evidence for the validity of the diagnostic test is stronger.
Consistent with this concept, the approaches taken by the Rome Foundation began with
expert clinicians and investigators who classified and categorized diagnostic entities based
on their clinical features23 using a consensus-based “Delphi” approach?4 25, Once
identified, the conditions were refined and can now be validated by a variety of methods
including: (1) epidemiological studies showing agreement in the prevalence of defined
symptom groups across populations when using the same criteria28: 27, (2) the use of
statistical methods such as factor analysis to identify frequently occurring clusters of
symptoms which can be compared to the Rome criteria28: 29, and (3) seeing whether the
symptom criteria identify the patients who have been given a clinical diagnosis of IBS by
experienced clinicians and discriminate them from patients diagnosed with other Gl
disorders3? or healthy controls (see below). More novel methods that can be considered to
validate symptom criteria include (4) examining whether IBS patients diagnosed by
physicians with poorer health related quality of life, more severe symptoms and greater
health care utilization are more likely to fulfill symptom based diagnostic criteria than IBS
patients diagnosed by physicians who have less severe health status, and (5) the use of
discriminant validity where the goal is to show that endorsement of the symptom-based
diagnostic criteria is not explained by a general tendency to notice and report multiple
somatic symptoms (a behavioral trait referred to as “somatization”, which in its extreme
form identifies patients with a psychiatric diagnosis of a somatization disorder)® 11, Thus
there exists a process of validation for symptom based criteria that is in place.

Overview of validity studies that define IBS as a diagnosis of exclusion

Two meta-analyses of the accuracy of symptom-based criteria for IBS have appeared in the
past two years* 5, and a third appeared 8 years agol’. A critical review of this evidence was
included in the report of the American College of Gastroenterology 1BS Task Force3L. Since
the Rome 111 criteria were published in 2006, these data can only summarize validation
studies of symptom-based diagnostic criteria for IBS up to and including Rome 11 (published
in 2000). These meta-analyses used quality criteria to select studies for inclusion and had
two independent judges rate them. The meta-analysis by Ford et al* used restrictive criteria
including the requirement that patients be assessed for gastrointestinal symptoms prior to
colonoscopy, barium enema, or computed tomographic colography (CT) exams which were
used to exclude organic diagnoses; they identified 10 studies eligible for analysis. Because
Jellema and colleagues® wished to include studies carried out in primary care in their met-
analysis, they were more inclusive, allowing studies in which an organic diagnosis was
inferred from alarm symptoms, and they analyzed 25 studies including all 10 studies
analyzed by Ford’s team.

The Ford* and Jellema® meta-analyses yielded similar conclusions, namely that symptom-
based criteria alone are only moderately helpful at identifying patients in whom there is a
low likelihood of finding organic disease: Jellema et al found the median specificity to be
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0.69 for the Manning criteria, 0.70 for the Rome | criteria, and 0.66 for the Rome Il criteria.
Medians for sensitivity were 0.67 for Manning, 0.72 for Rome I, and 0.69 for Rome I1. Ford
et al reported an overall specificity for the Manning criteria of 0.72 and an overall sensitivity
of 0.78. Ford’s team reviewed a single study employing the Rome | criteria2 which had a
specificity of 0.85 and sensitivity of 0.71, but studies meeting their inclusion criteria were
not available for Rome I1. Thus, summary test statistics from these two reviews were very
similar to each other and showed no significant differences between Manning, Rome I, and
Rome Il criteria.

Combining “red flag” or alarm signs that suggest structural disease (e.g., blood in stool,
abnormal blood test) along with gastrointestinal symptoms improves accuracy for
discriminating patients with a higher likelihood of having structural disease from patients
with a low probability of such disease, compared to symptom criteria alone. This concept
was first proposed by Kruis over 25 years ago33, and was replicated in multiple studies34-49,
In the Vanner study“9, for example, when patients with red flags (36% of otherwise eligible
patients) were excluded from the analysis, specificity of the Rome I criteria was 100% and
sensitivity was 65%. In summarizing the studies that have employed this combined strategy,
Jellema et al’s® meta-analysis showed a median specificity of 0.92 and sensitivity of 0.67,
and Ford’s* meta-analysis showed a median specificity of 0.87 and a sensitivity of 0.84. It
should be noted, however, that when this combined strategy is used, most of the variance in
risk of organic disease is related to the red flags and abnormal physical findings, with
minimal additional predictive power attributable to the addition of the symptom criteria®!.

Since alarm signs and symptoms can be easily incorporated into the office-based diagnostic
assessment of patients in primary care, this strategy for deciding which patients with lower
gastrointestinal symptoms should be referred for endoscopic evaluation and which may be
safely managed without these tests is appealing. However, as shown by Whitehead et al3°,
most red flag symptoms greatly over-estimate the likelihood of organic disease; these
investigators found that 84% of patients whom clinicians ultimately diagnosed as IBS
reported one or more red flags. Because it may not be feasible to perform screening
colonoscopies in all such patients, additional studies are needed which examine the
sensitivity of individual red flags, alone and in combination, for predicting organic disease.
It should also be remembered that in clinical practice, patients who have evident “red flags”
are not usually considered when questioning the diagnosis of IBS; it is the patient who does
not have red flag symptoms where the value of positive symptom criteria becomes
paramount in making the diagnosis as noted below.

Overview of validity studies based on the assumption that IBS is a medical
disorder associated with positive symptom criteria

Symptoms cluster together in ways consistent with the Rome criteria

Some of the most compelling evidence for the validity of the symptom-based criteria for
IBS comes from factor analysis studies. In 1990 Whitehead et al?° first reported that when
community samples of adults are given gastrointestinal symptom checklists to complete,
their symptoms tend to aggregate in clusters, i.e., there are some symptoms that are more
strongly correlated with each other than with any other gastrointestinal symptoms. In this
study and in multiple other studies by our group?® 4243 and by others#* 45, the three
symptoms which define the symptom criteria for IBS have been found to cluster together.
This cluster of symptoms is the same in males and females*3, African Americans as well as
Caucasian Americans®3, subjects from different countries with distinct languages and
cultures?8: 45, and patients from Gl clinics as well as population samples?®. Factor analysis
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is also generally consistent with the symptom-based criteria for other functional
gastrointestinal disorders28: 46. 47 but the most robust evidence exists for IBS.

Agreement between physician diagnosis and symptom-based criteria

Four studies have reported the agreement between symptom-based diagnostic criteria and
physician diagnosis (Table 1). In our view, clinical diagnosis cannot be viewed as a reliable
gold standard because clinicians differ based on their training and experience in how they
define IBS, and it is known that academic gastroenterologists who see a small fraction of
IBS patients are very familiar with the Manning and Rome criteria while primary care
physicians who manage an estimated 80% of IBS patients are mostly unaware of symptom-
based diagnostic criteria for IBS*8: 49, Thus, one would not anticipate the agreement
between symptom-based criteria and clinical diagnosis to be greater than about 0.70 because
the agreement between pairs of clinicians is unlikely to be greater than this. Nevertheless, as
one of several measures of criterion validity, the agreement between clinical diagnosis and
the symptom-based criteria is a reasonable choice.

The sensitivity of the Rome |1 criteria compared to clinical diagnosis (Table 1) ranged from
0.47 to 0.73, and specificity ranged from 0.47 to 0.63. Two studies*® 50 compared Rome | to
Rome 11 criteria and showed significantly greater sensitivity for Rome | compared to Rome
I1. Specificity was not evaluated in these two studies. In 3 studies3® 48. 50 patients were
diagnosed primarily or exclusively in primary care while the fourth study4® came from a
tertiary gastroenterology practice. There is some suggestion that sensitivity of the Rome Il
criteria was greater in tertiary care. Three other studies38: 51. 52 which employed symptom-
based diagnostic criteria in clinical settings or epidemiological surveys were reviewed, but
they did not provide estimates of the agreement between symptom-based diagnosis and
clinical diagnosis.

Poorer quality of life impact and greater health care utilization as a predictor of IBS

If the Rome Il criteria identify patients with a true IBS disorder, then patients with a clinical
diagnosis of IBS who fulfill Rome Il criteria may have poorer health status compared to
patients with a clinical diagnosis of IBS who do not fulfill Rome 11 criteria for IBS. In Table
2 we show previously unpublished analyses of the study reported by Whitehead et al3°. Only
patients who received a clinical diagnosis of IBS from their health care provider at Group
Health Cooperative are included in these analyses. As predicted, patients fulfilling Rome 11
criteria for IBS have more severe symptoms of IBS, and they also have poor IBS-specific
quality of life. The hypothesis that patients who fulfill Rome I criteria would make more
health care visits for gastrointestinal complaints was not confirmed; however, the failure to
see a difference in number of visits may relate to the easy access to care and absence of
additional costs incurred in an HMO setting compared to a fee for service health care model
where more severe symptoms may drive greater health care visits.

Discriminant validity: Does somatization explain the endorsement of symptom criteria for
IBS?

IBS patients are known to score higher than healthy controls on questionnaires measuring
the trait of somatization and they report multiple comorbid psychiatric and somatic
symptoms®?: 53 it has been suggested that the cognitive and psychological mechanisms that
lead some individuals to report excess numbers of somatic symptoms in the absence of
disease might account for their endorsing the symptom criteria for IBS13. If this is the case,
one would predict that statistically adjusting for the trait of somatization might eliminate or
significantly attenuate the association between the Rome Il symptom criteria and a clinical
diagnosis of IBS. We used logistic regression to test this prediction in the data collected
from the HMO population by Whitehead et al3. When only the Rome 11 criteria were
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Validation

entered into the regression predicting clinical diagnosis of IBS (as distinct from a diagnosis
of abdominal pain, constipation, or diarrhea), the Rome criteria were found to be a highly
significant predictor of clinical diagnosis (Exp(B)=1.970, p<0.001). When scores on the
somatization scale of the Brief Symptom Inventory were entered in the second step, this did
not add significantly to the prediction (Exp(B)=1.005, p=0.307) and Rome Il symptom
criteria remained a strong predictor (Exp(B)=1.970, p<0.001). This suggests that
endorsement of the Rome Il symptom criteria does not explain the agreement between the
symptom-based criteria and clinical diagnosis of IBS. This conclusion is supported by other
work from our laboratory showing that, although IBS patients frequently report excess
numbers of comorbid somatic disorders, this only characterizes a minority of patients with a
clinical diagnosis of IBS; most IBS patients do not report excess numbers of comorbid
disorders®. Further evidence for the discriminant validity of the Rome symptom criteria for
IBS comes from a factor analysis study by Robins and Kirmayer who found that IBS is
associated with a cluster of symptoms that are independent of fibromyalgia, chronic fatigue
syndrome, anxiety, and depression®4. These data support the discriminant validity for the
Rome 11 criteria relative to somatization. More recent studies now suggest that somatization
and other psychological measures appear more related to the severity of IBS based on CNS
amplification of incoming visceral and somatic signals rather than being specific for the
disorder itself14.

of the Rome lll criteria

Only one?2 published study has addressed the validity of the Rome Ill criteria: as reviewed,
most studies have investigated the Manning criteria with a smaller number investigating the
Rome | and Rome |1 criteria. Can one generalize from these studies and draw conclusions
about the validity of the Rome Il criteria? It needs to be understood that the symptom-based
diagnostic criteria have evolved from each other: the same cluster of three pain-related
symptoms form the core of the Rome I, 11, and I11 criteria, and they are also present in the
Manning criteria. Thus all these diagnostic criteria should perform similarly. However, it is
difficult to compare across studies because prevalence estimates differ depending on which
criteria are used®®>7 and the sensitivity and specificity of the criteria differ when compared
to clinical diagnosis*® 50 and to a lesser extent when compared to the results of endoscopic
examinations® °. Thus when the Rome 111 criteria were compared to the Rome 1l criteria,
significantly different prevalence estimates were seen®: 56, and there were differences in
which patients were identified as IBS®°. However, one study comparing Rome Il and Rome
I11 criteria for IBS and it’s subtypes (IBS-C, D, M) within the same patient cohort showed
excellent agreement (86.5%, kappa 0.79), and the behavior of these patients were similar in
terms of subtype prevalence and stability over a one year period®8. Thus it will be necessary
in the future to perform validation studies specifically on Rome 1l criteria to fully address
this question. However, the similarity of the question items and the evidence from at least
one study comparing criteria from the same clinical cohort do provide some evidence for the
extrapolation of the evidence for validity of Rome | and Rome Il into Rome I11.

Summary and Future Directions

The focus of most studies purporting to validate symptom-based diagnostic criteria for
functional gastrointestinal disorders has been to test whether symptomatic patients at high
risk for inflammatory bowel disease, gastrointestinal cancer, or malabsorption can be
discriminated from those at low risk. This study design defines IBS as the absence of
structural diseases. We believe this renders meaningless any estimates of the sensitivity of
the symptom-based criteria for a positive diagnosis of IBS because the inclusion criteria
largely determine who is defined as having I1BS. Studies using this model demonstrate
specificities of about 0.7. In the primary care setting where most IBS patients are managed
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and where the base rate of organic disease is known to be low, it is considered appropriate,
in the absence of alarm symptoms or age over 50, to make a firm diagnosis based on
symptom-based criteria without further physiological testing or colonoscopy. In secondary
and tertiary care settings where the base rate of organic disease is much higher, often
approaching 50%*, these test statistics provide less reassurance and diagnostic testing is
often performed.

The specificity of symptom-based criteria can be improved by combining them with
laboratory tests, especially screening tests for inflammation and blood in stools3°-37: 59-62,
In these contexts, however, the laboratory tests are far more robust than the symptom criteria
as predictors of who is at risk for organic disease. Incorporating patient-reported alarm
symptoms into the diagnostic algorithm also yields small gains in specificity38: 40, but
excluding all patients with alarm symptoms from a diagnosis of IBS is impractical because
84% of patients ultimately diagnosed IBS have one or more alarm symptoms3®,

Validating positive symptom criteria for IBS on the assumption that it is a distinct medical
disorder is difficult because there is no objective marker of IBS — IBS is a theoretical
construct similar to psychiatric disorders, and the “criterion validity” methods used to
validate diagnostic methods in psychiatry are also appropriate for functional gastrointestinal
disorders. This method relies on a converging set of studies testing the performance of the
symptom-based diagnostic criteria against theoretical predictions. The symptom-based
criteria for IBS are supported by (a) moderately good agreement with clinical diagnosis; (b)
evidence for clustering of symptoms consistent with Rome criteria based on factor analysis,
(c) evidence that among patients with a medical diagnosis of IBS, those meeting Rome I
criteria have worse health outcomes than those who do not; and (d) evidence that
endorsement of the Rome 11 criteria is not explained by the psychological trait,
somatization.

Future research on the validity of the Rome Il criteria should pursue both of these
validation models in parallel: On the one hand, we should continue to seek ways of
identifying patients at low risk of organic disease by combining symptom-based criteria with
inexpensive laboratory tests available to the primary care physician as well as medical
history items such as age, family history, symptomatic exacerbation following meals, and
duration of illness. On the other hand, we should also pursue criterion validation of positive
symptom criteria for IBS against new targets, which may include a variety of biomarkers
such as visceral hyperalgesia, mucosal inflammatory markers, genetic factors, alterations in
microflora and a variety of other possibilities yet to be determined. In addition, we need
more data on the frequency of occurrence of symptoms such as abdominal pain that are used
to diagnose functional gastrointestinal disorders; these symptoms also occur in healthy
individuals, and empirical data for defining clinically meaningful deviations from the
healthy range are needed to better inform symptom-based diagnostic criteria.

Validation of symptom based criteria is a process; it is not etched in stone and will change as
new data on its underlying pathophysiology emerges. Furthermore, the Rome Foundation is
committed to supporting ongoing validation studies of symptom based criteria in order to
ultimately help our patients with these disorders.

Acknowledgments

Supported by grants R01 DK031369 and R24 DK067674

Am J Gastroenterol. Author manuscript; available in PMC 2013 December 08.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Whitehead and Drossman Page 9

Reference L
1.

ist
Drossman, DA.; Corazziari, E.; Delvaux, M.; Spiller, RC.; Talley, NJ.; Thompson, WG.;

Whitehead, WE. Rome I1I: The Functional Gastrointestinal Disorders. McLean: Degnon Associates;
2006.

. Christensen J. Heraclides or the physician. Gastroenterology International. 1990; 3:45-48.
. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders - DSM-

IV. Washington, D.C.: American Psychiatric Association; 1994.

. Ford AC, Talley NJ, Veldhuyzen Van Zanten SJ, Vakil NB, Simel DL, Moayyedi P. Will the history

and physical examination help establish that irritable bowel syndrome is causing this patient's lower
gastrointestinal tract symptoms? JAMA. 2008; 300:1793-1805. [PubMed: 18854541]

. Jellema P, van der Windt DA, Schellevis FG, van der Horst HE. Systematic review: accuracy of

symptom-based criteria for diagnosis of irritable bowel syndrome in primary care. Aliment
Pharmacol Ther. 2009; 30:695-706. [PubMed: 19575763]

6. Spiller R. Do symptom based criteria for IBS lead to better diagnosis and treatment outcomes? 2009
7. Camilleri M. Do the Symptom-Based, Rome Criteria of Irritable Bowel Syndrome Lead to Better

10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

Diagnosis and Treatment Outcomes? The Con Argument. Clin Gastroenterol Hepatol. 2009

. Practice Management Information Corporation. ICD9-CM: International classification of diseases,

9th Revision, Clinical Modificatio. Los Angeles, CA: Practice Management Information
Corporation; 2003.

. Whitehead WE, Palsson OS, Levy RR, Feld AD, Turner M, Von KM. Comorbidity in irritable

bowel syndrome. Am J Gastroenterol. 2007; 102:2767-2776. [PubMed: 17900326]

. Ford AC, Marwaha A, Lim A, Moayyedi P. Systematic Review and Meta-Analysis of the
Prevalence of Irritable Bowel Syndrome in Individuals With Dyspepsia. Clin Gastroenterol
Hepatol. 2009

Whitehead WE, Palsson O, Jones KR. Systematic review of the comorbidity of irritable bowel
syndrome with other disorders: What are the causes and implications? Gastroenterol. 2002;
122:1140-1156.

Walker EA, Gelfand AN, Gelfand MD, Katon WJ. Psychiatric diagnoses, sexual and physical
victimization, and disability in patients with irritable bowel syndrome or inflammatory bowel
disease. Psychol Med. 1995; 25:1259-1267. [PubMed: 8637955]

Alpers DH. Multidimensionality of symptom complexes in irritable bowel syndrome and other
functional gastrointestinal disorders. J Psychosom Res. 2008; 64:567-572. [PubMed: 18501256]
Mayeux, R.; Drossman, DA.; Basham, KK.; Bromet, EJ.; Burke, GL.; Charney, DS.; Davis, M.;
Evans, DL.; Felitti, VJ.; Krupnick, JL.; Malarkey, WB.; McEwen, BS.; Pickering, TG.;
Rosenbaum, JF.; Walsh, BT. Volume 6. ed.. Washington, D.C.: The National Academies Press;
2008. The stress response. Gulf war and health: Physiologic, psychologic, and psychosocial effects
of deployment-related stress; p. 49-74.

Trochim WM. The Research Methods Knowledge Base. 2006:1-4.

Riordan SM, Mclver CJ, Walker BM, Duncombe VM, Bolin TD, Thomas MC. The lactulose
breath hydrogen test and small intestinal bacterial overgrowth. Am J Gastroenterol. 1996;
91:1795-1803. [PubMed: 8792701]

Cash BD, Schoenfeld P, Chey WD. The utility of diagnostic tests in irritable bowel syndrome
patients: a systematic review. Am J Gastroenterol. 2002; 97:2812-2819. [PubMed: 12425553]
Drossman DA. Challenges in the physician-patient relationship: Feeling "drained". Gastroenterol.
2001; 121:1037-1038.

Wilson GT, Walsh BT. Eating disorders in the DSM-1V. J Abnorm Psychol. 1991; 100:362—-365.
[PubMed: 1918615]

Lamprecht F, Sack M. Posttraumatic stress disorder revisited. Psychosom Med. 2002; 64:222-237.
[PubMed: 11914438]

. Drossman DA. The Rome criteria process: Diagnosis and legitimization of irritable bowel
syndrome. Amer J Gastroenterol. 1999; 94:2803-2807. [PubMed: 10520825]

Whitehead, WE.; Palsson, OS.; Thiwan, SIM.; Talley, NJ.; Chey, WD.; Irvine, EJ.; Drossman, DA.
Development and validation of the Rome Il diagnostic questionnaire. In: Drossman, DA.;

Am J Gastroenterol. Author manuscript; available in PMC 2013 December 08.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Whitehead and Drossman

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Page 10

Corazziari, E.; Delvaux, M.; Spiller, RC.; Talley, NJ.; Thompson, WG.; Whitehead, WE., editors.
Rome 111: The Functional Gastrointestinal Disorders. 3rd ed.. McLean, Virginia: Degnon
Associates; 2006. p. 835-853.

Drossman DA, Thompson WG, Talley NJ, Funch-Jensen P, Janssens J, Whitehead WE.
Identification of subgroups of functional bowel disorders. Gastroenterology International. 1990;
3:159-172.

Torsoli A, Corazziari E. The WTR's, the Delphic Oracle and the Roman Conclaves.
Gastroenterology International. 1991; 4:44-45.

Milholland AV, Wheeler SG, Heieck JJ. Medical assessment by a delphi group opinion technic.
New Engl J Med. 1973; 298:1272-1275. [PubMed: 4703316]

Miiller-Lissner SA, Bollani S, Brummer RJ, Coremans G, Dapoigny M, Marshall JK, Muris JW,
Oberndorff-Klein WA, Pace F, Rodrigo L, Stockbrugger R, Vatn MH. Epidemiological aspects of
irritable bowel syndrome in Europe and North America. Digestion. 2001; 64:200-204. [PubMed:
11786669]

Gwee KA. Irritable bowel syndrome in developing countries--a disorder of civilization or
colonization? Neurogastroenterol Motil. 2005; 17:317-324. [PubMed: 15916618]

Whitehead WE, Bassotti G, Palsson O, Taub E, Cook EC IlI, Drossman DA. Factor analysis of
bowel symptoms in US and Italian populations. Dig Liver Dis. 2003; 35:774-783. [PubMed:
14674667]

Whitehead WE, Crowell MD, Bosmajian L, Zonderman A, Costa PT Jr, Benjamin C, Robinson JC,
Heller BR, Schuster MM. Existence of irritable bowel syndrome supported by factor analysis of
symptoms in two community samples. Gastroenterol. 1990; 98:336-340.

Manning AP, Thompson WG, Heaton KW, Morris AF. Towards positive diagnosis of the irritable
bowel. Br Med J. 1978; 2:653-654. [PubMed: 698649]

Brandt LJ, Chey WD, Foxx-Orenstein AE, Schiller LR, Schoenfeld PS, Spiegel BM, Talley NJ,
Quigley EM. An evidence-based position statement on the management of irritable bowel
syndrome. Am J Gastroenterol. 2009; 104(Suppl 1):S1-S35. [PubMed: 19521341]

Tibble JA, Sigthorsson G, Foster R, Forgacs I, Bjarnason I. Use of surrogate markers of
inflammation and Rome criteria to distinguish organic from nonorganic intestinal disease.
Gastroenterol. 2002; 123:450-460.

Kruis W, Thieme CH, Weinzierl M, Schussler P, Hall J, Paulus W. A diagnostic score for the
irritable bowel syndrome. Its value in the exclusion of organic disease. Gastroenterol. 1984; 87:1—
7.

Mazumdar TN, Prasad KV, Bhat PV. Formulation of a scoring chart for irritable bowel syndrome
(IBS): a prospective study. Indian J Gastroenterol. 1988; 7:101-102. [PubMed: 3360469]
Bellentani S, Baldoni P, Petrella S, Tata C, Armocida C, Marchegiano P, Saccoccio G, Manenti F.
A simple score for the identification of patients at high risk of organic diseases of the colon in the
family doctor consulting room. The Local IBS Study Group. Fam Pract. 1990; 7:307-312.
[PubMed: 2289644]

Frigerio G, Beretta A, Orsenigo G, Tadeo G, Imperiali G, Minoli G. Irritable bowel syndrome. Still
far from a positive diagnosis. Dig Dis Sci. 1992; 37:164-167. [PubMed: 1735330]

Dogan UB, Unal S. Kruis scoring system and Manning's criteria in diagnosis of irritable bowel
syndrome: is it better to use combined? Acta Gastroenterol Belg. 1996; 59:225-228. [PubMed:
9085621]

Hammer J, Eslick GD, Howell SC, Altiparmak E, Talley NJ. Diagnostic yield of alarm features in
irritable bowel syndrome and functional dyspepsia. GUT. 2004; 53:666—672. [PubMed:
15082584]

Whitehead WE, Palsson OS, Feld AD, Levy RL, Von KM, Turner MJ, Drossman DA. Utility of
red flag symptom exclusions in the diagnosis of irritable bowel syndrome. Aliment Pharmacol
Ther. 2006; 24:137-146. [PubMed: 16803612]

Vanner SJ, Depew WT, Paterson WG, DaCosta LR, Groll AG, Simon JB, Djurfeldt M. Predictive
value of the Rome criteria for diagnosing the irritable bowel syndrome. Am J Gastroenterol. 1999;
94:2912-2917. [PubMed: 10520844]

Am J Gastroenterol. Author manuscript; available in PMC 2013 December 08.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Whitehead and Drossman

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Page 11

Drossman DA. Diagnosis of the Irritable Bowel Syndrome - A Simple Solution. Gastroenterol.
1984; 87:224-225.

Whitehead WE, Gibbs NA, Li Z, Drossman DA. Is functional dyspepsia just a subset of the
irritable bowel syndrome? Baillieres Clin Gastroenterol. 1998; 12:443-461. [PubMed: 9890081]

Taub E, Cuevas JL, Cook EW I11, Crowell M, Whitehead WE. Irritable bowel syndrome defined
by factor analysis. Gender and race comparisons. Digestive Diseases and Sciences. 1995;
40:2647-2655. [PubMed: 8536526]

Talley NJ, Boyce P, Jones M. Identification of distinct upper and lower gastrointestinal symptom
groupings in an urban population. GUT. 1998; 42:690-695. [PubMed: 9659166]

Talley NJ, Holtmann G, Agreus L, Jones M. Gastrointestinal symptoms and subjects cluster into
distinct upper and lower groupings in the community: a four nations study. Am J Gastroenterol.
2000; 95:1439-1447. [PubMed: 10894576]

Westbrook JI, Talley NJ. Empiric clustering of dyspepsia into symptom subgroups: a population-
based study. Scand J Gastroenterol. 2002; 37:917-923. [PubMed: 12229966]

Eslick GD, Howell SC, Hammer J, Talley NJ. Empirically derived symptom sub-groups
correspond poorly with diagnostic criteria for functional dyspepsia and irritable bowel syndrome.
A factor and cluster analysis of a patient sample. Aliment Pharmacol Ther. 2004; 19:133-140.
[PubMed: 14687175]

Vandvik PO, Aabakken L, Farup PG. Diagnosing irritable bowel syndrome: poor agreement
between general practitioners and the Rome Il criteria. Scand J Gastroenterol. 2004; 39:448-453.
[PubMed: 15180182]

Lea R, Hopkins V, Hastleton J, Houghton LA, Whorwell PJ. Diagnostic criteria for irritable bowel
syndrome: utility and applicability in clinical practice. Digestion. 2004; 70:210-213. [PubMed:
15627768]

Chey WD, Olden K, Carter E, Boyle J, Drossman D, Chang L. Utility of the Rome | and Rome II
criteria for irritable bowel syndrome in U.S. women. Am J Gastroenterol. 2002; 97:2803-2811.
[PubMed: 12425552]

Ford AC, Forman D, Bailey AG, Axon AT, Moayyedi P. Irritable bowel syndrome: a 10-yr natural
history of symptoms and factors that influence consultation behavior. Am J Gastroenterol. 2008;
103:1229-1239. [PubMed: 18371141]

Hungin AP, Chang L, Locke GR, Dennis EH, Barghout V. Irritable bowel syndrome in the United
States: prevalence, symptom patterns and impact. Aliment Pharmacol Ther. 2005; 21:1365-1375.
[PubMed: 15932367]

Koloski NA, Boyce PM, Talley NJ. Somatization an independent psychosocial risk factor for
irritable bowel syndrome but not dyspepsia: a population-based study. Eur J Gastroenterol
Hepatol. 2006; 18:1101-1109. [PubMed: 16957517]

Robbins JM, Kirmayer LJ, Hemami S. Latent variable models of functional somatic distress.
Journal of Nervous and Mental Disease. 1997; 185:606-615. [PubMed: 9345250]

Sperber AD, Shvartzman P, Friger M, Fich A. A comparative reappraisal of the Rome Il and Rome
111 diagnostic criteria: are we getting closer to the 'true' prevalence of irritable bowel syndrome?
Eur J Gastroenterol Hepatol. 2007; 19:441-447. [PubMed: 17489053]

Wang AJ, Liao XH, Hu PJ, Liu SC, Xiong LS, Chen MH. A comparison between Rome 111 and
Rome Il criteria in diagnosing irritable bowel syndrome. Zhonghua Nei Ke Za Zhi. 2007; 46:644—
647. [PubMed: 17967234]

Boyce PM, Koloski NA, Talley NJ. Irritable bowel syndrome according to varying diagnostic
criteria: are the new Rome Il criteria unnecessarily restrictive for research and practice? Am J
Gastroenterol. 2000; 95:3176-3183. [PubMed: 11095338]

Dorn SD, Morris CB, Hu Y, Toner BB, Diamant NE, Whitehead WE, Bangdiwala SlI, Drossman
DA. Irritable bowel syndrome subtypes defined by Rome Il and Rome I11 criteria are similar. J
Clin Gastroenterol. 2009; 43:214-220. [PubMed: 19623100]

Kruis W, Thieme C, Weinzierl M, Schussler P, Holl J, Paulus W. A diagnostic score for the
irritable bowel syndrome. Its value in the exclusion of organic disease. Gastroenterol. 1984; 87:1—
7.

Am J Gastroenterol. Author manuscript; available in PMC 2013 December 08.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Whitehead and Drossman Page 12

60. Chalubinski K, Brunner H. Positive diagnosis of irritable colon: a scored chart or standardized
anamnesis? Wien Klin Wochenschr. 1987; 99:819-824. [PubMed: 3433786]

61. Mohamed AS, Khan BA. A more positive diagnosis of irritable bowel syndrome in Saudi patients.
Ann Saudi Med. 1999; 19:459-461. [PubMed: 17277521]

62. Starmans R, Muris JW, Fijten GH, Schouten HJ, Pop P, Knottnerus JA. The diagnostic value of
scoring models for organic and non-organic gastrointestinal disease, including the irritable-bowel
syndrome. Med Decis Making. 1994; 14:208-216. [PubMed: 7934707]

Am J Gastroenterol. Author manuscript; available in PMC 2013 December 08.



Whitehead and Drossman Page 13

Am J Gastroenterol. Author manuscript; available in PMC 2013 December 08.



1duasnuey Joyiny vd-HIN 1duasnue Joyiny vd-HIN

wduosnue Joyiny vd-HIN

Whitehead and Drossman

Table 1

Agreement between Symptom-Based Criteria and Physician Diagnosis
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Source

Inclusion Criteria

Design

Results

Chey et al, 2002

Women who reported IBS, irritable colon or
spastic colon on telephone screen. 1014
interviews completed.

Random digit dialing to identify sample.
Rome | and Rome 11 criteria tested.
Specificity not evaluable.

Sensitivity: Rome I,
0.83; Rome I, 0.47.

Vandvik et al,
2004

Patients reported abdominal complaints in
last 3 months for which they would consult,
and GP made diagnosis. 553 met criteria for
analysis.

Consecutive patients attending Norwegian
GPs completed Rome Il symptom
questionnaire prior to visit. GP reported
diagnosis after visit.

Sensitivity, 0.39;
Specificity, 0.63 for
Rome Il (computed
from Table I1).

Lea et al, 2004

100 patients diagnosed IBS by experienced
British gastroenterologist.

Manning, Rome I, and Rome Il questionnaires
completed following medical diagnosis.
Specificity not evaluable.

Sensitivity: Manning
(2/6 symptoms), 0.94;
Rome I, 0.82; Rome II,
0.73.

Whitehead et al,
2006

HMO patients with prior medical diagnosis
of IBS (n=575), abdominal pain (373),
constipation (211), or diarrhea (275).
Permission to review medical record and
exclusion of IBD required.

Rome Il questionnaire completed by post.
Medical charts reviewed by trained chart
abstractors. For estimation of sensitivity and
specificity, patients with medical record of
IBD, GI malignancy, or malabsorption were
pooled with abdominal pain, constipation and
diarrhea as non-1BS.

Sensitivity, 0.60;
Specificity, 0.56.
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Table 2

Does Rome Il diagnosis predict health care outcomes?

Outcome Variable Rome I1- Rome 11+ Significance
IBS Symptom Severity (IBSS) | 207.4+120.9 | 260.5+107.1 | <0.001
IBS-QOL 79.3+20.6 69.2+20.5 <0.001

GI Ambulatory Visits/2 years 2.18+2.5 2.4+3.1 NS
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