
Gut, 1990, 31, 77-81

Diagnostic value of the Manning criteria in irritable
bowel syndrome

N J Talley, S F Phillips, L J Melton, C Mulvihill, C Wiltgen, A R Zinsmeister

Abstract
Because unexplained 'functional symptoms'
are a major cause of referral to gastroenterolo-
gists, the efficiency of the medical history to
lead to a positive diagnosis of irritable bowel
syndrome, without resorting to the use of
expensive tests, remains a key question.
Whilst the six criteria of Manning et al are
widely used, data on their validity in discrimi-
nating irritable bowel syndrome from healthy
controls, irritable bowel syndrome from non-
ulcer dyspepsia and especially among irritable
bowel syndrome subgroups, are not available.
To evaluate this, we studied 361 outpatients
who completed a bowel disease question-
naire, which objectively measured Manning's
(and other) criteria. The group included 82
patients with irritable bowel syndrome, 33
with non-ulcer dyspepsia, 101 with organic
gastrointestinal disease, and 145 healthy
controls. Diagnoses were based on a full
and independent clinical evaluation, not on
responses to the bowel disease questionnaire.
Reliability was assessed by a test-retest pro-
cedure. All six of the individual Manning
criteria were found to be reliable (median
kappa=0.79). Based on a logistic regres-
sion analysis of the discriminatory value of
Manning's criteria, as the number of positive
criteria increased, so did the predicted proba-
bility of irritable bowel syndrome. This predic-
tive value was highest in younger patients and
in females. The Manning criteria discrimi-
nated irritable bowel syndrome from organic
gastrointestinal disease and from all non-
irritable bowel syndrome gastrointestinal
disease with a sensitivity of58% and 42%, and a
specificity of 74% and 85%, respectively.
Stools that were often loose and watery pro-
vided an additional independent criterion for
distinguishing irritable bowel syndrome
from non-irritable bowel syndrome. Thus,
symptoms can be used to diagnose irritable
bowel syndrome positively, but Manning's
criteria are not highly sensitive.

Irritable bowel syndrome is the most common
disorder encountered by gastroenterologists,'
yet its diagnosis by simple means remains a
dilemma. Indeed, identification by exclusion is
still widely utilised in clinical practice. 3 In
an attempt to be more precise, Manning and
his coworkers reported the prevalence of 15
symptoms in irritable bowel syndrome and com-
pared these with symptoms in patients with
organic disease. They concluded that six cardinal
symptoms discriminated the painful variant of
irritable bowel syndrome (spastic colon) from
organic bowel disease.2 The key symptoms were

(i) visible abdominal distension, (ii) pain relieved
by a bowel action, (iii) more frequent stools with
the onset of pain, (iv) looser stools with the onset
of pain, (v) rectal passage of mucus, and (vi) a
sensation of incomplete evacuation. The more of
these symptoms that were present, the more
likely it was that patients had irritable bowel
syndrome. Subsequently, it has been proposed
that the spastic colon could be defined by the
presence of abdominal pain and any three of
these six symptoms.3

This empirical approach has been used
commonly in clinical research"7 and has been
recommended as standard practice,8 yet there are
few data to confirm the validity of the Manning
criteria.9' Thompson reported in 1984 that,
although the Manning criteria discriminated
irritable bowel syndrome from peptic ulcer
disease, they did less well in discriminating
irritable bowel syndrome from inflammatory
bowel disease.9 The value of these symptoms has
not been assessed in patients with non-ulcer
dyspepsia or in an apparently healthy popula-
tion. Kruis et al developed a different system of
scoring to distinguish irritable bowel syndrome
from organic bowel disease," but this has not
been widely adopted.
The purpose of the present study was to

evaluate the reliability and discriminatory value
of the Manning criteria in irritable bowel syn-
drome. In particular, we wanted to determine if
we could separate irritable bowel syndrome, or
its subgroups, from healthy controls, from
patients with non-ulcer dyspepsia or from those
with organic gastrointestinal disease, using an
objective self-report questionnaire. We also
wished to determine if other symptoms would
provide additional discriminatory value.

Methods

PATIENTS
We studied 395 consecutive patients who pre-
sented to the outpatient clinics of Mayo Clinic in
1987-1988 for management of gastrointestinal
complaints (Division of Gastroenterology) or for
a routine physical examination (Division of
Preventive Medicine). Of this total, 361 (91%)
consented to participate; they completed a bowel
disease questionnaire before their diagnostic
evaluations. The final diagnosis for each patient
was based on an independent clinical evaluation,
supplemented by the results of investigations, all
being assessed by experienced staff physicians of
Mayo Clinic. Responses to the questionnaire
were not shown to the examining physicians and
were not used to arrive at the final diagnosis.
Of the subjects completing the questionnaire,

115 were diagnosed ultimately as having
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TABLE I Patients completing the bowel disease
questionnaire*

Patients Mean age
(n) Final diagnosis yvears) Men:women

82 Irritable bowel svndrome 5( 28:54
33 Non-ulcer dyspepia 51 13:20
101 Organic gastrointestinal disease 57 54:47
145 Healthy controls 49 86:59

*361/395 completed the questionnaire.

functional gastrointestinal disease; 82 had the
irritable bowel syndrome, defined as abdominal
pain and an abnormal bowel habit in the absence
of organic disease, and 33 were categorized as

non-ulcer dyspepsia. All were fully evaluated by
a consultant gastroenterologist; all had under-
gone extensive diagnostic testing, including
endoscopy and barium studies, to rule out
organic disease. One hundred and one patients
were diagnosed as having organic gastro-
intestinal disease; 37 had gastroesophageal
reflux, 28 peptic ulceration, four colonic cancer,

six inflammatory bowel disease, and the rest had
miscellaneous gastrointestinal diseases. One
hundred and forty five healthy subjects were

attending for routine physical examinations and
were not diagnosed as having gastrointestinal or

other serious organic disease; any subject in
whom a diagnosis of irritable bowel syndrome,
non-ulcer dyspepsia, or other gastrointestinal
diseases was made was removed from the control
group (Table I).

PATIENTS WITH FUNCTIONAL BOWEL
DISEASE

The patients labelled as irritable bowel syn-

drome were subdivided into the following two
groups: (1) Pain predominant irritable bowel
syndrome defined as more than six episodes of
abdominal pain in the last year (n=66). Of these,
24% had constipation (defined as less than three
stools per week or stools that were hard and
difficult to evacuate more than 25% of the time),
41% had diarrhoea (defined as more than three
stools per day or, loose, watery stools more than
25% of the time), 8% had alternating constipa-
tion and diarrhoea, and 27% had pain but did not
fit into our strict definitions of constipation or

diarrhoea.7 (2) Irritable bowel syndrome with
fewer than six episodes of pain in the last year
(n= 16); of these, 25% had constipation, 56% had
diarrhoea, and 19% did not fit into either of these
categories.
The 33 patients categorised as having non-

ulcer dyspepsia were diagnosed on the basis of
chronic or recurrent upper abdominal symptoms
(pain or discomfort, or nausea) associated with

normal endoscopic findings in the oesophagus,
stomach, and duodenum.' 2Any patient with
non-ulcer dyspepsia who was also diagnosed as

having irritable bowel syndrome or organic
gastrointestinal disease was excluded from this
group.

ASSESSMENT OF SYMPTOMS
All 361 subjects completed the bowel disease
questionnaire before diagnostic evaluation. This
instrument is a self-report measure of abdominal
pain and bowel habit; it includes the six criteria
of Manning et al.' The bowel disease question-
naire has been reported elsewhere to be reliable
(median kappa 0-78, range 0-52-1-0 for gastro-
intestinal symptom items) with a high degree of
criterion related and construct validity. "
To determine the reliability of the Manning

criteria, 42 subjects selected from all groups
underwent a test-retest study 24 hours to seven

weeks after the initial questionnaire.

STATISTICAL ANALYSIS

A one-way non-parametric analysis (Kruskal-
Wallis test) was used to compare the distribution
of the Manning criteria score (defined as the
number of criteria present) among the groups,
and Wilcoxon's rank-sum test was used for
pairwise comparisons of this distribution
between irritable bowel syndrome subgroups.
Logistic regression analysis evaluated the ability
of the Manning criteria score to discriminate all
irritable bowel syndrome and pain predominant
irritable bowel syndrome patients from (i)
healthy subjects, (ii) organic gastrointestinal
disease, (iii) all non-irritable bowel syndrome
patients, and (iv) non-ulcer dyspepsia patients.
In these analyses, adjustments for age and sex

were made by including these variables in the
logistic regression model. An analysis was under-
taken in the irritable bowel syndrome patient
subgroups to determine whether the Manning
criteria score identified pain predominant irrit-
able bowel syndrome v irritable bowel syndrome
with six or less pain episodes in a year; a similar
analysis was used to determine if the Manning
score identified constipated irritable bowel
syndrome v diarrhoeal irritable bowel syndrome
in each of the subgroups.

Separate logistic regression analyses deter-
mined whether 14 additional variables - namely,
upper abdominal pain; lower abdominal pain;
night pain waking the subject from sleep; pain
aggravated by food; <3 stools per week; >3
stools per day; stools that were often [>25% of

TABLE It Prevalence (5/) of the Manning criteria in the irritable bowel syndrome and other clinical groups

C(linical subgroups

IBS with pain IBS with pain Non-ulcer Organic Healthv
>6 timeslvear 6 timeslvear dvspepsia gastrointestinal controls

Critena ofManning et al (n = 66) (n = 16) (n =33) disease (n = 101) (n = 145)

1 Visible abdominal distension 44 38 36 23 7
2 Pain relief with defecation, often 50 13 33 33 19
3 More frequent stools at pain onset, often 46 6 9 13 8
4 Looser stools at pain onset, often 47 13 21 20 8
5 Mucus per rectum 50 44 42 20 9
6 Feeling of incomplete evacuation, often 58 50 48 32 16
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TABLE III Prevalence ofcombinations ofthe Manning criteria in the irmtable bowel syndrome
and other groups

Number ofcriteria

% with >1 % with -3 00 with all
Patient group symptoms symptoms 6 symptoms

All IBS (n=82) 93 53 6
lBS with pain >6 episodes/year (n =66) 92 61 8
IBS with pain 6 episodes/year (n= 16) 94 19 0
Non-ulcer dyspepsia (n= 33) 88 27 0
Organic disease (n= 101) 58 26 0
Healthy controls (n= 145) 37 7 0

the time] loose and watery; hard stools often;
strains often; laxative use; blood in stools; recent
change in bowel habit; abnormal bowel habit;
and weight change, provided significant addi-
tional, independent discriminatory information
over and above age, sex, and the Manning score.

The sensitivity and specificity of the various
logistic models were also estimated. The esti-
mated probabilities of irritable bowel syndrome
as a function of the variables age, sex, and
Manning score were computed for several
models using the estimated coefficients from the
logistic regression analyses.
The kappa statistic" was used to assess agree-

ment in responses for patients with test-retest
data. The reliability of responses to the six
Manning criteria was based on 95% confidence
intervals for estimates of the kappa statistics. A
kappa statistic value of 0 implies an agreement no
different from chance alone, and thus a 95% CI
which does not contain zero corresponds to
significant agreement between test and retest
responses. A kappa estimate of 10 implies
perfect agreement.

Results
The prevalence of the Manning criteria in
all patients is summarised in Tables II and
III. There was a significant difference in the
Manning criteria score between the irritable
bowel syndrome subgroup in whom pain pre-
dominated; 61% of this group had three or more

criteria present, compared with the remaining
irritable bowel syndrome patients of whom 19%
had three or more criteria (p=0 002). Differ-
ences in the Manning criteria score between
those irritable bowel syndrome patients with
constipation and those with diarrhoea were not
detected among the irritable bowel syndrome

subgroups. Healthy controls, patients with non-
ulcer dyspepsia and those with organic disease
had significantly lower scores for the Manning
criteria than did irritable bowel syndrome
patients (all p<000 1).
The sensitivity and specificity of the Manning

criteria were calculated by logistic regression
models using a score based on the six criteria of
Manning et al in addition to age and sex. When
all irritable bowel syndrome patients were com-
pared with healthy subjects, the sensitivity of the
Manning criteria was 65% and the specificity was
86%. When all irritable bowel syndrome patients
were compared with organic gastrointestinal
disease, the sensitivity and specificity of the score
were 58% and 74%, respectively. In contrast,
when all irritable bowel syndrome patients were
compared with all other diseased subjects, the
sensitivity fell to 42%, although the specificity
was 85%. The Manning criteria were highly
sensitive (97%) in discriminating all irritable
bowel syndrome from non-ulcer dyspepsia, but
were not specific (3%).
When the pain predominant irritable bowel

syndrome subgroup was compared with healthy
subjects and organic gastrointestinal disease
patients, the sensitivities of the Manning score
were 70% and 56%, and the specificities were
90% and 77%, respectively.
The logistic regression models were used to

calculate the estimated probability of irritable
bowel syndrome using the Manning criteria
score in addition to age and sex (Table IV). The
predictive probability of the Manning criteria for
irritable bowel syndrome increased with the
number of criteria present - that is, with higher
scores, the probability for irritable bowel syn-

TABLE IV Predicted percentage probability of the irmtable
bowel syndrome as function ofage, sex, and number of
Manning criteria present

Predicted probability ofIBS* v
those without

Number ofManning At age At age At age
criteria (1-6) 20years 40years 60years

Men Any2 51 38 26
Any 4 72 61 48
All 6 87 80 70

Women Any2 64 51 38
Any4 82 73 61
All 6 92 87 80

*Includes all subgroups of irritable bowel syndrome.

TABLE V Prevalence (%) ofadditional symptoms to those ofManning et al

Diagnostic group

IBS and pain IBS and pain Non-ulcer Organic Healthy
>6 times/vear -6 timeslyear dyspepsia gastrointestinal controls

Symptoms (n=66) (n= 16) (n =33) disease (n= 101) (n= 145)

1 Upper abdominal pain >6 times in last year 56 0 94 43 3
2 Lower abdominal pain >6 times in last year 58 0 18 24 6
3 Night pain - that is, wakes from sleep 64 25 76 44 4
4 Pain aggravated by food 35 0 45 22 3
5 <3 bowel movements/week 23 6 15 6 6
6 >3 bowel movements/day 34 25 21 15 7
7 Stools oftent loose and watery 56 63 15 28 14
8 Stools often hard 45 40 45 39 17
9 Strains often 42 44 52 33 15
10 Laxative use 47 31 33 39 19
11 Blood in stools 24 31 21 19 12
12 Recent change in bowel habit in the last year 41 50 27 22 8
13 Bowel habit reported to be abnormal in the last

year 68 56 36 44 13
14 Weight loss 17 19 15 11 1

tOften=>25% of the time.
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Figure 1: Kappa statistics for each question in Manning criteria with 95% confidence interval
I st test v 2nd test (n 42).

drome was highest in younger patients and
decreased with advancing age. The probability
for women for irritable bowel syndrome was

higher than that for men in every age group.
We calculated a score based on the Manning

criteria in a logistic regression model containing
age and sex. Of the 14 additional variables
assessed (Table V) only one, 'stools that were

often loose and watery', provided additional,
independent information for the diagnosis of
irritable bowel syndrome v patients without
irritable bowel syndrome (p=0001). This
additional criterion increased the sensitivity and
specificity with which irritable bowel syndrome
was discriminated from the other disease groups
from 42% and 85% to 51% and 86%, respect-
ively. The combination of symptoms comprising
the score devised by Kruis et al" did not provide
any additional discrimination (p=0-42).

Reliability was significant for each of the six
Manning criteria, with a median Kappa statistic
of 0 79 across all six criteria (Figure). No signifi-
cant differences in reliability were present in
those who completed the test-retest study within
one week compared with those who did the retest
more than one week later.

Discussion
Accurate diagnosis and classification of irritable
bowel syndrome is key to the rapid diagnosis of
functional bowel disease and may help unravel
the pathophysiology of these common disorders.
The results of this study support the contention
that irritable bowel syndrome can be positively
diagnosed by taking an accurate history and
asking the right questions,9 " as was proposed by
Manning et al. In the original investigation, only
small numbers were studied (two), and multiple
comparisons were used to analyse the association
of individual symptoms with irritable bowel
syndrome. Though the methods may have over-

estimated the statistical significance of the find-
ings, the report generated important hypotheses.
The present study prospectively and object-

ively evaluated the Manning criteria not only for
the diagnosis of irritable bowel syndrome but
also for several subgroups of irritable bowel
syndrome. Of particular note, we were able
to use a questionnaire that has been validated.
Our results suggest that the Manning criteria can
discriminate all forms of irritable bowel syn-
drome from healthy controls and from patients
with organic gastrointestinal disease. Indeed, two
criteria (mucus and incomplete evacuation) that
were not quite statistically significant in the
original study2 were found to be significant
discriminators in the present investigation. We
also found that the more Manning criteria
reported, the greater the probability of irritable
bowel syndrome; this confirms the findings of
Thompson.9 The Manning criteria were not
particularly useful in distinguishing irritable
bowel syndrome from non-ulcer dyspepsia. The
addition of one other criteria, however, specific-
ally the symptom of 'stools that were loose and
watery more than 25% of the time', improved the
predictive value of the Manning criteria. None of
the other responses improved the Manning
criteria significantly.

Certain limitations of the present study need
to be recognised. The group of patients with
organic gastrointestinal disease was hetero-
geneous, and further studies with a more homo-
geneous group of 'disease controls' are needed. It
is also possible that there were undetected irrit-
able bowel syndrome sufferers in the healthy
control group, although this bias should have
been minimal as all subjects were assessed by
experienced physicians and were then independ-
ently allocated into the patient groups. More
importantly, the 'gold standard' we used for
final diagnoses in this study was based solely on
the independent conclusions of experienced
physicians. We lack longterm follow up, how-
ever, which would strengthen our findings by
compensating for any diagnoses that were

incorrect. On the other hand, there is a good
evidence that a diagnosis of irritable bowel
syndrome, once carefully made by a gastro-
enterologist, is unlikely to be altered with
time.'5

Other groups have utilised different
approaches to diagnose irritable bowel syndrome
by symptomatic criteria. Kruis and coworkers,
for example, found that the presence of bowel
irregularity, flatulence and abdominal pain

separated significantly irritable bowel syndrome
from patients with organic disease. Simple
markers of organic disease, however, such as the
haemoglobin and white cell count carried more

weight than the symptoms." We found that the
three symptom criteria devised by Kruis et al
were present in 68% of all irritable bowel syn-
drome patients, 40% of organic gastrointestinal
disease patients and in 6% of healthy subjects.
This combination of symptoms, however, was

not of significant discriminating value over and
above the Manning criteria. Whatever criteria
are used, disorders such as laxative abuse or

lactose intolerance may produce symptoms that
can be confused with irritable bowel syndrome. "

T
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Moreover, 100% specificity would be impossible
as irritable bowel syndrome symptoms are
common in the general population'0 20 and in
patients with organic disease,2' and the predic-
tive value of any criteria will vary according to
the prevalence of the disease in the population
being assessed. Despite these problems, our
findings indicate that the Manning criteria, if
present, are of diagnostic value.
Whether the conclusions of this study apply to

the general population is less certain. It is
possible that those subjects in the community
with irritable bowel syndrome who do not
present for medical care have different
symptomatology.' "'2 It is more likely that socio-
cultural factors rather than the type or severity of
symptoms lead to differential health care seeking
by irritable bowel syndrome sufferers,'9 22
suggesting that the criteria of Manning et al will
also apply in the community.

In conclusion, symptom responses can lead to
a positive diagnosis of irritable bowel syndrome
and the six criteria of Manning et al are specific.
Further studies are needed to determine if
modification of these criteria can result in
improved accuracy. Eventually, it may be poss-
ible to develop even better diagnostic criteria
that will prevent unnecessary testing to rule out
organic disease. At present, however, irritable
bowel syndrome still remains a difficult positive
diagnosis in some patients who present with
atypical colonic symptoms.
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