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Prevalence of irritable bowel syndrome:
a community survey 

Sue Wilson, Lesley Roberts, Andrea Roalfe, Pam Bridge and Sukhdev Singh

Introduction

IRRITABLE bowel syndrome (IBS) is a common health
problem affecting a substantial proportion of the popul-

ation; point prevalence estimates usually range from
12–30%.1-7 Prevalence rates vary significantly between
countries and depend on the diagnostic criteria used.6,8

IBS causes reduced quality of life6,9 and has been report-
ed as resulting in the same degree of impairment as con-
gestive heart failure.10 People with IBS are more likely to be
unable to work and to have visited their doctor than the 
general population.4 The condition generates a substantial
workload in both primary and secondary care.6,11 A minority
(10–50%)5,7 of those experiencing symptoms consult their
general practitioner (GP). However, a substantial proportion
(17– 30%)12,6 of those who do present to primary care require
referral to a specialist. IBS accounts for 20–50% of referrals
to gastroenterology clinics.13-15 Costs associated with IBS are
therefore substantial; it has an impact on the individual,
industry and commerce and the health service.4,5,16

Patients who come to medical attention tend to have a
greater number of symptoms17 and are more anxious and
depressed.18 Little is known of the coping strategies used by
the large number of IBS sufferers who do not seek medical
attention,22 or which patients have significantly reduced qual-
ity of life and absenteeism from work. A proportion of patients
stop consulting because of disenchantment with current
therapy19 and some seek complementary therapy.20,21

The current diagnostic criteria for IBS are based on the
Manning criteria,23 which have been demonstrated to have
applicability to both sexes and different ethnic groups.24

A number of studies have aimed to better identify symptom
clusters that are predictive of IBS.24-26 The current diagnos-
tic criteria (Rome II)12 for IBS are detailed in Box 1.

Development of new therapies for IBS that may offer ben-
efit to only one sex or certain disease subgroups27,28

requires reliable estimates of prevalence and disease by
symptom type. Individuals with symptoms of IBS who have
never presented to the NHS or have stopped consulting19

may choose to consult with the advent of new therapies, and
this would ultimately have an impact on health services. This
study aimed to utilise a postal survey of 8646 adults to deter-
mine the prevalence of IBS, its impact on the population and
whether patient and disease characteristics are sufficient to
determine the characteristics of those who choose to 
consult a healthcare practitioner.

Method
Participants 
Eight general practices were recruited and approval was
granted by West and North Birmingham Local Research
Ethics Committees. Practices were selected from each of
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SUMMARY
Background: Irritable bowel syndrome (IBS) is a common health
problem affecting a substantial proportion of the population. Many
individuals with symptoms of IBS do not seek medical attention or
have stopped consulting because of disillusionment with current
treatment options. Such patients may choose to re-consult with the
advent of new therapies with a resulting impact on health services.
Aim: To generate reliable estimates of the prevalence of IBS by age,
sex and symptom group. 
Design of study: Postal survey.
Setting: Patients selected from registers of eight general practices
in north and west Birmingham.
Method: Eight thousand six hundred and forty-six patients aged
Ž18 years were randomly selected from practice lists. Selected
patients received a questionnaire, which included diagnostic criteria
for IBS. A second questionnaire, seeking more detailed information,
was sent to those whose responses indicated the presence of IBS
symptoms.
Results: Of the 8386 patients surveyed 4807 (57.3%) useable replies
were received. The community-based prevalence of IBS was 10.5%
(6.6% of men and 14.0% of women). Overall the symptom profiles
were characterised by diarrhoea (25.4%), constipation (24.1%) and
alternating symptoms (46.7%). Over half (56%) of all patients had
consulted their general practitioner within the past 6 months and
16% had seen a hospital specialist. A quarter of patients consulted
more than twice and 16% were referred to secondary care; almost
half were on prescribed medication. However, the majority of patients
were self-treated. Less than half of those currently reporting
symptoms of IBS according to the Rome II criteria had received a
diagnosis of IBS. Reduced quality of life and a previous diagnosis of
a stomach ulcer were identified as predictors of consultation.
Conclusion: Quality of life was significantly reduced in patients
with IBS. There is a substantial burden on primary healthcare
services despite over half of those with symptoms also self-
medicating. The Rome II diagnostic criteria identified those most
affected by their symptoms and are a valid clinical tool. Population-
based health surveys will need to supplement the Rome criteria with
questions aiming to identify patients formally diagnosed but whose
symptoms are currently under control if prevalence is to be reliably
estimated. 
Keywords: irritable bowel syndrome; prevalence; quality of life.



the four quartiles of the Townsend deprivation scores of the
West Midlands to enable adequate sampling in each socio-
economic group. 

Random lists of addresses were generated from practice
registers, and individuals aged 18 years or over were ran-
domly selected from these addresses until the required
number of patients was identified. A total of 1150 patients
were sought from each practice. Where the practice was
unable to provide this number (because of a small list size)
all patients available were included. Only those patients
whom the GP indicated would be inappropriate were exclud-
ed; for example, patients known to be terminally ill or those
with a severe learning disability.

Sample size
A sample of 8646 patients was identified as sufficient to est-
imate the prevalence of IBS with 1.3% precision and 95%
confidence. This calculation assumed a prevalence of 25%7

and a response rate of 60%. 

Intervention
The questionnaire was presented as a general health ques-
tionnaire to minimise responder bias. A covering letter sent in
the joint names of the university and the general practice
explained that the research project aimed to determine the
number of patients affected by certain conditions and the
impact on quality of life. Questionnaires had three sections; (i)
personal and demographic details, including personal and
family medical history; (ii) the SF-12 (12-item short-form health
survey),29 a validated generic quality of life measure; (iii) a
questionnaire version of the Rome II diagnostic criteria for
IBS.12 A pre-paid envelope was enclosed and subjects were
notified that return of a blank questionnaire would result in no
further contact. One reminder was sent to non-responders.
Questionnaires were not translated into other languages.

A second postal questionnaire was sent to collect more
detailed information from those identified as having IBS relat-
ing to symptoms, disease-specific quality of life, consulting
behaviour, and current treatment. This questionnaire incor-
porated the general health questionnaire30 and an IBS-spe-
cific quality of life questionnaire.31 These questionnaires have
been validated in studies of IBS and enable comparison with

other published series. No previously validated disease-spe-
cific symptom score could be identified; a score, based on
the Rome II diagnostic criteria, was therefore developed for
this study. Severity of symptoms was scored from 0–100;
increasing scores denoting more severe symptoms.

Since the Rome II diagnostic criteria were designed for
use in face-to-face consultations it was considered possible
that a questionnaire-based version might fail to identify all
people with IBS. The second questionnaire was, therefore,
sent to all who reported two or more symptoms associated
with IBS even if they did not meet the Rome II criteria.

Statistical methods
Prevalence rates were estimated using the observed age-
and sex-specific proportions and directly standardised, by
age, sex and deprivation score, to the West Midlands pop-
ulation.32 Ninety-five per cent confidence intervals (CIs)
were calculated using the exact binomial method. Logistic
regression models were used to estimate the odds of 
having IBS for potential risk factors and to determine the
predictors of seeking health care. 

Symptom and quality of life scores were compared
between those with IBS, according to the Rome II criteria,
and those with symptoms but not meeting the Rome criteria.
Individuals were grouped by symptom profile into constip-
ation predominant, diarrhoea predominant and alternating
symptoms. Validation of symptom scores (factor analysis)
determined symptom dimensions as pain, constipation and
diarrhoea.

SF-12 scores were skewed, therefore Kruskal–Wallis tests
were used to compare the SF-12 mental (MCS12) and physi-
cal (PCS12) dimension scores for different groups of respon-
ders. Multiple paired comparisons were made with Wilcoxon
rank sum tests and P-values adjusted using the Bonferroni
method. IBS-specific symptom and quality of life scores were
non-normally distributed; two-group comparisons were made
with Wilcoxon rank sum tests and three-group comparisons
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HOW THIS FITS IN

What is known already
Irritable bowel syndrome (IBS) is a 
common condition, although estimates of 
prevalence vary from 12–30%. The condition 
generates a substantial workload in primary and secondary
care. IBS has a considerable impact and causes reduced
quality of life.

What this paper adds
The prevalence of IBS is slightly lower than previous estimates
suggest. Rome II criteria are a useful way of identifying those
whose quality of life is most severely affected. Fifty per cent of
patients have consulted their GP within the past 6 months and
the decision to consult is associated with reduced quality of life
rather than pain severity or duration
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At least 12 weeks or more, which need not be consecutive, in
the preceding 12 months of abdominal discomfort or pain that
has two out of three features:
• Relieved with defecation; and/or
• Onset associated with a change in frequency of stool;

and/or
• Onset associated with a change in form (appearance) of

stool 
Symptoms that cumulatively support the diagnosis of irritable
bowel syndrome:
• Abnormal stool frequency (for research purposes

‘abnormal’ may be defined as greater than three bowel
movements per day and less than three bowel movements
per week)

• Abnormal stool form (lumpy/hard or loose/watery stool)
• Abnormal stool passage (straining, urgency, or feeling of

incomplete evacuation)
• Passage of mucus
• Bloating or feeling of abdominal distension

Box 1. Diagnostic criteria for IBS (in the absence of structural or
metabolic abnormalities to explain the symptoms).12



with Kruskal–Wallis tests. Multiple regression analysis was
used to determine the predictors of reduced quality of life.
Parsimonious models were identified using a backward elim-
ination method. Data were analysed using SAS version 8.01.

Results
Response rates
Questionnaires were sent to 8646 patients and 260 question-
naires marked ‘not at address’ were returned. Of the 8386
patients who formed the study sample 5221 (62.4%)
responded, although 414 of these returned blank question-
naires, and in total 4807 useable replies were received
(Figure 1). Three hundred and ninety-eight responders
reported having those symptoms required for a diagnosis of
IBS as defined by the Rome II criteria and a further 753 report-
ed two or more symptoms and were thus eligible for the sec-

ond questionnaire. From these 1151 responders 892 (77.5%)
who were sent the second questionnaire responded. Not all
responders completed all items of the questionnaires. The
numerators for various factors of interest therefore vary and
are presented at the beginning of each section for clarity.

Defining the prevalence of IBS
Initial analyses aimed to establish the subgroup of the sample
that should form the numerator when estimating the pre-
valence of IBS. Responders were grouped into categories:

• Currently meeting the Rome II diagnostic criteria
(n = 398) 

• Not meeting the Rome II criteria, but currently having
some gastrointestinal symptoms:

• a diagnosis of IBS and reporting recent treatment (84
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No current GI symptoms
reported 
n = 3479

No pre-existing other
functional GI condition 

n = 4630

Questionnaire posted
n = 8646

Usable replies
Returned complete

n = 4807

Current GI symptoms
reported 
n = 753 

Unusable
Not at address n = 260

Returned n = 414
Not returned n = 3165

Seen health professional for
bowel related symptoms in
past 6 months or currently 

taking medication  
n = 84

Previous diagnosis of IBS
n = 118

No diagnosis of IBS 
n = 3954 

(593 with symptoms and
3361 without symptoms)

Previous diagnosis of IBS
n = 160 

No current diagnosis of IBS,
according to Rome II criteria 

n = 4232

Current diagnosis of IBS
according to Rome II criteria 

n = 398

Pre-existing other functional 
GI condition, such as diagnosis
of IBD, Crohn’s disease, colitis) 

n = 177

No current symptoms 
n = 67

Re-contacting patients 
clarified that GI 

symptoms present, but
patient used terminology to
describe symptoms other

than that used in the original
questionnaire n = 51

Not currently seeing GP
or taking medication 

n = 76 

Figure 1. Study population.

GI = gastrointestinal; IBD = inflammatory bowel disease; IBS = irritable bowel syndrome.



had seen a health professional and 51 reported current
symptoms, but used their own terminology = 135) 

• no diagnosis of IBS but reported some symptoms of IBS
although these symptoms did not require recent treatment
(593 had no diagnosis of IBS and 76 had a previous
diagnosis of IBS but no current treatment = 669)

• Not meeting the Rome II criteria, and not reporting any
gastrointestinal symptoms (3361 had no previous
diagnosis of IBS and 67 had a previous diagnosis of IBS).

A ‘diagnosis’ was defined as being made by any clinician
and ‘recent treatment’ was defined as current medication or a
consultation with a health professional within the past
6 months for IBS.

SF-12 data were available for 84% (4057) of responders. A
comparison of median SF-12 scores between those identified
as currently having IBS according to the Rome II criteria,
those with a diagnosis of IBS and those without IBS demon-
strated a significantly reduced quality of life for those with IBS
(Table 1). On both the mental and physical scales, quality of
life was worst for those currently meeting the Rome criteria.
Those patients with a diagnosis of IBS and reporting some
symptoms, although not meeting the Rome criteria, also had
significantly worse quality of life than those without IBS.

Disease-specific quality of life and symptom scores were
examined to determine whether those reporting some symp-
toms of IBS but not meeting the Rome criteria were affected
to the same degree as those meeting these diagnostic crite-
ria. Data were available for 892 responders (295/398 meeting
Rome II criteria and 597/753 reporting some symptoms but
not meeting the Rome criteria). Quality of life was significant-
ly reduced, and symptom scores were significantly higher, for

those who had IBS according to the Rome criteria (Table 2).
Usefulness of a postal version of Rome II 
questionnaire for measuring prevalence
Of the 533 patients identified with IBS, 398 (74.7%) exhibited
current symptom profiles that were identified by the Rome II
based questionnaire, 135 (25.3%) had a diagnosis of IBS but
would not have been identified by the postal version of the
Rome II questionnaire alone as 84 (15.6%) exhibited no symp-
toms with their disease being controlled by current therapy,
and 51 (9.7%) reported symptoms but used terminology other
than that used on the questionnaire. Only 184 (46%) of the
398 patients currently reporting symptoms of IBS according
to the Rome II criteria had received a diagnosis of IBS.

Prevalence rates
Three hundred and ninety-eight responders currently had
IBS according to the Rome II criteria, giving a crude 
prevalence rate of 8.3% (95% CI = 7.5% to 9.1%) and a
standardised prevalence rate of 8.1% (95% CI = 7.1% to
9.1%). When we also included those patients who had a
diagnosis of IBS and were reporting some symptoms (n =
533; 387 women) the standardised prevalence rate rose to
10.5% (6.6% of men and 14.0% of women) (Table 3). A fur-
ther 669 people reported having two or more symptoms
associated with IBS but either did not meet the Rome II 
criteria or, although they had an existing diagnosis of IBS,
had not seen their primary care practitioner or taken any
medication within the past 6 months.

The probability of having IBS (adjusted odds ratio [OR])
varied by sex and age group. For example, women aged
30 years were nearly three times as likely as men to have
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Table 1. SF-12 general health questionnaire scores by patient group.

IBS according to Diagnosis of IBS (some 
Rome II criteria symptoms but not Rome II) No IBS

SF-12 group 1 (n = 341) group 2 (n = 109) group 3 (n = 3607) Kruskal–Wallis test

PCS12
Median (IQR) 42.4 (30.8–53.1) 48.4 (38.6–54.8) 52.5 (43.4–55.9) P<0.0001

MCS12
Median (IQR) 41.7 (32.5–51.3) 49.9 (35.9–55.4) 52.6 (44.2–57.2) P<0.0001

All paired comparisons (Bonferroni corrected) are significantly different: group 1 versus group 2: PCS12 P<0.01, MCS12 P<0.001; group 1 versus
group 3: PCS12 and MCS12 P<0.0001; group 2 versus group 3: PCS12 and MCS12 P<0.0001. IQR = interquartile range; IBS = irritable bowel 
syndrome; SF-12 = 12-item short-form health survey; PCS12 =12-item physical component summary; MCS12 = 12-item mental component summary.

Table 2. Irritable bowel syndrome (IBS)-specific symptom and quality of life scores by patient group.

Some symptoms of IBS 
Symptom score IBS Rome II (n = 295) but not meeting Rome II (n = 597) z-statistica P-value

Pain dimension
Median (IQR) 33.3 (20.0–46.7) 20.0 (6.7–33.3) 9.7 <0.0001

Constipation
Median (IQR) 33.3 (13.3–53.3) 20.0 (6.7–40.0) 4.6 <0.0001

Diarrhoea
Median (IQR) 20.0 (10.0–32.0) 12.0 (4.0–24.0) 6.5 <0.0001

Total
Median (IQR) 30.0 (22.9–41.4) 18.2 (10.9–27.3) 9.6 <0.0001

Quality of Life
Median (IQR) 80.1 (62.5–91.2) 91.9 (81.6–97.1) 9.3 <0.0001

az approximation from Wilcoxon rank sum test. IQR = interquartile range.



IBS; at age 50 years, they were just over twice as likely; and,
at age 70 years, 1.5 times as likely. Bivariate analysis sug-
gested higher rates of IBS in females, black ethnic groups,
moderate and heavy smokers, in more deprived areas and
among those who were unable to work due to health rea-
sons (Table 4). However, logistic regression identified an
age–sex interaction and being unable to work due to health
reasons as the only significant factors associated with IBS.
Those unable to work for health reasons were three times as
likely to have IBS (OR = 3.10, 95% CI = 2.34 to 4.09).

Symptom profiles
Four hundred and sixty questionnaires (382/398 meeting
Rome II and 78/84 with a diagnosis of IBS and still reporting
some symptoms) were available for analysis. Overall the
symptom profiles were characterised by diarrhoea (25.4%),
constipation (24.1%) and alternating symptoms (46.7%).
Diarrhoea predominant symptoms were more common in
men than women: 34.7% and 21.9%, respectively. The most
common symptom profile for both sexes and in all age
groups was alternating symptoms, except in those aged
over 80 years where constipation predominant symptoms
were more commonly (65%) reported. Unsurprisingly, those
responders reporting alternating symptoms had higher
symptom scores than the other two groups (symptom
scores: alternating = 32.5, diarrhoea = 25.5, constipation =
27.3, χ2 = 11.3, P = 0.004).

Quality of life
Quality of life scores were significantly reduced in those
patients with IBS (Tables 1 and 2). IBS-specific quality of life
varied only slightly by symptom profile; although there was
a tendency for people with alternating symptoms to have
lower quality of life scores, this difference was not significant

(χ2 = 3.5, P = 0.17). 
The majority of responders (66.0%) had had at least 1 day

off work due to their IBS in the previous 6 months. The aver-
age (median) time off work in the 6-month period was 4 days
(range = 0–130 days).

Multiple regression analysis identified several factors
associated with reduced quality of life. Relevant symptoms
included abdominal pain, pain after eating, frequency of
leaking or soiling, feeling of urgency and passage of mucus
(P<0.001). Being employed part-time, retired or unable to
work for health reasons were also negatively associated with
quality of life (Table 5).

Use of healthcare resources
Three hundred and seventy-nine questionnaires (295/398
meeting Rome II and 84/84 with a diagnosis of IBS and
reporting some symptoms) were available for analysis. Data
were collected on IBS-related healthcare utilisation in the pre-
vious 6-month period (Table 6); 56% of patients with IBS (n =
214) consulted their GP about their symptoms, 16% (n = 61)
saw a hospital specialist and 6% (n = 22) saw a practice
nurse, 97 patients (25.6%) consulted more than twice and 61
(16.1%) were referred to secondary care. Consultation pat-
terns and rates did not vary by sex or age group.

Almost half of the patients (46.7%, n = 177) were on pre-
scribed medication for IBS. However, the majority of
patients (56%, n = 213) used some form of self-treatment;
predominantly over-the-counter (OTC) medication (43.5%,
n = 159) and alternative therapies (4.0%, n = 15). Women
were more likely than men to self-treat (62% versus 39%,
P<0.0001). Self-treatment rates did not vary by age group
or symptom profile. Over half (55.9%, n = 99) of the
patients on prescribed medication were also self-treating.

The most commonly reported OTC remedies used were
antacids (n = 43, 11%), laxatives (n = 41, 10%) and antidiar-
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Table 3. Prevalence rates of irritable bowel syndrome (IBS) per 100 population.

Men Women Overall 
n = 1986 (95% CI) n = 2820 (95% CI) n = 4807 (95% CI)

Prevalence of IBS
Crude rate (n = 533) 7.4 (6.2 to 8.6) 13.7 (12.5 to 15.0) 11.1 (10.2 to 12.0)
Standardised ratea 6.6 (5.3 to 8.0) 14.0 (12.4 to 15.7) 10.5 (9.4 to 11.6)

Age groups
<30 years (n = 52) 3.6 (1.5 to 7.2) 13.2 (9.8 to 17.3) 9.7 (7.3 to 12.5)
30–39 years (n = 133) 8.2 (5.5 to 11.7) 17.5 (14.6 to 20.8) 14.2 (12.1 to 16.6)
40–49 years (n = 87) 7.0 (4.6 to 10.1) 15.3 (12.0 to 19.2) 11.4 (9.2 to 13.9)
50–59 years (n = 95) 8.4 (5.7 to 12.0) 17.9 (14.1 to 22.1) 13.4 (11.0 to 16.2)
60–69 years (n = 79) 8.6 (6.0 to 12.0) 11.4 (8.5 to 14.8) 10.1 (8.1 to 12.4)
70–79 years (n = 61) 7.4 (4.7 to 11.0) 9.0 (6.5 to 12.1) 8.4 (6.5 to 10.6)
>80 years (n = 26) 4.8 (1.6 to 10.9) 8.4 (5.3 to 12.6) 7.4 (4.9 to 10.6)

Deprivation score (Townsend score)
Very deprived (n = 253) 9.0 (7.2 to 11.1) 15.0 (13.0 to 17.1) 12.5 (11.1 to 14.0)
Moderately deprived (n = 80) 5.3 (3.1 to 8.3) 13.3 (10.4 to 16.7) 10.1 (8.0 to 12.4)
Moderately affluent (n = 88) 7.7 (4.9 to 11.3) 12.9 (10.1 to 16.1) 10.9 (8.9 to 13.3)
Very affluent (n = 107) 5.9 (4.0 to 8.3) 12.5 (10.0 to 15.3) 9.6 (7.9 to 11.4)

Symptom typeb

Constipation predominant IBS (n = 111) 1.2 (0.8 to 1.8) 3.1 (2.5 to 3.8) 2.3 (1.9 to 2.8)
Diarrhoea predominant IBS (n = 117) 2.2 (1.6 to 3.0) 2.6 (2.0 to 3.2) 2.4 (2.0 to 2.9)
Alternating predominant (n = 215) 2.7 (2.0 to 3.5) 5.7 (4.9 to 6.7) 4.5 (3.9 to 5.1)
Other (n = 17) 0.3 (0.1 to 0.7) 0.4 (0.2 to 0.7) 0.4 (0.2 to 0.6)

adirectly standardised to the West Midlands Population (2001); bof those classifiable (n = 460).



rhoeals (n = 16, 4%); patients also used bulking agents (n =
11, 3%), herbal therapies, homeopathic remedies and
Chinese medicine. A variety of foodstuffs were also used to
control or alleviate symptoms, such as fruit, cereal, herbal
teas, hemp seeds, brandy and spicy foods. Patients who self-
treated had more severe symptoms (median symptom score
31.4 versus 25.7; z = 3.5, P = 0.0005).

Predicting patients likely to attend their general
practitioner

Although patients who consulted their GP or practice nurse
had similar overall symptom scores to those who did not
consult (29.1 versus 27.3, χ2 = 1.5, P = 0.14), there was
weak evidence to suggest that consulters experienced high-
er scores within the pain dimension (33.3 versus 26.7, χ2 =
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Table 6. Irritable bowel syndrome (IBS)-related healthcare 
utilisation in the past 6 months. 

n

General practitioner visits (%)
0 (includes no answer) 165 (43.5)
1 117 (30.9)
2 49 (12.9)
3+ 48 (12.7)

Hospital specialist visits (%)
0 (includes no answer) 318 (83.9)
1 39 (10.3)
2+ 22 (5.8)

Hospital nurse visits (%)
0 (includes no answer) 366 (96.6)
1+ 13 (3.4)

Practice nurse visits (%)
0 (includes no answer) 357 (94.2)
1+ 22 (5.8)

Alternative therapist visits (%)
0 (includes no answer) 364 (96.0)
1+ 15 (4.0)

Other healthcare professional visits (%)
0 (includes no answer) 368 (97.1)
1+ 11 (2.9)

Number of prescription medicines (%)
0 202 (53.3)
1 110 (29.0)
2 43 (11.3)
3 20 (5.3)
Not specified 4 (0.1)

Median (range) number of weeks 
taking prescription medications 6 (0-26)

Number of non-prescription medicines (%)
0 214 (56.5)
1 108 (28.5)
2 35 (9.2)
3 19 (5.0)
Not specified 3 (0.8)

Median (range) number of weeks taking 
non-prescription medications 4 (0–26)

Number who had an operation (%)
or test in past 6 months 52 (14.0)

n = 379.

Table 5. Multiple linear regression model — determinants of
reduced quality of life. 

Variable β (SE) t statistic P-value

Pain in abdomen -4.1 (0.88) 4.6 <0.0001
Pain after eating -4.81 (0.77) 6.2 <0.001
Leaking or soiling -3.65 (1.06) 3.4 0.0007
Feeling of urgency -2.43 (0.71) 3.4 0.0007
Mucus or slime in stools -2.90 (0.81) 3.6 0.0003
Working less than 20 hours/week -8.77 (3.24) 2.7 0.007
Retired -9.06 (2.37) 3.8 0.0002
Unable to work — bad health -8.5 (2.41) 3.5 0.0005

β = regression coefficient; SE = standard error. 

Table 4. Factors associated with irritable bowel syndrome (IBS)
(bivariate analyses). 

IBS Non-IBS 
(n = 533) (n = 4274) Crude OR

% % (95% CI)

Women 72.6 56.9 2.00 (1.64 to 2.45)
Townsend group

Very affluent (referent) 20.2 24.0
Moderately affluent 16.7 17.0 1.16 (0.86 to 1.57)
Moderately deprived 15.2 17.0 1.06 (0.78 to 1.43)
Very deprived 47.9 42.1 1.35 (1.06 to 1.71)

Smokers
Not at all (referent) 68.2 72.6
Occasional 5.3 6.4 0.88 (0.59 to 1.32)
Moderate 21.7 18 1.29 (1.03 to 1.61)
Heavy 4.8 3 1.68 (1.08 to 2.62)

Alcohol 
Not at all 20.4 18.0 1.06 (0.83 to 1.35)
Moderate drinkers 25.2 31.4 0.75 (0.60 to 0.93)
Heavy drinkers 1.4 1.3 1.05 (0.47 to 2.35)
Occasional (referent) 53.0 49.4

Ethnic group
White (referent) 88.8 90.6
Black 6.3 4.2 1.53 (1.04 to 2.24)
Asian 4.4 4.0 1.10 (0.71 to 1.72)
Chinese/other 0.6 1.2 0.47 (1.15 to 1.50)

Education
No school/primary 6.9 7.9 0.85 (0.59 to 1.22)
Secondary age up to 

16 years (referent) 53.3 51.8
Secondary age >16 years 12.4 13.7 0.88 (0.66 to 1.17)
Higher education 27.8 26.6 1.00 (0.81 to 1.24)

Employment
≥20 hours (referent) 39.0 41.5
<20 hours 6.8 6.1 1.19 (0.81 to 1.73)
Unemployed — looking 3.0 2.8 1.16 (0.68 to 1.99)
Unemployed — not looking 1.0 1.0 1.02 (0.40 to 2.60)
Home maker 7.2 6.0 1.28 (0.88 to 1.85)
Retired 24.2 33.1 0.78 (0.62 to 0.98)
Retired, working part-time 2.1 1.9 1.18 (0.62 to 2.25)
Unable to work due to 

bad health 14.8 5.7 2.76 (2.06 to 3.70)
Adults in household  

1 36.2 34.0 1.10 (0.90 to 1.35)
2 (referent) 50.0 51.6
3 9.9 10.0 1.03 (0.74 to 1.42)
3+ 3.9 4.4 0.90 (0.55 to 1.47)

Children in household
0 (referent) 68.2 69.0
1 11.9 12.1 0.99 (0.74 to 1.33)
2 14.5 12.8 1.15 (0.87 to 1.50)
3 3.6 4.5 0.83 (0.50 to 1.36)
3+ 1.8 1.6 1.13 (0.56 to 2.29)

OR = odds ratio.



2.2, P = 0.03) and reduced quality of life (79.0 versus 83.1,
χ2 = 2.3, P = 0.02). Family history of gastrointestinal dis-
eases including IBS was not associated with primary care
attendance. A logistic regression analysis confirmed that
symptom scores were not a major determinant of the deci-
sion to consult. Factors identified as influencing primary
care attendance were: having a previous diagnosis of a
stomach ulcer (OR = 2.21, 95% CI = 1.02 to 4.81; P =
0.046) and reduced IBS-specific quality of life (OR = 0.99,
95% CI = 0.97 to 1.00, P = 0.046)). However, these factors
were not significant at the P<0.01 level and the accuracy of
the model was low with only 57% of behaviour predicted and
3% of variation explained.

Discussion
Summary of main findings
This large population-based survey demonstrates a com-
munity prevalence of disease of 10.5% (6.6% of men and
14.0% of women). Our estimate of the prevalence of IBS is
similar to that reported by others,1 including a recent large
European survey that utilised telephone interviewing, which
also embedded IBS-related questions within a general
health survey.6 Some of the existing literature suggests that
the prevalence of disease is greater than we report.7,11

However, these surveys either fail to disguise the purpose of
their research, use different diagnostic criteria, or describe
prevalence within the population attending their GP. 

Our data confirms that IBS continues to have a significant
impact on quality of life.6,9,10 Mental component scales were
worse than those reported for patients with heart failure34 and
stroke.35 Patients with alternating symptoms reported higher
symptom scores and lower quality of life. This study has con-
firmed the considerable impact that irritable bowel syndrome
places on an individual’s health and lifestyle as well as on
healthcare services. Despite the collection of a wide range of
data relating to patient and disease-related factors it was not
possible to accurately identify the characteristics of those
who chose to consult their GP. 

Of the patients identified with IBS, 75% exhibited current
symptom profiles that were identified by the Rome II based
questionnaire. However, 25% had a diagnosis of IBS but
would not have been identified if sole reliance was on the
postal version of the Rome II because they either exhibited
no symptoms, with their disease being controlled by current
therapy, or they reported symptoms using terminology other
than that used on the questionnaire. Less than half of those
reporting symptoms of IBS according to the Rome II criteria
had received a diagnosis of IBS. 

Those responders who met the Rome criteria had the
lowest quality of life, highest symptom scores and placed
the greatest demands on health services. These diagnostic
criteria do, therefore, identify those most affected by their
symptoms and are a valid clinical tool. However, the use of
these criteria alone, which were designed for clinical prac-
tice, may underestimate the prevalence of disease.

More than half of the patients had been seen by a primary
care practitioner within the past 6 months, 13% attending
three or more times. Interestingly, those who choose to con-
sult their primary care provider did not report significantly

higher symptom scores, although previous research had sug-
gested that pain severity and duration predict consultation.33

Consultations were associated with reduced quality of life.
There is a substantial burden on primary healthcare services
despite over half of those with symptoms also self-medicating.

Strengths and weaknesses of the study
This survey provides comprehensive and robust data on the
prevalence of disease, the distribution by symptom profile,
the impact on quality of life and the use of healthcare
resources by those suffering from IBS. While a response
rate of 57% indicates the potential for bias in the estimation
of prevalence, the concealment of the questions relating to
IBS within a general health survey should have minimised
the possibility of differential response rates. This, along with
standardisation of prevalence rates, would suggest that the
estimates achieved are an accurate reflection of the fre-
quency of disease. 

Implications for future research
This research has confirmed that application of the Rome
criteria underestimates the prevalence of irritable bowel
syndrome. It is therefore recommended that future health
surveys should modify the terminology used and suppl-
ement the Rome criteria with questions aiming to identify
patients formally diagnosed but whose symptoms are 
currently under control.

This study, however, also demonstrates that the Rome cri-
teria are a useful means of identifying those at greatest need
and placing the greatest demands on health services. It may
be appropriate that future therapeutic trials focus on this
sub-set of the population.

There remains a need for research that focuses on the
patient and utilises appropriate methods to better determine
the ways in which patients describe their symptoms and to
identify the factors that motivate people to consult or self-treat. 

References
1. Agreus L, Svardsudd K, Nyren O, Tibblin G. Irritable bowel 

syndrome and dyspepsia in the general population: overlap and
lack of stability over time. Gastroenterology 1995; 109: 671-680.

2. Thompson WG, Heaton KW. Functional bowel disorders in 
apparently healthy people. Gastroenterology 1980; 79: 283-288.

3. Kennedy TM, Jones RH, Hungin AP, et al. Irritable bowel syndrome,
gastro-oesophageal reflux, and bronchial hyper-responsiveness in
the general population. Gut 1998; 43: 770-774.

4. Drossman DA, Li Z, Andruzzi E, et al. U.S. householder survey of
functional gastrointestinal disorders. Prevalence, sociodemography,
and health impact. Dig Dis Sci 1993; 38: 1569-1580.

5. Talley NJ, Gabriel SE, Harmsen WS, et al. Medical costs in 
community subjects with irritable bowel syndrome.
Gastroenterology 1995; 109: 1736-1741.

6. Hungin AP, Whorwell PJ, Tack J, Mearin F. The prevalence, patterns
and impact of irritable bowel syndrome: an international survey of
40,000 subjects. Aliment Pharmacol Ther 2003; 17: 643-650.

7. Jones R, Lydeard S. Irritable bowel syndrome in the general 
population. BMJ 1992; 304: 87-90.

8. Bordie AK. Functional disorders of the colon. J Indian Med Assoc
1972; 58: 451-456.

9. O’Keefe EA, Talley NJ, Zinsmeister AR, Jacobsen SJ. Bowel 
disorders impair functional status and quality of life in the elderly: a
population-based study. J Gerontol A Biol Sci Med Sci 1995; 50:
M184-M189.

10. Whitehead WE, Burnett CK, Cook EW, III, Taub E. Impact of 
irritable bowel syndrome on quality of life. Dig Dis Sci 1996; 41:
2248-2253.

11. Thompson WG, Heaton KW, Smyth GT, Smyth C. Irritable bowel

British Journal of General Practice, July 2004 501

Original papers



syndrome in general practice: prevalence, characteristics, and
referral. Gut 2000; 46: 78-82.

12. Drossman D, Corazziari E, Talley N, et al. Rome II: The functional
gastrointestinal disorders: diagnosis, pathophysiology and 
treatment: a multinational consensus. McLean VA: Degnon
Associates, 2000.

13. Harvey RF, Salih SY, Read AE. Organic and functional disorders in
2000 gastroenterology outpatients. Lancet 1983; 1: 632-634.

14. Ferguson A, Sircus W, Eastwood MA. Frequency of ‘functional’
gastrointestinal disorders. Lancet 1977; 2: 613-614.

15. Fielding JF. A year in out-patients with the irritable bowel 
syndrome. Ir J Med Sci 1977; 146: 162-166.

16. Everhart JE, Renault PF. Irritable bowel syndrome in office-based
practice in the United States. Gastroenterology 1991; 100: 998-
1005.

17. Heaton KW, O’Donnell LJ, Braddon FE, et al. Symptoms of 
irritable bowel syndrome in a British urban community: consulters
and nonconsulters. Gastroenterology 1992; 102: 1962-1967.

18. Masand PS, Kaplan DS, Gupta S, et al. Major depression and 
irritable bowel syndrome: is there a relationship? J Clin Psychiatry
1995; 56: 363-367.

19. Wells NE, Hahn BA, Whorwell PJ. Clinical economics review: 
irritable bowel syndrome. Aliment Pharmacol Ther 1997; 11: 1019-
1030.

20. Smart HL, Mayberry JF, Atkinson M. Alternative medicine 
consultations and remedies in patients with the irritable bowel
syndrome. Gut 1986; 27: 826-828.

21. Lewith GT. Irritable bowel syndrome: the complementary
approaches considered. Complement Ther Med 1995; 3: 220-223.

22. Hahn BA, Saunders WB, Maier WC. Differences between individuals
with self-reported irritable bowel syndrome (IBS) and IBS-like 
symptoms. Dig Dis Sci 1997; 42: 2585-2590.

23. Manning AP, Thompson WG, Heaton KW, Morris AF. Towards 
positive diagnosis of the irritable bowel. BMJ 1978; 2: 653-654.

24. Taub E, Cuevas JL, Cook EW III, et al. Irritable bowel syndrome
defined by factor analysis. Gender and race comparisons. Dig Dis
Sci 1995; 40: 2647-2655.

25. Kruis W, Thieme C, Weinzierl M, et al. A diagnostic score for the
irritable bowel syndrome. Its value in the exclusion of organic 
disease. Gastroenterology 1984; 87: 1-7.

26. Whitehead WE, Crowell MD, Bosmajian L, et al. Existence of irritable
bowel syndrome supported by factor analysis of symptoms in two
community samples. Gastroenterology 1990; 98: 336-340.

27. De Ponti F, Tonini M. Irritable bowel syndrome: new agents 
targeting serotonin receptor subtypes. Drugs 2001; 61: 317-332.

28. Talley NJ. Drug therapy options for patients with irritable bowel
syndrome [review]. Am J Manag Care 2001; 7(8 Suppl): S261-
S267.

29. Ware J, Jr, Kosinski M, Keller SD. A 12-Item Short-Form Health
Survey: construction of scales and preliminary tests of reliability
and validity. Med Care 1996; 34: 220-233.

30. Goldberg DP, Williams P. The user’s guide to the general health
questionnaire. Windsor: NFER-Nelson, 1988.

31. Patrick DL, Drossman DA, Frederick IO, et al. Quality of life in 
persons with irritable bowel syndrome: development and 
validation of a new measure. Dig Dis Sci 1998; 43: 400-411.

32. Office for National Statistics. Census 2001: National Report for
England and Wales. London: Office for National Statistics, 2003. 

33. Talley NJ, Boyce PM, Jones M. Predictors of health care seeking
for irritable bowel syndrome: a population based study. Gut 1997;
41: 394-398.

34. Bennet SJ, Oldridge NB, Eckert GJ, et al. Discriminant properties
of commonly used quality of life measures in heart failure. Qual
Life Res 2002; 11: 349-359.

35. Lim LL, Fisher JD. Use of the 12-item short-form (SF-12) health
survey in an Australian heart and stroke population. Qual Life Res
1999; 8: 1-8.

36. Jailwala J, Imperiale TF, Kroenke K. Pharmacologic treatment of
the irritable bowel syndrome: a systematic review of randomized,
controlled trials. Ann Intern Med 2000 133(2): 136-147.

Acknowledgements
Members of the Birmingham IBS Research Group are: Sheila
Greenfield, Elisabeth Rawson, Tina Maddison, Charlotte Mann and Kate
Thomas, as well as the authors of this paper. This project has benefited
from discussion of the research idea with all members of the
Birmingham IBS Research Group. We are also grateful for the help and
support provided by MidReC (Midlands GP Research Consortium) and
the eight practices in the Birmingham area that collaborated with this
study. Our particular thanks go to Najam Mughal from Birmingham
Health Authority and Amanda Lambert for their assistance and support.
This study was funded by a grant from the Primary Care Research

Trust, Birmingham. Sue Wilson is funded by a National Primary Care
Career Scientist Award. Lesley Roberts was in receipt of an NHS R&D
New Blood Fellowship during the period that this work was completed.

502 British Journal of General Practice, July 2004

S Wilson, L Roberts, A Roalfe, et al


