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Background: Few studies have investigated the prevalence of multiple gastrointestinal diseases in the
general British population.
Aim: To examine the prevalence of Crohn’s disease (CD), ulcerative colitis (UC), irritable bowel syndrome (IBS), gall stones (GS), and peptic ulcer disease (PUD).
Subjects: The 1970 British Cohort Study (BCS70) and the National Child Development Study (NCDS)
are two one week national birth cohorts born in 1970 and 1958, respectively. All cohort members living in Great Britain were interviewed in 1999/2000.
Methods: The prevalence rates of the five diseases were calculated, and associations with sex and
childhood social class were investigated using logistic regression.
Results: At age 30 years, the prevalence rates per 10 000 (95% confidence interval (CI)) in the 1970
and 1958 cohorts, respectively, were: CD 38 (26–49), 21 (13–30); UC 30 (20–41), 27 (18–37); IBS
826 (775–877), 290 (267–330); GS 88 (71–106), 78 (62–94); and PUD 244 (214–273), 229
(201–256). There was a significantly higher proportion with CD (p=0.023) and IBS (p=0.000) in the
1970 cohort compared with the 1958 cohort at age 30 years. Comparing the cohorts in the 1999/
2000 sweep, UC, GS, and PUD were significantly (p=0.001, p=0.000, p=0.000) more common in
the 1958 cohort. There was a statistically significant trend for a higher risk of GS with lower social class
in both cohorts combined (p=0.027).
Conclusion: The study indicates an increasing temporal trend in the prevalence of CD and suggests a
period effect in IBS, possibly due to adult life exposures or variation in recognition and diagnosis of
IBS.

ven though only about one third of people with
gastrointestinal
complaints
consult
a
general
practitioner,1 gastrointestinal disorders are estimated to
account for approximately 10% of the work of general practitioners in Britain.1 However, few studies have investigated the
prevalence of multiple gastrointestinal diseases in the general
population. Despite variation in diagnostic criteria for some
diseases, prevalence rates and changes in these rates are of
interest as they provide information on requirements for
treatment and health service use associated with that diagnosis.
Crohn’s disease (CD) and ulcerative colitis (UC) are chronic
inflammatory bowel diseases (IBD) and some uncertainty
remains about their aetiology. Their chronic nature creates
lifelong costs and reduces quality of life.2 Many studies of the
epidemiology of IBD in Great Britain indicate a temporal
increase over the last decades of CD in particular, but also of
UC. Rubin and colleagues3 found a prevalence of 15.6/104 for
CD and 26.8/104 for UC in the North Tees Health District in
1995, including all ages, compared with a prevalence of 3.5/104
for CD and 6.7/104 for UC in the same area in 1977 reported by
Devlin and colleagues.4 There is some inconsistency regarding
sex ratio in the prevalence of CD and UC; some reports show
no significant difference5 6 while others show a male
preponderance in UC and a higher prevalence of females
reporting CD.7–10 Higher social class has been associated with
both CD and UC11 12 but not in all studies.5 13
The causes and definition of irritable bowel syndrome (IBS)
are debated and it has been argued that it is a disease of the
mind,14 15 rather than a primary disease of bowel function, or a
mix of the two.16 Studies of the epidemiology of IBS have consistently shown that the prevalence of IBS is greater in women
compared with men. Österberg and colleagues17 reported
prevalence rates of 5.0–6.6% for men aged 31–40 years and

10.5–12.9% for women aged 31–40 years. Jones and Lydeard18
found a prevalence of 24300/105 for women and 18700/ 105 for
men. Privileged living circumstances in early life has been
associated with a higher risk of IBS.19
There are two main groups of gall stones (GS): cholesterol
stones and pigment stones. Cholesterol stones are the most
common and have been associated with several risk
factors.20–22 Prevalence rates of GS have been reported to be
1.8% and 4.8% at age 30 years for men and women,
respectively, and 1.5% and 6.1% at age 40 years.23
The precise mechanism of the pathogenesis of peptic ulcer
disease (PUD) is still uncertain even though it has been shown
to involve Helicobacter pylori.24 25
The lifetime prevalence of PUD is approximately 500–1000/
104 in developed countries.26 There has been a considerable
decline in PUD over the last decade and the sex difference in
risk has also decreased.26 The prevalence rates for men seem to
have decreased whereas they have increased for women: sex
ratios of approximately 1:1 have been reported in the USA and
Norway27 28 while a Danish study reported a male to female
prevalence ratio of 2.2:1.0.29
This study reports the prevalence of CD, UC, IBS, GS, and
PUD in 1999/2000 in two general population samples in Great
Britain, based on self reported diagnoses obtained during a
personal interview. The samples are two birth cohort studies
following all births in the weeks 3–9 March 1958 and 5–11
April 1970. The prevalence of diseases with onset by age 30
years was compared between the cohorts. Associations with
.............................................................
Abbreviations: CD, Crohn’s disease; UC, ulcerative colitis; IBS, irritable
bowel syndrome; GS, gall stones; PUD, peptic ulcer disease; BCS70,
1970 British cohort study; NCDS, National Child Development Study.
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social class in childhood as a marker of material and cultural
circumstances are reported.

METHODS
Study population
Data were from two British birth cohort studies, the National
Child Development Study (NCDS) and the 1970 British
Cohort Study (BCS70). NCDS is an ongoing longitudinal
study including all those living in Great Britain who were born
between 3 and 9 March 1958. NCDS started with approximately 17 000 live births in 1958, called the Perinatal
Mortality Survey.30 The entire cohort was followed up at 7, 11,
16, 23, 33, and 42 years of age. BCS70 is a similar longitudinal
study of those living in Great Britain born during the week
5–11 April 1970. BCS70 began as the British Births Survey and
included about 17 000 births in England, Scotland, Wales, and
Northern Ireland; children born in Northern Ireland were
subsequently dropped from the cohort. Immigrants who were
born in the week 5–11 April were added to the study in the five
year follow up. The entire cohort was followed up at 5, 10, 16,
26, and 30 years of age. Despite some loss, the cohorts remain
representative, although there is some underrepresentation of
the most disadvantaged groups.31
The target for the 1999/2000 sweep, all cohort members
excluding previous deaths, refusals, and those permanently
emigrated, was 16 460 in the 1958 cohort and 16 695 in the
1970 cohort. A total of 247 cohort members in the 1958 cohort
and 109 in the 1970 cohort were identified during the survey
year as having died since the previous survey. We are not routinely informed of deaths among emigrants and recent refusals. At least one survey instrument was partially completed for
11 419 (70.4% of the target, excluding recent deaths) in the
1958 cohort and for 11 261 cohort members (67.9% of the target, excluding recent deaths) in the 1970 cohort.32
The 1999/2000 surveys of both cohorts were conducted via
computer aided personal interviews performed by professional interviewers, and included a total of 22 680 cohort
members. Cohort members were asked whether they had, ever
had, or been told they had any of the following diseases: peptic, duodenal or gastric ulcer; gall stones; irritable bowel syndrome; ulcerative colitis; Crohn’s disease, or none of these.
They were also asked at what age they first had the disease.
Where disease onset was reported as being in childhood, confirmatory evidence was sought from the contemporaneous
childhood records of diagnoses and the age of onset taken
from these. A total of 22 586 cohort members had complete
gastrointestinal data: 11 261 BCS70 (1970) cohort members at
30 years of age (5443 males and 5768 females) and 11 375
NCDS (1958) cohort members at 42 years of age (5601 males
and 5774 females).
In both cohorts, the social class of the cohort member’s
father or mother’s husband was recorded prospectively at
birth, using the Register General’s classification of occupation.
Social class was divided into I, II, III non-manual, III manual,
IV, V, unsupported mothers, other, and not known. The “other”
category included the cohort member’s father or mother’s
husband who was unemployed, sick, a student, dead, away, or
retired. Immigrants who were subsequently recruited lacked
the social class variable at birth and were therefore excluded
from the analysis of social class.
The BCS70 IBD data were validated by comparison with
data collected at age 26 years where the diagnosis was
confirmed by histology and physician reports.5 Based on age of
diagnosis and previous physician confirmation at age 26 years,
adjustments were made in a total of nine patients, of which
five patients, who reported both CD and UC, were identified as
having a diagnosis of CD, three patients who reported both CD
and UC were identified as having a diagnosis of UC, and one
patient who reported having UC was reclassified as not having
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a diagnosis of IBD. The adjustments made no statistically significant difference to the reported comparisons.
Statistical analysis
Logistic regression was used to investigate the relationships
between the prevalence of the gastrointestinal diseases and
year of birth, social class at birth, and sex. Pearson’s χ2 test was
used when comparing the prevalence of the diseases and 95%
confidence interval (CI) for the population proportion33 was
used to calculate the confidence intervals around the
prevalence. The social class variable was modelled as a series of
dummy variables but when trend was measured, this was
modelled as an ordinary categorical variable, estimating trend
across the categories. The categories “unsupported mothers”,
“other”, and “not known” were excluded from the trend
analysis. Age of onset was used to age standardise the prevalence rates: disease onset up to age 30 years was estimated in
the 1958 cohort for comparison with the 1970 cohort at 30
years of age. SPSS for windows, version 10.1.0, was used for all
analyses.

RESULTS
At least one survey instrument was partially completed for 11
419 cohort members (70.4% of the target, excluding recent
deaths) in the 1958 cohort and for 11 261 cohort members
(67.9% of the target, excluding recent deaths) in the 1970
cohort.
The prevalence of the diseases by cohort and sex is shown in
table 1.
Crohn’s disease
Median age of onset of CD was 21 years (range 14–29; mean
21.49; 95% CI of mean 20.49–23.17) in the 1970 cohort and 26
years (12–40; 26.81; 24.50–29.13) in the 1958 cohort.
The prevalence of CD was 37.5/104 (95% CI 26.2–48.8) in the
1970 cohort at 30 years of age, 21.1/104 (12.7–29.5) in the 1958
cohort at 30 years of age, and 32.5/104 (22.1–43.0) in the 1958
cohort at 42 years of age. There was a significantly higher proportion with CD in the 1970 cohort at 30 years of age
compared with the 1958 cohort at the same age (odds ratio
(OR) 1.78, 95% CI 1.08–2.94; p=0.023). There was a higher
proportion (p=0.530) with CD in the 1970 cohort at age 30
years compared with the 1958 cohort at 42 years of age but
this was not statistically significant. There was no significant
association between social class at birth (linear trend: cohorts
combined, p=0.566; 1970 cohort, p=0.704; 1958 cohort,
p=0.628) or sex (combined, p=0.757; 1970 cohort, p=0.851;
1958 cohort, p=0.797) and CD.
Ulcerative colitis
Median age of onset of UC was 23 years (15–29; 22.50; 21.06–
23.94) in the 1970 cohort and 30 years (19–41; 30.63;
29.08–32.17) in the 1958 cohort.
The prevalence of UC was 30.3/104 (20.1–40.5) in the 1970
cohort at 30 years of age, 27.3/104 (17.7–36.8) in the 1958
cohort at 30 years of age, and 58.9/104 (44.8–73.0) in the 1958
cohort at 42 years of age. A comparison of the prevalence of UC
in the 1970 cohort with the 1958 cohort at 30 years of age
showed no significant difference (p=0.666). There was a significantly (p=0.001) higher proportion of UC in the 1958
cohort at age 42 years compared with the 1970 cohort at age
30 years. There was no statistically significant relationship
with social class at birth or sex in the cohorts combined or
individually.
Irritable bowel syndrome
One member in the 1970 cohort with a diagnosis of IBS
reported onset of symptoms at age five years. Abdominal pain
and other recurring gastrointestinal symptoms were recorded
in the childhood records but without a diagnosis of IBS. As
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Rate; prevalence per 10 000 (95% CI)
BCS70—30 years of age

Crohn’s disease
Male
21/5443; 38.6 (22.1, 55.1)
Female
21/5768; 36.4 (20.9, 52.0)
Total
42/11211; 37.5 (26.2, 48.8)
Ulcerative colitis
Male
13/5443; 23.9 (10.9, 36.9)
Female
21/5768; 36.4 (20.9, 52.0)
Total
34/11211; 30.3 (20.1, 40.5)
Irritable bowel syndrome
Male
195/5443; 358.3 (309.9, 407.6)
Female
731/5768; 1267.3 (1181.5, 1353.2)
Total
926/11211; 826.0 (775.0, 876.9)
Gall stones
Males
20/5443; 36.7 (20.7, 52.8)
Females
79/5768; 137.0 (107.0, 167.0)
Total
99/11211; 88.3 (71.0, 105.6)
Peptic ulcer disease
Male
173/5443; 317.8 (271.2, 364.4)
Female
100/5768; 173.4 (139.7, 207.1)
Total
273/11211; 243.5 (214.4, 272.6)

NCDS—30 years of age

NCDS—42 years of age

15/5601; 26.8 (13.2, 40.3)
9/5774; 15.6 (5.4, 25.8)
24/11375; 21.1 (12.7, 29.5)

19/5601; 33.9 (18.7, 49.2)
18/5774; 31.2 (16.8, 45.6)
37/11375; 32.5 (22.1, 43.0)

15/5601; 26.8 (13.2, 40.3)
16/5774; 27.7 (14.1, 41.3)
31/11375; 27.3 (17.7, 36.8)

30/5601; 53.6 (34.4, 72.7)
37/5774; 64.1 (43.5, 84.7)
67/11375; 58.9 (44.8, 73.0)

91/5601; 162.5 (129.4, 195.6)
249/5774; 431.2 (378.8, 483.7)
340/11375; 289.9 (267.6, 330.2)

273/5601; 487.4 (431.0, 543.8)
686/5774; 1188.0 (1104.6, 1271.6)
959/11375; 843.1 (792.0, 894.1)

15/5601; 26.8 (13.2, 40.3)
74/5774; 128.2 (99.1, 157.2)
89/11375; 78.2 (62.0, 94.4)

46/5601; 82.1 (58.5, 105.8)
219/5774; 379.3 (330.0, 428.6)
265/11375; 233.0 (205.2, 260.7)

182/5601; 324.9 (278.5, 371.4)
78/5774; 135.1 (105.3, 164.9)
260/11375; 228.6 (201.1, 256.0)

309/5601; 551.7 (491.9, 611.5)
192/5774; 332.5 (286.2, 378.8)
501/11375; 440.4 (402.7, 478.2)

BCS70, 1970 British cohort study; NCDS, National Child Development Study; 95% CI, 95% confidence interval.

IBS, but no other chronic disease, was diagnosed in this
patient several years later, we coded the age of IBS onset as five
years of age.
Median age of onset of IBS was 24 years (5–30; 22.63;
22.31–22.95) in the 1970 cohort and 35 years (16–41; 32.88;
32.46–33.30) in the 1958 cohort.
The prevalence of IBS was 826.0/104 (775.0–876.9) in the
1970 cohort and 289.9/104 (267.6–330.2) in the 1958 cohort at
30 years of age. There was a significantly higher proportion of
IBS in the 1970 cohort at 30 years of age compared with the
1958 cohort at the same age (unadjusted odds ratio 2.92, 95%
CI 2.57–3.32; p=0.000). There were similar proportions with
IBS in the 1970 cohort at 30 years of age and in the 1958
cohort at 42 years of age. There were significantly more
women than men reporting IBS in the 1970 cohort at 30 years
of age and in the 1958 cohort both at age 30 years and 42 years
(1970 cohort, p=0.000; 1958 cohort at age 30, p=0.000; 1958
cohort at age 42 years, p=0.000). There was no statistically
significant association between IBS and social class at birth in
either cohort (1970 cohort, p=0.173; 1958 cohort, p=0.731) or
when both were combined (p=0.501).
Gall stones
Median age of onset of GS was 25 years (14–30; 24.14; 23.29–
24.99) in the 1970 cohort and 34 years (15–41; 32.15;
31.30–33.00) in the 1958 cohort.
The prevalence of GS was 88.3/104 (71.0–105.6) in the 1970
cohort at 30 years of age, 78.2/104 (62.0–94.4) in the 1958
cohort at 30 years of age, and 233.0/104 (205.2–260.7) in the
1958 cohort at 42 years of age. There was no statistically
significant difference (p=0.405) in the prevalence of GS comparing the 1970 cohort and the 1958 cohort, both at 30 years
of age. There was a significantly (p=0.000) higher proportion
of GS in the 1958 cohort at age 42 years compared with the
1970 cohort at age 30 years. Significantly more women than
men reported GS in both cohorts individually (1970 cohort,
p=0.000; 1958 cohort, p=0.000) and when combined
(p=0.000). The trend across social classes (I–V) was statistically significant (unadjusted odds ratio 1.11, 95% CI 1.01–
1.22; p=0.027) for the cohorts combined but not individually
(BCS70, p=0.116; NCDS, p=0.175).

Peptic ulcer disease
Median age of onset of PUD was 24 years (15–29; 23.39;
22.93–23.85) in the 1970 cohort and 30 years (14–41; 29.75;
29.06–30.43) in the 1958 cohort.
The prevalence of PUD was 243.5/104 (214.4–272.6) in the
1970 cohort at 30 years of age, 228.6/104 (201.1–256.0) in the
1958 cohort at 30 years of age, and 440.4/104 (402.7–478.2) in
the 1958 cohort at 42 years of age. There was no statistically
significant difference (p=0.460) in the prevalence of PUD
between the two cohorts at age 30 years. There was a significantly (p=0.000) higher proportion of PUD in the 1958 cohort
at age 42 years compared with the 1970 cohort at age 30 years.
There were significantly fewer women than men reporting
PUD (unadjusted odds ratio 0.57, 95% CI 0.49–0.66; p=0.000)
in the cohorts combined. The trend across social classes (I–V)
at birth was statistically significant in the 1958 cohort at 30
years of age (unadjusted odds ratio 1.13, 95% CI 1.01–1.26;
p=0.029) but not in the 1970 cohort at the same age
(p=0.068).
Gastrointestinal diseases in both birth cohorts
We found that 8.8% (8.3–9.3%) of cohort members in the 1970
cohort developed a chronic and relapsing gastrointestinal disease (IBD or IBS) by age 30 years. In the same cohort, where
all gastrointestinal diseases were considered, 11.6% (11.0–
12.1%) of the cohort members had some form of gastrointestinal disease by age 30 years. In the 1958 cohort, 9.1%
(8.6–9.7%) of cohort members had developed a chronic and
relapsing gastrointestinal disease by age 42 years. By 42 years
of age, 14.6% (14.0–15.3%) of cohort members in the 1958
cohort had some form of gastrointestinal disease.

DISCUSSION
This study investigated the prevalence of multiple gastrointestinal diseases and disease specific sex ratios using British
population based data from two nationally representative
British birth cohorts. We investigated social class at birth as it
is associated with exposure patterns during childhood and
beyond,34 35 including exposures that may be relevant to some
gastrointestinal diseases.36–39
The IBD data were validated by comparison with the 1970
cohort data collected at age 26 years, where diagnoses were
confirmed by histology and physician reports.5 Alterations
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made to the data did not significantly change the results. This
suggests that the unvalidated data from the 1958 cohort are
likely to be similarly accurate. Validation of the other diseases
was not possible but we are confident in the diagnosis of GS as
it is unlikely that patients with GS would misreport this; however, patients with subclinical or undiagnosed disease would
not be identified. The criteria used to diagnose IBS might vary
between subjects and cohorts: IBS is often a diagnosis of
exclusion. The treatment and management of PUD has
changed considerably over the last 30 years from dietary
alterations to gastric acid suppression with H2 receptor
antagonists40 or proton pump inhibitors,41 and now eradication
of H pylori infection.42 Changes in treatment of PUD have
influenced the policies for detecting PUD: a “test and treat”
strategy, a test for H pylori and eradication therapy, was
recently recommended for those younger than 45 years of age
by the European Helicobacter Pylori Study Group.43 It is possible
that these changes have affected the diagnosis of PUD in the
two cohorts. Despite variation in diagnostic criteria for some
diseases, prevalence rates and changes in these rates are of
interest as they provide information on trends in requirements
for treatment and health service use associated with these
diagnoses.
The prevalence of CD found in this study was higher than
that in earlier studies in Britain in 1977, 1980, and 1995.3 4 7 44
Birth cohort effects have previously been found for CD and UC
in Sweden for those born in 1945–1954 and 1946–19508 45
whereas other studies, investigating CD in Sweden (1963–
1987) and in Britain (1931–1985), have not been able to demonstrate any difference in prevalence of CD between different
cohorts.46 47 Comparison of the two cohorts is consistent with
an increasing temporal trend, suggesting variations in pattern
of some environmental exposures. The risk of CD has been
associated with improved material conditions,38 39 and some
specific exposures associated with this may explain these differences. The comparable prevalence of UC in the two cohorts
at 30 years of age implies a similar overall prevalence of UC in
the two cohorts. The UC:CD ratio has changed however. It has
been suggested that changes in pattern of some exposures
may alter the ratio of CD to UC.48 49 The prevalence of UC in this
study was higher than that found in some earlier studies in
Britain in 1995 and in Minnesota in 1991.3 44 50
Findings concerning sex ratios in CD and UC have been
inconsistent, where some studies have reported no
difference,46 51 some have observed a higher prevalence of CD
in women,7–9 47 52 53 and others a higher prevalence of UC in
men.50 54 Paediatric CD tends to show a higher prevalence in
boys compared with girls.55 56 We found no statistically significant sex difference in CD or UC. Higher social class at birth has
previously been associated with CD and UC11 12 but we found
no statistically significant relationship. It has previously been
suggested5 that a homogenisation of the pattern of exposure
across the classes of risk factors for CD and UC might be
responsible for the lack of association between social class and
IBD found in some recent studies.5 13 Both CD and UC have
been associated with an increased risk of colorectal cancer57–60
and with some extracolonic malignancies,59–61 and an increase
of IBD would increase the health cost burden and would also
entail an increased risk of IBD related malignancies.
We found prevalence rates for IBS within the broad range
reported by earlier studies.17 18 62 The study conforms to previous observations of a greater prevalence of IBS in women than
in men.17 18 62 63 The similar prevalence of IBS in the 1970
cohort and the 1958 cohort at the single time point,
1999/2000, and the higher prevalence of IBS in the 1970
cohort compared with the 1958 cohort both at 30 years of age
suggest a period effect, where current adult life exposures are
important. Alternatively, it is now a common diagnosis
applied equally to the two populations in the 1999/2000 sweep.
This study found no statistically significant difference in risk
of IBS by social class at birth, unlike other studies.19 Social
class at birth may be a poor indicator of the relevant risks.
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The prevalence of GS was lower than that in other studies
for similar age groups.23 64 65 However, our results are in line
with Jørgensen’s reported prevalence rates according to
awareness of the disease: 0.7% and 1.1% in men and women,
respectively, at age 30 years, and 0.4% and 2.6% in men and
women, respectively, at age 40 years. It has been well
documented that women are at higher risk of developing
GS.23 64 66 There was a statistically significant trend across social
classes at birth (I–V) in the cohorts combined where the lower
classes were associated with a higher risk of GS.
The prevalence of PUD is consistent with earlier reports.26
There was no statistically significant difference in the
prevalence of PUD between the two cohorts both at 30 years of
age. The proportion of cohort members reporting a diagnosis
of PUD may be artificially inflated by those with conditions
such as functional dyspepsia or gastro-oesophageal reflux
incorrectly labelled as PUD. It is possible that this inflation
may mask some changes in prevalence that might have been
expected resulting from a declining prevalence of H pylori. The
male predominance seen in both cohorts is consistent with
earlier findings.27–29 PUD has been associated with lower social
class67 68 and this study found a statistically significant association between PUD at age 30 and 42 years with lower social
classes in the 1958 cohort, but not in the 1970 cohort at age 30
years. Relevant exposures associated with social class in the
1958 cohort might not be linked with class in the 1970 cohort.
Homogenisation of pattern of exposures across the social
classes, as previously suggested for CD and UC,5 might be
responsible for the lack of association between PUD and social
class in the younger cohort.
The high prevalence of gastrointestinal diseases, 11.6% in
the 1970 cohort and 14.6% in the 1958 cohort at age 30 and 42
years, respectively, and particularly the chronic diseases, 8.8%
in the 1970 cohort and 9.1% in the 1958 cohort at age 30 and
42 years, respectively, has significant implications for health
service resources. The high prevalence of IBD is of particular
concern given the lifelong cost of care and increased risk of
cancer.
Data on the prevalence of Crohn’s disease,
ulcerative colitis, irritable bowel syndrome, gall
stones, and peptic ulcer disease by social class at
birth in both cohorts can be found in supplementary
tables 1–5 on the Gut website (www.gutjnl.com/
supplemental).
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