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Summary
One thousand and ninety-eight patients from Wales
were treated in hospital for Crohn's disease between
1967 and 1976, which gave an overall 'period preva-
lence' for the disease of 40 cases/105 of the total
population. The data were analysed for each of the
8 counties and for rural as well as urban populations
of different sizes. The disease was significantly more
common in the urban counties of Gwent and the 3
parts of Glamorgan compared with the remainder of
Wales. The highest prevalence was in South
Glamorgan (54 cases/105) and the lowest in Dyfed
(30/105). There was a relatively small but highly
significant difference in the prevalence for urban
populations larger than 10000 (47/105) compared
with smaller communities which were chiefly rural
(34/105).

The epidemiology of Crohn's disease has been
examined in a number of towns and their surround-
ing districts in England (Evans and Acheson, 1965;
Miller et al., 1975) and Scotland (Kyle, 1971; Smith
et al., 1975) as well as more extensively in Northern
Ireland (Humphreys and Parks, 1975), Norway
(Myren et al., 1971), Central Sweden (Norlen,
Krause and Bergman, 1970) and Bologna province,
Italy, (Lanfranchi et al., 1976). The results from
recent studies show similar figures for both incidence
and prevalence of the condition in Northern Europe
and North America, but with considerable variation
elsewhere. The authors have examined the hospital
admission data for Crohn's disease for the whole of
Wales and have derived period prevalence figures
for the decade 1967-1976.

Methods
Since 1966, all patients admitted to hospital in

Wales have been recorded on a computer index held

by the Welsh Office. Each patient can be identified
by a number and although patients may have dif-
ferent numbers from admission to more than one
hospital, it was possible to identify individuals from
local hospital data, which included their name,
address and date of birth; care was taken to ensure
that individual patients only appeared once in the
analysis.
Approval to obtain details of individual patients

with Crohn's disease in Wales was given by the Area
Medical Committees in Gwent, South Glamorgan,
West Glamorgan, Powys and Dyfed, the District
Medical Committees of Mid-Glamorgan and all
consultants in Gwynedd, Clwyd and the adjacent
English Regional Health Authorities. The latter
group were questioned to cover referrals to the
South West, West Midlands, Mersey and North
Western Regional Health Authorities; this search
covered the nearest teaching hospital centres and
associated hospitals which may have been used by
Welsh patients. The authors were unable to obtain
permission to examine case notes of patients, with
the exception of those treated in South Glamorgan.
Consequently, they could not identify the age at
onset or anatomical distribution of the disease.
Current concern with the confidentiality of medical
records was the major reason for this and about 2
years were spent in obtaining permission for release
of this limited amount of information.
The notes of patients living in Cardiff were

reviewed to assess accuracy of the computer record.
The diagnosis of Crohn's disease was accepted if one
of the following criteria was fulfilled:

1. Histological confirmation of Crohn's disease in
either resected specimens or biopsy samples.

2. Radiological evidence of Crohn's disease with
a suitable clinical history.
The nnttes f 88 natipnts from Mid-rlamorcman
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who received treatment in Cardiff were reviewed as
well as those of 12 patients from Powys, most of
whom were treated in Birmingham.
The mid-term population of Wales with details of

individual counties and towns was derived from the
1971 census figures. The total population was
2 731 204, 54% of whom lived in communities of
less than 10 000, most of which are essentially rural
areas with the exception of the small mining town-
ships in the valleys of South Wales.

Details of the distribution of general medical and
surgical beds throughout Wales in 1976 were
obtained from Bed Use Statistics (Welsh Office,
1976) and are an indication of the availability of
hospital beds. No independent detailed diagnostic
index for Crohn's disease existed outside Cardiff.
Consequently, it was not possible to assess the
proportion of patients treated as in-patients in other
areas.

Results
The term 'period prevalence' will be used through-

out this paper and refers to the number of individual

patients per 105 of the population who were admitted
to hospital between 1967 and 1976. One thousand
and ninety-eight patients with Crohn's disease who
were resident in Wales were admitted to hospital
during this 10-year period; this corresponds with a
period prevalence of 40-2 cases/105 of the popu-
lation. Of these, 460 were male and 638 were female,
which gave a male to female ratio of 1:1.38, a sex
difference which was significant after correction for
the differences in the Welsh community (X2 analysis,
P<0-001). Of the 1098 Welsh patients, 35 were
identified through the English regional authorities
where they had been treated in hospital. In addition,
28 other patients who were not resident in Wales
had received treatment in Welsh hospitals during this
period; this latter group included direct referrals as
well as holiday-makers and they are excluded from
the figures. During the period of this study, 132
patients were identified who had been treated in 2
or more hospitals; recognition of such patients
helped to avoid false inflation of the figures.
The period prevalence figures for each of the 8

Welsh counties are in Table 1. The highest figures
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FIG. 1. The total number of cases admitted to hospital between 1967 and 1976 per 105 of the population; period
prevalence is recorded for each county. (a), West Glamorgan; (b), Mid-Glamorgan; (c), South Glamorgan.
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338 J. F. Mayberry, J. Rhodes and R. G. Newcombe

TABLE 1. The number of Welsh residents receiving hospital treatment for Crohn's disease per 105 of the population between
1967 and 1976 (period prevalence), analysed according to county of residence (n= 1098)

Period Total Rural population Hospital beds/105
prevalence No. of cases population (% of total) population

South Glamorgan 54-1 211 390 269 12 128
West Glamorgan 46-1 172 373 246 33 136
Mid-Glamorgan 34-8 185 531 847 66 129
Gwent 40-1 177 441 141 54 123
Dyfed 30-0 95 316412 76 128
Powys 37-3 37 99 173 100 0
Gwynedd 36-3 80 220 535 75 121
Clwyd 39-3 141 358 581 62 134

Rural populations refer to communities with a population less than 10 000. 'Hospital beds' refers to the number of general
medical and surgical beds; the numbers were obtained from Bed Use Statistics (Welsh Office, 1976). Powys has no district
general hospital.

were found in South Glamorgan (54-1 cases/106 of
the population), while the lowest figure was from
Dyfed (30 cases/106). The geographical distribution
throughout Wales was not uniform, and variation
between the 8 counties was highly significant
(X27=35-04; P<0-001). The disease is much more
common in the south-eastern counties of Gwent and
the 3 parts of Glamorgan with a period prevalence
of 42-9 cases/105 of the population compared with
the rest of the country which has a period prevalence
of 35-5 cases/105 of the population (X21=865, P<
0-004). This difference is enhanced if Llanelli is
included with the south-eastern area under con-
sideration (X21= 10-05, P<0-002). The period preva-
lences for the 4 counties of Clwyd, Gwynedd, Powys
and Dyfed are essentially similar (X23=4-28, not
significant); but figures for individual counties in
the south-east differ significantly from each other
(X23=21-19, P<0-001) because of the low values for
Mid Glamorgan (34.8 cases/105 of the population).
Gwent, South Glamorgan, Mid and West

Glamorgan are the centres of industry in Wales with
the most densely populated areas. In Table 2 an
analysis of the place of residence of patients with

Crohn's disease is presented. Towns were grouped
according to their populations-those with popu-
lations in excess of 50000 (5 towns), those with
populations between 25 000 and 49 999 (9 towns),
populations between 10 000 and 24999 (17 towns)
and essentially rural areas with populations of less
than 104; these rural population figures were
derived by subtracting the town populations of more
than 10000 from the total population of each
county. The period prevalence in towns with a
population greater than 10 000 is 47-6 cases/105 and
this figure is similar for the 3 different sizes of towns
(X22=Ol01; not significant) but is higher than the
figure for the rural population (X2 31.4, P<0-001)
which constitutes 54% of the total population of
Wales. The prevalence figures for the individual
counties (Tables 1, 2) also suggest that counties with
the lowest rural population have the highest preva-
lence of Crohn's disease. The differences between
towns and rural areas is independent of the dif-
ferences between individual counties (analysis by the
method of Mantel and Haenszel (1959) R=1-2837,
x2= 1220, P<0-001). Examples are given in
Table 3 of the period prevalence of disease in

TABLE 2. The period prevalence of Crohn's disease (1967 to 1976) analysed according to county of residence and the population
size of towns (n= 1098)

Towns > 10 000
All towns Communities

Population of town > 10000 < 10 000 > 50000 25000-49 999 10000-24 999

South Glamorgan 55-5 (3) 43-9 47-3 (1) 76-1 (1) 114-7 (1)
West Glamorgan 59-5 (3) 18-7 53-5 (2) 106-2 (1)
Mid-Glamorgan 44-1 (6) 38-1 9-1 (1) 30-5 (2) 46-4 (3)
Gwent 28-3 (4) 36-8 54-5 (1) 26-2 (2) 47-3 (1)
Dyfed 39-4 (5) 23-8 - 52-9 (1) 47-3 (4)
Powys 37-3 - -

Gwynedd 39-3 (4) 35-3 39-3 (4)
Clwyd 49-2 (6) 39-3 - 45-1 (2) 34-3 (4)
Mean 47-6 (31) 34-0 47-4 (5) 47-8 (9) 47-8 (17)
The numbers in parenthesis refer to the number of towns of that size on which the figure is based. The blanks correspond to

an absence of populations of the appropriate site in some counties.
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some towns; there is considerable variation with
high figures for Barry and Neath (76/105 and
106/105 respectively) and a particularly low value for
Merthyr (9/105).

In the City of Cardiff, 131 cases of Crohn's
disease were identified by computer between 1967
and 1976. The diagnosis was confirmed in 118 of
these cases using both histological and radiological
criteria. Of the remaining 13 patients, 11 failed to
fulfil the diagnostic criteria, one patient had moved
into the area with the diagnosis and notes could not
be obtained for the other patient. The figures from
the computer were 90% accurate in identifying
patients with Crohn's disease; 26 of the 118 patients
developed the disease outside the period 1967 to
1976; 22 other patients were found to have Crohn's
disease but were not recorded on the computer file
for this period; 15 of these had been treated entirely
as out-patients, but 7 of them had received in-patient
hospital treatment and should therefore have been
on the computer. Between 1967 and 1976, 114 people
developed Crohn's disease in Cardiff, which corre-
sponds with an incidence of 4-1 cases/105/year. The
total number of cases treated between 1967 and 1976
was 140, a figure which is 9 > suggested by the
computer index and corresponds with a period
prevalence of 50-6 cases/105 of the population.
Apparent differences between counties may reflect

availability of general medical and general surgical
beds. From Table 1 it is clear that variation in the
number of hospital beds does not correspond with
the period prevalence of Crohn's disease. Mid
Glamorgan which has the second lowest period
prevalence has the third highest number of beds.
Eighty-eight of the 185 patients from Mid-Glamorgan
were treated in Cardiff at some stage of their illness
and the diagnosis confirmed. Twelve of the 37
patients from Powys also had confirmation of the
diagnosis. However, there is no way of identifying
patients treated entirely as out-patients without a
detailed independent diagnostic index in the Area.

Discussion
The period prevalence of Crohn's disease in Wales

in the 10-year period covered by the study was 40-2
cases/105 of the population. The period prevalence
ranged from 54 cases/105 in the industrial county of
South Glamorgan to 30 cases/105 in the rural county
of Dyfed. The suggestion of a difference in prevalence
between rural and industrial populations is sup-
ported by further analysis of the data which not
only shows a difference between rural and industrial
counties, but also a difference between townships
and rural populations in the individual counties.
The difference is most striking in South Wales, par-
ticularly in the counties of West Glamorgan and
Dyfed, which include the industrial communities of

Neath, Port Talbot, Swansea and Llanelli; Mid-
Glamorgan is somewhat exceptional because it
contains many small townships in the Rhondda
valley with populations of less than 10 000 which are
not rural in spite of their size.

There is considerable variation in the hospital
admission figures for patients from different towns
but the overall picture would suggest that the size
of the town does not affect the prevalence provided
the populations are greater than 10 000; this value of
104 was taken arbitrarily to identify small com-
munities, most of which are largely rural with the
exception of those in the mining valleys.

TABLE 3. The number of patients with
Crohn's disease admitted to hospital
between 1967 and 1976 for towns with a
population > 25 000 and including the

period of prevalence
No. of Period

Town cases prevalence

South Glamorgan
Cardiff 131 47-3
Barry 32 76-1

Mid Glamorgan
Caerphilly 16 39-1
Pontypridd 7 35-8
Methyr 5 9.1

West Glamorgan
Swansea 99 57-6
Port Talbot 20 39-6
Neath 30 106-2

Gwent
Newport 61 54-5
Cwmbran 9 28-3
Pontypool 9 24-4

Dyfed
Llanelli 14 52-9

Clwyd
Wrexham 21 54-2
Colwyn Bay 8 31-3

Before the 1960s most patients with Crohn's
disease in Britain were almost certainly treated in
hospitals and consequently statistics for hospital
admissions reflected both incidence and prevalence.
Since then however, more patients have been treated
entirely on an out-patient basis. The details have
been examined of patients identified in Cardiff
between 1967 and 1976 to estimate the accuracy of
the computer index; for patients in Cardiff the
recorded diagnosis was correct in 90Y% of cases.
Only 15 of the 140 patients in Cardiff were treated
entirely as out-patients between 1967 and 1976.
There is no reason to suspect that these figures
would differ greatly from those collected from other
parts of Wales and it is not unreasonable to presume
that hospital admissions remain a useful indication
of regional variation in the prevalence of Crohn's
disease. This assumption depends on the use of a
similar recording policy throughout Wales; the value
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of such statistics in calculating incidence is far more
restricted without reference to patients' notes. The
limitation of any incidence figures calculated directly
from the computer record can be seen from the
observation that only 92 of the 118 patients with
Crohn's disease identified by the computer developed
the condition between 1967 and 1976. The compari-
son between urban and rural prevalence of the
disease is limited by the difficulty of defining boun-
daries of cities and towns; the change from urban to
rural is an arbitrary one which has been defined by
including communities of less than 105 in the rural
population. This division identified approximately
50% of the population as urban and 50% as rural so
that the prevalence figures for Wales are based on
large populations of similar size.
The authors have found that significantly more

women than men have Crohn's disease with a male
to female ratio 1 : 1-38. This figure closely corre-
sponds with that seen in Cardiff (Mayberry, Rhodes
and Hughes, 1979) for 232 patients identified between
1934 and 1977 (1: 1-4), and similar values have
been found by Smith et al. (1975) in Clydesdale
(1 : 1-5), Miller, Keighley and Langman (1974) in
Nottingham (1: 1-6), and by Humphreys and Parks
(1975) in Northern Ireland (1 : 13). In Norway
(Myren et al., 1971) and Sweden (Brahme, Lind-
strom and Wenckert, 1975), however, figures for
males and females are almost equal.

Period prevalence always exceeds point prevalence
because it includes patients who have died or moved
from the area during the period of study. However,
in Crohn's disease, which has a low mortality, the
effect of these 2 events is unlikely significantly to
detract from comparison of point and period
prevalences. The available point and period preva-
lence figures for Crohn's disease in northern Europe
do not differ markedly, with values of 40-2 in Wales,
32-5 in north-eastern Scotland (Kyle, 1971), 26-5 in
Nottingham (Miller et al., 1974) and 27 in Uppsala
(Norlen et al., 1970). The very low prevalence of 9
recorded in Oxford (Evans and Acheson, 1965) may
partly reflect the exclusion of patients with colonic
disease. It is notable that the period prevalence of
Crohn's disease in Wales is greater than that
recorded elsewhere in the U.K. with particularly
high values in South and West Glamorgan. The
highest recorded prevalence figures in the world
come from Malmo in southern Sweden (Brahme et
al., 1975) with a figure of 75-2 cases. The authors
obtained comparable values from the towns of
Newport (54-5), Barry (76-1), and Neath (106-2);
the respective populations of these towns are
111 930, 42 070, and 28 260 compared with 251 431
in Malmo. The number of cases recorded in the
Malmo study (191) was larger than from any of the
South Wales towns.

The difference between urban and rural prevalence
or incidence of the disease has been noted in some
previous studies. In the Northern Ireland study
(Humphreys and Parks, 1975), which involved 159
cases, the incidence was higher in the 8 main towns
compared with the country. The Aberdeen study
(Kyle, 1971) based on 166 cases, showed a higher
prevalence for city dwellers (40) compared with only
29 for those in the country. In Wales, the comparable
figures are 47-6 for the city dwellers based on 31
towns and 34 for the rural population. In Notting-
ham, Miller et al. (1975, 1976) evaluated clustering
of cases by time and place of onset in 260 patients
diagnosed between 1958 and 1973, and were unable
to demonstrate this in patients in south Notting-
hamshire and south-east Derbyshire. Several other
studies from both Europe and New Zealand also
show that the disease is more common in town
dwellers. In New Zealand (Couchman and Wigley,
1971), there was no difference between the North
and South island but the urban mean rate per
annum was significantly greater than the rural rate
(119 compared with 59). Fourteen of 18 patients in
Bologna province, Italy (Lanfranchi et al. 1976)
lived in towns, but the numbers are too small to
allow a statistical analysis. Myren et al. (1971)
examined 233 cases throughout Norway and found
the disease was least common in the eastern part of
the country and most common in the adjacent region
of southern Norway. However, in a further study of
123 cases from central Sweden, Norlen et al. (1970)
were unable to show any differences in incidence in
urban and rural populations. The present authors
recently demonstrated a striking increase in the
incidence of Crohn's disease in Cardiff (Mayberry
et al., 1979) with annual figures in the region of
5/105 of the population and predict that further rises
in incidence will inevitably increase the demands on
the medical and social services involved in the care
of these patients.
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