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Epidemiological study of abdominal tuberculosis
among Indian migrants and the indigenous
population of Leicester, 1972-1989

C S J Probert, V Jayanthi, A C Wicks, D L Carr-Locke, P Garner, J F Mayberry

Abstract
A retrospective, epidemiological study of
abdominal tuberculosis in the city of Leicester
from 1972 to 1989 is reported. Potential cases
were identified from hospital medical records
and endoscopy lists, in addition to the county
notification register. The city population of
280 000 included over 75000 South Asians.
There were 146 cases among South Asians and
six in Europeans, four of whom were British.
The standardised incidence of abdominal
tuberculosis in South Asians decreased
significantly from 22-3 cases/105/year during
the 1970s to 9.2 cases/105/year in the 1980s
(X2=42, p<0.001). The incidence during the
1980s was 10*7/105/year in Hindus, 8.7/105/year
in Sikhs, and 4.6/105/year in Muslims. The
relative risk to Hindus was 2.3 fold greater,
and for Sikhs 1.9 fold greater, than that for
Muslims, a finding similar to that in pulmonary
tuberculosis. The standardised incidence in
Europeans was 0.2/105/year and they had
significantly less abdominal tuberculosis than
South Asians (Z=8.6, p<0.001 and relative
risk=46). The standardised mortality ratio
was significantly increased in Europeans
(standardised mortality ratio=755, 95% con-
fidence interval 90-2730, X2=114 p<0001),
but not in South Asians (standardised mortality
ratio=68, 95% confidence interval 20-160).
Resection rates were similar between the two
ethnic groups. Abdominal tuberculosis still
occurs among migrants, and clinicians should
remain alert to this in South Asians.
(Gut 1992; 33: 1085-1088)
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South Asian migrants are at greater risk of
pulmonary tuberculosis than Europeans' and the
incidence within various ethnic groups may
differ.' The epidemiology of abdominal tuber-
culosis has received little attention, however, in
Britain.2` The differentiation of abdominal
tuberculosis from Crohn's disease may present
specific problems in South Asians,5-' particularly
as the incidence of Crohn's disease seems to be
increasing.'

Leicester is in the East Midlands and has a

large textile industry. Substantial immigration
occurred in the 1960s and early 1970s from South
Asia and East Africa. Most migrants were of
Gujarati or Punjabi descent. '°" The former are
predominantly Hindu and the latter Sikh,
although there are also a number of Muslims of
South Asian descent in the city. 'South Asian'
refers to people whose families originated in

India, Pakistan or Bangladesh, and includes
those who moved to East Africa, as well as their
offspring.'213
The aim of this study was to determine the

epidemiology of abdominal tuberculosis in the
city of Leicester and to compare the incidence
and mortality in the indigenous population with
that of South Asian migrants.

Methods

PATIENTS
The study was retrospectively carried out from
1 January 1972 to 31 December 1989 inclusive.
Potential cases were identified from hospital
activities analysis and Korner data from the
Leicestershire Health Authority and individual
hospitals, from the county tuberculosis notifica-
tion register and personal indexes (DLCL and
ACW). Demographic details and the results of
laparotomy, histopathological, microbiological,
radiological, and endoscopic investigations were
noted. Only patients diagnosed while residing in
the city during the study period were accepted
into the incidence study.

Cases were included if there was (i) microbio-
logical evidence of abdominal tuberculous
infection, and/or (ii) histological evidence of
caseating granulomas or mycobacteria, and/or
(iii) characteristic lymphocytic ascites with a
clinical response to antituberculous chemo-
therapy and/or (iv) radiological evidence of
terminal ileal disease again with a clinical
response to antituberculous chemotherapy, or
(v) a high index of clinical suspicion and a clinical
response to antituberculous chemotherapy.
The city of Leicester population data were

obtained from a variety of sources: Office of
Population Censuses and Surveys (OPCS) (1971
and 198 1),'4 '5 Leicester Council for Community
Relations (1978 and 1982),'6 Survey of Leicester
(1983)," and Leicester City Council projections
(1990) (personal communication). The Survey
of Leicester" gave the detailed structure of each
ethnic group.
The date of diagnosis was used for incidence

calculations. Incidence values were standardised
by the direct method'7 using the East Midlands
whole population structure for Europeans and
the Leicestershire South Asian population
structure for South Asians.'8 Data were analysed
using a modified Cochran's test for standardised
incidence values,'9 X2 test, relative risk for popu-
lation studies, and 95% confidence intervals.20
The outcome of disease was investigated
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Figure 1: Incidence of
abdominal tuberculosis in
South Asians. Incidence
peaked at the end ofthe
1970s and fell during the
1980s. The rolling incidences
were calculated from the
mean of three consecutive
years. For example 1976
value wasfoundfrom data
from 1975, 1976, and 1977.

Figure 2: Age specific
incidence ofabdominal
tuberculosis in South Asians.
There was a bimodal
distribution. In the 1980s the
incidence fell in each age
band, particularly the
young.
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abdominal tuberculosis than Europeans in the
Incidence | 1970s (Z=5.6, p<0-001) and the relative risk for

South Asians was 248 (95% confidence interval
61-1006).
From 1981 to 1989 the incidence of abdominal

tuberculosis fell significantly in South Asians to
9-2 cases/105/year (95% confidence interval 6-6-
11-6/105/year) (X2 with Yates correction=42,
p<0-00l). In Europeans the incidence was 0-2
cases/105/year (95% confidence interval 0-0.40/
105/year), a change which was not statistically
significant (x2= 17 ns). Although South Asians

1985 1989 had significantly more abdominal tuberculosis
than Europeans in the 1980s (Z=8.7, p<0001),
the relative risk to South Asians fell to 46 (95%

d a study of mortality confidence interval 17-128) (Fig 1).
opeans. In Europeans The proportion of cases for each South Asian
for each patient was religious group was the same during 1972-80 and
k of death each year 1981-89 (X2=0-459 ns). In the 1980s the
,e from standardised standardised incidence among Hindus was 10-7
East Midlands.2' This cases/105/year (95% confidence interval 5-
ir of diagnosis until 11 8/105/year) and Muslims 4-6 cases/105/year
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bution and X' test.

Ethical Committee approval was given for the
study.

Results
One hundred and fifty four cases of abdominal
tuberculosis were diagnosed in the city between
1972 and 1989, 146 were South Asians and six
Europeans, four of whom were English, one

Irish, and one Southern European. One hundred
and thirty eight of the 146 South Asians with
abdominal tuberculosis were born outside
Britain.

INCIDENCE
The mean standardised incidence for Europeans
from 1972 to 1980 was 0.09 cases/105/year (95%
confidence interval (CI) 0-0. 19/105/year). The
standardised incidence in South Asians was 22-3
cases/105/year (95% confidence interval 16-26/
105/year). South Asians had significantly more

x- South Asians 1972-80
South Asians 1981-89

Age band (yrs)

SEX RATIO AND AGE SPECIFIC INCIDENCE
There was a small excess of abdominal tuber-
culosis in male Europeans and Hindus (relative
risk 5 (95% confidence interval 0.5-43) and 1[27
(95% confidence interval 0-9-1-8) respectively).
Sikh and Muslim women, however, were at
slightly greater risk than men (relative risk 1-67
(95% confidence interval 0O7-3-3) and 11(95%
confidence interval 0 4-3 3) respectively).
The age specific incidence in South Asians

showed a bimodal distribution, with those over
70 years having the greatest incidence (Fig 2).
The incidence fell in each age group during the
study, particularly among young adults. There
were too few cases among Europeans to do a
comparable analysis.

SITE OF DISEASE
Of the 146 South Asian cases, 43% had peri-
toneal disease, 39% intestinal tuberculous, 12%
intraabdominal lymphadenopathy, and the
remainder hepatic involvement. Five of the six
Europeans had peritoneal tuberculosis and other
hepatic disease. One European was diagnosed at
necropsy after surgery.

RESECTION RATE
Of the 58 South Asian patients with intestinal
tuberculosis, 26 had a resection. One of the four
Europeans with intestinal involvement also had a
resection, but died immediately postoperatively.
Resection rates were similar between South
Asians and Europeans (x0-06 ns).

MORTALITY
Seven patients died during the study period, two
of whom were European. The expected number
of deaths among South Asians was 7 4 (standard-
ised mortality ratio= 68, 95% confidence interval
20-160) compared with 0-27 among Europeans
(standardised mortality ratio=755, 95% confid-
ence interval 90-2730, X=-11-4, p<0 001).
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DELAY IN DIAGNOSIS
Among the South Asians there were reliable data
for 49 cases with a mean time from onset to
diagnosis of 30 weeks (SD (40)). There was no
comparable information for Europeans.

Discussion
The standardised incidence of abdominal tuber-
culosis in South Asians in Leicester fell signific-
antly during the study period and is now 9-2
cases/105/year as has the relative risk to South
Asians. This is the first time a decline in the
incidence of abdominal tuberculosis in South
Asians has been shown and it recalls the changes
seen with pulmonary tuberculosis in Britain
during the 1940s.
The majority of cases of abdominal tuberculo-

sis arose among immigrants rather than their
offspring. This may suggest that the falling
incidence is related to a reduction in numbers
of immigrants. The majority of migrants to
Leicestershire arrived in the late 1960s and early
1970s."'° About half came from East Africa."
The age specific incidence is highest among those
aged between 20 and 60 years, however, and few
second generation South Asians had reached this
age during the study period. Those born after the
1967 migration from Kenya would only have
been 22 years old at the end of the study and it is
clearly too early to accurately assess the risk to
the second generation.

This is the first attempt to investigate mor-
tality from abdominal tuberculosis in a com-
munity based study. The standardised mortality
ratio surprisingly was not increased. The time
taken from onset of symptoms to diagnosis was
relatively short. Together these data suggest that
clinicians have a high index of suspicion, treat-
ment is effective, and prognosis good. The two
deaths among six European patients appears
poor, although the wide confidence intervals
shows the limited value of this observation
although clinicians should be vigilant to this
differential diagnosis in Europeans.
The incidence of abdominal tuberculosis in

South Asians in Leicester is similar to five cases/
105/year reported by Palmer et a12 between 1973
and 1983 in West London. In Bradford 45 cases
(1967-77) were identified among a population of
36000 South Asians.3 Although the incidence
was not calculated it was probably about 12-5
cases/105/year. In Blackburn 109 cases were
identified with an incidence of 0 43 cases/105/
year in Europeans and 35 7 cases/105/year in
South Asians between 1970 and 1984.4 These
disparities among South Asians are unlikely to
simply reflect a continuing downward trend and
may suggest different susceptibilities between
ethnic groups. For example, pulmonary tuber-
culosis is known to be seven times more common
in Hindus than Muslims.' The authors suggest
that Muslims are less likely to be vegetarian than
Hindus and this may affect resistance to infec-
tion.'l
The differentiation of Crohn's disease from

abdominal tuberculosis may be difficult.5-8
When the peritoneum is infected analysis of
ascites is often characteristic.23 Abdominal
tuberculosis can, however, mimic Crohn's

disease of the terminal ileum,5 jejunum,6 and
colon.78 While the demonstration of caseating
necrosis or the culture of acid alcohol fast bacilli
are necessary and are the yard sticks against
which other investigations have to be measured,
characteristic features may be found by endo-
scopy or radiology.24 Tandon compared abdomi-
nal tuberculosis and Crohn's disease in Indian
patients and found little difficulty in distinguish-
ing the conditions histologically; caseation and
confluent granulomas were found in abdominal
tuberculosis, while in Crohn's disease 'trans-
mural cracks and fissures were consistently
observed.'25 A therapeutic trial of antituber-
culous therapy has been suggested in equivocal
caseswhere there is sufficient clinical suspicion.26
A parallel investigation of Crohn's disease in

South Asians in Leicester27 has shown Muslims
to have a similar incidence to Europeans, but
Hindus and Sikhs significantly less Crohn's
disease. This pattern of susceptibility is the
reverse of that in abdominal tuberculosis. It is
possible that some cases of abdominal tuberculo-
sis were actually Crohn's disease, the converse is
less likely as each case met internationally
accepted diagnostic criteria. The time taken to
make the diagnosis of abdominal tuberculosis
was similar to that taken to diagnose Crohn's
disease in South Asians,27 22-8 weeks (t=
1-27 ns).

Clinicians need to be aware of the changing
incidence ofabdominal tuberculosis and Crohn's
disease in South Asians. Abdominal tuberculosis
is still common and in view of the possible
adverse effects of inappropriate treatment its
distinction from Crohn's disease is essential. The
diagnosis can no longer be simply based on a
patients' ethnic origin. There is no place for
complacency; abdominal tuberculosis remains a
significant problem in some communities in the
United Kingdom.
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