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SUMMARY The data from a large group of children with biopsy proved coeliac disease born in the
Rehovot-Ashdod region of Israel and treated in a regional hospital provided us with the basis for
the determination of the annual birth cohort incidence of coeliac disease for the period 1968-81.
The findings show a minimum birth cohort incidence of 1*71/1000 live births. The highest
incidence rate was in children of Asian origin and the lowest in second generation Israel born. The
incidence of coeliac disease rose sharply during the study period.

The reported prevalence of coeliac disease varies
considerably according to diagnostic methods used
and the geographical region surveyed. Studies based
on small bowel biopsy proved cases have found
prevalence rates ranging from 1:500 to 1:4500.1-7
The goal of our study was to discover the incidence

of coeliac disease in the Rehovot-Ashdod region of
Israel, and to examine ethnic differences in the
occurrence of the disease in this region.
Kaplan Hospital, a 520 bed acute care general

hospital, serves a population of 250 000-the large
west coast cities of Rehovot and Ashdod (50 000-
60 000 each) and several smaller cities, towns and
agricultural settlements spread over an area of about
1000 sq km. Rehovot was settled in 1890 by refugees
from Eastern Europe and Ashdod in 1956 by
refugees from North African countries. Successive
waves of immigration to the region have resulted in a
population that today is about 65% North African,
Asian, or Middle Eastern and 35% Western in origin

Kaplan Hospital is owned by Kupat Holim, the
Health Insurance Institute of the General Federation
of Labor, and is a major teaching affiliate of the
Hebrew University-Hadassah Medical School. There
are 80 paediatric beds and a paediatric
gastroenterology clinic directed by a full time
paediatric gastroenterologist (AA).

Patients and methods

All patients were diagnosed by small intestinal
biopsy. Morphological findings were classified as

follows: 1 - normal, 2 - slight changes, 3 - partial
villous atrophy, 4 subtotal villous atrophy, 5 -
total villous atrophy. Findings 3-5 were considered
diagnostic for coeliac disease.

Cases of coeliac disease were divided into three
groups according to the number of biopsies
performed as of 31 December 1982.
Group 1 included all patients with one

pathological biopsy on a normal gluten containing
diet.
Group 2 consisted of all patients with a

pathological biopsy on normal diet and a second
biopsy showing definite improvement on gluten free
diet.
Group 3 included patients with a third biopsy

showing deterioration of the mucosal appearance
after gluten challenge. This group corresponds to the
definition of ESPGAN, the European Society for
Paediatric Gastroenterology.'
The total number of annual live births was

obtained from the computerised records of Kaplan
Hospital. Birth cohort incidence rates were
calculated as the ratio of cases diagnosed among
children born in a particular year per number of live
births in that year. We tried to eliminate outmigrant
patient bias by checking the records of the four major
paediatric gastroenterological clinics in Israel,
looking for any coeliac child born in our area but
diagnosed outside our hospital. We found only one
case and included him in our study. We also surveyed
10 paediatricians in the community, looking for
patients with coeliac disease under their care. All
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cases of coeliac disease being treated by community
paediatricians were known to us and had already
been included in our study.

Ethnic origin of the mothers of the coeliac patients
was assessed from the hospital records, and
denominator data on ethnic origin of all parturient
women was estimated from hospital records for the
years 1970, 1973-6, and 1979-80. Ethnic specific
rates were calculated and differences compared by
the z test.

Eighty four patients were screened by a method
previously described' for the presence of HLA
antigens B8, DRW3, and DRW7. The presence of
these antigens was measured in the coeliac patients
and a group of 90 adult controls, employees aged
20-35 of the Hebrew University-Hadassah Medical
School. Half the controls were women, 52 (58%)
were of Western origin and 38 (42%) were of Middle
Eastern, Asian, or North African origin. Differences
between coeliac patients and controls were compared
by the z test.

Results

A total of 111 patients was diagnosed. Fifty eight
(52%) were female; seventy eight (70%) were
diagnosed by first biopsy before the age of 2 years. As
of 31 December 1982, 37 of the 111 had fulfilled the
classical definition of coeliac disease (group 3), and
67 had had two definitive biopsies-a pathological
biopsy on a normal diet and a biopsy showing
improvement on a gluten free diet (group 2).
The birth cohort incidence rate of coeliac disease,

according to the ESPGAN definition, (group 3), was
0 57/1000 live births. For group 2 (diagnosis by two
biopsies) and group 1 (one biopsy) the rates were
1*03 and 1 71/1000 live births, respectively (table 1).
The smaller number of patients in groups 2 and 3
after the year 1975 reflected our policy of delaying
the second and third biopsies for two to four years in
most children who remain clinically well on the
gluten free diet.

Since 80% of patients with a single positive biopsy
who underwent second and third biopsies ultimately
fulfilled the ESPGAN definition for coeliac disease,
we thought that the incidence for group 1 was closest
to the true incidence of coeliac disease, and
subsequently we shall refer to group 1 as our

incidence cases. The figure shows the annual birth
cohort incidence rates in our population for the
period 1969-79 (three year moving averages). There
was an almost continuous rise in incidence from 1970
to 1978.

ORIGIN

Table 2 shows the distribution of the patients
according to mother's country of birth and gives

Table 1 Live births and number ofcoeliac patients born in
1968-81 according to birth year and patient group*
Birth year Group It Group 2t Group 3 No live births

1968 6 4 2 4181
1969 1 1 1 4246
1970 3 2 1 4486
1971 1 - - 4723
1972 3 3 3 4679
1973 6 5 5 4177
1974 7 6 4 4227
1975 15 10 7 4551
1976 9 9 4 4951
1977 11 9 4 4930
1978 1 1 9 3 4914
1979 29 9 3 5038
1980 6 - - 5055
1981 3 - - 4842

Total 111 67 37 65000

Average annual
incidence per
1000 1-71 1-03 0 57

'See methods for definition of three patient groups.
tlncludes groups 2 and 3.
tlncludes group 3.
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1969 70 71 72 73 X 75 76 77 78 79
Year of birth

Birth cohort incidence ofcoeliac disease (group I cases, see
methods).
Table 2 Coelic disease incidence rates (per 1000 live births)
according to mothers' origin, 1968-81.

Cassc of Birth cohoritinciJ&nci
Moters' origin Live births coeliac discase per 1000 live births

Asia and
Middle East 9 557 23 2-41

N Africa 13 571 24 1 76
Europe and
Americas 11277 20 1 77

Israel 29 308 37 1 26
Unknown 1 287 7
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origin specific incidence rates. The highest incidence
was in children born to women of Asian and Middle
Eastern origin and the lowest in children born to
women born in Israel.

HLA
Eighty four patients were screened for presence of
HLA B8, DRW3, and DRW7 and compared with a
control group of 90 healthy controls. The three
antigens were significantly more frequent in the cases
than in the controls (table 3).

Table 3 HLA antigens in coeliac patients and controls

Group I Group 2 Group 3 Controls
(n = 84) (n = 49) (n = 34) (n = 90)

Antigen No % No % No % No % p'

B8 21 25 0 12 24 5 8 23-5 6 6-7 00008

DRW3 32 38-1 19 38-8 13 38-2 13 14-4 0-0003

continued fall in incidence, as noted by Littlewood,11
then the persistent intermarriage of Jews of different
ethnic origins (and genetic backgrounds) will
undoubtedly be invoked as an explanation of the
decrease.12 It is too early, however, to say with any
certainty that the disease is on the wane.
We have shown different incidence rates in our

different ethnic origin groups. There are numerous
reports of differing incidence of coeliac disease in
different ethnic groups in other countries,4 6 13 but as
in the other studies it has not been possible for us to
distinguish between genetic and dietary influences.
In all likelihood both play a part in establishing
susceptibility and influencing the clinical picture of
this disease.

Supported in part by Stifftung Volkswagenwerk,
Federal Republic of Germany.

DRW7 39 46-4 23 46-9 17 50 0 22 24-4 0-002

*For difference between group 1 and controls.

Discussion

We have indicated our reasons for believing that our
group 1 incidence rate is close to the true incidence
rate of coeliac disease. Additonal evidence is the
almost identical HLA distribution of groups 1, 2, and
3 (table 3). Using our average rate of 1 71/1000, our
incidence is higher than that of Scotland,
Switzerland, and France,568 the same as Ireland,2
and lower than Austria.3

It is possible, furthermore, that we have
underestimated the true incidence of coeliac disease
in our population because of the presence of
subclinical cases, late diagnosis in adults, and the
possibility that some infants died before diagnosis
could be made.
The clear rise in the incidence rate during the

period 1970-8 corresponds with the results of
Jansson' and Borgfors "I from Sweden. We do not
think that the rise is an artifact of increased
awareness of the disease, particularly since we have
presented birth cohort incidence rates, and any
increased suspicion of the diagnosis in the later years
of the survey would have added more cases to earlier
birth cohorts as well as to later ones.
The downward turn of the incidence curve in the

birth year 1979 m,ay, however, be an artifact of not
yet diagnosed cases. If future surveys show a
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