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Changes in clinical features of coeliac disease in adults
in Edinburgh and the Lothians 1960-79

RICHARD F A LOGAN, GEORGE TUCKER, EDITH A RIFKIND, ROBERT C HEADING,
ANNE FERGUSON

Abstract

From 1960 to 1979 there was a threefold increase in the
number of cases of coeliac disease diagnosed annually in
adults in Edinburgh and the Lothians. Women accounted
for 80% of the increase and their mean age at diagnosis
was significantly reduced. The ratio of female to male
new cases changed from 1-25 in the '60s to 2-5 in the
'70s. In the period 1975-9 56 of 102 adults with coeliac
disease presented with no gastrointestinal symptoms,
including 30 cases diagnosed as a result of minor bio-
chemical or haematological abnormalities, such as red-
cell macrocytosis without anaemia. Over the same
period, only 13 presented with a typical malabsorption
syndrome compared to 24 of 38 (63%) in the years 1960-4.
During 1975-9 58 new cases had no anaemia, compared
with eight (21%) in the earlier period. Hypoproteinaemia
(concentration <60 g/l) and hypocalcaemia of <2 00
mmol/l (8 mg/100 ml) were also less common.
Though a real increase in the incidence of coeliac

disease cannot be discounted, these changes are more
likely to be the result of greater awareness of the disease
and a lowered threshold for investigation.

Introduction

With the introduction of peroral jejunal biopsy for the diagnosis
of coeliac disease estimates of the prevalence of the disease in
the United Kingdom have steadily risen from 1 in 8000,
suggested in 1950, to recent estimates in children of around 1
in 1000.1 2 In 1979 the crude prevalence in Edinburgh and the
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Lothians was 61/100 000 (1 in 1637) with a peak of 90/100 000
in the age group 5-14 years.3 While textbook descriptions of
coeliac disease emphasise features such as diarrhoea, weight loss,
anaemia, and malabsorption, recent series have drawn attention
to the numbers presenting with trivial, often unrelated, illness.4 5

Although it is generally assumed that the rising prevalence
reflects increased awareness and improved diagnosis, the
apparent decline in coeliac disease in childhood reported
recently from Glasgow and Leeds suggests that pronounced
changes in incidence may be occurring.6 Increased awareness
of any chronic disease may increase numbers and also lead to a
decline in severity at diagnosis and to earlier diagnosis.
We describe the current presentation of coeliac disease in

adults in Edinburgh and Lothian and, by comparison with an
earlier period, attempt to determine whether there has been any
change in severity that might account, at least in part, for a rise
in prevalence.

Methods

In 1979 a register of patients with coeliac disease was established
in Edinburgh and the Lothians. The population of Lothian Region
at the time of the 1971 census was 746 000. Cases of coeliac disease
were identified from the records of the gastrointestinal units at the
Royal Infirmary of Edinburgh and the Western General Hospital;
hospital discharge records (Scottish Hospital In-patient Statistics);
the histopathology records of the four pathology laboratories in the
region from 1955 to 1980; and a postal survey of all general prac-
titioners in Edinburgh and the Lothians. For all patients included in
the register a clinical diagnosis of coeliac disease has been sub-
stantiated by abnormal findings at jejunal biopsy. All biopsy specimens
were reviewed by one of two pathologists (Dr A Busuttil, Dr H
Gilmour) without knowledge of the clinical details.

Patients who had dermatitis herpetiformis were recorded separately
and have been excluded from this report. The study is confined to
those patients in whom coeliac disease was diagnosed after their 15th
birthday, and who are therefore classified as adults with coeliac
disease; patients re-presenting because of a lapse in treatment of
childhood coeliac disease have been excluded.
An analysis of sex, age, and year of diagnosis was performed on all

of the adults registered. In addition, a more detailed analysis of
clinical features was performed on those presenting to the two major
teaching hospitals in the region, the Royal Infirmary and the Western
General Hospital. These patients fulfilled two criteria: an appropriate
abnormal finding on jejunal biopsy and a clinical or histopathological
response to a gluten-free diet.
The date of diagnosis has been taken as the time of clinical diagnosis,

which also was the date of the first abnormal finding at biopsy in all
but three cases in the 1960-4 period and in all cases in the 1975-9
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period. The results of investigations performed at the time of first
attendance at hospital or closest to that time have been used to
determine investigative abnormalities. For the purposes of this study,
presentation as overt malabsorption syndrome has been defined as
"symptoms of diarrhoea and weight loss with either anaemia of
< 10 g/dl, hypoproteinaemia of < 60 gm/l, or hypocalcaemia of
<2 00 mmol/l (8 g/100 ml)." Tests of significance have been per-
formed using the unpaired t test and X2 test with Yates's correction.

Results

Table I gives the number of cases of coeliac disease in adults
diagnosed in all hospitals in the Lothians for the years 1960-79. A
total of 47 cases (21 men, 26 women) were diagnosed in 1960-4 and
a total of 138 (41 men, 97 women) in 1975-9. Whereas the number of
cases diagnosed in men in each five-year period has increased only
since 1975, the number of cases in women increased steadily over the
whole period. The ratio of women to men increased from 1-25 in the
1960s to 2 5 in the 1970s (X2=6 83, p < 0 01).
The table also shows the mean age at diagnosis for each group with

the age distribution. For men, mean age at diagnosis has not changed
significantly during the 20 years of the study. Mean age at diagnosis
for women fell from 47-9 in the 1960s to 41 8 in the 1970s (unpaired
t test, t = 2 73, p < 0-01).

TABLE I-Cases of coeliac disease in adults diagnosed in Edinburgh and the
Lothians 1960-79 by sex and age

1960-4 1965-9 1970-4 1975-9

Men:
15-24 0 3 2 3
25-34 2 4 2 6
35-44 3 3 5 8
45-54 13 8 2 10
55-64 1 7 3 9
65-74 2 2 5 3
75-84 0 0 0 2

Total 21 27 19 41
Mean ± SD (years) 48 7 ± 9-8 45 7 ±16 1 47 6 ±17-0 47-5 ±15 7

Women:
15-24 0 2 9 12
25-34 4 6 13 22
35-44 5 7 11 21
45-54 6 6 5 13
55-64 9 11 12 22
65-74 2 3 2 6
75-84 0 0 0 1

Total 26 35 52 97
Mean ± SD (years) 48-8 4121* 47 2±14 0 40 9 ±14-3 42.2±15-9*

*t= 1-97, 0 05<p<0 06.

CLINICAL FEATURES

Table II shows the clinical features of all adults with coeliac disease
referred to the Royal Infirmary and Western General Hospital,
Edinburgh in 19604 (38 cases) and 1975-9 (102 cases).
Mode of presentation-Using the term malabsorption syndrome as

defined above, the number of cases of coeliac disease presenting as an
overt malabsorption syndrome has fallen absolutely as well as pro-
portionally between the two five-year periods (X2 = 33 64, p < 0 001).
This change affected both sexes. Clinical presentation as a result of
symptoms from anaemia, osteomalacia, or hypocalcaemia occurred
virtually only in women and the proportion of those presenting in
this way showed no significant change. Although the number of
patients presenting with diarrhoea but without overt evidence of
malabsorption has risen, the increase in the proportion of those
presenting in this way is not significant (x2=0 77, p>0 10). In the
period 1975-9, a total of 41 of the 102 patients complained of diarrhoea,
a further four presented with complications of the disease and had
abdominal pain or dysphagia, and one presented with dyspeptic
symptoms. The remaining 56 patients had no gastrointestinal
symptoms.

Weight loss and small stature-In 1975-9 six patients presented with
problems of weight loss without diarrhoea. Coeliac disease was
suspected in four of these because of the presence of an associated
condition (possible childhood coeliac disease in two, small stature in
one, and fibrosing alveolitis in the fourth). In the remaining two cases
selective IgA deficiency and red-cell macrocytosis led to jejunal
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TABLE II-Clinical presentation of adults with coeliac disease referred to the
Royal Infirmary and Western General Hospital, Edinburgh

Men Women Total

1960-4 1975-9 1960-4 1975-9 1960-4 1975-9

Malabsorption syndrome 14 4 10 9 24 13
Anaemia or calcium

malabsorption 1 0 6 15 7 15
Diarrhoea and weight loss 4 8 3 20 7 28
Weight loss and short

stature 4 5 9
Minor blood abnormality 8 22 30
Associated condition 3 4 7

Mean age (years) 47 3 45-9 49 3 40 3 48-3 41 8

Total 19 27 19 75 38 102

biopsy. Investigation of short stature alone identified three cases of
coeliac disease, two of whom are men. A further six women who
presented with other features were noted to be short, all being shorter
than 5 foot (1 5 m).

Minor biochemical or haematological abnormalities-During 1975-9,
30 cases of coeliac disease were identified as a consequence of minor
abnormalities found on routine blood tests. None of these patients had
diarrhoea or symptoms due to anaemia, osteomalacia, or hypocal-
caemia. In 13 cases (11 women) the abnormality was red-cell macro-
cytosis (mean cell volume >98 fl) without anaemia (haemoglobin
>11-5 g/dl in women, >13 0 g/dl in men). In a further 10 cases
(seven women) anaemia ranging from 7 to 11 g/dl was found on routine
screening tests and in eight was due to iron deficiency. In this group
were three men and one woman who were investigated after being
twice rejected as blood donors because of mild anaemia. Three women
were investigated because a blood film showed features suggesting
hyposplenism. Three men and one woman were investigated because
of small increases in their serum alkaline phosphatase activity (range
109-196 IU/1), which in two cases was associated with mild hypo-
calcaemia (serum calcium 1-9 mmol/l (7-6 mg/100 ml) and 2 03 mmol/l
(8 1 mg/100 ml)).

Associated conditions-During 1975-9, seven cases were identified
because of conditions now known to be associated with coeliac
disease: recurrent aphthous ulceration in two cases and jejunal
ulceration and stricturing in another two. Of the remaining three, one
man had malignant histiocytosis of the small bowel, one woman had
an oesophageal cancer and rickets, and one man underwent jejunal
biopsy as part of a research study on eczema.

RESULTS OF ROUTINE INVESTIGATIONS

Anaemia (table III)-In all cases, at least one measurement of
haemoglobin at the time of diagnosis was available. Between the two
periods there was a trend towards less severe or no anaemia at

presentation. The greatest proportional increase occurred in those
presenting with a normal haemoglobin concentration (x2 = 12 85,
p <0001). These changes have affected both sexes but have been
greater in women where the proportion without anaemia has risen
from 110% to 600%. In parallel with the number of patients presenting
with symptoms of anaemia, moderate or severe anaemia was found
more often in women (23 of 94) than in men (six of 46), but this
difference was not significant.

Hypoproteinaemia and hypoalbuminaemia (table IV)-Information
on serum or plasma protein and albumin concentrations was not
available for all patients. As shown in table IV, the total frequency of

TABLE III-Frequency of anaemia in patients referred to Royal Infirmary and
Western General Hospital, Edinburgh

Normal haemoglobin*
Mild anaemiat
Moderate anaemia4

Men Women

1960-4 1975-9 1960-4 1975-9

NoI No % No 0O No

6 (32) 13 (48) 2 (11) 45 (60)
10 (53) 11 (41) 9 (47) 15 (20)
3 (16) 3 (11) 8 (42) 15 (20)

Total

1960-4 1975-9

No % No %

8 (21) 58 (57)
19 (50) 26 (26)
11 (29) 18 (18)

Total 19 27 19 75 38 102

*Men >13 g/dl, women >11 5 g/dl. tMen 11-13 g/dl, women 10-11 5 g/dl. $Men
< 11 g/dl, women < 10 g/dl.
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hypoproteinaemia has fallen considerably (X2 = 26 16, p <0001) as
has the frequency of hypoalbuminaemia.

Hypocalcaemia (table IV)-In the absence of simultaneous serum
albumin measurements minor degrees of hypocalcaemia were difficult
to assess. Hypocalcaemia of <2-00 mmol/l (8 mg/100 ml) was
uncommon in either five-year period, the proportion falling from 31 °,
to 130 (!2= 3-72, p 0-05).

TABLE Iv-Frequency of biochemical abnormalities

Men Women Total

1960-4 1975-9 1960-4 1975-9 1960-4 1975-9

No(O *) No(",,*) No('-'(,*) No(>O*) No(",,*) No( '*)

Total serum protein
60 g/l 13 (77) 2 (8) 6 (38) 8 (12) 19 (58) 10 (11)

Serum albumin
35 gl 11 (92) 4 (17) 6 (46) 14 (22) 17 (68) 18 (20)

Serum calcium
-- 2 00 mmol/l 7 (41) 0 (0) 2 (17) 11 (17) 9 (31) 11 (13)

= Expressed as percentage of available measurements.
Conversion: SI to traditional units-Calcium: 1 mmol/I 4 mg/lOO ml.

Discussion

Since 1960 there has been a threefold increase in the number
of adults presenting each year with coeliac disease. This increase
has occurred in a region of Scotland where the total population
growth has been less than 5%' . To obtain reasonable numbers
of patients for the earlier period we included those who were
not resident in the Lothians at the time of diagnosis. In recent
years, with the development of district general hospitals,
referrals from outwith the region have decreased but exclusion
of these cases leaves a similar rate of increase. Thirty-two of the
47 patients diagnosed as having coeliac disease during 1960-4
and 121 of the 138 during 1975-9 were resident in the Lothians.
Any retrospective analysis based on routine clinical records will
invariably necessitate selection for those records that can be
traced. No clinical record could be found for four cases in the
1960-4 period although results of a diagnostic jejunal biopsy
were available; such a small number is unlikely to have intro-
duced any appreciable bias.
The recent increase in number of adults with coeliac disease

could be due either to an increase in the incidence of the disease
or to an increased clinical awareness, and improved diagnosis,
of a disease with a long, fluctuating, and often subclinical
course.8 In the absence of any method of population screening
for coeliac disease the true incidence of the disease cannot be
determined. In contrast, we have provided evidence of diagnosis
with increasingly mild illness and, for women, at an earlier age.
This is in keeping with the hypothesis that earlier recognition
of the disease accounts for at least some, if not all, of the increase.
The findings of this study, which is based on a relatively

stable and well-defined population, support those from North-
wick Park, where Swinson and Levi found that only 26% of their
patients with coeliac disease presenting in the 1970s had classic
symptoms of steatorrhoea, osteomalacia, or anaemia.4 They also
found that in 440% of 88 cases the disease was suspected only
because of an unexplained abnormality on a full blood count,
which in a half was red-cell macrocytosis without anaemia. We
could not compare the frequency and severity of steatorrhoea in
the two periods as faecal fat was estimated in only 37 of the 102
cases in 1974-9 compared with 33 of 38 in the first. Of these,
three in the first and seven in the second period were within the
normal range. The diversity of clinical presentation of coeliac
disease, which has been emphasised by Barry,8 is underlined by
our finding that 55% of recent cases had no gastrointestinal
symptoms to attract attention to the relevant system. Even in
the 28 patients with diarrhoea but without obvious malabsorp-
tion, eight were initially diagnosed as having irritable bowel
syndrome until an unexpected minor blood abnormality led to
jejunal biopsy.

Current indications for jejunal biopsy should take into account
the wide range of presenting symptoms of this disease. If the
technique is used only when patients have classic malabsorption
syndrome, many cases will remain undetected. That this in fact
occurs is suggested by the considerable geographic variation in
England and Wales in membership of the Coeliac Society, and
by the correlation between membership of the Coeliac Society
and sales of jejunal biopsy capsules.4

Although women outnumbered men by two to one in this
study, the clinical features of the disease were very similar in
both sexes. A greater proportion of women presented with
anaemia or calcium malabsorption and men tended to have less
severe anaemia. Otherwise, there were no significant sex-related
differences. No consistent pattern emerged when the results for
the two hospitals were compared, except in the diagnosis of
coeliac disease in patients with associated conditions, a phenom-
enon which reflects referral to one of us with a particular interest
in the disease (AF). The excess of women over men has been
found in other series but, possibly because of their selected
nature, has aroused little comment.49 Among 1075 new adult
members of the Coe'liac Society the ratio of women to men was
2-02.9 These findings are in contrast to those in children with
coeliac disease, where most series report a ratio close to one. In
Lothian 145 girls and 116 boys have been registered as having
coeliac disease and among 453 new child members of the Coeliac
Society the ratio of girls to boys was 1-06.9 The possibility that
the true incidence of coeliac disease in men is much less than
that in women cannot be dismissed, but the sex ratio in children
with coeliac disease argues against it. The difference in adults
may be partly due to increased nutritional demands of women
during the reproductive years. Such an explanation is consistent
with our finding that presentation as a result of symptoms of
anaemia or calcium malabsorption occurred predominantly in
women. This can only be a partial explanation, however, as the
distribution of age at diagnosis shows that the excess of women
persists in the older age groups. Another factor to be considered
is the relative frequencies with which men and women use
health services. If, as seems likely, the explanation for the sex
ratio in adult coeliac disease is not differences in incidence but
in diagnosis, then perhaps as many as half of men with adult
coeliac disease remain undiagnosed.

We thank Dr A Busuttil and Dr Hugh Gilmour for reviewing all
the jejunal biopsy specimens; the many physicians in Lothian Region
who gave permission to study their patients; and the records officers
and records staff of the hospitals in Lothian Region, whose success in
tracing clinical records has been remarkable.

This study was supported by grants from the Scottish Home and
Health Department and the Wellcome Trust.
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