
ABSTRACT
Background
Delay in the diagnosis of coeliac disease prolongs
morbidity and may increase mortality. Little is known
about presentations in general practice that may
predict a subsequent diagnosis of coeliac disease.

Aim
To examine presentations in general practice during the
5 years prior to diagnosis of coeliac disease.

Design of study
A case-control study with each biopsy-proven coeliac
disease case matched by age, sex, and general
practice to an average of two controls.

Setting
Thirty-seven general practices in south-east Wales.

Method
Cases were identified via a secondary care clinic and
controls recruited from the general practices of cases.
General practice clinical records of both cases and
controls were analysed to determine frequency of
consultations, presenting symptoms, diagnoses,
referrals, and investigations during the 5 years prior to
diagnosis.

Results
Cases (n = 68) had an increased number of
consultations compared with controls (n = 160) during
the 5 years prior to diagnosis (mean difference five
consultations, P = 0.001). Three clinical features were
independently associated with subsequent diagnosis of
coeliac disease: depression and/or anxiety (odds ratio
[OR] = 2.5, 95% confidence interval [CI] = 1.1 to 5.7,
P = 0.031); diarrhoea (OR = 4.5, 95% CI = 2.0 to 10.0,
P<0.001); and anaemia (OR = 26.3, 95% CI = 5.7 to
120.6, P<0.001). Both diarrhoea and anaemia remained
associated even when data for the year prior to
diagnosis was excluded from the analysis.

Conclusion
GPs should consider testing for coeliac disease when
patients present often, especially with diarrhoea and/or
who are discovered to be anaemic. Further research is
required to clarify the role of depression and/or anxiety
in the diagnosis of coeliac disease.

Keywords
case-control; coeliac disease; risk factors.

INTRODUCTION
Coeliac disease, or gluten-sensitive enteropathy, is a
disease of malabsorption characterised by
inflammation of the small intestinal mucosa.
Symptoms rapidly improve on a strict gluten-free diet.

Early diagnosis is associated with lower
standardised mortality ratios.1,2 Treatment improves
quality of life and depressive features, and reduces
malabsorption, which in turn reduces the risk of
complications such as osteoporosis, peripheral
neuropathy, micro-and macrocytic anaemia.3–5

Treatment also reduces the risk of malignancy,
specifically gastrointestinal carcinoma or lymphoma,
which develops in up to 15% of those where the
disease is left untreated.6,7 Diagnostic delay is
common both in primary and secondary care, and
results in protracted morbidity,8 with a median
duration of symptoms of 4.9 years before diagnosis.9

Screening studies suggest that many cases
remain undetected and the prevalence of people in
the UK who are positive on serological screening
may be as high as 1 in 100.10,11 While classic
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symptoms such as diarrhoea are well recognised,
the majority of patients present with diverse, non-
specific, and vague symptoms that are not often
obviously attributable to the gastrointestinal tract or
to coeliac disease. Generalised aches and bone
pain, reflux oesophagitis, tiredness, migraine, and
depressive symptoms are all documented first-
presenting symptoms of the condition.12–18 Anaemia
may be treated for years with vitamin and iron
supplements without identification of the underlying
disease.

However, the symptoms linked to coeliac disease
are also common in many other conditions and are
presented in approximately a third of all
consultations in primary care.19 They also represent
common reasons for referral to secondary care.
Since a high proportion of consultations are
potentially influenced by a cluster of problems that
could be caused by coeliac disease, understanding
the frequency of consultations and the nature of
presentations in general practice before a diagnosis
of coeliac disease is made may aid earlier diagnosis
through identifying hitherto unrecognised pointers to
the diagnosis. A case-control study was therefore
conducted to examine presentations in general
practice during the 5 years prior to diagnosis of
coeliac disease.

METHOD
Participants
Eligible cases had biopsy-proven coeliac disease
and fulfiled the updated European Society of
Paediatric Gastroenterology and Nutrition (ESPGAN)
criteria,20 were diagnosed after 1 January 1998, aged
over 18 years at time of diagnosis, and registered
with a general practice in south-east Wales. The
1 January 1998 was used as a cut-off date for
diagnosis to increase the chances of completeness
of GP clinical records studied during the 5 years prior
to this date. Cases were identified at the coeliac
clinic at Llandough Hospital, Cardiff. This is the main
secondary care centre for coeliac disease for Cardiff
and the Vale of Glamorgan and serves a total adult
population of approximately 340 000. Referrals to
this clinic arise from both primary and secondary
care.

Five potential controls were matched to each case
by sex, general practice, and date of birth (within 1-
year bands) with the aim of recruiting two controls
per case. Exclusion criteria for both cases and
controls were unobtainable GP clinical records.

Cases were recruited following a formal diagnosis
of coeliac disease and prior to a routine consultation
at the hospital coeliac clinic. Once consent was
obtained, the patients’ GPs were contacted to obtain
access to their general practice clinical records, and

to enlist the GPs’ help in recruiting controls. Potential
controls were contacted via a letter from the GP, with
an attached information sheet, and a consent form
which would allow the research team to extract
relevant data from their clinical records. A form
indicating non-consent was also included to
estimate the proportion that declined to participate.
After 2 weeks if less than two control patients per
case had consented, the practice was approached
once more to identify five additional potential
controls.

Obtaining and extracting clinical data
Photocopies were made of the general practice
clinical records for the consenting case and
corresponding controls for the 5 years prior to the
date in which coeliac disease was first mentioned in
the clinical records of cases. Computer and paper
clinical records were copied along with the summary
sheet. A research nurse anonymised the clinical
records and recorded the number of referrals to
secondary care consultants and clinical
investigations in primary care for each included year.
The clinical records were anonymised using a coding
system that was known only to the researcher
concerned. Missing clinical records for any period
during the 5 years were documented.

Two GPs not involved in obtaining copies of the
clinical records and blinded to case-control status
extracted and recorded information on to a pro-
forma, which listed possible common features of the
presentation and investigation of coeliac disease.
These features were derived from searching the
literature and from expert opinion. The overall
number of consultations per annum, as well as the
number of times that the specified symptoms and
diagnoses presented, were recorded. Comorbidities
that could account for a higher than average
consultation rate were also noted. Data extraction
was protocol driven, with explicit and detailed
inclusion and exclusion criteria for the consultations
and presenting features.

How this fits in
Earlier diagnosis of coeliac disease reduces morbidity and risk of complications.
Diagnosis is often difficult as presenting features may not directly suggest
gastrointestinal disease. Presentations in general practice during the 5 years
prior to a diagnosis of coeliac disease were examined, and it was found that
patients subsequently diagnosed with coeliac disease had an increased number
of consultations compared with controls. Diarrhoea and anaemia were
significantly predictive of an eventual diagnosis with coeliac disease. Increased
awareness of the link between frequent consulting, diarrhoea, anaemia, and
coeliac disease may assist GPs in achieving earlier diagnosis of this important
and easily treatable condition.
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Data extraction was piloted by the two GPs who
each extracted data on the same set of 20 patient
clinical records. As a result of this pilot phase, minor
changes were made to the data extraction protocol,
for example clarification of the inclusion/exclusion
criteria and inclusion of extra categories of
presenting features.

Statistical analysis
Comparison of consultations. The numbers of
consultations were reported for both cases and
controls for the 1-year and the whole 5-year period
prior to diagnosis. To examine the effect that the
1 year prior to diagnosis may have on the overall
number of consultations, it was excluded from the

Controls invited to participate
in study, n = 488

Controls 
declined, 

n = 65 
(13%)

Controls 
consenting,

n = 192 
(39%)

No
response,

n = 231 
(47%)

Cases with
no controls,

n = 2
(3%)b

Cases with
1 control,

n = 7
(10%)

Cases with
≥2 controls,

n = 62
(87%)

n = 231
69 cases/162 controls

(7 cases with 1 control,
62 cases with ≥2 controls)

Controls 
eligible,
n = 182
(94%)

Controls 
ineligible,d

n = 10
(6%)

Controls’
notes copied,

n = 162
(89%)

Controls’
notes not 
copied,e

n = 20 (11%)

1 case (2
controls)

ineligible <18 
years oldb

Cases’ notes copied, 
n = 72 (96%)

Cases’ notes not copied,
n = 3 (4%)

Cases ineligible,a

n = 3 (4%)
Cases eligible, 
n = 75 (96%)

Cases declined,
 n = 4 (5%)

Cases consenting,
n = 78 (95%)

FINAL SAMPLE 
n = 228

68 cases/160 controls

Cases

Controls

Practice declined
participation,c

n = 3 (100%)

Practice consented
to case and control,

n = 71 (99%)

Practice consented
to case only,
n = 1 (1%)b

Cases approached in coeliac clinic, n = 82

Cases where controls matched and letters
sent by practice, n = 71 (100%)

Figure 1. Flow chart of
recruitment.

aPatient lived outside study area (n = 1), patient changed practice (n = 1), patient diagnosed with coeliac disease in 1989 (n = 1).
bExcluded from study. cRefused participation (n = 2), practice consented to case only but wanted payment (n = 1). dIncorrect
matching (n = 4), no notes or notes missing (n = 3), previous notes not forwarded (n = 3) eLate responders.
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5-year period. The median and interquartile range
were used to describe the skewed distribution of
the number of consultations in the cases and
controls. Differences between the number of
consultations for each case and the average
consultations of the case’s matched controls were
calculated. Since these differences were normally
distributed, the mean of the differences were
calculated with 95% CIs. A weighted paired t-test
that took into account the varying number of
controls per case was used to compare the two
groups.

Independent predictors of coeliac disease.
Conditional logistic regression was used to
calculate odds ratios (ORs) and 95% CIs to
investigate features that could potentially be more
frequent in those subsequently diagnosed with
coeliac disease. Two separate models were run;
one examining patient’s symptoms and diagnoses
and another examining GP referrals and
investigations. Only variables with expected values
of greater than five per cell in either cases or
controls, and those significant at the 10% level in
univariate analyses were included. Analyses were
repeated excluding data from the year prior to
diagnosis to identify earlier presenting features of
coeliac disease. All analyses were performed using
SPSS (version 12) and SAS (version 8.02).

Sample size. A sample size calculation was
conducted prior to the study and showed that 68
cases and 136 controls were required for 80%
power to detect an increase of two consultations
per annum at the 5% significance level (from
population consultation rate of 4.95 per annum).21

This calculation was based on unmatched cases
and controls, thus giving a conservative sample
size estimate.

RESULTS
Recruitment
A flow chart of the recruitment process is shown in
Figure 1.

Cases and controls
Two hundred and twenty-eight clinical records were
analysed; 68 cases and 160 controls, an average of
two controls per case. Cases and controls were well
matched (Table 1). There was no notable or
significant difference between cases and controls
with respect to comorbidity.

The average consent rate among those invited to
be a control was 43.4% (standard deviation =
23.1%), ranging from 0 to 100% for each case. There
was a higher consent rate from older controls (P =
0.001) and from practices in less deprived areas (P =
0.016).

Comparison of consultations
There was strong evidence of a higher rate of
consultations in cases compared with controls
during the 5 years prior to diagnosis (P = 0.001)
(Table 2). These differences were also seen for the
1 year prior to diagnosis and excluding the 1 year
prior to diagnosis (P<0.001 and P = 0.008
respectively).

Identification of predictors of coeliac disease
In total, 26 variables were considered for univariate
conditional logistic regression. Eight patient
symptoms and diagnoses, referral by GP and five
types of investigations were significantly associated
at the 10% level, with a subsequent diagnosis of
coeliac disease during the 5 years prior to diagnosis
(Table 3). An OR of greater than one implies a higher
probability in cases and a 95% CI including the value
1 indicates no statistically significant difference
between cases and controls. Thus, all associated
variables were more common in those with a
subsequent diagnosis of coeliac disease. However,
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Cases Controls
Characteristics (n = 68) (%) (n = 160) (%)

Age at diagnosis, years
<44 24 (35) 51 (32)
45–64 28 (41) 66 (41)
65–74 12 (18) 31 (19)
≥75 4 (6) 12 (8)

Males 19 (28) 44 (28))

Comorbidity present 21 (31) 58 (36)

Townsend deprivation scoresa –1.0 –1.2
(based on 2001 Census)22 (–4.0 to 2.6) (–3.6 to 2.6)

aMedian (interquartile range).

Table 1. Characteristics of cases and
controls.

Median Meanb

(IQR) (95% CI) P-value

Cases Controls Differencea

Consultations (n = 68) (n = 160) (Case - Control)

5 years prior to diagnosis 22 (12–35) 20 (10–31) 5.04 (2.09 to 7.99) 0.001
1 year prior to diagnosis 5 (2–9) 4 (1–7) 1.59 (0.79 to 2.40) <0.001
Excluding 1 year prior 16 (9 to 29) 15 (8 to 24) 3.47 (0.92 to 6.01) 0.008

to diagnosis

aDifference calculated for each case and the average consultations of its matched controls.
bMean values weighted for differing number of controls per case. IQR = interquartile range.

Table 2. Number of general practice consultations in cases
and controls during the 5 years prior to diagnosis of coeliac
disease.
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the same proportion of patients with coeliac disease
were issued with sick certificates as controls (26
versus 24% respectively), and had a similar number
of barium radiological investigations (7 versus 8%
respectively).

These statistically significantly associated factors
were subsequently entered in two separate
multivariate models. The multivariate conditional
logistic regression showed three patient symptoms

and diagnoses, referral by GP, and three kinds of
investigations independently associated with a
subsequent diagnosis of coeliac disease (Table 4).
Increased risk of being diagnosed with coeliac
disease was associated with patients presenting with
depression and/or anxiety, diarrhoea, or being
diagnosed with anaemia during the preceding
5 years. Coeliac disease was also associated with
being referred at least once during the 5-year period,
not necessarily to a gastroenterologist. Haematology
or immunology blood tests were also associated with
having coeliac disease, as was referral for any kind of
endoscopy.

Of the 68 cases, 54 (79%), had presented with
either diarrhoea, depression and/or anxiety, or had
been diagnosed with anaemia, compared with 71
(44%), of the controls. Similarly, 67 (99%) of cases
had at least one of the investigations listed in Table 4
or had been referred, compared with 128 (80%) of
the controls.

Thirty-five (51%) cases had presented with
diarrhoea, 28 (41%) depression and/or anxiety, and
23 (34%) had been diagnosed with anaemia at least
once during the 5 years prior to diagnosis. This
compares with 31 (19%), 51 (32%) and seven (4%),
respectively of the controls. Similarly, 14 (21%) cases
had presented with diarrhoea and depression and/or
anxiety compared with 14 (9%) controls, eight (12%)
cases presented with depression and/or anxiety and
had been diagnosed with anaemia compared with
four (3%) controls, 13 (19%) cases had presented
with diarrhoea and been diagnosed with anaemia
compared with three (2%) controls. Three (4%) cases
had all three features compared to three (2%)
controls.

Analysis excluding 1 year prior to date of
diagnosis
Multivariate analysis using data excluding the 1 year
prior to diagnosis was performed to identify early
features predictive of a subsequent diagnosis of
coeliac disease. Only diarrhoea, anaemia, and
microbiology tests were independently associated
(Table 4). Supplementary Figure 1 shows the timing
of consultations with diarrhoea and anaemia, and the
cumulative consultations for cases and controls.

DISCUSSION
Summary of main findings
This study has shown that patients subsequently
diagnosed with coeliac disease have an increased
number of consultations in general practice during
the 5 years prior to diagnosis.

Despite exploring a large number of symptoms
and diagnoses previously identified as potential
predictors of a diagnosis of coeliac disease, it was

n (%) with at least OR
one consultation (95% CI) P-value

Cases Controls
Variable (n = 68) (n = 160)

Patient symptoms and diagnoses
Depression/anxiety 28 (41) 48 (31) 1.8 (0.9 to 3.4) 0.090
Insomnia 21 (31) 30 (19) 2.2 (1.0 to 4.5) 0.040
Abdominal pain 29 (43) 53 (34) 1.9 (0.9 to 3.8) 0.080
Diarrhoea 35 (51) 28 (18) 4.6 (2.4 to 8.9) <0.001
IBS 11 (16) 11 (7) 3.0 (1.1 to 7.9) 0.030
Gastritis 21 (31) 29 (18) 1.9 (1.0 to 3.8) 0.060
Headache 17 (25) 24 (15) 2.0 (0.9 to 4.5) 0.090
Anaemia 23 (34) 4 (3) 25.9 (6.0 to 110.7) <0.001

GP referral and investigations
Referralsa 61 (90) 101 (64) 3.9 (1.7 to 8.7) <0.001
Endoscopyb 22 (32) 16 (10) 5.3 (2.3 to 12.2) <0.001
Haematology 64 (94) 90 (57) 13.1 (4.0 to 42.9) <0.001
Biochemistry 58 (85) 100 (63) 5.1 (2.1 to 12.6) <0.001
Microbiology 16 (24) 15 (9) 3.6 (1.5 to 8.6) 0.005
Immunology 29 (43) 27 (17) 4.9 (2.3 to 10.8) <0.001

aIncludes referrals to any secondary care consultants for any clinical investigations including
radiological and laboratory tests. bIncludes gastroscopies, sigmoidoscopies and
colonoscopies. OR = odds ratio. IBS = irritable bowel syndrome.

Table 3. Univariate analyses of features of general practice
consultations during the 5 years prior to diagnosis of
coeliac disease.

Variable OR 95% CI P-value

For the 5 years prior to diagnosis

Patient symptoms and diagnoses
Depression and/or anxiety 2.5 1.1 to 5.7 0.031
Diarrhoea 4.5 2.0 to 10.0 <0.001
Anaemia 26.3 5.7 to 120.6 <0.001

GP referral and investigations
Referrals 2.8 1.1 to 7.3 0.033
Endoscopya 2.9 1.1 to 7.5 0.026
Haematology 7.6 2.2 to 25.8 0.001
Immunology 3.6 1.4 to 9.0 0.006

Excluding 1 year prior to diagnosis

Patient symptoms and diagnoses
Diarrhoea 3.3 1.6 to 6.7 0.001
Anaemia 10.7 2.9 to 39.5 <0.001

GP referral and investigations
Microbiology 2.7 1.1 to 6.9 0.032

aIncludes gastroscopies, sigmoidoscopies and colonoscopies. OR = odds ratio.

Table 4. Multivariate analyses of features of general practice
consultations prior to diagnosis of coeliac disease.
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found that only diarrhoea, depression and/or
anxiety, or a diagnosis of anaemia were significantly
independently associated with the subsequent
diagnosis of coeliac disease. Diarrhoea and anaemia
remained associated even after excluding data for
the 1 year prior to diagnosis, indicating that
depression and/or anxiety was more prevalent in
cases during the year prior to diagnosis.

Patients subsequently diagnosed with coeliac
disease were also referred more frequently to
secondary care specialists and underwent more
investigations in primary care during the 5 years
prior to diagnosis compared with controls, but this
difference was particularly marked for the 1 year
prior to diagnosis. A higher proportion of
microbiology investigations were found in cases
when data for the year preceding diagnosis was
excluded from the analysis, which may be related to
the testing of stool specimens.

Strengths and the limitations of the study
Sixty-eight cases were successfully recruited and
each case was matched with at least two controls,
thus achieving the sample size calculation target.
Restricting researcher access to the clinical records
of only those patients who have provided written
consent may lead to greater bias in contemporary
case-control studies compared to studies conducted
before this became standard practice. In this study, a
high consent rate for sequentially approached cases
in the secondary care centre resulted in a low risk of
selection bias for case. The sample of cases in this
study have comparable demographic characteristics
to patients with coeliac disease in other studies.9,22

However, unsurprisingly, a much lower proportion of
the potential controls approached posted back
signed consent forms, making selection bias among
this group more possible.

There is some evidence of a higher rate of consent
among older controls. People may also be less likely
to consent to researchers accessing their clinical
records if they frequently consult, and especially if
they have consulted with sensitive problems.23 The
average consultation rate per annum for the control
group was 4.5, slightly less than the consultation rate
for the adult Welsh population of 4.95.21 Given the
sensitive nature of mental health conditions, the
finding that presentations of depression could be
predictive of a subsequent diagnosis of coeliac
disease may also be due to selection bias in the
control group, as controls with recent presentations
with depression may have been less likely to consent.

Comparison with existing literature
The finding that diarrhoea and anaemia are the
most important predictors of a subsequent

diagnosis of coeliac disease are congruent with
studies that examined current symptoms in patients
newly diagnosed with coeliac disease through
screening. Sanders et al identified 12 new cases
among 1200 people they screened for coeliac
disease, and found that the diagnosis was more
prevalent among those who had iron deficiency
anaemia.24 Another screening study found that
anaemia was most commonly associated, while
gastrointestinal symptoms, especially irritable
bowel syndrome (IBS), were not associated with a
diagnosis of coeliac disease.8 Neither of these
studies found depression commonly present at the
time of diagnosis through screening, despite
depression being generally more common in
coeliac disease.18

Dickey and McMillan found that diarrhoea was the
most common symptom present in patients
diagnosed in primary care with coeliac disease
(34%), followed by iron deficiency without
gastrointestinal symptoms (30%). IBS symptoms
other than diarrhoea were present in only 6%.25

Implications for future research and clinical
practice
Previous studies have suggested that a heightened
index of suspicion is important for making the
diagnosis, and stress the crucial role of GPs,
especially among patients presenting with non-
gastrointestinal symptoms.26,27 Indeed, there has
been an increase from 28 to 60% in the proportion
of patients with coeliac disease where the diagnosis
was made in primary care.25

The findings suggest that GPs should consider
testing for coeliac disease when patients present
often, especially with diarrhoea, and/or who are
discovered to be anaemic, as this could lead to an
earlier diagnosis of an important and easily treatable
condition, thus relieving considerable morbidity.
Further research is required to clarify the role of
depression in the diagnosis of coeliac disease.
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