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INTRODUCTION

Dyspepsia is a common problem affecting 30% of the

population and accounting for 3±4% of all general

practice consultations.1 The investigation and treat-

ment of dyspepsia is a signi®cant burden on health

service resources with antisecretory drugs being the

single most expensive item on the NHS pharmacy

budget.2 Strategies have been suggested that might

reduce the investigation and treatment of this condition

but results have been inconclusive.3, 4 One of the

reasons for this is the lack of validated questionnaires

for assessing dyspepsia. A dyspepsia questionnaire

should accurately identify patients with dyspepsia so
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that appropriate subjects are enrolled into studies. It

should also assess dyspepsia severity so that the effects

of investigation and treatment can be measured.

Questionnaires have been developed that either mea-

sure the presence of dyspepsia5, 6 or the severity of

dyspepsia7, 8 but to our knowledge a well validated

questionnaire that measures both these parameters has

not been described. Furthermore, dyspepsia question-

naires are often used in population studies but are only

validated in patients attending hospital. We have

developed the Leeds Dyspepsia Questionnaire (LDQ)

which measures both the presence and severity of

dyspepsia and have validated this tool in both secondary

and primary care patients.

An instrument designed to measure dyspepsia should be

validated against a `gold standard' test. Unfortunately

there is no ideal test for dyspepsia and we have therefore

used the opinion of an experienced clinician as a quasi

`gold standard'. Questionnaires should also be reliable,

with minimal test±retest and inter-rater variation. Items

in the questionnaire should have internal consistency in

that questions should relate to each other in producing

an overall score. Finally, a dyspepsia questionnaire

should be responsive to change if it is being used to

establish the effect of interventions on symptoms.9 We

have assessed the LDQ against all these criteria.

METHODS

Development of the LDQ

A preliminary dyspepsia questionnaire was prepared by

reviewing the instruments used by other investiga-

tors.5±7, 10±18 Questions from these instruments were

rede®ned and new items added to form a preliminary

dyspepsia questionnaire. This initial questionnaire con-

tained items relating to dyspeptic symptoms as well as to

tests and treatments received. The questionnaire was

administered to 20 dyspeptic patients attending general

practice. The items relating to tests and treatments

received for dyspepsia had poor validity compared with

information from general practice note review. We

therefore revised the questionnaire to include only

questions concerning dyspeptic symptoms. We then

circulated this to senior and junior gastroenterologists

for their comments on the appropriateness and clarity of

the items included. This questionnaire was validated in

50 patients attending a hospital dyspepsia clinic and

questions which exhibited poor test±retest reliability or

did not contribute to the evaluation of dyspepsia were

excluded. The ®nal Leeds Dyspepsia Questionnaire

contained eight items, each with two stems, relating

to the frequency and severity of dyspeptic symptoms

over the previous 6 months, and one item on the most

troublesome symptom experienced by the subject. The

LDQ gave a range of scores from 0 to 40 and contained

questions on epigastric pain, retrosternal pain, regurgi-

tation, nausea, vomiting, belching, early satiety and

dysphagia. The ®rst ®ve questions were used to

determine the presence of dyspepsia whilst all eight

questions were required to measure the severity of

dyspepsia. The questionnaire is available on request

from the corresponding author.

Evaluation of the LDQ

Unselected patients attending a hospital dyspepsia clinic

were interviewed by a trained nurse using the LDQ.

Patients were then interviewed by one of ®ve gastroen-

terologists, each having at least 3 years of specialist

experience. The gastroenterologists were informed that

dyspepsia referred to symptoms attributable to the upper

gastrointestinal tract occurring more than once a

month for at least 6 months. They were asked to state

whether the patient had dyspepsia and if this was

present to grade the severity on a 5-point Likert scale

from very mild to very severe. The gastroenterologists

were reminded that severity referred to what extent

symptoms interfered with daily activities rather than to

the likelihood of underlying organic pathology. Unse-

lected patients attending a particular general practice

surgery were also interviewed by a research nurse using

the LDQ. The patient was then interviewed by one of

three quali®ed general practitioners who were given the

same advice as the gastroenterologists. The diagnosis

reached by the LDQ on the presence and severity of

dyspepsia was compared with the opinion of the

clinician.

Test±retest reliability was assessed in a subgroup of

hospital patients with dyspepsia by the same research

nurse administering the LDQ on two separate occasions

4±7 days apart. The research nurse was blinded to the

LDQ score at the ®rst interview and the two scores were

compared. The inter-rater reliability was evaluated in a

separate group of hospital dyspeptic patients. Subjects

were interviewed by one researcher and the LDQ was

then re-administered within 30 min by a second

researcher blinded to the initial score. Internal
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consistency of the LDQ was measured using Cronbach's

alpha coef®cient.

The responsiveness of the LDQ to the effects of

treatment was assessed in patients who had oesophag-

itis or peptic ulcer disease at endoscopy. The LDQ was

administered before endoscopy and again 1 month

later, after the patient had received proton pump

inhibitors and/or H. pylori eradication therapy.

Statistical analyses

Validity, test±retest and inter-rater reliability were

evaluated using the kappa statistic. Responsiveness to

change was assessed using the Wilcoxon signed rank

test. Statistical analyses were carried out using Stata

version 3, SPSS for Windows version 6.1 and CIA.

RESULTS

Presence of dyspepsia

The LDQ was administered to 99 general practice

patients (median age 47.5 years, range 15±84; 36%

male) and 215 hospital patients (median age 45 years,

range 24±76; 51% male). The questionnaire was

usually completed within 5 min, although mean com-

pletion times were not formally assessed. The doctor's

opinion on the presence and severity of dyspepsia was

missing in nine cases (one from the GP group and eight

from the hospital group). In the general practice

population 41/98 (42%) had dyspepsia according to

the GP and the LDQ gave eight false negative and 12

false positive results compared with this gold standard

(80% sensitivity, 95% CI: 65±91%; 79% speci®city, 95%

CI: 66±89%: kappa statistic � 0.59]. As expected for a

hospital population attending a dyspepsia clinic, a large

proportion (193/207, 93%) had dyspepsia according to

the gastroenterologist. The LDQ gave two false negative

results (99% sensitivity, 95% CI: 96±100%) and seven

false positive results (53% speci®city, 95% CI: 26±79%)

giving a kappa statistic of 0.62.

Severity of dyspepsia

The LDQ scores were calculated by summing the

severity responses of the eight different symptoms. The

distribution of dyspepsia scores was positively skewed in

the GP population with a large proportion of subjects

having little or no dyspepsia (LDQ score 2.9 � 3.9

(mean � standard deviation), Figure 1). The scores were

more normally distributed in the hospital dyspepsia

clinic population (LDQ score 11.5 � 6.2, Figure 2). The

LDQ scores were categorized according to bands that

best ®tted the dyspepsia severity judged by the doctor.

Those that did not have dyspepsia according to

questions 1±5 scored 0. LDQ scores 1±4 were classi®ed

as very mild dyspepsia, 5±8 as mild dyspepsia, 9±15 as

moderate dyspepsia, > 15 as severe or very severe

dyspepsia. The kappa statistic was then used to compare

the agreement between doctor and LDQ on the severity

of dyspepsia using these categories. The kappa statistic

was weighted as disagreements that were only one cell

apart were less important than discrepancies that were

two or more cells apart (weighted kappa used was as

follows: no discrepancy � 1.0, one cell discrepancy

� 0.9, two cell discrepancy � 0.1, three cell discrep-

ancy � 0. The weighted kappa statistic for the GP

population (Table 1) was 0.58 and for the hospital

population (Table 2) was 0.49, suggesting moderately

good agreement between the clinician and the LDQ.

Test±retest reliability

The last 111 hospital patients (median age 45 years,

range 24±76; 43% male) that completed the LDQ were

invited to return within 4±7 days to complete a further

questionnaire. The LDQ was administered by the same

researcher on both occasions and 107 (96%) returned

to complete the LDQ for a second time. The two LDQ

scores were compared and discrepancies were symmet-

rically distributed around zero (difference in LDQ scores

0.2 � 3.6, Figure 3). The scores were also categorized

Figure 1. Range of LDQ scores in an unselected GP population.
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from no dyspepsia to severe/very severe dyspepsia as

described above and evaluated using a weighted kappa

statistic. The LDQ showed excellent test±retest reliability

(Table 3) with a weighted kappa score of 0.83.

Inter-rater reliability

A separate group of 42 patients was interviewed by one

researcher and the LDQ was then re-administered by a

second researcher within 30 min. The two LDQ scores

were compared and there was excellent inter-rater

reliability (Table 4) with a weighted kappa score of

0.90.

Internal consistency

The responses of both the GP and hospital patients were

pooled and the extent to which questions within the

LDQ contributed to the overall score were measured

using Cronbach's alpha coef®cient. The LDQ had a

coef®cient of 0.69 which represents excellent internal

reliability for a questionnaire used for research pur-

poses.

Figure 2. Range of LDQ scores in those attending an out-patient

dyspepsia clinic.

Table 1. Validity of the LDQ in diagnosing the severity of dys-

pepsia in an unselected general practice population

GP population

LDQ no dys. v. mild mild mod. severe +

no dys. 45 5 1 2 0

v. mild 8 6 4 3 0

mild 3 4 4 4 0

mod. 1 1 1 3 1

severe + 0 0 1 1 0

Table 2. Validity of the LDQ in diagnosing the severity of dys-

pepsia in those attending an out-patient dyspepsia clinic

Gastroenterologist diagnosis

LDQ no dys. v. mild mild mod. severe +

no dys. 8 0 2 0 0

v. mild 0 3 9 6 0

mild 0 0 22 15 6

mod. 5 1 12 50 19

severe + 2 2 3 22 21

Figure 3. Test±retest variability in the LDQ.
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Responsiveness to change

Twenty-seven patients completing the LDQ had a peptic

ulcer or oesophagitis at endoscopy; 12/27 (44%) of

these returned at 1 month to complete a further LDQ

after receiving appropriate treatment. The median LDQ

score fell from 22.5 (range 9±36) to 4.5 (range 0±27)

P < 0.0001 (Wilcoxon signed rank test) indicating that

this instrument is responsive.

DISCUSSION

Dyspepsia trials rarely use a validated questionnaire to

assess the impact of therapeutic interventions.19 The

data from this study suggest that the LDQ is a useful

instrument for assessing the presence and severity of

dyspepsia. The LDQ had a high degree of sensitivity in

detecting dyspepsia compared with the opinion of a

gastroenterologist or GP as a gold standard. The

speci®city of the LDQ observed in hospital patients was

relatively low but the 95% con®dence intervals are wide

because only a small number of patients did not have

dyspepsia. In the GP population the speci®city of the

LDQ was adequate, suggesting that it is a valid

instrument for detecting the presence of dyspepsia.

Agreement between the LDQ and clinician for the

severity of dyspepsia was moderately good, with a kappa

statistic similar to that reported by other disease-speci®c

health measures.9 Given the disagreement between

individual clinicians in this area,8 we believe these data

suggest that the LDQ score is an acceptable measure of

the severity of dyspepsia. This is supported by the skew

towards zero in the scores recorded in the general

practice subjects which would be anticipated in this

population, compared with a more normal distribution

in those attending a dyspepsia clinic.

Dyspepsia is a term that encompasses a variety of

upper gastrointestinal symptoms and it has been

suggested that these can be divided into clinically

important subgroups. The LDQ generates a global

dyspepsia score and also provides information on the

patient's worst dyspeptic symptom. In theory this

questionnaire could also generate a symptom pro®le

categorizing patients into those with ulcer-like, re¯ux-

like, dysmotility-type or mixed dyspepsia. The value of

this classi®cation, however, has been questioned20 and

the accuracy of the LDQ in recognizing these subgroups

has not been assessed in this study.

The questionnaire was designed to be administered at

a face to face interview so that any questions of which

the patient is uncertain can be clari®ed. This is more

time-consuming and expensive than a self-administered

questionnaire, but this is a minor consideration in

interventional trials where patients are being inter-

viewed anyway as part of the study protocol. The LDQ is

simple to complete, however, and could be modi®ed to

become a self-administered questionnaire with further

validation.

The inter-rater reliability of the LDQ was excellent with

a kappa statistic of 0.86, which is similar to that

achieved by other health measures.9 This questionnaire

can therefore be used with con®dence by other

researchers. The kappa statistic of 0.9 for test±retest

reliability suggests that this measure can be used to

make comparisons over time. This is supported by the

responsiveness of the questionnaire when patients were

reassessed after receiving treatment for organic lesions

at endoscopy.

This questionnaire could therefore be used in epidemi-

ological surveys assessing the frequency of dyspepsia in

populations and also in clinical trials assessing the

response of dyspepsia to treatment. Others have also

reported rigorously validated dyspepsia questionnaires

that can be used in such trials.7, 8 To our knowledge,

however, the LDQ is the ®rst questionnaire to be

validated in primary as well as secondary care popula-

tions and so is suitable for general practice dyspepsia

studies.

Table 3. Test±retest reliability of the LDQ

2nd visit

1st visit no dys. v. mild mild mod. severe +

no dys. 6 0 0 0 0

v. mild 0 7 0 1 0

mild 1 3 12 6 0

mod. 2 0 4 31 7

severe + 0 0 0 4 23

Table 4. Inter-rater reliability of the LDQ

2nd researcher

1st researcher no dys. v. mild mild mod severe +

no dys. 0 1 0 0 0

v. mild 0 2 0 0 0

mild 0 0 5 1 0

mod. 0 0 4 14 4

severe + 0 0 0 0 11
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