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Background:The diagnosis of gastroesophageal reflux disease (GERD) rests primarily on recognition of
symptom patterns that are classical for reflux disease, but little attention has been paid to the use of a
formal questionnaire for identifying such symptom patterns.Methods:A self-administered questionnaire
was developed which has seven items that focus on the nature of the symptoms and the precipitating,
exacerbating, and relieving factors. The diagnostic validity of the questionnaire was tested against endos-
copy and 24-h pH monitoring. A further evaluation was undertaken in patients with symptoms suggestive
of GERD and in patients with non-ulcer dyspepsia, to identify factors that might predict symptom relief
during treatment with omeprazole.Results:When endoscopic esophageal mucosal breaks and 24-h pH
data were used as criteria for the diagnosis of GERD, the questionnaire had a sensitivity of 92% but a very
low specificity of 19%. Symptom relief during treatment with omeprazole was predicted by the presence of
heartburn, described as ‘a burning feeling rising from the stomach or lower chest up towards the neck’
(P = 0.004), and ‘relief from antacids’ (P = 0.02). In non-ulcer dyspepsia a positive response to ome-
prazole was confined to the subgroup of patients who identified their main discomfort as heartburn as
described above.Conclusion:The present questionnaire using descriptive language usefully identified
heartburn in patients presenting with upper abdominal symptoms, and this symptom predicted symptom
resolution during treatment with omeprazole.
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Heartburn and acid regurgitation are the commonest symp-
toms of gastroesophageal reflux disease (GERD). It is esti-
mated that 20%–40% of the adult population experience
heartburn and that 7% of adults experience this symptom
daily (1–3). When present as the predominant symptom,
heartburn has a high positive predictive value for the diag-
nosis of GERD, but its sensitivity is low (4, 5). Endoscopy is
not a substitute for careful symptom evaluation, since most
patients with troublesome reflux symptoms do not have any
evidence of endoscopic esophagitis (6, 7). Esophageal pH
monitoring provides strong supportive evidence when abnor-
mally high levels of esophageal acid reflux are found, but a
normal pH study does not exclude the diagnosis (8–11).
Furthermore, this investigation is expensive, invasive, tech-
nically demanding, and not readily available.

Heartburn has been shown to correlate with abnormal
esophageal acid exposure (12) and, when present as the pre-
dominant symptom, may be the sole basis for the diagnosis of
GERD (3). Symptom evaluation, however, is complicated by
the wide variety of symptoms in GERD, the imprecise

definitions of these symptoms, and the overlap between reflux
symptoms and other upper abdominal symptoms. In many
patients, therefore, the diagnosis is missed because heartburn
is neither identified nor recognized among other symptoms
(13, 14).

To structure and simplify this evaluation, we have, there-
fore, developed a self-administered questionnaire that is
focused on the nature of the sensations experienced by the
patient and the provoking, exacerbating, and relieving factors.
The diagnostic performance of this questionnaire has been
evaluated against endoscopy and 24-h pH monitoring. A
further evaluation was undertaken in patients with symptoms
suggestive of GERD and in patients with non-ulcer dyspepsia,
to identify items in the questionnaire that predicted symptom
relief during short-term treatment with omeprazole.

MATERIALS AND METHODS

The questionnaire was developed by an advisory group of
physicians, surgeons, and primary care physicians who have a



special interest in the management of gastroesophageal reflux
disease. Seven items were devised to evaluate the nature of
the sensations experienced by patients and the temporal
relationship of symptom occurrence to factors that are known
to provoke (meals, bending, stooping, lifting), exacerbate
(fatty or spicy food), or relieve (antacids) gastroesophageal
reflux (Table I). Each response was assigned a positive,
neutral, or negative score, on the basis of knowledge of its
pathophysiology and assumed diagnostic significance for
GERD. The score for each item was weighted so that the
highest positive values were assigned to factors considered
strongly indicative of the diagnosis of GERD. Particular
emphasis was placed on the predominance of heartburn,
consistent provocation of symptoms by meals, and early relief
by antacids. Atypical relationships with known provocative
factors (foods and posture) were given negative values. A
score ranging fromÿ7 to�18 was calculated by adding the
individual positive and negative scores from the question-
naire. The draft questionnaire was reviewed by a group of
general practitioners in the UK and Sweden. Their comments
on the items included in the questionnaire and comments
about language and scoring were considered, and the ques-
tionnaire was revised accordingly. Before using the question-
naire in study 1, different scoring models were tested against a
patient database in a computerized model by Dr. P. Bytzer and
Dr. J. Møller Hansen, Dept. of Medical Gastroenterology S,
Odense University Hospital. On the basis of this evaluation a
cut-off score of 4 or higher was chosen.

Testing of the questionnaire
The questionnaire was tested in two studies. In the first

study the aims were to i) evaluate the ability of the ques-
tionnaire to identify patients with reflux esophagitis and ii)
determine the prevalence of heartburn defined as ‘a burning
feeling rising from the stomach or lower chest up towards the
neck’ and to compare this with the symptom term selected by
the patients for their predominant symptom. In the second
study the sensitivity and specificity of the questionnaire in
identifying GERD were determined in patients in whom the
disease was diagnosed by endoscopy and 24-h pH monitoring.

The first study was done in consecutive patients newly
referred from primary care for endoscopic examination who
had upper abdominal symptoms with or without heartburn
and acid regurgitation. The patients were asked to complete
the test questionnaire and a more general symptom ques-
tionnaire that enquired about heartburn, acid regurgitation,
‘stomach’ pain, ‘stomach’ discomfort, dysphagia, nausea, and
vomiting. Patients were specifically asked to select the pre-
dominant symptom in the latter questionnaire. Both question-
naires were completed before endoscopy. At endoscopy the
esophagus, stomach, and duodenum were inspected, and any
abnormal findings were recorded. Esophagitis was graded in
accordance with the classification by Savary & Miller (15).

In the second study patients with a history of heartburn
alone or in combination with epigastric pain or discomfort

during the last 6 months and with either a normal endoscopic
appearance of the esophagus or grade-1 to -3 esophagitis in
accordance with a modification of the classification by Savary
& Miller (16) had an ambulatory 24-h esophageal pH-
monitoring study. Patients with esophageal stricture and/or
ulcer in the esophagus, stomach, or duodenum were excluded.
Ambulatory pH monitoring was performed within 2 weeks of
the endoscopy. After a 4-h fast the pH probe was introduced
nasally and positioned 5 cm above the upper margin of the

Table I. Patient questionnaire. The weighted scores within paren-
theses, which were added to obtain the diagnostic score, were not
disclosed on the self-report form. Indigestion medicines were
specified by giving the trade names of the most commonly used
antacids/aliginates in each country

Please answer the following questions by tickingone box only,
except for question 3, where you must tick one box for each
statement.

1. Which one of these four statements BEST DESCRIBES the main
discomfort you get in your stomach or chest?

(5)& A burning feeling rising from your stomach or lower chest up
towards your neck

(0)& Feelings of sickness or nausea
(2)& Pain in the middle of your chest when you swallow
(0)& None of the above, please describe below:

2. Having chosen one of the above, please now choose which one of
the next three statements BEST DESCRIBES the timing of your
main discomfort?

(ÿ2)& Any time, not made better or worse by taking food
(3)& Most often within 2 hours of taking food
(0)& Always at a particular time of day or night without any

relationship to food

3. How do the following affect your main discomfort?
Worsens Improves No effect/Unsure

Larger than usual meals (1)& (ÿ1)& (0)&
Food rich in fat (1)& (ÿ1)& (0)&
Strongly flavored or (1)& (ÿ1)& (0)&

spicy food

4. Which one of the following BEST DESCRIBES the effect of
indigestion medicines on your main discomfort?

(0)& No benefit
(3)& Definite relief within 15 minutes
(0)& Definite relief after 15 minutes
(0)& Not applicable (I don’t take indigestion medicines)

5. Which of the following BEST DESCRIBES the effect of lying flat,
stooping, or bending on your main discomfort?

(0)& No effect
(1)& Brings it on or makes it worse

(ÿ1)& Gives relief
(0)& Don’t know

6. Which of the following BEST DESCRIBES the effect of lifting or
straining (or any other activity that makes you breath heavily) on
your main discomfort?

(0)& No effect
(1)& Brings it on or makes it worse

(ÿ1)& Gives relief
(0)& Don’t know or this does not apply to me

7. If food or acid-tasting liquid returns to your throat or mouth what
effect does it have on your main discomfort?

(0)& No effect
(2)& Brings it on or makes it worse
(0)& Gives relief
(0)& Don’t know or this does not apply to me
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lower esophageal sphincter, previously located by esophageal
manometry. Acidic or sour drinks and foodstuff and alcohol
were not allowed. A positive diagnosis of GERD was defined
as reflux esophagitis of at least grade 2 (scattered erosions)
and/or distal esophageal pH below 4 for more than 4% of the
24-h period. The questionnaire was completed before the
patient was informed of the results from the investigational
tests.

Evaluation of factors predicting response to omeprazole
Data from the studies by Carlsson et al. (17) and Lauritsen

et al. (18) were used to identify factors in the test question-
naire which predicted symptom relief during short-term treat-
ment with omeprazole. In the study by Carlsson et al. (17)
patients attending primary care centers because of upper
gastrointestinal symptoms were screened with the test ques-
tionnaire. Patients achieving a score of 4 or more underwent
endoscopy if the following additional criteria were met: age,
18–80 years; history of upper GI symptoms for at least 3
months; and episodes of upper GI symptoms occurring on at
least 2 days during the past 7 days. Endoscopic grading was
recorded using the Savary & Miller (15) and the Los Angeles
classification systems (19). Patients were grouped as endos-
copy-negative if they had no endoscopic mucosal breaks and
as endoscopy-positive if they had mucosal breaks of any

extent. The main exclusion criteria were esophageal ulcer or
stricture, Barrett’s esophagus, current peptic ulcer disease,
history of esophagogastric surgery or gastrointestinal bleed-
ing. Endoscopy-negative patients were randomized to double-
blind treatment with 20 mg omeprazole, 10 mg omeprazole,
or placebo, once daily for 4 weeks. Endoscopy-positive pa-
tients were randomized to double-blind treatment with either
20 mg or 10 mg omeprazole once daily for 4 weeks. Symptom
assessment was performed after 2 and 4 weeks of treatment.
For the analysis in this report, however, only the data from
patients treated with 20 mg omeprazole was used, and a
positive response was defined as those who answered ‘yes’ to
the direct question of whether treatment had given sufficient
control of their upper GI symptoms after 2 weeks.

The study by Lauritsen et al. (18) recruited patients with
non-ulcer dyspepsia, with normal endoscopic findings, and
with at least a 1-month history of epigastric pain and/or
discomfort. Patients were excluded if they had peptic ulcer
disease or gastroesophageal reflux disease or if their
predominant symptom was heartburn or regurgitation. To be
included, patients were required to have had dyspeptic
symptoms on at least 3 days in the week before study entry.
Eligible patients were randomized to double-blind treatment
with either placebo or 20 mg omeprazole twice daily for 2
weeks. The test questionnaire was completed by the patients

Table II. Number of patients, mean diagnostic score, and 95% confidence interval (CI) by endoscopic diagnosis

Normal Reflux esophagitis Gastric ulcer Duodenal ulcer Gastritis/duodenitis Other

No. of patients 133 91 18 23 95 64
(% of total) (31%) (21%) (4%) (5%) (22%) (15%)
Mean diagnostic score 3.9 5.9 4.6 4.0 4.6 4.4
(95% CI) (3.2, 4.6) (5.0, 6.8) (2.8, 6.4) (1.8, 6.2) (3.7, 5.4) (3.3, 5.5)

Fig. 1. Distribution of predominant symptom in accordance with the symptom term selected by the
patients among those with (left) and without (right) a burning feeling rising from the stomach or lower
chest up towards the neck.
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before randomization but did not influence patient selection.
A positive response to treatment was defined as no dyspeptic
symptoms during the last 2 days of the treatment period.

Statistical analysis
Sensitivity was defined as the proportion of patients with a

positive diagnosis of GERD who had a questionnaire score
that reached or exceeded the threshold for reflux disease (see
below). Specificity was defined as the proportion of patients
without GERD who had a questionnaire score that was below
the diagnostic threshold value.

An established diagnosis of GERD was defined as the
presence of esophagitis of grade 2 or 3 or a pH below 4 for
more than 4% of the 24-h period.

A total score of 4 or higher was chosen arbitrarily as the
threshold score to be taken as indicative of GERD.

In the studies by Carlsson et al. (17) and Lauritsen et al.
(18) a logistic regression model was applied to identify items
in the questionnaire that predicted a positive response to
omeprazole.

RESULTS

In the first study 439 patients (348 in Sweden and 91 in the
UK) were included. The test questionnaire and the additional
symptom questionnaire were completed by 424 patients. The
mean test questionnaire score was 4.6 for all patients. Table II
shows the mean score in accordance with the endoscopic
diagnosis. The highest mean score, 5.9 (95% confidence in-
terval, 5.0–6.8), was obtained in patients with reflux esopha-
gitis, and the lowest, 3.9 (3.2–4.6), in those with normal
endoscopic appearance (that is, no abnormalities noted on the
endoscopy report).

The sensitivity of the test questionnaire in identifying
patients with esophagitis was 70%, using a cut-off score of 4
or higher for a positive test. When the higher score of 6 or
more was used, the sensitivity decreased to 54%. The speci-
ficity was 46% for the lower cut-off score and 60% for the
higher.

The rate of recognition of heartburn differed substantially
for the test questionnaire and the other symptom question-
naire. The test questionnaire defined heartburn as a burning
feeling rising from the stomach or lower chest up towards the
neck, and this was reported as the main discomfort by 168 of
the 424 patients (40%). Notably, however, of these 168 pa-
tients who indicated that they had heartburn as defined above,
only 32% responded positively to the question whether they
experienced heartburn in the other symptom questionnaire.
The symptom description chosen most commonly by patients
with the burning feeling was ‘pain or discomfort in the
stomach’, which was reported by 52%. Fig. 1 shows the
distribution of the predominant symptom by presence or ab-
sence of a burning feeling rising from the stomach or lower
chest up towards the neck.

In the second study the test questionnaire was completed by

176 of the 188 patients who had 24-h pH monitoring.
Esophagitis of grade 2 or 3 was present in 102 patients
(54%), and the diagnosis of GERD was confirmed by 24-h pH
monitoring in a further 46 patients. The results of the pH-
monitoring studies showed that the level of esophageal acid
exposure was higher in the patients who scored 4 or higher
than in those with lower scores (Fig. 2). When these criteria
were applied, the sensitivity of the test questionnaire was
92%, and the specificity was 19%.

A burning feeling rising from the stomach or lower chest up
towards the neck was the predominant symptom in 79% of the
patients. This symptom had a sensitivity of 73% and a speci-
ficity of 43% for reflux disease as defined.

In the study by Carlsson et al. (17) 538 patients were
included, of whom 261 had no esophageal mucosal breaks
(endoscopy-negative), and 277 had esophageal mucosal
breaks (endoscopy-positive). The mean test questionnaire
score was 10.7 in the endoscopy-negative patients and 11.2 in
the endoscopy-positive group. The difference was not statis-
tically significant.

Two hundred and twenty-five of the 538 patients were
randomized to 20 mg omeprazole. Of those, 138 patients had
esophagitis at entry, and 87 were endoscopy-negative.
Response to omeprazole was predicted by the presence of a
burning feeling rising from the stomach or lower chest up
towards the neck and relief from antacids. The odds for
achieving symptom control were four times higher in those
patients whose main discomfort was a burning feeling rising
from the stomach or lower chest up towards the neck than in
those without this symptom (P = 0.004). The corresponding
odds ratio was 2.2 for ‘relief from antacids’. Neither the total
score nor any other item in the test questionnaire was found to
predict symptom response to treatment with omeprazole. In
the endoscopy-positive group the proportion of patients with
adequate symptom control was high, regardless of the pres-
ence or absence of a burning feeling rising from the stomach
or lower chest up towards the neck (82% and 78%). In the

Fig. 2. Level of esophageal acid exposure by diagnostic score. The
bars represent the mean percentage of the 24-h period with pH
below 4, and the standard error is also given.
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endoscopy-negative group more patients, 58%, reported
adequate symptom relief among those with this symptom,
compared with 33% of those without. The response rate in the
endoscopy-negative patients without a burning feeling rising
from the stomach or lower chest up towards the neck was
identical to the response in the placebo group (33%).

In the study by Lauritsen et al. (18), which was designed as
a pilot study for the evaluation of omeprazole in non-ulcer
dyspepsia, 188 of the 196 patients who were included in the
study completed the test questionnaire. Of these 188 patients,
42% indicated on the test questionnaire that their main
discomfort was a burning feeling rising from the stomach or
lower chest up towards the neck. It should be noted that the
study protocol excluded patients whose predominant symp-
tom was heartburn. Complete resolution of abdominal
symptoms during treatment with omeprazole, however, was
confined to patients with a symptom pattern that is best
described as heartburn, as shown in Fig. 3. Logistic regression
analysis identified this symptom (P = 0.02) and relief from
antacids (P = 0.02) as factors predicting a positive response to
treatment with omeprazole. On the other hand, patients who
reported that large meals improved their main discomfort
(P = 0.04) or that food rich in fat worsened it (P = 0.01) were
less likely to achieve symptom relief during treatment.

DISCUSSION

We have found that the test questionnaire, presumably by
giving a word picture for the symptom of heartburn, identifies
this symptom in substantially more patients who present with
upper abdominal symptoms than if patients are merely asked
if they have heartburn. Description of the symptom was of
practical value, as it identified patients whose symptoms
resolved during treatment with omeprazole. These results are
clinically important, providing guidelines for the identifica-
tion and more efficient management of patients with probable
GERD as opposed to those who have true dyspepsia as
defined by the Rome criteria, this definition being ‘persistent
or recurrent abdominal pain or discomfort centered in the
upper abdomen’ (20).

Our results suggest that it is important to give a word
picture that describes heartburn with simple language; other-
wise the limited understanding that patients have of the
sensation of heartburn will give misleading responses. In our
questionnaire heartburn was defined as a burning feeling
rising from the stomach or lower chest up towards the neck.
Our data show that this sensation was not recognized as
heartburn by most patients who described this symptom as
their most troublesome. More than 50% of the patients
identified the burning feeling as pain or discomfort in the
stomach, and only one-third of the patients reported it as
heartburn. Locke et al. (21) also found that the term ‘heart-
burn’ was confusing to the patients, and that there was less
agreement between patients and physicians in identifying the
presence of heartburn when this term was used alone instead
of describing the sensations. Surprisingly, according to our
definition, heartburn was also not identified as a predominant
reflux symptom by the clinical investigators in the study of
non-ulcer dyspepsia. These observations indicate that history-
taking needs to be carefully structured to maximize its poten-
tial for diagnosis of GERD. Johnsson et al. (22) have also used
descriptive language to identify heartburn and found that
GERD was predicted by an upward-moving, burning chest
sensation that was relieved by antacids. Our own data and
those of others referred to above support the suggestion that a
self-administered patient questionnaire that describes the
symptoms is clinically useful and may aid history-taking in
identifying patients with GERD. Given the results of our
study, such a questionnaire could be substantially simpler
than the one we tested.

The selection of patients and the diagnostic approaches
used in our studies did not enable a scientifically complete
evaluation of the validity of the questionnaire for the
diagnosis of GERD. Although the questionnaire had a high
sensitivity, further information about the quality of the test is
desirable. In particular, it would be important to determine
how well the questionnaire would work in a broader group of
patients with dyspeptic and upper abdominal symptoms. The
high prevalence of reflux disease in the study population of
the second study makes it unsuitable for determining the

Fig. 3. Non-ulcer dyspepsia. Proportions of patients without dys-
peptic symptoms as recorded each day in diary cards in those with
(3a) and without (3b) ‘a burning feeling rising from the stomach or
lower chest up towards the neck’ as their main discomfort at base
line.
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predictive values of the test, since it would result in a high
positive predictive value also when patients were classified at
random. This problem was not encountered in the first study,
in which the questionnaire was evaluated in consecutive
patients with upper gastrointestinal symptoms. The diagnostic
validity, however, could only be tested against the endoscopic
diagnosis of GERD. Macroscopic evidence of esophagitis at
endoscopy is, however, found in less than half of the patients
with GERD (6, 7), which makes this test far from optimal for
the diagnosis of this disease.

The specificity of the diagnostic score (<4) was poor,
suggesting its limited value in excluding GERD. It must,
however, be noted that the study included few patients who
did not have GERD as defined and that 24-h pH-monitoring is
a far from perfect test for diagnosis of GERD in patients with
reflux symptoms without esophagitis (10). Furthermore, all
patients included had heartburn alone or in combination with
epigastric pain or discomfort, and it is likely that this selection
also influenced the scoring based on the questionnaire in favor
of a positive test result. Thus, further studies are required to
fully assess the specificity of the test and to validate the
diagnostic accuracy of the questionnaire in patients with
dyspeptic symptoms with and without heartburn.

It should be noted that the test questionnaire was purely
directed at symptom-based diagnosis and not at assessment of
symptom severity or its impacts on patient well-being. In the
clinical diagnosis and management of GERD it is important to
distinguish the patients whose major concern is that their
symptoms are due to serious disease (23) from those in whom
symptoms have a major impact on health-related well-being
(24).

It has been suggested that dyspeptic patients can be divided
into subgroups such as ulcer-like, reflux-like, and dysmotility-
like on the basis of their predominant symptoms (25). The
clinical utility of this subgrouping has been widely questioned
because of the large overlap between different subgroups, the
common occurrence of alteration in patterns to those of other
subgroups in individuals over time, and lack of evidence that
response to specific therapy can be accurately predicted
(26–28). Previous studies in non-ulcer dyspepsia have usually
not excluded patients with reflux symptoms, and this may
explain the benefits of acid inhibition in such studies (29). In
our study of non-ulcer dyspepsia patients with predominantly
heartburn or acid regurgitation were excluded. Despite this,
42% of the patients included described their main discomfort
as heartburn in accordance with our definition. Symptom
resolution during treatment with omeprazole was predicted by
this symptom and by relief from antacids. This is consistent
with the results in endoscopy-negative patients in the other
study (17), although that study did not exclude patients with
predominantly reflux symptoms.

In summary, the results of our studies show that the present
questionnaire using descriptive language usefully identified
heartburn in patients presenting with upper abdominal symp-
toms, and this symptom predicted symptom resolution during

treatment with omeprazole. The questionnaire also had a high
sensitivity for the GERD diagnosis when related to endos-
copic esophagitis and abnormal acid reflux as assessed by 24-
h pH monitoring. Further studies, however, are needed to
determine the diagnostic accuracy of the test in terms of
specificity and predictive values.
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