
Fax +41 61 306 12 34
E-Mail karger@karger.ch
www.karger.com

  

 Determination of ReQuest TM -Based 
Symptom Thresholds to Define Symptom 
Relief in GERD Clinical Studies 

 Vincenzo Stanghellini a     David Armstrong b     Hubert Mönnikes c     Peter Berghöfer d     

Gudrun Gatz d     Karna Dev Bardhan e   

  a 
   S. Orsola-Malpighi University Hospital,  Bologna , Italy;  b 

   McMaster University,  Hamilton, Ont. , Canada; 
 c 

   Department of Medicine, Division Hepatology, Gastroenterology, and Endocrinology, Charité Medical Center – 
Campus Virchow Hospital, Medical School of Free University and Humboldt University,  Berlin ,  d 

   ALTANA Pharma AG,
 Constance , Germany;  e 

   District General Hospital,  Rotherham , UK 

the other days, participants filled in the ReQuestTM only. GERD 
symptom thresholds were calculated for ReQuestTM and its 
subscales, based on the respective 90th percentiles.  Results:  
GERD symptom thresholds were 3.37 for ReQuestTM, 0.95 for 
ReQuestTM-GI, and 2.46 for ReQuestTM-WSO.  Conclusion:  
Even individuals without evidence of GERD may experience 
some mild symptoms that are commonly ascribed to GERD. 
GERD symptom thresholds derived in this study can be used 
to define the global symptom relief in patients with GERD. 

 Copyright © 2007 S. Karger AG, Basel 

 Introduction 

 Gastroesophageal reflux disease (GERD) is one of the 
most prevalent gastrointestinal (GI) disorders in Western 
countries, and is characterized by a heterogeneous symp-
tom pattern. The so-called predominant or typical symp-
toms of GERD (heartburn, regurgitation) are quite spe-
cific but not sensitive for the diagnosis of (acid-related) 
GERD  [1–3] . In addition to the typical symptoms, many 
patients experience a broad range of different ‘atypical’ 
symptoms, mainly with reference to the thorax and abdo-
men. 
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 Abstract 
  Background/Aims:  The growing importance of symptom 
assessment is evident from the numerous clinical studies on 
gastroesophageal reflux disease (GERD) assessing treat-
ment-induced symptom relief. However, to date, the a priori 
selection of criteria defining symptom relief has been arbi-
trary. The present study was designed to prospectively 
 identify GERD symptom thresholds for the broad spectrum 
of GERD-related symptoms assessed by the validated reflux 
questionnaire (ReQuestTM) and its subscales, ReQuestTM-GI 
(gastrointestinal symptoms) and ReQuestTM-WSO (general 
well-being, sleep disturbances, other complaints), in indi-
viduals without evidence of GERD.  Methods:  In this 4-day 
evaluation in Germany, 385 individuals without evidence of 
GERD were included. On the first day, participants complet-
ed the ReQuestTM, the Gastrointestinal Symptom Rating 
Scale, and the Psychological General Well-Being scale. On 
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 The definition and assessment of GERD symptom-
atology is complicated by the fact that GERD-related 
symptoms occur episodically and are affected by external 
factors such as stress, diet and medication  [4] . Further-
more, the perception of symptom severity is purely sub-
jective, and there is no globally accepted term for ‘heart-
burn’ (one of the predominant symptoms) in different 
languages so that symptom terminology cannot be sim-
ply translated from one language into another  [4] . 

 On the other hand, assessment of symptoms as a pri-
mary outcome criterion is of increasing importance in 
clinical studies of patients with GERD, especially endos-
copy-negative GERD (enGERD). Hence, a validated, reli-
able and responsive tool for the measurement of GERD-
related symptoms is essential. It has been proposed that a 
tool for assessment of GERD symptoms, suitable for use 
as a primary outcome criterion for clinical studies, should 
meet the following characteristics: (1) be sensitive in pa-
tients with GERD; (2) cover the frequency and intensity 
of typical and atypical GERD symptoms; (3) be multidi-
mensional (cover all symptom dimensions); (4) have 
proven psychometric properties (validity, reliability and 
responsiveness); (5) be practical and economical; (6) be 
self-assessed; (7) use ‘word pictures’ that are easy to un-
derstand for patients; (8) respond rapidly to changes (re-
sponsiveness in short time intervals); (9) be usable daily 
to assess changes during and after therapy, and (10) be 
valid in different languages for international use  [4–6] . 

 A review of the literature revealed that no such tool 
exists  [5]  and, consequently, the Reflux Questionnaire 
(ReQuestTM) was developed to meet these criteria. The 
validity, reliability and responsiveness of ReQuestTM have 
been documented in international validation studies in 
both erosive GERD and enGERD  [7–9] . 

 If symptom assessment is to be used as a primary out-
come criterion in clinical studies, it is necessary to define 
a level of symptom severity at which a patient can be con-
sidered to be adequately treated. The availability of effec-
tive treatment led to the approach to consider patients as 
being adequately treated if they are totally symptom-free 
(in most cases heartburn only) for a defined period of 
time. Different definitions of ‘complete resolution’ of 
symptoms have been proposed in many clinical trials: all 
of them were definitions not based on previous experi-
mental observations  [10–13] . An innovative approach is 
the definition of a ‘GERD symptom threshold’. This con-
cept aligns with the current clinical practice not to treat 
patients until complete resolution but rather until symp-
toms not longer impair the quality of life from the pa-
tients perspective. The approach of a GERD symptom 

threshold is also important due to the fact that also 
healthy subjects may experience symptoms from time to 
time, and to prevent over-prescription of therapies. 

 Therefore, in the present study, we investigated the oc-
currence of GERD-related symptoms in individuals with-
out evidence of GERD using ReQuestTM, as this GERD 
questionnaire allows valid assessment of the full range of 
GERD symptoms on a daily basis. The symptom load in 
individuals without evidence of GERD was calculated us-
ing ReQuestTM. This sum score was used to calculate a 
GERD symptom threshold, which can primarily be used 
to define whether GERD patients are adequately treated 
in therapeutic studies. 

 Materials and Methods 

 Study Design 
 This study was a 4-day evaluation of GERD-related symp-

toms in individuals without evidence of GERD. No study medi-
cation was administered. Written consent to participate was ob-
tained from each individual. The study was conducted in Ger-
many according to Good Clinical Practice and the Declaration 
of Helsinki, and was approved by an independent ethics commit-
tee. 

 As this evaluation was to study GERD-related symptoms in 
individuals without evidence of GERD, special attention was paid 
to the selection of individuals. To guarantee a selection procedure 
without selection bias, in the first stage advertisements were 
placed in local newspapers in randomly chosen cities in Germany. 
These advertisements included information about the nature and 
purpose of the evaluation study and asked that the individuals 
should: (1) be healthy; (2) not consider themselves as suffering 
regularly from GERD symptoms (heartburn, regurgitation, pain 
on swallowing, and epigastric pain), and (3) not be taking any 
medication for GERD. 

 Individuals further interested in participation in the study 
based on the information in the advertisements were encouraged 
to take part in a phone evaluation. During the standardized tele-
phone interview, respondents were screened for the following cri-
teria: (1) a minimum age of 18 years; (2) not regularly suffering 
from GERD symptoms such as heartburn, regurgitation, pain on 
swallowing, and epigastric pain within the past 3 months; (3) not 
being treated with medication for stomach trouble or heartburn; 
(4) not undergoing endoscopy within the last 12 months, and (5) 
not have consulted with a gastroenterologist within the past 12 
months. 

 Individuals fulfilling all of these requirements were consid-
ered eligible for the evaluation study and received an evaluation 
kit comprising an individual information sheet, a consent form, 
a medical evaluation form, ReQuestTM, the Gastrointestinal 
Symptom Rating Scale (GSRS), and the Psychological General 
Well-Being (PGWB) scale. In the medical evaluation form, indi-
viduals were asked whether they had: (1) suffered from heartburn 
and regurgitation within the past 3 months; (2) seen a specialist 
for digestive diseases within the past year, or (3) undergone en-
doscopy or a radiological study of the GI tract (esophagus, stom-
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ach, small intestine or colon) within the past year. Furthermore, 
the medical evaluation form assessed in detail whether the indi-
viduals were taking medication for heartburn, medication that 
assists intestinal motility, or other medication for GI complaints. 
Only those patients not meeting any of the above-mentioned cri-
teria were eligible for the evaluation and were therefore included 
in the analyses. 

 On the 1st day of the evaluation, individuals were instructed 
to complete the long version of ReQuestTM, the GSRS and the 
PGWB scale. On the 2nd and 3rd days, individuals were asked to 
complete the short version of ReQuestTM and, finally, on the 4th 
day, the long version of ReQuestTM was completed. 

 ReQuestTM 
 ReQuestTM is a self-assessed, dimension-orientated scale de-

signed to evaluate the treatment response in patients suffering 
from erosive GERD or enGERD on a frequent, e.g. daily, basis. 
ReQuestTM has been validated in GERD and enGERD both na-
tionally and internationally  [7–9] . It comprises a short and a long 
version; both versions assess seven dimensions of GERD (acid 
complaints, upper abdominal/stomach complaints, lower ab-
dominal/digestive complaints, nausea, sleep disturbances, other 
complaints and general well-being). The intensity is measured on 
a 100-mm visual analogue scale and the frequency (except gen-
eral well-being) on a 7-point Likert scale, ranging from 0 to more 
than 10 times per day. Additionally, the long version asks for the 
occurrence of symptom descriptions known to be typical of the 
corresponding dimension. 

 Two validated subscales of ReQuestTM exist: ReQuestTM-GI 
and ReQuestTM-WSO. ReQuestTM-GI comprises the dimensions 
of acid complaints, upper abdominal/stomach complaints, lower 
abdominal/digestive complaints and nausea, while ReQuestTM-
WSO comprises general well-being, sleep disturbances and other 
complaints. The minimum sum score for ReQuestTM and its sub-
scales is 0. The maximum sum score for ReQuestTM is 46.28. For 
ReQuestTM-GI and ReQuestTM-WSO, the maximum sum scores 
are 30.77 and 15.51, respectively. 

 GSRS and PGWB Scale 
 The GSRS comprises 15 items assessed on a 7-point scale rang-

ing from 0 (no complaints at all) to 6 (very severe complaints). The 
PGWB scale comprises 22 items assessed on a 6-point scale rang-
ing from 0 (most negative option) to 5 (most positive option). 

 Statistical Analyses 
 The main objective of this evaluation was to determine the up-

per limit of a range of GERD symptom scores (afterwards termed 
a ‘GERD symptom threshold’) by means of ReQuestTM to distin-
guish between individuals with and without clinically relevant 
GERD symptoms, as compared with the same symptoms in indi-
viduals without evidence of GERD. This was achieved by first 
adding the scores for the 7 dimensions on all 4 days to create a 
sum score for all participants of the study. Additionally, the Re-
QuestTM-GI score and the ReQuestTM-WSO score were calculated 
separately, by taking the respective dimensions into account. 

 The score for each dimension of ReQuestTM is calculated by the 
weighted product of score intensity  and score frequency . The general 
well-being dimension is the weighted score intensity . The sum of all 
scores of the dimensions is the ReQuestTM sum score, which is the 
basis for calculating the GERD symptom threshold. 

 In the second step, the empirical percentiles of ReQuestTM and 
its subscales were calculated from these data on day 1 of the eval-
uation. The 90th percentile was set as the GERD symptom thresh-
old; that is, 90% of the ReQuestTM and ReQuestTM subscale sum 
scores fell below this value. 

 Data derived from both GSRS and PGWB were analyzed in a 
descriptive manner. 

 Other statistical information such as demographic data and 
sum scores on day 1 are descriptive only and were not analyzed 
further. 

 Results 

 A total of 479 individuals were screened in this evalu-
ation, 385 of whom were eligible for analysis. Demo-
graphic characteristics are presented in  table 1 . 

  Figure 1  shows the distribution of ReQuestTM overall 
sum scores in the population studied on the 1st to 4th 
days of the evaluation. The bars show the percentage of 
sum scores falling in each score category. Only 7% of the 
data are equal to 0. A total of 80% of the sum scores fall 
below the GERD symptom threshold. 

 On the basis of the ReQuestTM overall sum score, an 
individual can be classified as being without clinically 
relevant GERD symptoms if the sum score is within a 
range of 0 to 3.37, which corresponds to the 90th percen-
tile determined in this study. The 90th percentiles for the 
ReQuestTM-GI and ReQuestTM-WSO scores were calcu-
lated as 0.95 and 2.46, respectively. The ReQuestTM overall 

  Fig. 1.    Empirical frequency distribution of the ReQuestTM sum 
scores on days –4. 
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sum score, the ReQuestTM-GI sum score, and the Re-
QuestTM-WSO sum score corresponding to further upper 
limits between the 90th and 99th percentiles were calcu-
lated ( table 2 ). The choice of the percentile depends on the 
desired accuracy. 

 The results obtained with ReQuestTM were compared 
with those of two other questionnaires.  Table 3  summa-
rizes the sum scores for each questionnaire on day 1 of 
the study. The results indicate that even individuals with-
out evidence of GERD experience slight symptoms that 

are usually ascribed to gastroesophageal reflux, as the 
scores of ReQuestTM, its subscales, and GSRS were slight-
ly above 0. However, all the scores were near the minima 
of the respective scale, with the exception of the PGWB 
sum score which measures general psychological well-be-
ing rather than symptoms of GERD. 

 Furthermore, it should be noted that age, weight, 
height, body mass index, and gender appeared to have no 
significant effect on the ReQuestTM sum score in this 
group of subjects who had no evidence of GERD, which 

  Table 2.  The sum scores of ReQuestTM and its subscales corre-
sponding to different percentiles on day 1 

Empirical
percentile

ReQuestTM ReQuestTM-GI ReQuestTM-
WSO 

90th 3.37 0.95 2.46
91st 3.62 1.12 2.64
92nd 4.09 1.29 3.11
93rd 4.48 1.38 3.23
94th 4.88 1.53 3.33
95th 5.04 1.73 3.68
96th 5.69 2.24 4.20
97th 6.53 2.40 4.71
98th 7.62 3.60 5.49
99th 9.54 4.39 6.52

ReQuestTM-GI = Subscale of ReQuestTM comprising acid com-
plaints, upper abdominal/stomach complaints, lower abdominal/
digestive complaints, nausea; ReQuestTM-WSO = subscale of Re-
QuestTM comprising general well-being, sleep disturbances, other 
complaints.

  
  

Score n Mean sum score (CI) SD Mini-
mum

Maxi-
mum

PGWB sum score 385 83.67 (82.29; 85.05) 13.78 31 110
GSRS sum score 385 7.12 (6.43; 7.82) 6.94 0 40
ReQuestTM sum score 363a 1.45 (1.26; 1.65) 1.86 0 15.85
ReQuestTM-GI sum score 374a 0.33 (0.24; 0.43) 0.94 0 11.14
ReQuestTM-WSO sum score 372a 1.11 (0.98; 1.25) 1.30 0 8.67

SD = Standard deviation; CI = confidence interval; ReQuestTM-GI = subscale of Re-
QuestTM comprising acid complaints, upper abdominal/stomach complaints, lower ab-
dominal/digestive complaints, nausea; ReQuestTM-WSO = subscale of ReQuestTM com-
prising general well-being, sleep disturbances, other complaints; n = number of indi-
viduals; PGWB = Psychological General Well-Being scale; GSRS = Gastrointestinal 
Symptom Rating Scale.

a As missing data were not replaced on day 1, different numbers of individuals filled 
in the ReQuestTM and its subscales.

  
  

  Table 3.  Summary statistics for the sum 
scores of the different questionnaires on 
day 1 of the evaluation 

  Table 1.  Demographic data of eligible individuals 

Parameter Male Female

Gender 146 (37.9%) 239 (62.1%)
Mean age, years 40.6813.6 38.2812.3
Mean height, cm 180.587.1 167.786.2
Mean weight, kg 82.4817.3 65.5813.0
Mean body mass index, kg/m2 25.385.1 23.384.2

Smoking behavior
Daily smoker 70 (18.2%)
Occasional smoker 43 (11.2%)
Non-smoker 271 (70.6%)

Alcohol consumption
Daily 25 (6.5%)
Never/occasional 360 (93.5%)

Values are the mean 8 standard deviation or the number of 
individuals with percentages in parentheses.
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is different from patients with GERD, where these factors 
were considered to influence the symptomatology  [14, 
15] . 

 Discussion 

 In the past, the success of drug treatment in patients 
with GERD has been evaluated using the healing of 
esophagitis as the main outcome criterion. However, in 
recent years, the impact of treatment on GERD-related 
symptoms has become increasingly important. Finally, in 
enGERD patients, relief of symptoms is the only criterion 
which can be used for treatment success. 

 Despite the growing importance of symptomatic out-
comes in clinical studies, in a recently published review 
Sharma et al.  [16]  showed that, until now, there has been 
no concerted attempt to optimize and standardize meth-
ods of symptom evaluation. Comparisons of the results 
from different trials are very difficult due to variations in 
symptom evaluations with respect to the: (1) types of 
symptoms evaluated (a single symptom such as heart-
burn, or various symptoms such as GI symptoms); (2) 
definition of treatment success (complete absence or sub-
jective reduction); (3) time periods of symptom assess-
ment; (4) scales used, and (5) type of assessment (patients’ 
self-assessment, investigator assessment). To date, the 
complexity of GERD symptoms is not completely under-
stood, but it is clear that as a sole criterion, heartburn is 
not sufficient to judge treatment success, and that the cri-
teria for its assessment have to be established (e.g. when 
and by whom symptoms should be assessed) in order to 
make reliable statements about treatment success  [4] . 

 A literature survey revealed that a validated, respon-
sive and reliable tool for monitoring GERD patients’ 
symptomatology during treatment was lacking  [5] . To 
remedy this gap, we developed and validated the Re-
QuestTM questionnaire, both nationally and internation-
ally  [7–9] . The ReQuestTM questionnaire enables the as-
sessment of symptoms in patients with GERD, and the 
evaluation of treatment success, both objectively and pro-
spectively, by fulfilling the requirements mentioned else-
where  [5] , e.g. multi-dimensional and self-assessed symp-
toms on a daily basis. 

 The results of the present study indicate that even in-
dividuals without evidence of GERD experience symp-
toms comparable to those experienced by individuals 
with documented GERD. This is in accordance with the 
literature  [3]  from which it is known that various factors 
such as lifestyle and heavy meals can facilitate or even 

provoke GERD symptoms in individuals without evi-
dence of GERD. However, it can be concluded from the 
results of the present evaluation that the severity and fre-
quency of the symptoms are so limited that the individu-
als do not suffer as a result of the condition, i.e. the symp-
toms do not have a significant effect on their quality of 
life. Furthermore, they do not seek medical help, i.e. they 
do not consult the health care system and therefore save 
costs, and they do not take medication such as antacids 
for symptom relief. Obviously, these individuals can tol-
erate their symptoms, as their impact is below a subjective 
threshold of impairment. 

 Assuming that individuals without evidence of GERD 
do not suffer from GERD-related symptoms, the GSRS 
and ReQuestTM scores would be expected to show that 
these individuals are totally free of symptoms; however, 
the scores observed in this study were above 0. According 
to Enck et al.  [17]  the patients in this evaluation were not 
impaired in their quality of life as the mean of the PGWB 
score determined in this evaluation was above the thresh-
old determined in their study (83.67  1  79.11). This clear-
ly indicates that individuals in this evaluation, although 
experiencing slight symptoms of GERD, were not im-
paired in their quality of life. In another study  [18] , the 
threshold for the PGWB score was estimated at 102.94 in 
a randomly selected population in one city in Sweden, 
suggesting that regional differences in the patients’ self-
assessment are responsible for the different thresholds. In 
our national validation study for ReQuestTM, we estimat-
ed a mean PGWB sum score of about 70 in patients suf-
fering from GERD (70.37 in the 20-mg pantoprazole 
group; 69.66 in the 40-mg pantoprazole group) at the 
baseline visit (data on file). This value rose to nearly 80 
(77.50 and 79.43, respectively; data on file) at the end of 
treatment. Therewith, values at the end of treatment were 
slightly below the thresholds determined in this evalua-
tion. 

 The data obtained using ReQuestTM and GSRS are in 
accordance with those from another study showing that 
all individuals suffer from GI symptoms from time to 
time  [19] . 

 Although the inclusion criteria for this study were 
strict, we cannot completely rule out the possibility that 
some individuals with symptoms caused by GERD may 
have been enrolled. However, given this possibility, it is 
important to mention that such individuals obviously did 
not suffer severely enough from the condition to seek 
medical help. 

 The GERD symptom threshold, calculated as the 90th 
percentile of the ReQuestTM score in this population with-
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out evidence of GERD, can be used as a criterion for 
symptom relief in the treatment of patients suffering 
from GERD. The GERD symptom thresholds for the two 
subscales of ReQuestTM (ReQuestTM-GI and ReQuestTM-
WSO) can also be used as outcome criteria when focusing 
specifically on either GI symptoms or quality of life. De-
pending on the requirements or desired accuracy, the 
GERD symptom thresholds could also be selected corre-
sponding to either the 95th percentile (5.04) or the 99th 
percentile (9.54). The higher the percentile (90th, 95th or 
99th), the fewer patients (10, 5 or 1%, respectively) can be 
classified as not clinically suffering from symptoms due 
to the higher GERD symptom thresholds. 

 With reference to the GERD symptom thresholds de-
rived from the present study, two other treatment studies 
in GERD patients (data on file) are worth noting. In a 
study to assess symptom relief, the measurement error was 
used to calculate the GERD symptom threshold, while in 
a study to assess the healing of esophageal lesions, the sen-
sitivity of the former version of ReQuestTM was used. In the 
first study, the measurement error was calculated using 
standard mathematical methods, whereas the sensitivity 
in the second study was defined as a conditional probabil-
ity (not-ill former ReQuestTM version/not-ill standard (en-
doscopy)). In comparison to the GERD symptom thresh-
old in ReQuestTM of 3.37 in the present study, both of these 
studies showed GERD symptom thresholds that fall with-
in a narrow range (symptom study, measurement error 
3.88; healing study, sensitivity 3.09). 

 To our knowledge, no other comparable study has 
been conducted with the aim of defining a certain symp-
tom level to enable a distinction between individuals with 
clinically relevant GERD symptoms and the same symp-
toms in individuals without evidence of GERD. 

 As individuals without evidence of GERD experience 
GERD-related symptoms, it is clearly inappropriate to 
use ‘being free of symptoms’ as a criterion of treatment 
success in clinical studies of patients with GERD. Rather, 
a symptom threshold has to be defined showing that, in 
the majority of the population, a symptom load below this 
threshold is not viewed as an impairment in quality of life 
or as a necessity to seek medical treatment. This GERD 
symptom threshold concept corresponds to common 
clinical practice aiming  to avoid over-treating patients. 
Based on the present data, these thresholds can rational-
ly be defined for treatment studies in patients with GERD 
using the ReQuestTM sum score as an outcome criterion. 
Thus, the determination of GERD symptom thresholds 
offers further opportunities such as the establishment of 
new primary endpoints for clinical trials, for instance 
time to first (below GERD symptom threshold) and sus-
tained symptom relief (below GERD symptom threshold 
until end of study) as indicators for the time that is need-
ed for effective treatment. These parameters directly re-
flect the patients’ primary concerns, i.e. fast symptom re-
lief, and further confirm the clinical relevance of the 
GERD symptom threshold concept. 

 Finally, this new scientific concept provides the op-
portunity to distinguish between individuals with clini-
cally relevant GERD symptoms, compared with such 
symptoms in individuals without evidence of GERD, al-
lowing the valid, objective and prospective definition of 
symptom relief in clinical studies. 
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