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Abstract

AIM

To evaluate the psychometric properties of a newly
developed questionnaire, known as the gastro-
esophageal reflux and dyspepsia therapeutic efficacy
and satisfaction test (GERD-TEST), in patients with
GERD.

METHODS

Japanese patients with predominant GERD symptoms
recruited according to the Montreal definition were
treated for 4 wk using a standard dose of proton
pump inhibitor (PPI). The GERD-TEST and the Medical
Outcome Study Short Form-8 Health Survey (SF-8)
were administered at baseline and after 4 wk of
treatment. The GERD-TEST contains three domains:
the severity of GERD and functional dyspepsia (FD)
symptoms (5 items), the level of dissatisfaction with
daily life (DS) (4 items), and the therapeutic efficacy as
assessed by the patients and medication compliance (4
items).

RESULTS

A total of 290 patients were eligible at baseline; 198
of these patients completed 4 wk of PPI therapy. The
internal consistency reliability as evaluated using the
Cronbach’s o values for the GERD, FD and DS subscales
ranged from 0.75 to 0.82. The scores for the GERD, FD
and DS items/subscales were significantly correlated
with the physical and mental component summary
scores of the SF-8. After 4 wk of PPI treatment, the
scores for the GERD items/subscales were greatly
reduced, ranging in value from 1.51 to 1.87 and with
a large effect size (P < 0.0001, Cohen’s d; 1.29-1.63).
Statistically significant differences in the changes in the
scores for the GERD items/subscales were observed
between treatment responders and non-responders (P
< 0.0001).

CONCLUSION

The GERD-TEST has a good reliability, a good con-
vergent and concurrent validity, and is responsive to
the effects of treatment. The GERD-TEST is a simple,
easy to understand, and multifaceted PRO instrument
applicable to both clinical trials and the primary care of
GERD patients.

Key words: Gastroesophageal reflux and dyspepsia
therapeutic efficacy and satisfaction test; Patient-
reported outcome; Gastroesophageal reflux disease;
Validity; Reliability

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: A patient-reported outcome (PRO) can be a
clinically relevant outcome measure of disease impact
and treatment response in both clinical trials and
primary care. The practical use and dissemination of
PRO as a diagnostic and evaluation tool is anticipated;
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however, most PROs are lengthy and complicated.
Therefore, we developed a simple, easy-to-understand
and multifaceted PRO instrument, the gastroesophageal
reflux and dyspepsia therapeutic efficacy and satisfaction
test (GERD-TEST). The psychometric characteristics of
the GERD-TEST were excellent, demonstrating good
validity and reliability. The GERD-TEST enabled a
multifaceted evaluation not only of the severity of
symptoms, but also of the impact of the symptoms on
daily life, the therapeutic response as assessed by the
patient. The GERD-TEST is expected to be a useful
diagnostic/treatment tool for both clinical research and
in daily clinical practice settings.

Nakada K, Matsuhashi N, Iwakiri K, Oshio A, Joh T, Higuchi
K, Haruma K. Development and validation of a simple and
multifaceted instrument, GERD-TEST, for the clinical evaluation
of gastroesophageal reflux and dyspeptic symptoms. World J
Gastroenterol 2017; 23(28): 5216-5228 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v23/i28/5216.htm DOI:
http://dx.doi.org/10.3748/wjg.v23.i128.5216

INTRODUCTION

Gastroesophageal reflux disease (GERD) is defined as
a condition that develops when the reflux of stomach
contents causes troublesome symptoms and/or
complications, according to the Montreal definition!"’.
GERD is a chronic condition that interferes with various
aspects of daily life such as eating, sleeping, daily
activities and mood. GERD is one of the most common
disorders treated in primary care, and its overall pre-
valence appears to have increased in Japan recent
years®,

GERD, even without any complications, poses a
problem in that the symptoms of the disease interfere
with various aspects of daily living, thereby lowering the
quality of life (QOL) of the patient™®. It is important,
therefore, to diagnose patients appropriately and to
treat patients efficiently.

Reportedly, concurrent functional dyspepsia (FD)
is frequently encountered in patients with GERDY ™2,
FD is also generally recognized as having an untoward
effect on a patient’s daily living, with a consequent
reduction in QOL!"*™, Thus, the possible presence of
concurrent manifestations of FD should be considered
even in patients seeking medical advice for GERD
symptoms, and if FD symptoms are present, they
should be treated appropriately and at the same time.

The importance of patient-reported outcome (PRO)
in evaluating medical care has been stressed in recent
years'®?°, The Food and Drug Administration (FDA)
guidance® recommends the use of an appropriate
PRO measure with proven reliability and validity for the
treatment of disorders in which the treatment goal is
to ameliorate symptoms. The application of PRO not
only in clinical trials, but also in daily clinical practice
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settings would enable greater objectivity in the
diagnosis and evaluation of therapeutic responses in
GERD cases and the provision of effective and efficient
treatment. However, an optimal PRO for GERD patients
does not presently exist. Most of the previously
developed PROs for GERD were too long or were too
complicated to use in routine clinical care, and most
were not well validated for the diagnosis of GERD, the
evaluation of symptom-induced burden, the impact
on daily life, or the therapeutic response. The lack of
a simple, easy to understand instrument for GERD
patients encouraged the development of the presently
reported gastroesophageal reflux and dyspepsia
therapeutic efficacy and satisfaction test (GERD-TEST).

The concepts behind the newly developed ques-
tionnaire, known as the GERD-TEST, were as follows:
(1) Simplicity (i.e., a minimum number of items), (2)
easy to understand; (3) applicability to the diagnosis of
GERD and the evaluation of symptom-induced burden,
impact on daily life, and therapeutic response after
treatment; (4) the ability to detect simultaneous FD;
and (5) applicability to both clinical trials and primary
care.

The aim of the present study was to assess the
reliability and validity of the GERD-TEST in a population
of patients who had been diagnosed as having GERD
according to the Montreal definition.

MATERIALS AND METHODS

Study design

This was a multicenter, prospective, observational
study conducted at 29 institutions in Japan, in which
one or more investigators per institution was a
member of the GERD Society, a Japanese collaborative
research group consisting of experts in clinical practice
of GERD. The study was conducted in accordance with
the Declaration of Helsinki (sixth revision, 2008), after
approval by the ethics committee of each institution
or the central ethics committee of Nishi Clinic,
Osaka, Japan. The study was registered with the
University Hospital Medical Information Network Center
Clinical Trials Registry in Japan (reference number
UMINO00006614).

Patients

Outpatients with symptomatic GERD who received
proton pump inhibitor (PPI) treatment in routine clinical
care were recruited for this study. After endoscopic
examination, patients were treated with a PPI at a
dosage approved in Japan before the start of this
study (April 2011), i.e., omeprazole 20 mg once daily,
lansoprazole 30 mg once daily, or rabeprazole 10 or 20
mg once daily.

Inclusion criteria were as follows: (1) moderate or
severe heartburn or acid regurgitation at least once a
week or mild heartburn or acid regurgitation at least
twice a week during the 2 wk prior to the start of the
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study (the Montreal definition); (2) at least 20 years of
age; and (3) provision of written informed consent.

Exclusion criteria were (1) comorbidity or history
of disease that could potentially affect the study
results [for example, Zollinger-Ellison syndrome,
inflammatory bowel disease, irritable bowel syndrome
(IBS), esophageal stricture, eosinophilic esophagitis,
achalasia, malabsorption, or cerebrovascular disease];
(2) concurrent symptoms of concern such as vomiting,
peptic ulcer except those in the scarred stage, and
severe hepatic or renal or cardiac diseases, mental
disorder, uncontrolled metabolic diseases, neurological
diseases, collagen diseases, or other diseases; (3)
confirmed or suspected malignancy; (4) history of
gastrointestinal tract resection or vagotomy; (5)
history of hypersensitivity to PPIs or their excipients;
(6) Helicobacter pylori eradication within 6 mo before
enrollment; (7) pregnancy, possible pregnancy, or
breastfeeding; (8) ingestion of PPI or histamine type
2 (H2)-receptor antagonist within 1 wk of enrollment;
and (9) patients otherwise deemed to be ineligible by
the attending physician.

Prohibited concomitant drugs were those that might
affect the study results (PPIs other than the study
drugs, H2-receptor antagonists, prokinetic agents,
gastric mucosal protective agents, and anticholinergic
drugs), and drugs that might interact with the study
drugs.

Assessments

Severity of reflux esophagitis was assessed according
to the modified Los Angeles classification system™®"*?,
Patients” demographic and clinical characteristics were
recorded before beginning PPI therapy (Ow) with a
series of questionnaires. GERD and dyspeptic symptoms
and QOL were assessed using the GERD-TEST**! and
the acute (1-wk-recall) version of a health-related QOL
survey (SF-8)%, respectively, at 0 wk, 2 wk, and 4
wk after PPI treatment. Psychiatric bias was assessed
using the Hospital Anxiety and Depression Scale®! at
0 wk and 4 wk. All questionnaires were completed and
mailed to the data center by the study participants.

Questionnaires for data collection

Patient characteristics were recorded using a ques-
tionnaire that included sex, age, height, weight, and
lifestyle factors (regularity of daily life, consumption
of caffeine-containing beverages or high-fat meals,
smoking status, and alcohol consumption).

The GERD-TEST is a patient-reported questionnaire
composed of 13 items for investigating GERD and
dyspepsia symptoms, impact to the patient’s daily life,
and patient’s impression of the therapy. Questions (Q)
1 to Q5 of the GERD-TEST assess the severity of upper
abdominal symptoms; Q6-Q9 assess the impact of
symptoms on daily life, including eating, sleeping, daily
activity, and mood; Q10-Q12 evaluate the therapeutic
response to the PPIs; Q13 asks compliance with the
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Table 1 Gastroesophageal reflux and dyspepsia-therapeutic efficacy and satisfaction test

Q1. Have you been bothered by heartburn during the past week?

(By heartburn we mean a burning pain or discomfort behind the breastbone in your chest)

Q2. Have you been bothered by acid regurgitation during the past week?

(By acid regurgitation we mean regurgitation or flow of sour or bitter fluid into your mouth)

Q3. Have you been bothered by epigastric pain or burning during the past week?

(Epigastric pain includes any type of pain of the stomach)

Q4. Have you been bothered by postprandial fullness during the past week?

(Postprandial fullness refers to discomfort or a sensation of heaviness caused by the food you consume remaining in the stomach)

Q5. Have you been bothered by early satiation during the past week? (Early satiation refers to the inability to finish a normally sized meal)

Response scale for Q1-5:

1 = no discomfort at all, 2 = slight discomfort, 3 = mild discomfort, 4 = moderate discomfort, 5 = moderately severe discomfort, 6 = severe discomfort, 7 =
very severe discomfort.

Q6. During the past week, how often have you felt dissatisfaction because you were unable to eat meals as you intended due to chest and stomach
symptoms?

(Not being able to eat as you intended refers to the inability to eat the sufficient amount of food you want to eat at an uninhibited, natural pace)

Q7. During the past week, how often have you felt dissatisfaction due to impaired sleep caused by chest and stomach symptoms?

Q8. During the past week, how often have you felt dissatisfaction due to impairment of your work, housework, or other daily activities caused by chest
and stomach symptoms?

Q9. During the past week, how often have you felt dissatisfaction because you were in a bad mood due to chest and stomach symptoms?

Response scale for Q.6-9:

1 =not at all, 2 = slightly, 3 = moderately, 4 = quite a lot, 5 = extremely.

Q10. During the past week, how often have you wanted another drug in addition to the drug your doctor prescribed because of intense symptoms of
heartburn and acid regurgitation?

1=notatall,2=on1d,3=on2to3d,4=on4to5d,5=always.

Q11. During the past week, how have you felt about symptoms of heartburn and acid regurgitation as compared with the symptom severity before
current treatment?

1 = extremely improved, 2 = improved, 3 = slightly improved, 4 = not changed, 5 = aggravated.

Q12. If 10 corresponds to your symptoms before current treatment and 0 is "symptom-free", what number corresponds to symptoms of heartburn and
acid regurgitation during the past week? Please circle the applicable score below:

0 i T 2 i 3 D 6 7 i 8 i 9 10
| |
Symptom- Symptoms
free before current treatment

Q13. What proportion of the proton pump inhibitor prescribed to you did you take as instructed?
1 = took drug as instructed, 2 = generally took drug as instructed (took at least three-quarters of the drug prescribed), 3 = sometimes forgot (took at least
half but less than three-quarters of the drug prescribed, 4 = took little (took less than half of the drug prescribed), 5 = did not take any.

Before therapy, questions about treatment efficacy and adherence (Q10-Q13) were excluded. The following scores were defined: Score of GERD symptom
subscale (GERD-SS) = (Q1 + Q2)/2; Score of Epigastric pain/burning symptom (EPS-Sx) = Q3; Score of Postprandial distress symptom subscale (PDS-
SS) = (Q4 + Q5)/2; Score of FD symptom subscale (FD-SS) = [Q3 + (Q4 + Q5)/2]/2; Score of dissatisfaction with daily life subscale (DS-SS) = (Q6 + Q7 +
Q8 + Q9)/4; Residual symptom rate (%) = 100 x (GERD-SS score at 4 wk-1)/(GERD-SS score at 0 wk-1). GERD: Gastroesophageal reflux and dyspepsia-

therapeutic efficacy; FD: Functional dyspepsia.

medication; Q1-Q11 and Q13 use a Likert scale; Q12
uses an numeric rating scale (NRS) (Table 1).

The SF-8 is a generic questionnaire used to in-
vestigate health status and is composed of a physical
component summary (PCS) and a mental component
summary (MCS)?", These scores are normalized to
the general population, with higher scores indicating
better physical and mental QOL, with a normative
score of 50 and a SD of 10.

Definitions of subscale scores in GERD-TEST

The GERD-SS was defined as the mean of scores for
heartburn (Q1) and regurgitation (Q2). The FD-SS
was defined as the mean of scores for epigastric pain/
burning (Q3) and postprandial distress symptoms (the
mean of scores for postprandial fullness [Q4] and early
satiation [Q5]). The dissatisfaction with daily life (DS)-
SS defined as the mean of scores for dissatisfaction
with eating (Q6), sleeping (Q7), daily activities (Q8)
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and mood (Q9).

Outcome measures

To assess the therapeutic response to PPI in patients
with GERD, three outcome measures were used,
as follows: (1) Residual symptom rate of GERD-SS,
which was calculated as 100 (%) x (GERD-SS score
at 4 wk-1)/(GERD-SS score 0 wk-1), and therefore
was 100% when GERD-SS score at 4 wk equaled
that at 0 wk, and was 0% when the patient had no
symptoms (a score of 1) at 4 wk. A higher residual
symptom rate thus reflects a poorer response; (2)
Patient’s impression of therapy, which was the score
for Q11 of GERD-TEST (i.e., the score of impression
of improvement in GERD symptoms as compared
with the severity before taking current prescription, 1
for extremely improved, 2 for improved, 3 for slightly
improved, 4 for not changed and 5 for aggravated);
and (3) Relative GERD symptom intensity quantified
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using an 11-point (i.e., 0 for no symptoms to 10 for
symptoms before taking current prescription).

Responder definition

The responder definition for each outcome measure
was defined as follows, (1) residual symptom rate <
50%; (2) patient’s impression of improved or better;
and (3) NRS < 5, respectively.

Statistical analysis

Data analysis was undertaken using JMP10.0.2
software (SAS Institute Inc., Cary, NC, United States).
All statistical tests were performed using a two-sided
test with a significance level of 0.05.

Reliability

Cronbach’s a is a coefficient of internal consistency
that is commonly used as an estimate of the reliability
of a psychometric test. Consequently, the Cronbach’s
a values were calculated from pairwise correlations
between items to verify the internal consistency of the
items in each subscale.

Convergent validity

Correlations between the scores for symptoms or
dissatisfaction with daily life (DS) items/subscales and
the PCS or MCS of the SF-8, as well as correlations
between the scores for symptoms and DS items/
subscales, were calculated in terms of the Pearson
correlation coefficient (r), where values of r = 0.100,
= 0.300, and = 0.500 were considered to be small,
medium, and large effects, respectively®.

Responsiveness and discriminate validity

The symptom and dissatisfaction scores obtained
before and after therapy were compared using a paired
t-test, and the symptom and DS scores at baseline
and after 4 wk of PPI therapy and the changes in the
scores before and after 4 wk of PPI therapy between
responders and non-responders according to three
different responder definitions were compared using
unpaired t-tests. The effect sizes (Cohen’s d) were
then calculated, where Cohen’s d values of = 0.20,
= 0.50, and = 0.80 were considered to be small,
medium, and large effects, respectively®.

Specificity for differentiating between GERD and FD
symptoms

To identify the types of symptoms that showed a
response when therapeutic efficacy was assessed
by the patients, multiple regression analyses were
performed using the changes in scores for both the
GERD-SS and the FD-SS before and after 4 wk of
PPI therapy as explanatory variables; the outcome
measures of the therapeutic response at 4 wk (i.e.,
the patient’s impression of the therapy [Q11] and the
relative symptom intensity according to a NRS [Q12])
were used as objective variables. Interpretation of
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effect sizes were = 0.1 small, = 0.3 medium, and =
0.5 large in standardization coefficient of regression
[#]; = 0.02 small, = 0.13 medium, and = 0.26 large
in coefficient of determination [R?].

RESULTS

Patient characteristics

A total of 290 patients were eligible at baseline; 178
(61%) were men, the mean age was 57.5 + 13.9
years, and the mean body mass index (BMI) was 24.0
+ 3.9 kg/m?. A diagnosis of erosive reflux disease
(ERD) was made in 183 (63%) of the cases, while a
diagnosis of nonerosive reflux disease (NERD) was
made in 107 (37%) cases based on the results of an
upper gastrointestinal endoscopy. Of these patients,
198 completed 4 wk of PPI therapy and were eligible
for inclusion in the analysis; 126 (64%) of these
patients were men, the mean age was 57.9 + 13.1
years, and the mean BMI was 24.2 £ 4.1 kg/m’. A
diagnosis of ERD was made in 134 (68%) of the cases,
and a diagnosis of NERD was made in 64 (32%) of the
cases based on the results of an upper gastrointestinal
endoscopy (Table 2).

Diagnostic accuracy of the GERD-TEST

Of the 290 symptomatic GERD patients who were
recruited according to the Montreal definition, 246
(85%) were identified as GERD patients based on
the results of the GERD-TEST (i.e., the score for Q1
[heartburn] and/or Q2 [regurgitation] was = 3).

Reliability

The internal consistency of the items in each of the
three subscales (GERD-SS, FD-SS and DS-SS) was
acceptable, as shown by the Cronbach’s o values (which
ranged from 0.75 to 0.82) (Table 3).

Convergent validity

The Pearson’s r for comparisons of the GERD-TEST
with the SF-8 were used to assess convergent validity.
There was a significant negative correlation between
each of the GERD-TEST items/subscales and the PCS
or MCS of the SF-8 [Pearson’s r = (-0.19)-(-0.55)]
(Table 4). In addition, a significant positive correlation
was seen between each of the symptom items/
subscales and the DS items/subscale of the GERD-
TEST (Pearson’s r = 0.32-0.72) (Table 4).

Therapeutic efficacy in GERD patients after 4 wk of PPI
therapy

The GERD-TEST scores at baseline and after 4 wk
of PPI therapy are shown in Figure 1. The distances
between the lines on the graph show the score changes
after treatment. The rates of responders after 4 wk
of PPI therapy according to three different responder
definitions were 79% for the “residual symptom rate
< 50%" definition (Figure 2), 79% for the “patient’s
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Table 2 Patients' characteristics 7 (%)

At baseline (7 = 290) Accomplished 4W
PPI Tx (n = 198)

Age (mean * SD, yr) 57.5+13.9 57.9'£13.1
Sex
Male 178 (61) 126 (64)
Female 112 (39) 72 (36)
BMI (mean + SD, kg/m’) 24.0£39 242+4.1
Endoscopic findings
NERD 107 (37) 64 (32)
Grade N 62 (21) 38 (19)
Grade M 45 (16) 26 (13)
ERD 183 (63) 134 (68)
Grade A 94 (32) 66 (33)
Grade B 60 (21) 47 (24)
Grade C 21 (7) 14 (7)
Grade D 8 (3) 7 (4)

NERD: Nonerosive reflux disease; ERD: Erosive reflux disease; PPI: Proton
pump inhibitor.

Table 3 Internal consistency of each subscale for the

gastroesophageal reflux and dyspepsia-therapeutic efficacy and
satisfaction test (7 = 290)

Subscales Cronbach's o
GERD-SS 0.78
Heartburn
Acid regurgitation
FD-SS 0.75

Epigastric pain/burning
Postprandial fullness
Early satiation
Dissatisfaction for daily life SS 0.82
Dissatisfaction for eating
Dissatisfaction for sleeping
Dissatisfaction for daily activity
Dissatisfaction for the mood

GERD: Gastroesophageal reflux and dyspepsia-therapeutic efficacy; FD:
Functional dyspepsia.

impression of improved or better” definition (Figure
3), and 90% for the “"NRS < 5” definition (Figure 4),
respectively.

The GERD-TEST scores at baseline and after 4
wk of PPI therapy in responders and non-responders
according to three different responder definitions
are shown in Figures 5-7. The distance between the
graph lines for baseline and after 4 wk of PPI therapy
for both responders and non-responders show the
score changes arising from treatment in the respective
groups. The distances between the graph lines (i.e.,
the score changes arising from treatment) were
greater for responders than for non-responders as
well as for GERD symptom items/subscales, compared
with those for FD symptoms or DS (Figures 1, 5-7 and
Tables 5-8).

Responsiveness
The responsiveness to PPI therapy was evaluated
by comparing the scores for each GERD-TEST item/
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Figure 1 Changes in the gastroesophageal reflux and dyspepsia-
therapeutic efficacy and satisfaction test scores at baseline and after 4
wk of proton pump inhibitor therapy. Q1: Heartburn; Q2: Regurgitation; Q3:
Epigastric pain/burning; Q4: Postprandial fullness; Q5: Early satiation; Q6:
Dissatisfaction with eating; Q7: Dissatisfaction with sleeping; Q8: Dissatisfaction
with daily activity; Q9: Dissatisfaction with mood. DS-SS: Dissatisfaction with
daily life subscale.

subscale between baseline and after 4 wk of PPI
therapy. Significant differences were observed for
all the GERD-TEST item/subscale scores between
baseline and after 4 wk of PPI therapy, and the effect
sizes, as determined using Cohen’s d, were substantial
(i.e., 1.29-1.63 for GERD symptoms, 0.42-1.11 for FD
symptoms, and 0.61-1.05 for dissatisfaction) (Table 5).

Concurrent validity

The concurrent validity of the GERD-TEST was evaluated
by comparing the changes in the GERD-TEST scores of
the treatment responders and those of the treatment
non-responders according to three different responder
definitions. The treatment responders demonstrated
a statistically significant greater change in their scores
than the treatment non-responders for all the GERD
symptom items/subscale and for most of the FD and
DS items/subscales (Tables 6-8).

Specificity for differentiating between GERD and FD
symptoms

The results of a multiple regression analysis revealed
that the GERD-SS score changes had larger g values
than the FD-SS score changes for Q11 (0.371 vs 0.037)
and Q12 (0.411 vs -0.092), reflecting the response
to therapy and indicating that GERD symptoms can
be well differentiated from FD symptoms in GERD
patients.

DISCUSSION

Approximately 85% of reports from GERD patients
recruited under the Montreal definition were diagnosed
as having GERD based on the results of the GERD-
TEST, providing evidence in support of the diagnostic
usefulness of the GERD-TEST. The Cronbach’s o for
GERD-SS, FD-SS, and DS-SS in the GERD-TEST
ranged from 0.75 to 0.82, indicating a superior internal
consistency and high reliability. Significant correlations
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Responder 79%

Non-responder 21%

I Residual Sx 50% = W Residual Sx 50% <
0% 20% 40% 60% 80% 100%

Figure 2 Rate of responders based on a “residual symptom rate < 50%” definition after 4 wk of proton pump inhibitor therapy.

Responder 79% Non-responder 21%

M Extremely improved M Improved M Slightly improved
0% 10% 20% 30% 40% 50% 60% 70%

M Not changed M Aggravated
80% 90% 100%

Figure 3 Distribution of patient’s impressions of therapy (Q11) and the rate of responders based on a “patient’s impression of improved or better”
definition after 4 wk of proton pump inhibitor therapy.

Responder 90% Non-responder 10%

ENRS 1

B NRS 0 M NRS 2 B NRS 3 B NRS 4 W NRS 5

B NRS 6 ENRS 7 B NRS 8 B NRS 9 B NRS 10
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figure 4 Distribution of numeric rating scale scores (Q12) and the rate of responders based on a “numeric rating scale < 5” definition after 4 wk of proton

pump inhibitor therapy.

4r — Res. [before Tx]
— Non-res. [before Tx]
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Figure 5 Changes in the gastroesophageal reflux and dyspepsia-
therapeutic efficacy and satisfaction test scores of responders and non-
responders based on a “residual symptom rate < 50%” definition at
baseline and after 4 wk of proton pump inhibitor therapy. Q1: Heartburn;
Q2: Regurgitation; Q3: Epigastric pain/burning; Q4: Postprandial fullness;
Q5: Early satiation; Q6: Dissatisfaction with eating; Q7: Dissatisfaction with
sleeping; Q8: Dissatisfaction with daily activity; Q9: Dissatisfaction with mood.
DS-SS: Dissatisfaction with daily life subscale.

were observed between symptom or living status
items/subscales of the GERD-TEST and the PCS or
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MCS of the SF-8, demonstrating a good convergent
validity. Both GERD and FD symptoms were seen to
have a clear and consistently negative impact on the
daily lives of patients, and this impact increased with
increasing symptom severity (Table 4). There was a
significant and marked reduction in GERD symptoms in
response to the 4-wk PPI therapy. Improvements in FD
symptoms and daily living status were also significant,
though to a lesser extent than the amelioration of
GERD symptoms. Thus, the responsiveness of the
GERD-TEST to these improvements was gratifying. A
comparison between responders and non-responders
according to three definitions of responders (a residual
symptom rate < 50%, a patient’s impression that
was “improved” or better, and an NRS score < 5)
revealed significant and substantial differences in
GERD symptoms between these two groups, thereby
indicating that the GERD-TEST has a satisfactory
concurrent validity.

The GERD-TEST enabled a multifaceted evaluation
not only of the severity of symptoms, but also of the
impact of the symptoms on daily life, the therapeutic
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Table 5 Comparison of gastroesophageal reflux and dyspepsia-therapeutic efficacy and satisfaction test scores before and after 4 wk

of proton pump inhibitor treatment (7 = 198)

Before Tx After 4 wk PPI Tx Cohen's d P value
mean SD mean SD

Q1. Heartburn 3.64 1.31 1.77 0.97 1.63 <0.0001
Q2. Acid regurgitation 3.17 1.37 1.66 0.95 1.29 <0.0001
GERD-SS 3.40 1.20 1.71 0.91 1.59 <0.0001
Q3. Epigastric pain or burning 3.11 1.40 1.75 1.02 111 <0.0001
Q4. Postprandial fullness 3.05 1.34 1.95 1.06 0.91 <0.0001
Q5. Early satiation 2.25 1.34 1.76 0.91 0.42 <0.0001
FD-SS 2.88 1.13 1.80 0.85 1.08 < 0.0001
Q6. Eating 1.97 1.07 1.41 0.74 0.61 <0.0001
Q7. Sleeping 2.14 1.07 1.29 0.63 0.97 <0.0001
Q8. Daily activity 1.98 1.00 1.33 0.67 0.76 < 0.0001
Q9. Mood 255 1.06 1.57 0.80 1.05 < 0.0001
Dissatisfaction for daily life-SS 2.15 0.84 1.40 0.59 1.04 <0.0001

Effect size Small Medium Large

Cohen's d 02< 05 < 08 <

7 01= 03 < 05 =<

GERD-TEST: Gastroesophageal reflux and dyspepsia-therapeutic efficacy and satisfaction test; PPI: Proton pump inhibitor; FD: Functional dyspepsia.
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— Non-res. [before Tx]
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Figure 6 Changes in the gastroesophageal reflux and dyspepsia-
therapeutic efficacy and satisfaction test scores of responders and non-
responders based on a “patient’s impression of improved or better”
definition at baseline and after 4 wk of proton pump inhibitor therapy. Q1:
Heartburn; Q2: Regurgitation; Q3: Epigastric pain/burning; Q4: Postprandial
fullness; Q5; Early satiation; Q6: Dissatisfaction with eating; Q7: Dissatisfaction
with sleeping; Q8: Dissatisfaction with daily activity; Q9: Dissatisfaction with
mood. DS-SS: Dissatisfaction with daily life subscale.

of burden and impairment of daily living activities. A
variety of sets of criteria have been used to evaluate
responses to pharmacotherapies for those disorders.
Global binary endpoints (a method in which an
alternative response to each question is provided,
i.e., whether an adequate or satisfactory relief of
symptoms has or has not been obtained) and a
“residual symptom rate < 50%" have both exhibited
an intense convergent validity and are capable of
detecting clinically significant but minimal changes®”’;
therefore, these variables are recommended!*®?%3%,

A NRS, which is mainly used to evaluate therapeutic
responses in patients with chronic pain®, has been
proposed by the FDA as a provisional scale for
evaluating abdominal pain in patients with irritable
bowel syndrome®?. An NRS has been recognized as
having “higher compliance rates, better responsiveness
and ease of use, and good applicability relative to a
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Figure 7 Changes in the gastroesophageal reflux and dyspepsia-
therapeutic efficacy and satisfaction test scores of responders and non-
responders based on a “numeric rating scale < 5” definition at baseline
and after 4 wk of proton pump inhibitor therapy. Q1: Heartburn; Q2:
Regurgitation; Q3: Epigastric pain/burning; Q4: Postprandial fullness; Q5: Early
satiation; Q6: Dissatisfaction with eating; Q7: Dissatisfaction with sleeping;
Q8: Dissatisfaction with daily activity; Q9: Dissatisfaction with mood. DS-SS:
Dissatisfaction with daily life subscale.

visual analogue scale”.

For evaluating the burden by the symptoms as well
as the response to the therapy, the GERD-TEST can
be applied using three definitions: i.e., a 7-point Likert
scale for individual symptoms, the patient’s impression
of the therapy (which corresponds to the OTE), and
the NRS (as recommended by various reports and
guidelines), and interestingly, the global assessments
of the GERD symptoms using patient’s impression of
the therapy (Q11) and NRS (Q12) well differentiated
from those of FD symptoms (Table 9). Therefore,
evaluations of patient burden arising from various
symptoms and of the comprehensive therapeutic
response using this tool are thought to be appropriate.

Of the plurality of therapeutic response evaluation
definitions currently available, none have been
shown to be optimal for the evaluation of therapeutic
responses during the management of GERD. It is thus

July 28,2017 | Volume 23 | Issue 28 |



Nakada K et a/. Validation study of the GERD-TEST questionnaire

"MOJ2q
pa]s!| SI UoRN3ASUI Yoea Jo Jojnquiuod ay] 9qissod Apnis siy3 sapew uoneladood asoym sjuaned ayy pue Apnis siyy ul pajedipipied oym suepisAyd (e yueyy sioyine ayl
'S9]e1S paun ‘obediyd ‘107 Mo9M 9seasiq 2ARsabig ayy 1e pajuasadd alam Apnis Siyl JO synsad 2yl "ueder ul suonnsul 6z Aq paisjdwod sem Apnas siyl (ueder
‘exesQ) A1e10S Y3 Aq papinoid sem Apnis [edjul|d siy3 40y Hoddns [epueuly "5 T9900000# Y1D-NIWN 03 paJaisibal pue A0S 3D aY3 Aq payNnpuod sem Apnis siyL

SLNIINOAITMONMIIDV

'sbumas aJed Aewnd
pue |euy [eaiulp yiog ul syusined @y3o ul 100 paiejad-yyeay oypads-aseasip bunenieas Joj |njasn aq 03 sueadde jey) Juswiniisul O¥d paisoeiinw e s pue wJdopad
03} Asea pue 3|dwis S| 1S31-A¥3O 9yl ‘Ajjigel24 pue AjiplieAa poob Bupesisuowap Qua|9dxa aJ4am 1S3 1-ayID U3 Jo sonsualdeleyd dlIBsWwoYdAsd sy ‘uoisnpuod ug

‘papasu Os|e S| Sianew 3say) Jo uoiedyLep pue uoiebisaAul Jaypng a4l Ajlep uo swoldwAs yons
4o syoedw ay3 40 swoldwAs J9Yy3o wody uspang jusnied J9A0D J0U SS0P uoien|eAs a3yl pue ‘g4 pue gy3o Jo swoldwAs |euipied ay3 uo Ajdewrd pasnooy st 1S31-ayY3ao
3y} buisn uonen|eAs [edulD a4 Yam syusied buowe dojeAsp easneu Jo Buiyojeq ‘buneo|q se yons sWoidwAS "usss Usyo ale |UOISOJd [eudp JOo ewyise ‘spibuiel
J1uoayd ‘ybnoo ouoayo “*6°9) swoidwAs |esbeydosasenixa pue (uled 3sayo ‘*6°9) swoidwAs |eabeydoss se yons swojdwAs [edidAl-uou ‘gy3o yim sjusined bBuowy
'swoldwAs as4aAIp YIm Juasald g4 40 gyIo yim syuaned jeyy paziubodad Ajjessusb si i ‘Ajpuodas ‘g4 Jo juswiealy pue sisoubelp ayj 104 [NJOSN J0W USAS UOIUYSp
Siyl axew 0} ‘suopenjeArs woydwAs ¥3o ayl 03 Jejiwis ‘woldwAs g4 40 sway SYN pue uoissaidwi s,jusired sy} apnjoul 03 pauipow g pinoys 1S31-ay3o ayl "oed
woldwAs |enpisad e Buisn pajenjeas aq Ajuo ued “4ansmoy ‘swojdwAs g4 ua4Induo) ‘dy3o JO Juswiead] pue sisoubelp ay3 104 AlJSIYD PalR|NWLIO) SJ9M SuonRiuysp
959U} ‘1S31-A¥3ID aY3 ul suopiuyasp aa4y3 buisn pajenijeas aq ued swojdwAs g¥3o syl JO Swa) Ul sasuodsad [edjulp sy ‘ApsJy ‘a4am Apnis Siyl Jo suonejwl| ay L
‘uoniuyap a1buis Aue ueyy Jayied ‘suoiiuyap uonien|eAs asuodsal di3nadelayl alow Jo oMy buisn pazAjeue pue pauleiqo eiep podad 03 s|qelasaud paispisuod

-royiqryur dund uojox [ JJ 9} uondejsnes pue Aoeoyje onnaderayj-eisdodsAp pue xnpyar eadeydossonse : [SHL-ANTD

=80 =40 >7T0 Psuayod
981e] wWnIpaN  [rewIS  9ZIs 199))7

1000°0 > 120 79°0 9¢'0- 2L°0 88°0- T000°0 > 980 690 8L'T g0 0c'T 0990 - 780 11c €80 81'¢C SG-oy1] A[rep 10 uonoejsHesSIq
1000°0 > 080 080 LE0- 90T LTT- T000°0 > 880 €80 (4 .0 'L €ev'0 - 860 9T L0'T 09¢C POOIN ‘60
<000 <SP0 o880 0€0- <01 SL0- T00°0 89°0 80 89T 90 ¥C1 606°0 - 680 86T €01 66'T Ayanoe Areq ‘g0
0000 190 980 6€0- 0T 660~ T00°0 080 880 99T 670 ST'T 190 - <0'T <0C 80'T L1T Surda9ys /D
9020 feraly] 20T 6€0- 880 19°0- €200 Lv0 880 89T 690 el 0SS0 - STl 40T <0'T S6'T Suneq ‘90
10000 > 780 80 o 90T /iGils T000°0 > iz a8'0 96C vL'0 Q91 2¢9°0 - 76'0 86'C LT'T 68'C SS-ad
€00°0 970 06'0 010~ €It 09°0- 7000 £8°0 Q0T L1T G8°0 991 0S6°0 - 0C'T 8C'C 8C'T 9C'T uonenes Areg ‘g0
1000 940 IT'T 490~ 4" ac'l- 10000 > 180 ST'T 19C 960 6L'T 9€9°0 - ST'T qar'e 6T <0'€ ssau[ny [erpueldisod O
10000 > 18°0 €0'T 80~ 7T 19'1T- 10000 > 9€¢'L 0T'T €L'T 780 19T 6050 - ST'T LCE L cre Buruing 10 ured omsedidg €0
100070 > 68T 140 81°0- 1 v1e 10000 > 1T¢C 80T 16C €90 71 100 6€0 660 ore 61T ag'e SS-AIYIO
100070 > 19T LT'T 200~ aC'l €6'1- 10000 > 98'L vl 84°C £9°0 LETL 0900 €0 LS G8'C (4N % Iee uoneydmsar poy 7O
1000°0 > 9T £8°0 6C0- " veT 10000 > 17T L0'T S0°€ 19'0 vl <200 9¢'0 60'T e 6C'T (43 umagyresy ‘1O
as uedw as uedw as uedw as uedw as uedw as ueaw = 9%0S XS [enpisay
(v = o) (€51 = ) 1y =u) (€51 = u) (v = u) (€51 = )
3NeA 4 P S,UdYoD)  JIpuodsal-uoN J1apuodsay aneA g ps,udyod) J13puodsai-uoN J1apuodsay A g  ps,udyo)  Japuodsal-uoN J1apuodsay £q uoniuyap sapuodsay
(MP-MO) ¥ X1 1dd M By X1 21059

uonysp ,%0S

= 9je1 woldwAs [enpisal,  uo paseq sidpuodsai-uou pue sidpuodsas usamIaq sa100s 3593 uondejsies pue Loeoyjs dnnadesdyl-eisdadsAp pue xnpjal [eageydosaoises ayy jo uospedwod) 9 dqe]

July 28,2017 | Volume 23 | Issue 28 |

5225

WJG | www.wjgnet.com

JRaishideng®



Nakada K et a/. Validation study of the GERD-TEST questionnaire

-roy1qryur dund uojox [ 93 uondeysnes pue Aoeoyje onnaderayj-eisdodsAp pue xnpyar eadeydossonse : 1S L-QYTD

>80 =90 =>¢0 Psusyod
981e]  wmIpaN [[PWS  9ZIS 1091

1000°0 > €40 €v'o 920~ 840 18°0- ¥00°0 S6'0 LL0 /81 €50 e 6860 - 780 €re €80 €1c Ss-ay1] A[rep 10y uondejsessIq
1000°0 > S9°0 050 €0~ 80T S0°T- 8000 020 80 S0C 840 19T €S0 - 780 (444 80T §ac POOIN 60
1000°0 > £9°0 0%v'0 S0°0- ¥0'1 1470~ 1000 (U 160 S6'T 650 9Tl 188°0 - ¥6'0 00C 10T L6'T Ayanoe Areq ‘g0
00 1570 060 £E0- 00T 880~ 0100 T 10T 81T §s0 €T 6490 - 80T 1ce SO'T (U4 Surdeays 2O
10T°0 9¢'0 18°0 920~ 60 650" S60°0 0%'0 890 €91 690 el 1780 - 660 681 S0'T ¥6'1 Suneq 90
¥00°0 £5°0 €80 €9°0- 80'T G 2000 L0 80 9€T 80 LT 6680 - w1 88C €'l G8'C SS-ad
8500 Sv'0 €0'T S0°0- 90'T €90~ C100 ¥9°0 €60 9TC 680 691 €870 - 6C'1T [4554 €e'l we uonenes Ajreq ‘60O
1500 €70 LTT 89°0- (4598 Pl €500 050 [49" (444 S0°T 06'T 9680 - Tl 00°€ el 0'€ ssou[[ny [erpuexdisod 40O
0v0°0 670 LET ¥40- ov't 'l $10°0 €40 11 LET S6'0 991 0%6°0 - Wi e 8¢’ 80'¢C Sunung 1o ured orseSidy g0
1000°0 > 160 180 89°0- LZ1 18T~ C10'0 G8'0 1Tl ¥eT 180 w91 9010 - [4ON" €0°¢ 1L €v'e SS-AYID
1000°0 > SL°0 €80 €9°0- 6T €9'T- 9000 £8°0 9Tl (444 ¥8°0 99'T €0 - 'l S6C LET 61¢ uoney8mdar ppy 7O
1000°0 > 06'0 ST'T ¥.°0- 'l 66'T- £20°0 €40 0e'T LET 680 691 200 Sv0 660 1re {408 89'¢c uwmaqiresH TO
anjeA 4 P s,udyod) as uesaw as uedw anjeA 4 p s,udyod as uedw as uedw  anjeA 4 P s,udyod) as ueaw as uedw = ¢ AN
61 = u) (921 = u) (61 = (921 = o) 61 =) (92) = u)
Japuodsat-uoN Japuodsay Japuodsat-uoN Jpuodsoy Japuodsai-uoN Japuodsay Aq uonuysp Japuodsay
(M¥-M0) 7 X1 Idd M § 1YV X] alojeg

uopiuyap

1§ = 9Jed>s Junel dudWNU,, € UO paseq sidpuodsal-uou pue sidpuodsal UdIMID] $3100S 1533 uonodejsies pue Loedyjd dnnadesdyr-eisdadsAp pue xnpyal [eageydossonses jo uosuedwo) g 3qel

-royiqryur dund uojox [ 93 uondeysnes pue Loeoyje onnaderayj-eisdodsAp pue xnpyar eadeydossonses : [SHL-QYTD

>80 >4q0 =70 Psuwyod
981e] WIS [[ewWS  dZIS }0JJ]

€000 050 890 S¥0- LL0 €80~ 1000 290 €9°0 691 £S°0 €T 8940 - 780 [4%4 ¥8°0 91'c S-oJ1] Aqrep 10j uonoRJSESSI(]
0200 170 10T ¥9°0- 901 L0°T- £00°0 L0 LL°0 81 80 09T 1220 - <01 19°C L0T VA4 POOIN 60
1200 170 960 €0 T L0 2000 €9°0 ¥40 9T €90 9Tl 8960 - 60 261 10T 86'T Ayianoe Areq 80O
910 S0 €60 ¥9°0- 701 680~ €100 <90 640 99’1 890 €'l 9%9°0 - 80'T 1T 80T 454 Surdoals L0
€100 970 060 €C0- 680 ¥9°0- 9¢0°0 €70 £8°0 91 040 fSion s 790 - 0T 06'T 80T 66'T Suneq ‘90
1000 150 980 <90~ (8 6T~ 2000 feieN} €80 L1T 780 LT 2690 - 260 €8'C LTT 06C Ss-dd
7700 €e0 960 1T0- [ 990~ 8000 190 860 (4 880 9T 2990 - 1 €e'C 8E'T €TT uonenes Alreg ‘50
4] o 8T'T £8°0- €'l IT'1T- S¥0°0 9¢'0 701 9T L0'T 88’1 1690 - w1 c€re 6€'1 70°¢ ssauq[ny rerpueidisod $0O
1000 750 Tt LL°0- i T $10'0 050 9T'T ere 86'0 ¢o'1 90€°0 - €T 6T W (Ue  Sumnung Jo ured omseSidy ¢
10000 > £8°0 (8 €80~ 6C'T [N 1000 120 80'T e €80 691 £10°0 6¢0 10T [0'¢ [ 1g¢ SS-@IIDO
1000°0 > 640 A" ¥9°0- 6€T VLT <100 €90 6L Q0T 980 Qa1 £000 e 40] 0Tt 69'C 6€T 0€'¢ uoneyrdm3a1 pRy 7O
1000°0 > 820 'l €01~ (441 0r'e- 0000 280 49 8¢'C 88°0 91 691°0 - T8 1'e €T i wingyresy ‘10
as uedw as uedw as uedw as ueaw as ueaw as uesw = panoidui uoissdidu syuaned
(6g = u) (ss1 =) (6 = ) (51 =) (65 = ) (S51 =)
deA 4 ps,udyo)  Jdpuodsai-uoN Japuodsay dAeA 4 ps,udyod) Japuodsai-uoN Japuodsay A 4 ps,udyo)  Jdpuodsal-uoN Japuodsay Aq uoniuysp Japuodsay
(M-M0) 7 XL Idd M 1BV X] 210jog

uoniuyap 133399 10 panoadui

Jo uoissaaduwi s,juaned,, e uo paseq siopuodsai-uou pue sidpuodsal UIMIDG $2.I00S Is3) uondejsies pue Aoedyyd dnnaderdyr-eisdadsAp pue xnpai [eageydosaoaises jo uosuedwod) 7 dqel

July 28,2017 | Volume 23 | Issue 28 |

5226

WIJG | www.wjgnet.com

JRaishideng®



Nakada K et a/. Validation study of the GERD-TEST questionnaire

Table 9 Type of symptoms responding to the therapeutic

efficacy as assessed by the patients (Multivariate analysis)

Q11. Patient's Q12. Numeric rating

impression scale
B P value B P value
AGERD-SS (0-4 wk) 0.371 <0.0001 0.411 <0.0001
AFD-SS (0-4 wk) 0.037 0.6541 -0.092 0.2656
R’ (P value) 0.155 <0.0001 0.133 <0.0001
Effect size Small Medium Large
B 01< 03 < 05<
R? 0.02 < 0.13 < 0.26 <
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Hospital; Tsuyoshi Sanuki and Junko Hori, Kita Harima
Medical Center; Noriaki Manabe and Ken Haruma,
Kawasaki Medical School; Yuji Naito and Osamu
Handa, Kyoto Prefectural University of Medicine; Syuuji
Inoue, National Hospital Organization Kochi Hospital;
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University Faculty of Medicine; Tadayuki Oshima and
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Graduate School of Medicine; Kazuhiro Maeda and
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School of Medicine; Takashi Abe and Yongmin Kim,
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University Hospital; Noriko Watanabe, National Hospital
Organization Mie Chuo Medical Center; Fumihiko
Kinekawa and Kita Yuko, Sanuki Municipal Hospital;
Tomonori Imaoka and Hirohumi Fujishiro, Shimane
Prefectural Central Hospital; Takatsugu Yamamoto and
Yasushi Kuyama, Teikyo University School of Medicine;
Yasuaki Nakajima and Kenro Kawada, Tokyo Medical
and Dental University.

COMMENTS

Background

The use of an appropriate patient-reported outcome (PRO) instrument may
facilitate the detection of gastroesophageal reflux disease (GERD) patients,
and the evaluation of the disease’s impact on daily life and the response to the
therapy. However, a simple and effective PRO was previously unavailable.

Research frontiers
The importance of PRO in evaluating medical care has been stressed in recent

Baishidenge ~ WJG | www.wjgnet.com

years. The Food and Drug Administration guidance recommends the use of
valid and appropriate PRO for each disease.

Innovations and breakthroughs

Most of the previously developed PROs for GERD were lengthy and
complicated, and even not well validated. The lack of a simple, easy to
understand instrument for GERD patients encouraged the development of the
gastroesophageal reflux and dyspepsia therapeutic efficacy and satisfaction
test (GERD-TEST). The GERD-TEST minimized the number of items and
enabled a multifaceted evaluation not only of the severity of symptoms, but also
of the impact of the symptoms on daily life and of the therapeutic response as
assessed by the patient. The psychometric characteristics of the GERD-TEST
were excellent, demonstrating good validity and reliability.

Applications

This study indicated that the GERD-TEST is a useful tool for the clinical
research in GERD patients. Since the GERD-TEST is simple and easy-to-
understand, which also could applied for daily clinical practice settings.

Terminology

The PRO instrument with proven reliability and validity is useful for the disorders
in which the treatment goal is to ameliorate symptoms. The application of PRO
not only in clinical trials, but also in daily clinical practice settings would enable
greater objectivity in the diagnosis and evaluation of therapeutic responses in
GERD cases and the provision of effective and efficient treatment.

Peer-review

The study is well done and the methodology is strong. The clinical meaning
is also relevant, because the authors have addressed the frequent overlap
between esophageal and dyspepsia symptoms. This investigation merits to be
published.
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