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Background/Aims
The Gastroesophageal Reflux Disease Questionnaire (GerdQ) has been developed and validated as a tool for the diagnosis of 
gastroesophageal reflux disease (GERD) in patients with gastrointestinal symptoms. However, the GerdQ and the cutoff value for 
determining GERD has not been validated in Korea.

Methods
Patients with symptoms suggestive of GERD were consecutively recruited. The Korean version of GerdQ was developed through a 
forward-backward translation process according to the cross-cultural adaptation method. Endoscopically documented esophagitis, 
abnormal results on 24-hour ambulatory pH recording with symptom association monitoring, or response to proton pump inhibitor 
treatment were used as diagnostic references for GERD. The reproducibility and test characteristics of the Korean version of GerdQ 
were assessed.

Results
A total of 149 patients with a median age of 55 years were analyzed. The intra-class correlation coefficient of 2 subsequently 
measured GerdQ scores was 0.651 (95% CI, 0.518-0.748). The cutoff value of 8 was found to have the highest sensitivity (64.9%; 
95% CI, 56.2-73.7) and specificity (71.4%; 95% CI, 56.5-86.4) for the diagnosis of GERD. The questionnaire had a high positive 
predictive value (88.1%; 95% CI, 81.2-95.0), but a low negative predictive value (38.5%; 95% CI, 26.2-50.3) for GERD. Any symptom 
improvement on proton pump inhibitor treatment showed a sensitivity of 93.0% (95% CI, 88.3-97.7) and a specificity of 48.6% (95% 
CI, 32.0-65.1) for GERD.

Conclusion
The Korean version of GerdQ is a useful complementary tool in the diagnosis of GERD.
(J Neurogastroenterol Motil 2019;25:91-99)
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Introduction 	

Gastroesophageal reflux disease (GERD) is a common condi-
tion characterized by symptoms or complications associated with 
reflux of gastric contents.1 Although the prevalence of GERD is 
relatively lower in Asia than in Western countries, the prevalence of 
GERD is increasing in Korea.2-4 As GERD is clinically diagnosed 
mainly on the basis of the presence of the cardinal symptoms of 
heartburn and acid regurgitation, the diagnosis of GERD remains 
challenging.1,5,6 Neither symptom-based evaluation nor objective 
measures including endoscopy and ambulatory pH monitoring are 
solely diagnostic for GERD.7 A short-course treatment trial with a 
proton pump inhibitor (PPI) is also used as a diagnostic method; 
however, it has shown only modest sensitivity and specificity.8,9

A number of symptom-based questionnaires and quality of 
life instruments have been developed to facilitate the diagnosis and 
management of GERD.9-11 However, most of these questionnaires 
were developed to assess symptom changes or the treatment out-
come in epidemiological studies, rather than to make a diagnosis. 
Moreover, some of the questionnaires are composed of a wide vari-
ety of questions, requiring considerable time for patients to under-
stand and complete, leading to their limited use in clinical practice.

The Gastroesophageal Reflux Disease Questionnaire (GerdQ) 
is a simple, 6-item, self-administered tool in which the frequency of 
the symptoms over the previous week is graded on a 4-point Likert 
scale.9,12 The questionnaire was developed and validated primarily 
as a tool for untreated primary-care populations with upper gastro-
intestinal symptoms, and it has been found to be useful in guiding 
both diagnosis and management of GERD in Western countries. 
However, the Korean version of GerdQ has not yet been validated, 
and the ideal cutoff value for the diagnosis of GERD in the Korean 
population and its clinical implication have not been clearly defined. 
In this study, we aim to evaluate the validity of the Korean version of 
GerdQ.

Materials and Methods 	

Subjects
From December 2014 to January 2017, patients who had 

symptoms suggestive of GERD and visited 1 of 4 gastroenterology 
outpatient clinics (Asan Medical Center, Seoul National Univer-
sity Hospital, Samsung Medical Center, and Hanyang University 
Hospital) were recruited. Those with alarm symptoms such as 

progressive dysphagia, unintentional weight loss, or gastrointesti-
nal bleeding were excluded. All enrolled patients provided written 
informed consent to participate in the study. The study protocol 
was approved by the institutional review board of each center (Reg-
istration No. 2014-1157, 1504-074-665, 2015-04-005, and 2016-
06-001-003) and conducted in accordance with the Declaration of 
Helsinki and its amendments, as well as the Good Clinical Practice 
guidelines.

Patients were requested to answer the questionnaire, and the 
same questionnaire was administered again at least 1 week after the 
completion of the first questionnaire to evaluate the test-retest reli-
ability. Endoscopic examination was performed according to the 
routines of each clinic, and the Los Angeles (LA) classification was 
used for grading reflux esophagitis.13 When there was no evidence 
of esophagitis on endoscopy, 24-hour pH monitoring was tried. 
All endoscopic evaluations and pH monitoring were performed by 
experienced and board-certified endoscopists. After the diagnostic 
investigations including endoscopy or esophageal manometry with 
24-hour ambulatory pH monitoring, the patients returned to the 
outpatient clinic and a standard dose of PPI was prescribed on the 
basis of the results of upper endoscopy or pH testing. The response 
to PPI was asked through face-to-face interviews, and symptoms 
were assessed again by using the questionnaire at the end of the 
PPI treatment. When the patient did not visit the clinic, a telephone 
survey was conducted (Fig. 1). 

Heartburn and/or regurgitation

(n = 184)

Endoscopy

24-hr pH monitoring

PPI treatment

Analysis

(n = 149)

Baseline

GerdQ

No GERD

(n = 35)

GERD

(n = 114)

Repeat

GerdQ

GerdQ

Figure 1. Flowchart of this study. GerdQ, Korean version of the 
Gastroesophageal Reflux Disease Questionnaire; PPI, proton pump 
inhibitor; GERD, gastroesophageal reflux disease.
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Korean Gastroesophageal Reflux Disease 
Questionnaire

The questionnaire comprises of 4 positive predictors of GERD 
(heartburn, regurgitation, sleep disturbance, and use of over-the-
counter medication in addition to that prescribed) and 2 negative 
predictors of GERD (epigastric pain and nausea) (Table 1). All 
items were graded using a 4-grade scale (no symptoms, 1 day of 
symptoms, 2-3 days of symptoms, and 4-7 days of symptoms, over 
a 1-week recall period); scores ranging from 0 to 3 were applied for 
the positive predictors and from 3 to 0 for the negative predictors. 
The GerdQ score was calculated as the sum of these scores and 
ranged from 0 to 18.

To develop the Korean version of GerdQ, translation was per-
formed with authorization from the original author of GerdQ. The 
translation procedures included both forward and backward transla-
tion according to the cross-cultural adaptation method. The original 
English version of GerdQ was translated into Korean language by a 
Korean researcher who is aware of the objective of the questionnaire. 
Thereafter, 2 different bilingual professional translators, who had no 
knowledge about the questionnaire, translated it into English again. 
The backward-translated version was then compared with the origi-
nal GerdQ to ensure that the meaning of the original questionnaire 
is retained in the Korean version. The wordings were discussed, 
and the questionnaire was modified accordingly. Items that seemed 
inaccurate or did not express the concept intended in the original 
version were re-translated by a second Korean researcher who was 
blind to the results of the previous translation. The Korean version 
of GerdQ was finalized after the resolution of any discrepancy and 
after proofreading by both the authors and translators.

Criteria for the Diagnosis of Gastroesophageal 
Reflux Disease

The diagnosis of GERD was made if at least one of the fol-
lowing criteria were met: (1) reflux esophagitis of LA classification 
A-D; (2) pathological findings on 24-hour pH monitoring, defined 
by fulfilling 1 of the following criteria: (i) pH < 4.0 for ≥ 4% of 
the time, or (ii) there is positive symptom association probability (≥ 
95%) or positive symptom index (≥ 50%) irrespective of the level 
of acid exposure; (3) positive response of reflux-related symptoms 
to PPI treatment, defined an answer of “yes” to the direct question 
of whether treatment had sufficiently controlled the symptoms after 
PPI treatment.14-16

Statistical Methods
For the estimation of the number of patients, the prevalence 

of GERD was assumed to be 60% in the study cohort. When the 
significance level (alpha) and the power of the test (1 - beta) were 
targeted at 0.05 and 0.9, respectively, and the sensitivity and speci-
ficity both at 65%, the sample size calculated using the one sample 
sensitivity and specificity power analysis was 155. Considering a 
15% dropout rate or loss to follow-up during the study period, it 
was estimated that a target enrollment of 180 subjects was needed.

The final version of the Korean GerdQ was tested on patients 
who visited the outpatient clinic, after which they provided consent. 
Responses on the 2 subsequent questionnaires were compared us-
ing kappa statistics to ensure that the responses given demonstrate 
an acceptable level of agreement (kappa > 0.4). Items in the Ko-
rean GerdQ that demonstrated poor agreement were reformatted as 
necessary, and a repeat backward translation was performed. Once 
the kappa value > 0.4 has been achieved, concurrent validity test-
ing was performed.

Table 1. The Gastroesophageal Reflux Disease Questionnaire (Adapted From Jones et al12 With Permission)

Question
Frequency score (points) for symptom

0 day 1 day 2-3 days 4-7 days

How often did you have a burning feeling behind your breastbone (heartburn)? 0 1 2 3
How often did you have stomach contents (liquid or food) moving upwards to your throat or mouth  
(regurgitation)?

0 1 2 3

How often did you have pain in the center of the upper stomach? 3 2 1 0
How often did you have nausea? 3 2 1 0
How often did you have difficulty getting a good night’s sleep because of your heartburn and/ 
or regurgitation?

0 1 2 3

How often did you take additional medication for your heartburn and/or regurgitation, other than  
what the physician told you to take?

0 1 2 3
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The test-retest reproducibility was assessed by calculating the 
intra-class correlation coefficient between the scores of the first and 
the repeated responses to the questionnaire, which were obtained 
1 week apart. A receiver operating characteristic curve was used to 
determine the optimum cutoff value. The cutoff score was selected 
to maximize the tradeoff between sensitivity and specificity. The 
sensitivity, specificity, positive and negative predictive value, and area 
under the receiver operating characteristic curve were estimated. All 
statistical analyses were performed using SPSS version 21.0 (IBM 
Corp, Armonk, NY, USA), and P-values < 0.05 were considered 
statistically significant.

Results 	

A total of 184 consecutive patients were screened, and, finally, 
149 patients who fully completed the questionnaire and the diag-
nostic procedures were analyzed. The baseline characteristics of 
the study patients are summarized in Table 2. The median age was 
55 years and 34.9% were men. Of the patients who underwent en-
doscopy, 12.3% were found to have reflux esophagitis, and 11.6% 
had hiatal hernia. Table 3 shows the proportions of patients who 
reported each symptom included in the questionnaire. Considering 
the typical symptoms, 106 patients (71.1%) reported heartburn and 
111 (74.5%) complained of regurgitation. Sleep disorder was re-
ported by 45.0% of the patients, whereas epigastric pain and nausea 
were present in more than two-thirds of all patients.

Among the study patients with reflux symptoms, 114 patients 
(76.5%) fulfilled the criteria for the diagnosis of GERD. Among 
131 patients who did not have erosive reflux esophagitis, 13 under-
went pH monitoring and 5 showed pathologic acid reflux. In 126 
patients having no reflux esophagitis or pathologic acid reflux, 91 
patients had positive symptom response to PPI.

The distribution of the GerdQ score and the number of pa-
tients with GERD are shown in Figure 2. The median baseline 

GerdQ score was 8 (range, 3-15), and the proportion of patients 
who had reflux-related symptoms ≥ 2 days during the last week 
increased as the GerdQ score increased (Fig. 3). The intra-class 
correlation coefficient of two subsequently measured GerdQ scores 
was 0.651 (95% CI, 0.518-0.748).

Based on the receiver operating characteristic curve, a GerdQ 
score of ≥ 8 showed a sensitivity of 64.9% (95% CI, 56.2-73.7) 
and a specificity of 71.4% (95% CI, 56.5-86.4) for the diagnosis of 
GERD with an area under the curve of 0.741 (standard error 0.042) 

Table 2. Baseline Characteristics of the Study Population

Variables N = 149

Age (yr) 55.0 (19.0-79.0)
Male 52 (34.9)
Body mass index (kg/m2) 23.1 (15.6-35.1)
Symptom score at baseline
  Median GerdQ score 8 (3-15)
  GerdQ score ≥ 8 84 (56.4)
  GerdQ score ≥ 9 57 (38.3)
  GerdQ score ≥ 10 43 (28.9)
Endoscopic findings (n = 146)
  Reflux esophagitis 18 (12.3)
    LA grade A 12 (8.2)
    LA grade B 5 (3.4)
    LA grade C 1 (0.7)
    LA grade D 0
  Hiatal hernia 17 (11.6)
  Peptic ulcer 1 (0.7)
  Stricture 0
  Barrett’s esophagus 0
24-hr ambulatory pH monitoring
  Patients who underwent the test 13 (8.7)
  Patients with pathological results 5 (3.4)

GerdQ, Gastroesophageal Reflux Disease Questionnaire; LA, Los Angeles 
classification.
Data represent number (%) or median (range).

Table 3. Distribution of Patients Who Reported Positive Symptoms Included in the Gastroesophageal Reflux Disease Questionnaire

Symptom assessed
Frequency of symptom

0 day 1 day 2-3 days 4-7 days

Heartburn 43 (28.9) 18 (12.1) 39 (26.2) 49 (32.9)
Regurgitation 38 (25.5) 27 (18.1) 40 (26.8) 44 (29.5)
Epigastric pain 33 (22.1) 41 (27.5) 17 (11.4) 58 (38.9)
Nausea 15 (10.1) 33 (22.1) 21 (14.1) 80 (53.7)
Sleep disorder 82 (55.0) 26 (17.4) 24 (16.1) 17 (11.4)
Use of medications 120 (80.5) 10 (6.7) 9 (6.0) 10 (6.7)

Data represent number (%).
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(Table 4 and Fig. 4). The Korean version of GerdQ showed a high 
positive predictive value (88.1%; 95% CI, 81.2-95.0) but a low 
negative predictive value (38.5%; 95% CI, 26.2-50.3) for GERD.

All patients received PPI treatment, and the median GerdQ 
score was 6 (range, 2-12) after PPI treatment. The median decrease 
in the GerdQ score was 2, which was significantly different between 
patients with and without GERD (median 3 and 1, P < 0.001). 
A total of 107 patients (71.8%) reported subjective improvement 
in their symptoms, and the decrease in GerdQ score could predict 
GERD with a sensitivity of 93.0% (95% CI, 88.3-97.7) and speci-
ficity of 48.6% (95% CI, 32.0-65.1) (Table 5).

Discussion 	

In this study, we investigated the validity of the Korean version 
of GerdQ for the diagnosis of GERD in patients with upper gas-
trointestinal symptoms. With a cutoff value of 8, the Korean version 
of GerdQ was found to have a sensitivity of 64.9% and a specificity 
of 71.4% for the diagnosis of GERD. This result suggests that the 
GerdQ could be adapted to the Korean population while maintain-
ing the high efficacy of the symptom-based diagnosis of GERD.

GERD is a complex clinical condition with a wide spectrum of 
clinical presentations. Heartburn and regurgitation are considered 
typical symptoms of GERD, and the current guideline recom-
mends symptom-based diagnosis and empirical treatment unless 
alarm symptoms mandate prompt endoscopy.5 These typical symp-
toms are highly specific for GERD, but have low sensitivity for the 
diagnosis of GERD.7,17 Patients often present symptom clusters, 

and heartburn or regurgitation was the most troublesome symptom 
in only 49% of the patients with GERD.9 Furthermore, the pres-
ence of atypical or extraesophageal symptoms makes accurate di-
agnosis challenging. Therapeutic trials with PPI have been widely 
performed; however, they have shown limited value in terms of di-
agnostic precision.8,18 Even objective measures including endoscopy 
and 24-hour pH monitoring are not sufficiently sensitive as diag-
nostic tools.19,20 In Korea, as most patients with reflux symptoms 
show no evidence of esophagitis on endoscopy, a symptom-based 
approach remains a pivotal step in the diagnosis and management 
of GERD.3,21

An accurate diagnosis of GERD is important because untreat-
ed or persistent symptoms may negatively affect the patients’ health-
related quality of life.4,22 Moreover, suboptimal treatment may 
result in unnecessary clinical investigations and excessive health-
care costs. There have been attempts to develop structured ques-
tionnaires to improve the diagnosis and management of GERD. 
However, many of those questionnaires are complex, containing a 
huge number of items about various symptoms. GerdQ is a simple 
and readily available, self-administered, 6-item questionnaire that 
was developed as a tool to facilitate symptom-based diagnosis and 
evaluation of treatment response in patients with GERD.12,23 This 
questionnaire would not only assist in making the diagnosis but 
would also provide a structured treatment approach, resulting in 
reduced healthcare costs.24,25 In a previous validation study, GerdQ 
had a sensitivity of 65% and specificity of 64% for the diagnosis of 
GERD when using the cutoff score of 9.23 The Korean version of 
GerdQ was found to have similar diagnostic performance to that in 

0

30

25

20

15

10

5

18

GerdQ score

0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

GERD

0

20

15

10

5

18

GerdQ score

0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

NERD

Pathologic acid reflux

ERD

A B

Figure 2. The distribution of Korean version of the Gastroesophageal Reflux Disease Questionnaire (GerdQ) score (sum of 6 items, 0-18) at base-
line. (A) The proportion of patients with gastroesophageal reflux disease (GERD) by GerdQ score. (B) Characteristics of patients with GERD 
according to the diagnostic criteria. NERD, non-erosive reflux esophagitis; ERD, erosive reflux esophagitis. 



96

Eun Jeong Gong, et al

Journal of Neurogastroenterology and Motility 96

the previous study, with the cutoff score of 8. Whereas more than 
half of the patients had a GerdQ score of ≥ 10 in a previous West-
ern study,23 only 28.9% of patients showed a GerdQ score of ≥ 
10 in the present study. In addition, there was no patient with LA 
grade D esophagitis or a GerdQ score of > 15. These differences 
in symptom severity might have contributed to the relatively lower 
cutoff score in the Korean population than that reported in Western 
studies.

The ideal instrument for symptom assessment should be pa-
tient assessed, easy to understand, practical, and valid in different 
languages.26 As both the perception and expression of symptoms 

are different according to individual patients, symptom-based as-
sessment can often lead to misinterpretation. Linguistic and cultural 
differences can also influence the understanding of self-adminis-
tered questionnaires. In particular, it is often difficult to describe 
the nature of heartburn properly without losing relevance to the 
symptoms, as there is no precise translation of the word “heartburn” 
in Korean. A previous study showed that the symptom description 
that was most commonly chosen by patients with a “burning feel-
ing” was pain or discomfort in the stomach.27 In addition to day-to-
day variation in symptom occurrence and recall bias, inconsistency 
in the patients’ perception or expression of symptoms might have 
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led to a suboptimal level of intra-class correlation coefficient in this 
study.

The symptom overlap between GERD and functional dis-
orders such as functional dyspepsia or irritable bowel syndrome 
has been reported to be substantial, suggesting a possible common 
pathophysiology such as altered visceral sensitivity.28 About 50% of 
Korean patients with GERD also complained of dyspepsia.4 Con-
versely, 23% of patients with functional dyspepsia showed patholog-
ical acid reflux on 24-hour pH monitoring, suggesting that a certain 
subgroup of patients with functional dyspepsia may respond to PPI 
treatment.29 Notably, more than two-thirds of patients complained 
of epigastric pain or nausea at least once a week in the present study, 
suggesting that our study population might have consisted of het-
erogeneous patients, including those with overlap syndrome.

Our study has several limitations. First, as it was performed in 
tertiary-care centers, the patients in this study may not be represen-
tative of the general population. Second, the spectrum of patients 
meeting the diagnostic criteria for GERD was broad, comprising 
those with endoscopic esophagitis or abnormal acid reflux as well 
as those who showed a positive response to PPI treatment in the 
absence of an objective evidence or acid reflux. In the present study, 
we used the GERD criteria based on the previously published 
guideline.6,30 The recently published Lyon consensus suggested that 
an acid exposure time of > 6% on pH monitoring and LA grade 
C or D esophagitis could be the conclusive determinants of patho-
logic reflux.31 However, in the Korean population, GERD tended 
to be less severe and uncomplicated, being either non-erosive reflux 
disease or mostly LA grade A or B.32 Moreover, the previously 
published normal value of acid exposure time on 24-hour pH test-
ing for Korean patients was 3.7%.33 Therefore, we tried to apply the 
criteria that reflect the characteristics of Korean patients in the diag-
nosis of GERD. Another possible limitation of our study is that we 
included only a few patients who did not have GERD.

In conclusion, the Korean version of GerdQ is a useful comple-
mentary tool for the diagnosis of GERD, based on its the simplicity 
and straightforward translation. There is no gold standard in the 
diagnosis of GERD, and the presence or absence of specific symp-
toms is not sufficient to make or disregard the diagnosis. Rather, a 
comprehensive approach encompassing symptoms as well as objec-
tive measures are desirable to reach the accurate diagnosis. Further 
validation of this instrument may be beneficial to confirm its robust-
ness for measuring the treatment response in GERD.

Financial support: This work was supported by AstraZeneca.

Conflicts of interest: None.

Table 4. Test Characteristics of the Gastroesophageal Reflux Disease 
Questionnaire Score in the Diagnosis of Gastroesophageal Reflux 
Disease

Cutoff 
score

Sensitivity  
% (95% CI)

Specificity  
% (95% CI)

PPV 
% (95% CI)

NPV 
% (95% CI)

7 79.8
(72.5-87.2)

45.7
(29.2-62.2)

82.7
(75.7-89.8)

41.0
(25.6-56.5)

8 64.9
(56.2-73.7)

71.4
(56.5-86.4)

88.1
(81.2-95.0)

38.5
(26.6-50.3)

9 48.2
(39.1-57.4)

94.3
(86.6-102.0)

95.5
(91.7-101.3)

35.9
(26.1-45.7)

NPV, negative predictive value; PPV, positive predictive value.
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Figure 4. Receiver operating characteristic curve of the Korean ver-
sion of the Gastroesophageal Reflux Disease Questionnaire for the 
diagnosis of gastroesophageal reflux disease. The sensitivity and speci-
ficity at the cutoff value of 8 were 64.9% and 71.4%, respectively, and 
the area under the receiver operating characteristic curve was 0.741 
(SE 0.042).

Table 5. Test Characteristics of the Response to Proton Pump Inhibi-
tor Treatment in the Diagnosis of Gastroesophageal Reflux Disease

Decrease 
in GerdQ 

score

Sensitivity 
% (95% CI)

Specificity  
% (95% CI)

PPV 
% (95% CI)

NPV 
% (95% CI)

≥ 1 93.0
(88.3-97.7)

48.6
(32.0-65.1)

85.5
(79.3-91.7)

68.0
(49.7-86.3)

≥ 2 78.9
(71.5-86.4)

80.0
(66.7-93.3)

92.8
(87.6-98.0)

53.8
(40.3-67.4)

≥ 3 56.1
(47.0-65.2)

94.3
(86.6-102.0)

97.0
(92.8-101.1)

39.8
(29.2-50.3)

NPV, negative predictive value; PPV, positive predictive value; GerdQ, Gas-
troesophageal Reflux Disease Questionnaire.
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