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SUMMARY

Background and aims: To develop a validated gastro-

oesophageal disease (GERD) symptom questionnaire for

the Chinese population.

Methods: One hundred Chinese patients with GERD

and 101 healthy Chinese controls were presented

with a 20-item GERD questionnaire in the Chinese

language (Chinese GERDQ). Quality of life in GERD

patients was assessed by SF-36. A standard dose of

proton pump inhibitors for 4 weeks was prescribed to

35 patients with newly diagnosed GERD. The Chinese

GERDQ was performed before, 4 weeks and 8 weeks

after treatment. Concept, content, construct, discrimi-

nant validity and reliability of the questionnaire were

assessed.

Results: Seven items were selected by logistic regression

to account for most of the differences between controls

and GERD patients with a good reproducibility and

internal consistency. A cut-off score of equal or greater

than 12 was determined to discriminate between

controls and GERD patients with a sensitivity of 82%

and a specificity of 84%. The Chinese GERDQ correlated

negatively with five domains of the SF-36 and discrim-

inated between GERD patients who reported sympto-

matic improvement during proton pump inhibitor

treatment and symptoms deterioration upon with-

drawal of proton pump inhibitor treatment.

Conclusions: The Chinese GERDQ could be used in

epidemiological studies to assess the frequency and

severity of GERD in patient populations and in inter-

ventional studies of GERD.

INTRODUCTION

Gastro-oesophageal reflux disease (GERD) is a common

condition in the Western population, with a prevalence

of around 20% for weekly reflux symptoms.1, 2 However,

there is no gold standard for the diagnosis of this

condition. Even 24-h ambulatory oesophageal pH moni-

toring is not sensitive enough for this purpose.3, 4

The prevalence of GERD is considerably lower in the

Chinese population, in which symptoms of heartburn or

acid regurgitation occurred monthly or more in 9.3% of

subjects according to a population survey.5 This issue is

further complicated by the fact that there is no direct

translation of the word ‘heartburn’ in the Chinese

language. Owing to differences in language and percep-

tion of illness, individual symptom scales may not be

valid across different cultures. No validated GERD

symptom score exists in the Chinese language. Before a

symptom assessment tool can be used clinically, various

questions on reliability and validity of the instrument
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need to be addressed. Thus the aims of this study were

(1) to develop a questionnaire for Chinese patients with

GERD (Chinese GERDQ) and (2) to validate the ques-

tionnaire by examining its psychometric properties.

METHODS

Patients and controls

The gold standard of GERD in this study was either

a positive 24-h ambulatory oesophageal pH study6 or

the presence of endoscopic oesophagitis.7 One hundred

GERD patients (63 patients with erosive oesophagitis,

37 patients with positive 24-h ambulatory oesophageal

pH study) were recruited. These 100 patients were

randomly identified from the endoscopy database7 and

the out-patient clinic records of the Gastroenterology

Clinic of the Department of Medicine, Queen Mary

Hospital. Those with symptoms of weight loss, gastro-

intestinal bleeding or abnormal physical or laboratory

findings from prior out-patient visits were excluded from

study. Additional exclusion criteria were inability to

understand Chinese, cognitive impairment affecting

understanding of the questionnaire, previous gastric

surgery, active non-steriodal anti-inflammatory drug

intake, history of malignancy or significant systemic

disease. Controls were recruited from healthy subjects

aged 18 or above accompanying patients to out-patient

clinics. Those under active medical care for gastro-

intestinal complaints or taking regular medication for

other medical illnesses were excluded. However, we did

not exclude subjects with gastrointestinal symptoms

not requiring treatment. This study was approved by

the Ethics Committee of the University of Hong Kong.

Development of the questionnaire

The questionnaire was developed from the reviews of

published papers and interviews with patients. The

major symptoms were identified from a review of the

literature. The main framework was based on a

validated questionnaire published previously.8 A range

of symptoms were identified, inclusive of questions that

are encountered in our practice, such as ‘acid feeling in

the stomach.’ These were discussed among the members

of the research team comprising gastroenterologists and

family physicians in order to form the initial question-

naire. Those questions were translated, back-translated

and compared with the original questions. Differences

were modified accordingly. A batch of 28 patients with

acid reflux symptoms and erosive oesophagitis on

endoscopy were interviewed to discuss these reflux

symptoms and to volunteer further symptoms that they

encountered. The response and wording were discussed,

and the questionnaire was modified accordingly.

The questionnaire consisted of questions on the severity

or frequency of 20 gastrointestinal symptoms related to

gastro-oesophageal reflux disease. The method of scoring

was suggested, discussed and agreed by our panel of

gastroenterologists, family physicians and statisticians.

The severity and frequency of the symptoms were

graded on a five-point Likert scale as follows: 1 (none:

no symptoms/none in the past year); 2 (mild: symptoms

can be easily ignored/less than once per month); 3

(moderate: awareness of symptoms but easily tolerated/

‡ once per month); 4 (severe: symptoms sufficient to

cause an interference with normal activities/‡ once

weekly); 5 (incapacitating: incapacitating symptoms

with an inability to perform daily activities or requiring

a day off work/‡ once daily).9 All patients with GERD

were also subjected to a validated Chinese version of a

quality-of-life score (SF-36) to measure construct valid-

ity.10 In addition, all patients were asked whether the

symptoms assessed were relevant to their illness and

whether the wording of the individual items was easily

understood. The first part of the questionnaire was

administered again 7–14 days after completion of the

first questionnaire. Comparison between the two

responses was used to determine test–retest reproduci-

bility of individual responses. Since there is no direct

translation of the word ‘heartburn’ in the Chinese

language, a burning pain or discomfort behind the

breastbone rising up towards the neck was used as the

definition of heartburn in the current study. This

definition has been found to identify more patients with

heartburn according to the Genval workshop report.11

Data analysis and statistics. Statistical analysis was per-

formed using SPSS (SPSS inc. USA) and JMP (SAS, USA)

statistical softwares. Discriminatory power and aspects of

questionnaire reliability and validity were assessed.

Discriminatory power of the questionnaire. In performing

cross-section comparisons, an instrument will need to

have good discriminative power to detect differences

between individuals and groups at a given point in

time.12 The ability of the questionnaire to distinguish

between normal controls and patients with GERD was
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tested using a multiple logistic regression model with

group as the dependent variable and the 20 items as the

explanatory variables. To determine the best model, the

explanatory variable with the largest P-value based on

the likelihood ratio test was eliminated at each step

until all the variables had P-values less than 0.15. A

composite score, derived from the seven items that

accounted for most of the differences between the

controls and GERD patients, was generated by principal-

component analysis. A cut-off score that best discrimi-

nated between GERD and healthy controls was

determined by plotting a receiver operating characteristic

curve.13 Sensitivity and specificity were determined.

Reliability and internal consistency. Test–retest reliability

of a measurement tool refers to the stability of

measurement under different conditions. In the present

study, test–retest reliability was assessed between base-

line and retesting after an interval of 10–14 days by the

intra-class correlation coefficient between the first and

second responses to questionnaire administration. An

intra-class correlation of 0.7 or above is generally

considered to be sufficient to demonstrate reliability.

Internal consistency of the questionnaire items was

assessed by Cronbach’s alpha coefficient. A Cronbach’s

alpha value of 0.7 is generally considered to be sufficient

to demonstrate internal consistency.14

Content validity. Content validity relates to the choice,

appropriateness, importance and representativeness of

the instrument’s content.12 The individual components

in the questionnaire must be seen as being compre-

hensible and relevant to the multiple gastrointestinal

symptoms suffered by GERD patients. In this study,

subjects were asked if the individual items assessed in

the questionnaire were easily understood. Relevance of

symptoms to disease was assessed in the GERD patients.

We arbitrarily defined a question to have poor face

validity if less than 80% of subjects rated the item as

being comprehensible and relevant.

Construct validity. A construct is a theoretical idea

developed to explain and to organize some aspects of

existing knowledge.15 Construct validity, in this aspect,

refers to evaluation of a test by looking at the

relationship between the test and the various pheno-

mena which the theory predicts. In this study it was

assumed that patients with more severe GERD

symptoms would have a lower quality of life. The total

GERD score calculated from the items was correlated with

SF-36 quality-of-life domains by Kendall’s tau coefficient.

Discriminant validity. Discriminant validity is a measure

of the tool’s ability to distinguish clinically significant

differences in therapeutic responses between patients

and within patients over time.16 In this study

we assessed discriminant validity in GERD patients by

administering the questionnaire before and after

4 weeks of proton pump inhibitor treatment. Patients

reporting an improvement in GERD symptoms were

expected to have a lower symptom severity score. In

addition, after the completion of 4 weeks proton pump

inhibitor treatment, patients with resolution of acid

reflux symptoms were stepped down to antacid treat-

ment for 4 weeks. The symptom score of patients after

cessation of proton pump inhibitor treatment was

compared with their own symptom scores while on

proton pump inhibitor treatment.

RESULTS

A total of 201 subjects were recruited: 100 patients (38

females, age 52 ± 12.2) and 101 controls (55 females,

age 53 ± 13.1). All subjects completed the study.

Discriminatory power

The ability of the questionnaire to distinguish between

normal controls and GERD patients was tested using a

multiple logistic regression model with group as the

dependent variable and the 20 item scores as the

explanatory variables. The variable with the largest P-

value based on the likelihood ratio test was eliminated

at each step until all variables had P-values less than

0.15. The final model was tested for misclassification of

cases and controls. Seven question items that best

accounted for the difference among patients with GERD

and controls were selected into the final questionnaire

(Table 1). Using this model, the probability of misclas-

sification as a control was 18% and the probability of

misclassification as GERD is 16%, giving a sensitivity of

82% and specificity of 84% based on the data from the

201 patients and controls. Using principal component

analysis, relative weightings of each of the seven

symptoms of the first principal component were assessed

(Table 2). Since the weightings were similar to each

other, the items were not individually weighted. The

sum of the seven item scores was used as the
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composite GERD score. Correlation between the

arithmetic sum of the item scores and the composite

score generated from principal component analysis

was good at 0.995. Using receiver operating char-

acteristic analysis, a cut-off point of equal to or more

than 12 (sum of the scores of the seven items) had

a sensitivity of 82% and a specificity of 84% for

identification of GERD patients against controls with

an area under the curve (AUC) of 0.92 (Figure 1).

The total score has similar power as the multiple

logistic regression using the seven individual scores,

and it has the advantage of ease of use in clinical

settings.

Table 1. Questionnaire items, percentage of GERD patients and controls who reported positive symptoms and percentage of subjects who

considered the symptom assessed as easily comprehensible

Symptom assessed

GERD patients with

positive symptoms (%)

Controls with positive

symptoms (%) P-value

Patients who could

understand the

symptom (%)

1 Frequency of heartburn* 50.0 8.0 < 0.001 185 (92)

2 Severity of heartburn* 52.0 8.0 < 0.001 185 (92)

3 Frequency of chest pain/discomfort 51.0 24.8 < 0.001 187 (93)

4 Severity of chest pain/discomfort 49.0 24.8 < 0.001 187 (93)

5 Frequency of feeling of acidity in stomach* 76.0 30.7 < 0.001 193 (96)

6 Severity of feeling of acidity in stomach* 76.0 30.9 < 0.001 193 (96)

7 Frequency of epigastric pain/discomfort 50.0 32.7 0.019 192 (95)

8 Severity of epigastric pain/discomfort 50.0 32.7 0.019 192 (95)

9 Frequency of acid regurgitation* 94.0 43.6 < 0.001 189 (94)

10 Severity of acid regurgitation* 94.0 43.6 < 0.001 189 (94)

11 Frequency of dysphagia 29.0 12.9 0.008 190 (94)

12 Severity of dysphagia 30.0 12.9 0.005 190 (94)

13 Frequency of globus 26.0 14.9 0.074 190 (94)

14 Severity of globus 28.0 14.9 0.036 190 (94)

15 Frequency of belching 79.0 66.3 0.064 189 (94)

16 Severity of belching 82.0 66.3 0.018 189 (94)

17 Frequency of ‘hoarseness of voice’ 27.0 9.0 < 0.001 193 (96)

18 Severity of ‘hoarseness of voice’ 27.0 9.0 < 0.001 193 (96)

19 Frequency of ‘use of antacids’* 81.0 39.6 < 0.001 192 (95)

20 Frequency of ‘elevate bed’ during sleep 33.0 13.1 0.001 191 (95)

* Final selection into the simplified seven-question GERD questionnaire.

Figure 1. Receiver operating characteristic curve characteristics

of Chinese GERDQ and whether the subject is a control or GERD.

Sensitivity represents the true-positive fraction and 1-specificity

represents the false-positive fraction at different cut-off points. The

diagonal line represents the ‘chance line.’

Table 2. Seven items selected by logistic regression and their

relative weighting by principle-component analysis

Symptom assessed

Weighting by principal-

component method

Frequency of heartburn 0.353

Severity of heartburn 0.338

Frequency of feeling of acidity

in stomach

0.395

Severity of feeling of acidity

in stomach

0.374

Frequency of acid regurgitation 0.417

Severity of acid regurgitation 0.405

Frequency of ‘use of antacids’ 0.358
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Content validity

Results for content validity are tabulated in Table 1. All

the symptoms assessed were regarded as comprehensi-

ble by more than 94% of subjects (range 92–96%).

However, relevance of each individual symptom ranged

from 60% to 100% among patients with GERD.

Test–retest reliability

The intra-class correlation coefficient for the seven-item

questionnaire was 0.75 (P < 0.001).

Internal consistency

Cronbach’s alpha coefficient for the 20 items was 0.92.

For the simplified seven-item questionnaire, the corres-

ponding value was 0.90.

Construct validity

In the 100 patients with GERD, there was a significant

negative correlation between the simplified seven-item

questionnaire and the RP, BP, GH, VT and SF domains,

whereas the association with PF, RE and MH became

non-significant. (See Table 3 for definitions of the

domains.)

Discriminant validity

In the 35 patients who received proton pump inhibitor

treatment for GERD, 34 (97%) reported subjective

improvement in GERD symptoms. Compared with pre-

treatment, there was a significant improvement in

symptom score before proton pump inhibitor treatment

and 4 weeks after proton pump inhibitor treatment

(19.7 vs. 14.6, P < 0.001). Twelve patients with

resolution of acid reflux symptoms after 4 weeks of

proton pump inhibitor treatment had their treatment

stopped and all reported symptomatic deterioration.

There was a significant deterioration of symptom score

after withdrawal of treatment (13.0 vs. 16.9,

P ¼ 0.012).

DISCUSSION

Several GERD symptom severity scores have previously

been published.8, 17–19 However this is the only GERD

questionnaire specifically developed for Chinese-speaking

patients (Chinese GERDQ). It can be used both to detect

clinically apparent GERD and to grade disease severity.

We developed this symptom score to be user-friendly,

reducing the number of items from an initial 20 to

seven and using the arithmetic sum of item scores

without individual weighting as the final GERD score.

There was good internal consistency and reproducibility

and good discriminatory power to distinguish between

patients with GERD and controls. This questionnaire

could be used in epidemiological studies to assess the

prevalence of GERD in the community and also as an

end-point in therapeutic trials of GERD. This simplified

seven-item GERD questionnaire has a sensitivity of 82%

and a specificity of 84% using a cut-off score of 12.

This degree of accuracy is comparable to that of the

omeprazole test in patients with GERD-related non-

cardiac chest pain and the lansoprazole test in patients

with non-erosive reflux disease.20, 21

Because of language and cultural differences, different

ethnic groups may have different perceptions and

expression of their symptoms. In this study, the most

prevalent complaints of Chinese patients with GERD

were acid regurgitation (94%), belching (79%), a feeling

of acidity in the stomach (76%), chest pain (51%) and

epigastric pain (50%). Since there is no direct transla-

tion of the word ‘heartburn’ in the Chinese language, a

burning pain or discomfort behind the breastbone rising

up towards the neck was used as the definition of

heartburn in the current study. Despite this explana-

tion, heartburn was only present in 50% of Chinese

patients with GERD and was considerably lower than

in western series.11 It has been shown that the word

‘heartburn’ was interpreted unreliably by patients.8, 17

A recent study on the frequency of symptoms and

Table 3. Correlation coefficient and significance between the

GERD severity score (sum of seven questionnaire items) and

various domains of the SF-36 quality-of-life scale of the 100

GERD patients

SF-36 domains Correlation coefficient P-value

Physical functioning (PF) 0.033 0.375

Role-physical (RP) ) 0.210 0.020*

Bodily pain (BP) ) 0.320 < 0.001*

General health (GH) ) 0.182 0.041*

Vitality (VT) ) 0.191 0.032*

Social functioning (SF) ) 0.257 0.006*

Role-emotional (RE) ) 0.168 0.051

Mental health (MH) ) 0.124 0.115

* Significance levels are one-sided.
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complications of GERD in different ethnic groups also

found that the term ‘heartburn’ was understood only by

35%, 54% and 13% of whites, blacks and East Asians,

respectively.22 Chinese patients with GERD may have

difficulty in interpreting and perceiving the symptom of

‘heartburn’.

A feeling of acidity in the stomach was a common

complaint found in Chinese patients with GERD when

compared to controls (76% vs. 31%, P < 0.001).9 By

principal-component analysis, both the severity and

frequency of this symptom were selected into the final

questionnaire. In several GERD questionnaires devel-

oped in the Western population,8, 17–19 the complaint

of ‘feeling of acidity in the stomach’ was not selected.

Our results suggested a cultural difference in percep-

tion and expression of GERD symptoms. Future thera-

peutic trials in Chinese patients with GERD should

take this complaint into account during assessment of

symptoms.

There are two limitations in our study. Firstly, this

study was mainly conducted in an ethnic Chinese

population using the Chinese language. Caution should

be taken when applying our findings to other areas with

different racial/ethnic populations. Nevertheless, we

think that our questionnaire will be useful in studying

the epidemiology of GERD in greater China, for which

current data are scanty. Secondly, the lack of a true gold

standard in measuring GERD renders validation of

a symptom severity score for this disease difficult.

Although 24-h ambulatory oesophageal pH monitoring

has been proposed as a gold standard in the past, recent

studies suggested that it has problems with sensitivity,

given the intermittent nature of the symptoms and the

disturbance of daily activity by a pH probe.3, 11, 20

Upper endoscopy is highly specific for the diagnosis

of erosive reflux disease but its sensitivity is low.11

Nevertheless, these two tests are both specific for the

diagnosis of GERD if they are abnormal, and were used

as the gold standard in our study. A large population-

based study is being conducted which incorporates this

questionnaire in order to validate further its usefulness

in the Chinese population.

In conclusion, the Chinese GERDQ was easy to

understand, internally consistent and reproducible. It

predicted global symptom change, and the symptom

severity scores correlated negatively with quality of

life. It could be used in epidemiological studies to assess

the frequency and severity of GERD in patient popula-

tions and in interventional studies of GERD.
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