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Abstract

Background: Gastroesophageal reflux disease (GERD) is a chronic
disease with a negative impact on the quality of life. The aim of this
study was to investigate the reflux symptoms and the health-related
quality of life in a population with GERD.

Methods: Data from patients with GERD, according to the Montreal
definition, were collected between January and December 2009. The
enrolled patients were classified by different reflux symptoms accord-
ing to the modified Chinese GERDQ. The general demographic data,
the modified GERD impact scores and the SF-36 questionnaire scores
of these groups of patients were analyzed.

Results: A total of 173 patients were enrolled, and the general data,
endoscopic findings and lifestyle habits of the participants with differ-
ent severity of heartburn or regurgitation were all similar. The patients
with moderate severity of reflux symptoms had significant lower SF-
36 scores than those with mild severity. The cases with advanced
heartburn severity owned the lowest scores among all cases. The im-
pact on the daily activity of each affected individual had a positive
association with the stronger severity of reflux symptom.

Conclusion: The life quality of a population with GERD achieved
the meaningful declination in participants with the moderate severity
of heartburn or regurgitation. The severity of the reflux symptoms
had a greater impact on the normal daily activity of the patients with
GERD. The cases with advanced severity of heartburn had the worst
well-being.
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Introduction

Gastroesophageal reflux disease (GERD) is a chronic disease
that tends to relapse and develop complications. According
to the Montreal definition, GERD is defined as “a condition
which develops when the reflux of stomach contents causes
troublesome symptoms and/or complications” [1]. Heartburn
and regurgitation are the typical symptoms of GERD, but pa-
tients with the disease may also have other symptoms, such as
epigastric pain and sleep disturbance. As per Genval guide-
lines, a negative impact on the quality of life is stated as a
criterion for reflux disease in patients with frequent heartburn
[2]. Moreover, GERD has an impact on the everyday lives of
affected individuals, and interferes with physical activity, im-
pairs social functioning, disturbs sleep and reduces productiv-
ity at work [3-6]. The evaluation of patient-based quality of
life as a medical care outcome is generally confined to health-
related quality of life (HRQoL). HRQoL is lower in individu-
als with GERD than in the general population, and is compa-
rable to that in individuals with other chronic diseases, such
as diabetes, arthritis or chronic heart failure [3]. There are two
categories of HRQoL measures: disease-specific and generic
HRQoL instruments. Disease-specific instruments are used to
describe the burden of disease and treatment outcomes in pa-
tients with a specific disease, and generic instruments measure
the overall HRQoL of patients, including physical, emotional,
and social function, as well as their level of general perfor-
mance at work and in daily life across different diseases. The
aim of this study was to investigate the reflux symptoms and
the HRQoL in a Chinese population with GERD.

Methods

Data from consecutive patients with GERD in our hospital,
diagnosed by the Montreal definition, were collected from
January 2009 to December 2009. Exclusion criteria were as
follows: 1) GERD combined with other structural gastroin-
testinal disorders, such as peptic ulcer disease, esophageal or
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Table 1. Characteristics of the Enrolled Patients With GERD

Regurgitation

Heartburn

Moderate

(n

Advanced

(n

Moderate

(n

Mild

(n

Advanced

Mild

Severity

P-value

P-value

24, 13.9%)

68, 39.3%)

81, 46.8%)

9,5.2%)

(n

54, 31.2%)

(n = 110, 63.6%)
45.81 + 16.14
65.41+14.11
23.59 + 4.14

0.094°
0.124
0.377°
0.545¢2

4229+ 14.28
5829+ 10.80
22.10 +3.80
8 (33.3%)

48.93 +£15.08
63.66 + 12.85

23.42 +3.47

4498 +£15.84
66.69 + 14.51
23.76 +4.40
42 (51.9%)

0.851b

46.78 £ 11.67

46.78 £ 14.72

Mean age (years)

Weight (kg)

0.382b
0.668>
0.3042

60.11 £ 19.76

22.97+6.12
3 (33.3%)

62.85+11.26
23.06 +3.27

BMI (kg/m?)

0.4512
0.2322
0.4382
0.5022

14 (58.3%)
10 (41.7%)
17 (70.8%)
5(20.8%)

35 (51.5%)
48 (70.6%)
22 (32.4%)
57 (83.3%)
9 (13.2%)

43 (53.1%)
40 (49.4%)
66 (81.5%)
13 (16.0%)

0.1262

0.4142
0.5302
0.3592

6 (66.7%)
1 (11.1%)

4 (44.4%)
3(33.3%)

30 (55.6%)
38 (70.4%)
19 (35.2%)
45 (83.3%)
11 (20.4%)

52 (47.3%)
63 (57.3%)
50 (45.5%)

89 (80.9%)
15 (13.6%)

Gender (male)
Daily habitus
Coffee
Alcohol
Tea
Smoke
Endoscopic findings
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0.5222
0.0552
0.1852
0.478*

14 (58.3%)
10 (41.7%)
0

3 (12.5%)
5(27.8%)

33 (48.5%)
35 (51.5%)
10 (14.7%)
22 (32.4%)
13 (19.1%)

37 (45.7%)
44 (54.3%)
4 (4.9%)

20 (24.7%)
25 (30.9%)

0.6112
0.5092
0.4972
0.5932

5 (55.6%)
4 (44.4%)
2 (22.2%)
3 (33.3%)

28 (51.9%)
26 (48.1%)
4 (7.4%)

17 (31.5%)
15 (27.8%)

53 (48.2%)
57 (51.8%)
10 (9.1%)

26 (23.6%)
25 (22.7%)

NERD

EE

ECJ ulcer
Hiatal hernia
H. pylori

Journal compilation ©

BMI: body mass index; ECJ: esophagocardiac junction; EE: erosive esophagitis; n: numbers; NERD: non-erosive reflux disease. 2Pearson’s Chi-square test. bT test.

gastric malignancy; 2) prior gastric surgery; 3) use of chronic
anti-acid medication, such as proton pump inhibitors (PPIs)
or H2-receptor antagonists (H2RAs), for more than 2 months
prior to enrollment; and 4) pregnancy.

The general data of enrolled patients, including age, gen-
der, body weight, body mass index (BMI), symptom duration
and lifestyle habits, were recorded. All patients underwent an
open-access transoral upper gastrointestinal endoscopy, and
the findings of esophagocardiac mucosal break, ulcer, hiatal
hernia or Helicobacter pylori infection of each case were col-
lected. All cases had been asked to complete the questionnaires,
including the modified Chinese GERDQ, the modified GERD
impact scale, and the SF-36 questionnaire (Chinese version).

The modified Chinese GERDQ was included with the se-
verity of the symptoms of regurgitation and heartburn, graded
on a three-point Likert scale. Mild, moderate and advanced se-
verity were defined as symptoms which can be easily ignored,
awareness of symptoms but easily tolerated, and symptoms
sufficient to cause an interference with normal activities, re-
spectively. The modified GERD impact scale measured the
frequency of imparied daily activity, including sleep interrup-
tion, eating or drinking problem, and word interferences, grad-
ed on a three-point Likert scale: never, sometimes and daily.

The SF-36 questionnaire measured generic quality of life,
which allowed comparisons between different disease states. It
measured health status in eight domains: physical functioning,
role limitations - physical, bodily pain, general health, vital-
ity, social functioning, role limitations - emotional, and mental
health. Two summary scores were also calculated from subject
responses: the physical health (PH) score and the mental health
(MH) score. Scores on the SF-36 ranged from 0 to 100 on each
dimension and on the summary scales, with higher scores indi-
cating better quality of life.

Data were expressed as standard deviation of mean for
cach of the measured parameters. Gender, hiatal hernia, life-
style habits, the modified Chinese GERDQ items and the mod-
ified GERD impact scale, were expressed as a percentage of
the total patient number. A P value below 0.05 was considered
statistically significant. Pearson’s Chi-square test or Fisher’s
test was used to compare the effects of gender, hiatal hernia,
lifestyle habits and the modified Chinese GERDQ and the
modified GERD impact scale scores; ANOVA test was used to
analyze age, body weight, BMI, and scores of SF-36 question-
naires.

Results

A total of 173 consecutive patients were enrolled, as shown
in Table 1. One hundred ten (63.6%), 54 (31.2%), and nine
(5.2%) patients, and 81 (46.4%), 68 (39.3%), and 24 (13.9%)
cases, had the mild, moderate and advaced severity of heart-
burn and regurgitation, measured by the modified Chinese
GERDQ, respectively. The general data, endoscopic findings
and lifestyle habits of the participants with different severity of
heartburn or regurgitation were all similar in each item.

The total scores, PH scores and MH scores, measured by
the SF-36 questionnaire, among patients of different sever-
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Figure 1. The results of the SF-36 questionnaire of patients with different severity of heartburn.

ity of heartburn and regurgitation, are shown in Figs. 1 and
2, respectively. The patients with moderate severity of heart-
burn had significant lower scores than those with mild sever-
ity of symptom, no matter in the total health scores (57.15 +
18.76 vs. 70.59 + 14.85), PH scores (59.01 + 18.79 vs. 69.64
+ 14.61), or MH scores (51.06 + 18.25 vs. 65.51 £ 16.30). The
significant difference still existed in the total scores, but not
in the PH scores and MH scores, between the patients with
advanced severity of heartburn (total mean scores: 48.56 +
15.32, PH scores: 49.41 + 21.76, MH scores: 46.01 + 23.22)
and those with moderate severity of symptom.

Similarly, the cases with moderate severity of regurgita-
tion had significant lower scores than those with mild severity
of symptom (total health scores: 61.03 + 20.45 vs. 71.06 +
13.25, PH scores: 60.25 £ 19.98 vs. 70.95 + 12.79, MH scores:
56.81 + 20.66 vs. 65.63 £ 15.01). There were no significant
differences between the patients with advanced severity of re-

gurgitation (total mean scores: 57.75 + 16.69, PH scores: 59.04
+ 15.71, MH scores: 51.08 £ 15.58) and those with moderate
severity of symptom.

The impact of symptoms of GERD on the daily activity
of each affected individual, measured by the modified GERD
impact scale, is summarized in Figs. 3 and 4. The frequency of
sleep interruptions, eating or drinking problems, or work inter-
ferences, had a strongely positive association with the severity
of heartburn and regurgitation.

Discussion

GERD is a chronic disease which has a considerable impact
on the everyday lives of affected individuals, and interferes
with physical activity, impairs social functioning, disturbs
sleep and reduces productivity at work [3, 5, 6]. Symptoms
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Figure 2. The results of the SF-36 questionnaire of patients with different severity of regurgitation.
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Figure 3. The results of the modified GERD impact scale of patients with different severity of heartburn.

associated with GERD include heartburn, acid regurgitation,
and chest pain, as well as extraesophageal manifestations such
as nausea, chronic cough, asthma, and hoarseness. All of these
symptoms may compromise HRQoL. In addition, sleep distur-
bance and associated daytime sleepiness, decrease in mealtime
enjoyment, and increased medication costs may contribute to
the burden of disease [7].

The symptoms of GERD had a critical impact on HRQoL

of these patients. Studies using validated instruments have
shown that the presence of reflux symptoms is associated with
impaired HRQoL in the general population in rural Sweden
[8] and Australia [9]. One population-based study, including
four reflux symptoms: heartburn, acid regurgitation, abdomi-
nal pain, and stomach pain, found an association of increasing
symptom severity with a decrease in well-being. At least mild
symptom of heartburn was associated with a clinically mean-
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Figure 4. The results of the modified GERD impact scale of patients with different severity of regurgitation.
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ingful reduction in well-being [10]. Another study reported
that weekly reflux symptoms were associated with meaning-
fully impaired HRQoL in the physical dimensions of SF-36,
and daily symptoms had meaningfully impaired HRQoL in
both physical and psychosocial dimensions [11]. In addition,
greater symptom severity associated with significant decreases
in well-being was confirmed in several previous studies [4, 12-
16]. A recent systematic review of 19 studies, including a to-
tal of 55,834 participants with reflux symptoms, disclosed the
mean PH and MH scores were 1.1 times lower in the groups
with disruptive GERD than in those with non-disruptive
GERD. The groups with more severe reflux symptoms had
lower PH scores than those with less severe symptoms [17].

Similarly, our results provided significantly lower PH and
MH scores in the patients with moderate severity of heartburn
and regurgitation, compared to those with the mild severity
of reflux symptoms. Interestingly and uniquely, the difference
still existed between the groups with moderate and advanced
severity of heartburn, but not in the groups with moderate and
advanced severity of regurgitation. The reason may be due to
the less case numbers with the advanced severity regurgitation
symptoms, but this result also implies that moderate sever-
ity of reflux symptoms had achieved a dramatic reduction in
HRQoL, and may warrant appropriate clinical management.
Besides, the heartburn symptoms had a greater impact on
HRQoL of affected individuals than the symptom of regurgita-
tion did, and it may need more aggregative treatment.

The symptoms of GERD affect many aspects of patients’
lives, causing sleep disruption, less concentration and limita-
tions in physical activity, as well as impairing psychosocial
aspects of patient well-being, including enjoyment of social
gatherings, intimacy and sex. Wahlqvist et al showed that pa-
tients with GERD symptoms report 23% reduced productiv-
ity while at work, and 30% reduced productivity while doing
regular daily activities in a Swedish population [18]. Time ab-
sent from work for health reasons and reduction in productiv-
ity at work both became significantly more pronounced with
increasing severity of GERD symptoms [4]. Data from other
studies revealed a 6-10.7% decrease in work productivity in
subjects with GERD [19-22].

Our study had a similar result, in which the daily activi-
ties, including sleep, drink or eat, and work, were disturbed by
the symptom severity of heartburn and regurgitation. Further-
more, the more severe reflux symptoms there were, the more
interruptions of normal daily activities they had.

There were some limitations in our study. Firstly, the
HRQoL measures in our study, including the SF-36 question-
naire, the modified Chinese GERDQ, and the modified GERD
impact scale, were all scored by the patients’ self-report, and
a possibility of subject answers among different responders
might be present. Secondly, co-morbidity diseases of these pa-
tients that tend to influence severity of GERD, such as chronic
heart failure, chronic obstructive pulmonary disease, or over-
lapping inflammatory bowel disease, were not considered, and
this might have led to inaccuracy of the data. Thirdly, the case
number with the advanced severity or the high frequency of
reflux symptoms was small in our study, and it may be the un-
derlying reason for the lack of significant differences of each
HRQoL measure compared to other cases. Lastly, our study’s
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design was hospital-based. Further researches in representa-
tive samples of the general population are needed to confirm
these results.

Conclusion

In the present study, the patients with different severity of reflux
symptoms had similar presentations of general characteristic,
endoscopic findings or lifestyle habits. The generic HRQoL in-
struments revealed significant lower scores in GERD patients
with moderate severity of reflux symptoms. The severity of the
reflux symptoms also had a greater impact on the normal daily
activity of the patients with GERD. The cases with advanced
severity of heartburn had the worst well-being among all cases.
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