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Background/Aims: Gastroesophageal reflux disease 
(GERD), functional dyspepsia (FD), and peptic ulcer disease 
(PUD) impact the daily lives of affected individuals. The aim 
of this study was to compare the risk factors and impacts on 
life quality of overlapping FD or PUD in patients with GERD. 
Methods: Data from patients diagnosed with GERD were 
collected between January and November 2009. FD was 
defined using the Rome III diagnostic criteria. The overlap-
ping GERD-FD or GERD-PUD  groups were classified as con-
comitant GERD and FD or peptic ulcers. The characteristics 
of these individuals were analyzed. Results: There were 63, 
48, and 60 patients in the GERD only, overlapping GERD-FD, 
and overlapping GERD-PUD groups, respectively. Significantly 
younger age, female gender, lower body weight and body 
mass index, and higher rates of tea consumption were noted 
in the GERD-FD group. Patients in the GERD-FD group ex-
hibited the lowest quality of life scores, both with respect to 
physical and mental health, on the Short Form 36 domains. 
Conclusions: Patients with concomitant GERD and FD were 
more likely to be younger and female. Overlapping GERD and 
FD had the worst impact on the quality of life of the affected 
individuals. (Gut Liver 2014;8:160-164)
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INTRODUCTION

Gastroesophageal reflux disease (GERD) and functional dys-
pepsia (FD) are very common in the general population, and 
both have a considerable impact on the daily lives of affected 
individuals. According to the Montreal definition, GERD is a 
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condition which develops when the reflux of stomach contents 
causes troublesome symptoms and/or complications.1 Based 
on the Rome III diagnostic criteria, FD is a disorder in which 
bothersome postprandial fullness or epigastric pain persists for 
3 months, without evidence of structural disease.2 FD can be 
further divided into postprandial distress syndrome (PDS) and 
epigastric pain syndrome (EPS) based upon different presenta-
tions. Since GERD and FD are both prevalent, coexistence may 
often be observed. Another type of dyspepsia, structural or or-
ganic dyspepsia, is mostly caused by peptic ulcer disease (PUD), 
erosive esophagitis, and rarely, gastrointestinal malignancy or 
biliary disease.3 Similarly, PUD, the most of the structural dys-
pepsia, also impairs physical activities and reduces productivity 
in the affected cases. The aim of this study was to evaluate the 
risk factors and impacts on life quality of overlapping FD or 
PUD in a Chinese population with GERD.

MATERIALS AND METHODS

Data from consecutive patients diagnosed with GERD in our 
hospital, Taichung Veterans General Hospital, according to the 
Montreal definition, were collected between January and No-
vember 2009. All patients underwent an open-access transoral 
upper gastrointestinal endoscopy. Exclusion criteria were as 
follows: 1) GERD combined with esophageal or gastric malig-
nancy, 2) prior gastric surgery, 3) use of antacid medication, 
such as proton pump inhibitors or H2-receptor antagonists, for 
more than 2 months prior to enrollment, and 4) pregnancy.

All the enrolled patients were asked to complete a current 
lifestyle questionnaire and the Short Form 36 (SF-36) question-
naire. The SF-36 questionnaire measures generic quality of life, 
which measures health status in eight domains: physical func-
tioning, role limitations-physical, bodily pain, general health, 
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vitality, social functioning, role limitations-emotional, and 
mental health. Scores on the SF-36 range from 0 to 100 on each 
dimension, with higher scores indicating better quality of life.4

The cases with symptoms compatible with FD, based on the 
Rome III diagnostic criteria and negative endoscopic findings, 
were assigned to the overlapping GERD-FD group. The cases 
with dyspepsia symptoms and PUD, comfirmed by endoscopic 
findings, were assigned to the overlapping GERD-PUD group. 
Patients without symptoms of dyspepsia were categorized as 
the GERD only group. All patients received biopsies taken from 
the gastric antrum during the endoscopy for the detection of 
Helicobacter pylori infection by a rapid urease test. The general 
data, endoscopic findings, and questionnaire scores of these 
participants were collected and compared. 

Patients with FD were further divided into PDS, EPS, or con-
comitant PDS/EPS subgroups, according to the Rome III diag-
nostic criteria, and the characteristics of these cases were also 
investigated and analyzed.

Data are expressed as standard deviation of the mean for 
each of the measured parameters. Gender, lifestyle question-
naire item scores, H. pylori infection, and hiatal hernia rates are 
expressed as percentages of the total patient number. A p-value 
below 0.05 was considered statistically significant. Pearson chi-
square test or Fisher exact test was used to compare the effects 
of gender, lifestyle questionnaire item scores and the H. pylori 
infection rate. An independent t-test was used to analyze age, 

body weight, body mass index (BMI), and SF-36 questionnaire 
scores.

RESULTS

Among all consecutive enrolled patients in our study, 63, 48, 
and 60 patients were in the GERD only, overlapping GERD-
FD, and overlapping GERD-PUD groups, respectively. Patients’ 
characteristics are summarized in Table 1. A comparison of 
the age and gender of participants in each group revealed that 
patients were significantly younger and the ratio of females to 
males was higher in the GERD-FD group (mean, 40.54 years 
old; 70.8% female) than in the GERD only group (mean, 51.43 
years old; 34.9% female), or the GERD-PUD group (mean, 51.53 
years old; 46.7% female). Patients in the GERD only group were 
prone to have significantly higher body weight and BMI than 
patients in the other two groups.

The lifestyle characteristics and disease patterns among these 
patients are also displayed in Table 1. Significantly higher rates 
of tea consumption (87.5%) were noted in the GERD-FD group 
compared with the other two groups, but the rates of cigarette 
smoking, alcohol and coffee consumption were similar among 
all groups. The rates of erosive esophagitis (EE) and nonerosive 
reflux disease (NERD) were also similar among the three groups, 
but the rate of H. pylori infection was significantly higher in the 
GERD-PUD group (66.7%) than in the GERD only group (30.2%) 

Table 1. Basic Characteristic and Disease Pattern of Patients

Variable
Group A

GERD only (n=63)
Group B

GERD-FD (n=48)
Group C

GERD-PUD (n=60)

p-value

A-B A-C B-C

Mean age, yr   51.43±16.64   40.54±15.75 51.53±15.69 0.001* 0.971* 0.001*

Gender 0.001† 0.185† 0.012†

   Male 41 (65.1) 14 (29.2) 32 (53.3)

   Female 22 (34.9) 34 (70.8) 28 (46.7)

Weight, kg   67.67±11.90   59.63±13.72 60.80±9.98 0.002* 0.001* 0.608*

BMI, kg/m2 24.34±3.41 22.17±4.28 23.17±2.81 0.005* 0.004* 0.170*

Lifestyle

   Tea 45 (71.4) 42 (87.5) 40 (66.7) 0.042† 0.568† 0.012†

   Alcohol 26 (41.3) 18 (37.5) 20 (33.3) 0.687† 0.363† 0.652†

   Coffee 36 (57.1) 27 (56.3) 32 (53.3) 0.925† 0.671† 0.762†

   Smoke 9 (14.3) 8 (16.7) 4 (6.7) 0.730† 0.242† 0.182‡

Endoscopic finding 0.631† 0.676† 0.931†

   NERD 26 (41.3) 22 (45.8) 27 (45.0)

   EE 37 (58.7) 26 (54.2) 33 (55.0)

Helicobacter pylori 19 (30.2) 10 (20.8) 40 (66.7) 0.268† 0.001† 0.001†

Data are presented as mean±SD or number (%). p-value A-B means p-value between group A and B; p-value A-C means p-value between group 
A and C; p-value B-C means p-value between group B and C.
GERD, gastroesophageal reflux disease; FD, functional dyspepsia; PUD, peptic ulcer disease; BMI, body mass index; NERD, nonerosive reflux dis-
ease; EE, erosive esophagitis.
*t-test; †Pearson chi-square test; ‡Fisher exact test.
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and the GERD-FD group (20.8%).
The quality of life scores as measured by the SF-36 ques-

tionnaire are shown in Table 2. The GERD only group had the 
highest physical (mean, 71.27) and mental health scores (mean, 
68.33). On the contrary, the GERD-FD group had the lowest 
physical (mean, 58.13) and mental health scores (mean, 50.46) 
than the others. One subscale of the SF-36 domain, physical 
function, showed no decline in any of the three groups.

Among the 48 patients with FD, 23 (47.9%), 12 (25%), and 13 

(27.1%) cases were further divided into the PDS, EPS, and con-
comitant PDS/EPS subgroups, respectively, as shown in Table 
3. The general data and endoscopic findings among these three 
subgroups disclosed similar results, except for a higher EE rate 
in the GERD-PDS subgroup (73.9%) than that in the GERD-PDS/
EPS subgroup (23.1%). The physical and mental health scores of 
these subgroups, as measured by the SF-36 questionnaire, were 
not different among subgroups. 

Table 3. Basic Characteristics and Disease Patterns of Patients

Variable
Subgroup B1 
GERD-PDS 

(n=23, 47.9% )

Subgroup B2
GERD-EPS 

(n=12, 25.0%)

Subgroup B3
GERD-PDS/EPS 
(n=13, 27.1%)

p-value

B1-B2 B1-B3 B2-B3

Mean age, yr 43.30±19.11 38.33±12.87 39.46±11.72 0.472* 0.630* 0.821*

Gender 0.652† 0.763† 0.891†

   Male   6 (26.1) 4 (33.3)   4 (30.8)

   Female 17 (73.9) 8 (66.7)   9 (69.2)

Endoscopic finding 0.157‡ 0.005† 0.226†

   NERD   6 (26.1) 6 (50.0) 10 (76.9)

   EE 17 (73.9) 6 (50.0)   3 (23.1)

SF-36 scores

   Total 59.96±15.99 57.27±15.10 53.15±15.91 0.639§ 0.230§ 0.523§

   Physical health 60.74±15.60 56.54±13.10 54.77±16.18 0.421§ 0.292§ 0.769§

   Mental health 51.35±17.20 53.46±14.62 48.38±13.87 0.855§ 0.577§ 0.492§

Data are presented as mean±SD or number (%). p-value B1-B2 means p-value between subgroup B1 and B2; p-value B1-B3 means p-value be-
tween subgroup B1 and B3; p-value B2-B3 means p-value between subgroup B2 and B3.
GERD, gastroesophageal reflux disease; PDS, postprandial distress syndrome; EPS, epigastric pain syndrome; NERD, nonerosive reflux disease; EE, 
erosive esophagitis; SF-36, Short Form 36.
*t-test; †Fisher exact test; ‡Pearson chi-square test; §Kruskal-Wallis one-way ANOVA test.

Table 2. Short Form 36 Scores of the Three Groups of Patients

Variable
Group A

GERD only (n=63)
Group B

GERD-FD (n=48)
Group C

GERD-PUD (n=60)

p-value

A-B A-C B-C

Total SF-36 score 72.65±15.73 57.30±15.84 63.07±14.90 0.001 0.006 0.117

   (A) Physical health 71.27±15.98 58.13±15.31 63.47±14.15 0.001 0.025 0.130

   (B) Mental health 68.33±15.87 50.46±15.51 59.80±16.58 0.001 0.022 0.017

      (a) Physical function 89.60±16.61 88.04±18.66 82.00±16.17 0.653 0.040 0.151

      (b) Role-physical 76.19±38.21 65.22±39.96 65.00±40.26 0.153 0.208 0.982

      (c) Body pain 73.21±15.65 53.20±15.83 59.20±12.80 0.001 0.001 0.073

      (d) General health 57.35±17.54 39.83±17.18 55.20±18.50 0.001 0.589 0.001

      (e) Vitality 60.79±19.78 45.22±14.68 56.33±11.52 0.001 0.256 0.001

      (f) Social functioning 82.62±14.25 61.87±18.36 72.00±11.83 0.001 0.001 0.009

      (g) Role emotional 77.81±36.42 54.35±45.22 55.60±47.42 0.005 0.028 0.908

      (h) Mental health 63.75±15.69 50.61±15.28 60.27±19.34 0.001 0.394 0.025

All analyzed by the Kruskal-Wallis one-way ANOVA test. Data are presented as mean±SD. p-value A-B means p-value between group A and B; 
p-value A-C means p-value between group A and C; p-value B-C means p-value between group B and C.
GERD, gastroesophageal reflux disease; FD, functional dyspepsia; PUD, peptic ulcer disease; SF-36, Short Form 36.
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DISCUSSION

GERD is a chronic disease which has a major impact on the 
daily lives of affected individuals by interfering with physical 
activity, impairing social functioning, disturbing sleep, and re-
ducing productivity at work.5-7 Functional gastrointestinal dis-
orders (FGIDs), such as irritable bowel syndrome (IBS), FD, and 
chronic constipation, pose an extensive healthcare burden and 
negatively affect quality of life. Patients with GERD suffer more 
commonly from FGIDs. In clinical practice, the differentiation of 
the manifestations of GERD and FD is difficult, particullary in 
patients presenting with long-lasting symptoms.

Past epidemiological studies that investigated the prevalence 
of dyspeptic and esophageal symptoms have reported a higher 
prevalence of dyspeptic symptoms in patients with GERD, sug-
gesting that the degree of overlap is greater than could be pre-
dicted by chance alone.8 For example, Guillemot et al.9 showed 
an FD overlap as high as 17% in GERD patients using the Rome 
II diagnostic criteria. According to a previous report, the preva-
lence of dyspepsia decreases with age, but the distribution of 
subtypes of FD does not vary by age.10 Besides, the majority of 
FGIDs are more prevalent in women than in men.11 The patho-
genesis might be associated with delayed gastric emptying and 
lower tolerance of the intragastric content in the female gen-
der.12 Our study found female predominance and younger age 
in the cases with overlapping GERD-FD, compared to those with 
GERD only or overlapping GERD-PUD.

A previous study reported cigarette smoking was significantly 
associated with overlaps among GERD, FD, and IBS in Japanese 
adults.13 H. pylori is associated with PUD, and arguably with 
nonulcer dyspepsia. Furthermore, NERD has been reported to be 
more frequently overlapped with FD.14 However, the results of 
our study failed to confirm the impacts of the above risk factors 
in the cases with overlapping GERD-FD compared to those with 
GERD only. In contrast, the only item with positive correlation 
to overlaps of GERD-FD was tea consumption. These differences 
might be due to ethnic variation (Chinese population versus 
Western population) or different definitions of FD (Rome III ver-
sus Rome II or I) adopted in individual studies.

A recent study revealed the overlap of GERD with FD had a 
statistically significant impact on SF-36 scores for bodily pain 
compared with FD only.15 Our results show that the overlapping 
GERD-FD group, compared with the GERD only group, indi-
cated a significant impairment in most SF-36 domains, except 
for physical role and physical function.

Aro et al.15 reported that individuals with organic dyspep-
sia had slightly lower scores in every SF-36 domain except 
for physical functioning compared with individuals with FD. 
Moreover, PUD had an insignificant impact compared with FD 
on scores in the domains of physical and emotional roles. In 
contrast, Talley et al.16 reported that quality of life may be more 
impaired in patients with FD than in those with organic dyspep-

sia. Our data proved that patients with overlapping GERD-PUD 
had significantly lower physical and mental health scores than 
those with GERD only, and higher mental scores than those 
with overlapping GERD-FD. Namely, the patients with overlap-
ping GERD-FD had the worst quality of life scores among all 
participants in our study.

As a past study, subjects with PDS tend to have lower scores 
in all SF-36 domains than those with EPS do, and EPS had a 
significant impact on bodily pain and vitality.15 However, taking 
into consideration GERD overlapping with PDS or EPS, as in 
our study, there was no significant difference between these two 
subgroups in scores for the impairment of quality of life. This 
might be due to the limited number of cases in our study, which 
may make the final results insignificant, or GERD and FD may 
share a common pathophysiological mechanism.

There are some limitations in our study. Firstly, a significant 
number of cases had different predominant symptoms, which 
may easily lead to bias. Secondly, comorbidity of diseases, 
which tend to adversely influence quality of life, such as chronic 
heart failure or chronic obstructive pulmonary disease, were not 
recorded, and this might have led to scoring bias in the ques-
tionnaire. Thirdly, there was a lack of placebo controls. Lastly, 
our study design was hospital-based. Further research should 
include representative samples from the general population to 
confirm these results. 

In conclusion, this study revealed that the overlapping of 
GERD and FD tends to occur in younger individuals and fe-
males. The overlapping of GERD and FD or PUD had a sig-
nificant negative impact on quality of life of affected patients, 
especially those with FD. The subtypes PDS and EPS had similar 
disease characteristics and impacts on patients with GERD.
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