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Background/Aims: Peptic ulcer disease (PUD) is a common condition, but is difficult to detect in asymptomatic individuals. We 
aimed to investigate the prevalence of symptomatic and asymptomatic PUD during screening endoscopy and to identify risk factors 
for the presence of symptoms in patients with PUD. 
Methods: We investigated subjects who underwent a health inspection, including endoscopy of the upper gastrointestinal (GI) tract 
and a serum anti-Helicobacter pylori IgG assay, and who completed a self-report questionnaire about their symptoms. 
Results: Of the 12,852 subjects included in the study, 124 (1.0%) had symptomatic PUD and 309 (2.4%) had asymptomatic PUD. Old 
age, current smoking, and H. pylori infection were independent risk factors for symptomatic and asymptomatic PUD. Use of non-
steroidal anti-inflammatory drugs (NSAIDs) was an independent risk factor only for symptomatic PUD (p=0.040). Compared to 
subjects with asymptomatic PUD, subjects with symptomatic PUD were more likely to have active-stage ulcers (p=0.002) and to drink 
more heavily (p=0.005). 
Conclusions: Use of NSAIDs is a risk factor for symptomatic PUD, but not for asymptomatic PUD. Excessive alcohol consumption and active-
stage ulcers in patients with PUD are related to the presence of gastroduodenal symptoms. Clin Endosc  2017;50:578-584

Key Words: Peptic ulcer; Anti-inflammatory agents, non-steroidal; Helicobacter pylori; Heavy drinking

Open Access

INTRODUCTION

Peptic ulcer disease (PUD) is a common disease and results 
in various complications such as bleeding, perforation, and 
gastric outlet obstruction.1,2 Helicobacter pylori infection and 
the use of non-steroidal anti-inflammatory drugs (NSAIDs) 
are the most well-known causal factors for PUD.3-7 Although 
the prevalence of PUD caused by H. pylori has been decreas-
ing because of eradication therapy, the prevalence of PUD 
induced by NSAIDs or aspirin is increasing because of the 
worldwide increase in the aging population.8-10 In areas of 
endemic H. pylori infection such as Korea, the prevalence rate 

of H. pylori infection is as high as 66.9%, and people in this 
region may be at high risk for PUD. Therefore, new strategies 
for the prevention and cure of PUD in Korea are important.11

It is difficult to detect PUD in asymptomatic individuals. 
In some cases, it is detected because of serious complications, 
whereas in others, it is detected on screening endoscopy. As 
the proportion of the population that receives regular health 
examination increases, the detection of asymptomatic PUD 
also appears to increase. 

According to previous studies, PUD has a strong association 
with cigarette smoking, advanced age, former alcohol use, 
obesity, and specific chronic diseases.12 However, the clinical 
significance and pathogenic factors associated with asymp-
tomatic PUD remain unclear to date. 

Therefore, the present study aimed to investigate the preva-
lence of symptomatic and asymptomatic PUD in individuals 
receiving regular medical check-ups in Korea, and we at-
tempted to identify risk factors for the development of symp-
toms in patients with PUD. 
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MATERIALS AND METHODS

Patients
Individuals who underwent a health inspection at the 

Konkuk University Medical Center between January 2010 
and January 2015 were surveyed in this retrospective study. 
The health inspection included upper gastrointestinal (GI) 
endoscopy, a serum anti-H. pylori IgG assay, and a self-report 
questionnaire. The following subjects were excluded from the 
study: subjects aged <17 years, subjects who underwent GI 
surgery, subjects with adenoma or carcinoma in the upper GI 
tract, subjects who did not properly answer the questionnaire, 
subjects using proton pump inhibitors or histamine-2 receptor 
antagonists, and subjects previously diagnosed with function-
al dyspepsia (Fig. 1). In cases in which the result of the serum 
H. pylori IgG antibody test was equivocal and other H. pylori 
tests were not performed, the patients were excluded from the 
study, because the presence of H. pylori infection could not be 
determined. 

Subjects without PUD were categorized into the healthy 
control group. Among the subjects diagnosed with PUD, 
subjects with ulcers in the scarring stage were excluded. The 

remaining subjects were categorized into the symptomatic or 
asymptomatic PUD group according to the presence of gas-
troduodenal symptoms. 

This study protocol was approved by the Institutional 
Review Board (IRB) of the Konkuk University School of 
Medicine (KUH1010767) and was registered in the Clinical 
Research Information Service (CRIS) ID KCT0001909.

Questionnaires and gastroduodenal symptoms
All examinees filled out a self-report questionnaire includ-

ing questions on gastroduodenal symptoms, smoking, alcohol 
intake, medical history, underlying disease, and medication 
history. Pain, soreness, and/or burning sensation localized to 
the epigastric or upper abdominal area (not substernal area) 
for at least 3 weeks (at least once each week) during the prior 
3 months were considered gastroduodenal symptoms. Drugs 
taken for more than 1 week during the prior 1 month were 
reviewed to determine the medication history, including use 
of NSAIDs, aspirin, proton pump inhibitors, and histamine-2 
receptor blockers. Additionally, we determined subjects’ age, 
sex, weight, and height by reviewing their medical records. 

16,008 examinees who received a health inspection, 
including serum anti-H. pylori IgG assay and upper 

GI endoscopy

Exclusion: 2,770
- Under the age of 17: 92 
- Post-operative stomach: 35
- Adenoma or carcinoma on upper GI tract: 66 
- Cases where it could not be determined whether 

the subject is infected with H. pylori: 744
- Subjects who did not properly answer the 

questionnaires: 1,660
- Proton pump inhibitor or histamine 2 receptor 

antagonist users: 120
- Subjects who had been diagnosed with functional 

dyspepsia: 53

Symptomatic PUD
: 124

Subjects with PUD
: 819

Exclusion: 
- Scarring stage of the ulcer: 386

Asymptomatic PUD
: 309

Healthy control group
: 12,419

Fig. 1. Flow chart of inclusion and exclusion of subjects. A total of 16,008 people who underwent a health inspection (gastroscopy, a self-report questionnaire, and a 
serum Helicobacter pylori  IgG antibody test) at our center were investigated. Subjects younger than 17 years of age, subjects who underwent upper gastrointestinal 
(GI) surgery, subjects with adenoma or carcinoma in the upper GI tract, subjects who did not properly answer the questionnaire, subjects using proton pump inhibitors 
or histamine-2 receptor antagonists, and subjects previously diagnosed with functional dyspepsia were excluded from the study. If the results of the serum H. pylori  
IgG antibody test were equivocal and other H. pylori  tests were not performed, subjects were excluded, because the presence of H. pylori  infection could not be deter-
mined. Subjects without peptic ulcer disease (PUD) were categorized into the healthy control group. Among subjects diagnosed with PUD, subjects with ulcers in the 
scarring stage were excluded. The remaining subjects were categorized into the symptomatic or asymptomatic PUD group according to the presence of symptoms.
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Definition of PUD
PUD was defined on the basis of the endoscopy findings as 

a deep mucosal defect with suspected submucosal invasion 
in the stomach or duodenum in the active or healing stage. 
Erosive esophagitis was defined as the presence of hyperemic 
streaks or mucosal breaks in the lower esophagus on endosco-
py. The endoscopic procedure was conducted using a standard 
upper endoscope (GF-260, Olympus, Tokyo, Japan/EPK-I, 
Pentax, Tokyo, Japan). All subjects provided written consent 
prior to the procedure.

H. pylori infection status and serum pepsinogen assay
The H. pylori IgG antibody test was performed using en-

zyme-linked immunosorbent assay (ELISA) (CHORUS H. 
pylori IgG, DIESSE Diagnostica Senese, Monteriggioni, Italy) 

for all included subjects. The test primarily determined the 
presence of H. pylori infection. A titer of >12 AU/mL was 
considered to indicate the presence of H. pylori infection, 
while a titer of <8 AU/mL was regarded to indicate the ab-
sence of infection. Titers between 8 AU/mL and 12 AU/mL 
were regarded as equivocal test findings. If the results of the 
test were equivocal, we reviewed the patient’s results for other 
H. pylori tests such as biopsy stained with Giemsa, urea breath 
test, and rapid urease test. If the result of even one of these 
tests was positive, the patient was considered to have H. pylori 
infection. When the H. pylori antibody test result was equivo-
cal and other H. pylori tests were not conducted, the patient in 
question was excluded from the study. The serum pepsinogen 
(PG) test measured serum PG I and II concentrations by using 
a latex particle-enhanced turbidimetric immunoassay (HiBi 

Table 1. Baseline Characteristics of All Subjects and Comparison among the Groups

Variables
Healthy control 

group 
(A, n=12,419)

Symptomatic PUD 
(B, n=124)

Asymptomatic PUD
(C, n=309)

p-value 
(A vs. B)

p-value 
(A vs. C)

p-value 
(B vs. C)

Age, yearsa) 47.65 (±12.36) 50.47 (±11.57) 49.56 (±12.08) 0.012 0.007 0.476

Male sex, n (%) 6758 (54.4) 94 (75.8) 227 (73.5) <0.001 <0.001 0.630

BMI, kg/m2 a) 23.78 (±3.32) 24.30 (±3.42) 24.47 (±3.39) 0.082 <0.001 0.627

Smoking, n (%) <0.001 <0.001 0.224

Non-smoker 5871 (54.1) 28 (26.2) 85 (31.1)

Past smoker 2705 (24.9) 25 (23.4) 77 (28.2)

Current smoker 2282 (21.0) 54 (50.5) 111 (40.7)

Alcohol, n (%) <0.001 <0.001 0.025

Non-drinker 2980 (25.3) 14 (11.7) 42 (14.2)

Social drinker 8208 (69.6) 86 (71.7) 230 (78.0)

Heavy drinkerb) 609 (5.2) 20 (16.7) 23 (7.8)

H. pylori infection, n (%)c) 6865 (55.3) 89 (71.8) 218 (70.6) <0.001 <0.001 0.816

Corpus atrophy, n (%)d) 721 (13.4) 5 (7.4) 13 (8.7) 0.155 0.111 0.798

Endoscopic findings, n (%)

Chronic atrophic gastritis 5646 (45.5) 47 (37.9) 119 (38.5) 0.103 0.018 0.914

Reflux esophagitis 984 (7.9) 17 (13.7) 26 (8.4) 0.022 0.831 0.110

Underlying diseases, n (%)

Diabetes 799 (6.4) 15 (12.1) 24 (7.8) 0.017 0.348 0.193

Medication, n (%) 

NSAIDs 765 (6.2) 15 (12.1) 27 (8.7) 0.010 0.073 0.369

Low dose aspirin 845 (6.8) 7 (5.6) 28 (9.1) 0.722 0.137 0.253

PUD, peptic ulcer disease; BMI, body mass index; NSAIDs, non-steroidal anti-inflammatory drugs.
a)Continuous variables were summarized as mean±standard deviation (SD) and analyzed by the student t-test. All other data were present-
ed as number (%) and analyzed by the chi-square test. The significant results are highlighted in bold.
b)Heavy drinking was defined as consuming 15 drinks or more per week for men and 8 drinks or more per week for women.
c)H. pylori infection was initially identified by the results of H. pylori IgG antibody test. Then, for more information, the results of biopsy 
stained with Giemsa, urea breath test, and rapid urea test were reviewed.
d)Corpus atrophy was defined as a serum pepsinogen (PG) I/II ratio <3.0 and PG I <70 ng/mL.
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Co., Anyang, Korea). Corpus atrophy was defined as a serum 
PG I/II ratio <3.0 and PG I levels <70 ng/mL, as described 
previously.13

Statistical analysis
Continuous variables were analyzed using Student’s t-test, 

and their values are presented as mean±standard deviation 
(SD). Categorical variables were analyzed using the χ2 test, 
and their values are presented as number (%). Logistic re-
gression analyses were performed to estimate the odds ratio 
(OR) and 95% confidence interval (CI) for factors associated 
with the existence of PUD, and for factors associated with 
the presence of symptoms among patients with PUD. All 
analyses were conducted using SPSS version 19.0 (SPSS Inc., 
Chicago, IL, USA), and a p-value <0.05 was considered sta-
tistically significant. 

RESULTS

Subjects characteristics 
A total of 12,852 subjects were enrolled in this study, of 

whom 7,079 (55.1%) were men. Among the total subjects, 
12,419 (96.6%) were assigned to the healthy control group, 

124 to the symptomatic PUD group (1.0%), and 309 (2.4%) to 
the asymptomatic PUD group (Table 1). The mean age and 
body mass index (BMI) of subjects in the healthy control 
group were 47.65±12.36 years and 23.78±3.32 kg/m2, those 
of subjects in the symptomatic PUD group were 50.47±11.57 
years and 24.30±3.42 kg/m2, and those of subjects in the 
asymptomatic PUD group were 49.56±12.08 years and 
24.47±3.39 kg/m2. 

Risk factors for the presence of symptoms in pa-
tients with PUD

Subjects with symptomatic PUD had higher alcohol con-
sumption than those with asymptomatic PUD (p=0.025) 
(Table 1). Furthermore, the presence of active-stage ulcers 
was more common in subjects with symptomatic PUD than 
in subjects with asymptomatic PUD (p=0.003) (Table 2). 
Between the symptomatic and asymptomatic PUD groups, 
there were no significant differences in age, sex, BMI, smok-
ing, H. pylori infection, use of NSAIDs, ulcer location, or 
ulcer number. Multivariate analysis revealed that heavy 
drinking (OR, 2.515; 95% CI, 1.315–4.812; p=0.005) and ac-
tive-stage ulcer (OR, 2.143; 95% CI, 1.323–3.472; p=0.002) 
were independent risk factors for the presence of symptoms 
in PUD (Table 3).

Table 2. Characteristics of the Peptic Ulcer

Ulcer characteristics Symptomatic PUD 
(n=124)

Asymptomatic PUD
(n=309) p-value

Location 0.692

   Gastric ulcer alone 81 (65.3) 215 (69.6)

   Duodenal ulcer alone 30 (24.2) 64 (20.7)

   Both 13 (10.5) 30 (9.7)

Number 0.867

   Single ulcer 109 (87.9) 275 (89.0)

   Multiple ulcers 15 (12.1) 34 (11.0)

Stage 0.003

   Active stage 39 (31.5) 56 (18.1)

   Healing stage 85 (68.5) 253 (81.9)

PUD, peptic ulcer disease.
All data were presented as number (%) and analyzed by the chi-square test. The significant results are highlighted in bold.

Table 3. Risk Factors for the Presence of Symptoms in PUD

Variables
Univariate analysis Multivariate analysis

OR (95% CI) p-value Adjusted OR (95% CI) p-value

Heavy drinking 2.365 (1.245–4.493) 0.009 2.515 (1.315–4.812) 0.005

Active stage ulcer 2.073 (1.287–3.340) 0.003 2.143 (1.323–3.472) 0.002

PUD, peptic ulcer disease; OR, odds ratio; CI, confidence interval.
Univariate and multivariate logistic regression analyses were performed and the significant results are highlighted in bold. 
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Comparison of PUD groups with healthy control 
group

Subjects with symptomatic PUD were older (p=0.012), 
predominantly male (p<0.001), more likely to be smokers 
(p<0.001), and had higher alcohol consumption (p<0.001) 
than the healthy control subjects in addition, this group 
had a higher number of subjects with H. pylori infection 
(p<0.001), reflux esophagitis (p=0.022), diabetes (p=0.017), 
and NSAID use (p=0.010) than the healthy control group 
(Table 1). In contrast, subjects with asymptomatic PUD were 
older (p=0.007), predominantly male (p<0.001), had a higher 
BMI (p<0.001), were more likely to be smokers (p<0.001), 
and had higher alcohol consumption (p<0.001) than the 
healthy control subjects; this group also had a higher num-
ber of subjects with H. pylori infection (p<0.001) and a lower 
number of subjects with chronic atrophic gastritis (p=0.018) 
than the healthy control group. 

Using multivariate logistic regression analysis, old age (OR, 
1.025; 95% CI, 1.008–1.043; p=0.004), current smoking (OR, 
3.468; 95% CI, 2.235–5.380; p<0.001), H. pylori infection (OR, 
1.899; 95% CI, 1.23–2.917; p=0.003), and use of NSAIDs (OR, 
1.905; 95% CI, 1.031–3.519; p=0.040) were found to be inde-
pendent risk factors for symptomatic PUD (Table 4). Mean-
while, old age (OR, 1.024; 95% CI, 1.013–1.035; p<0.001), male 
sex (OR, 1.871; 95% CI, 1.362–2.569; p<0.001), current smok-

ing (OR, 2.134; 95% CI, 1.617–2.818; p<0.001), H. pylori infec-
tion (OR, 2.186; 95% CI, 1.657–2.883; p<0.001), and absence 
of atrophic gastritis (OR, 1.854; 95% CI, 1.419–2.424; p<0.001) 
were independent risk factors for asymptomatic PUD. 

Presence of symptoms in the healthy control group
In the healthy control group, 1152 (9.3%) subjects had 

gastroduodenal symptoms (Supplementary Table 1). These 
subjects were younger (p<0.001), predominantly female 
(p<0.001), more likely to be smokers (p<0.001), and had 
higher alcohol consumption (p<0.001) than subjects in the 
healthy group without gastroduodenal symptoms; in addi-
tion, as compared to the healthy group without gastrodu-
odenal symptoms, the healthy group with gastroduodenal 
symptoms included a lower number of subjects with H. 
pylori infections (p<0.001), corpus atrophy (p<0.001), and 
atrophic gastritis (p=0.002), as well as fewer low-dose aspi-
rin users (p=0.033) and a higher number of subjects using 
NSAIDs (p<0.001). 

DISCUSSION

In the present study, we found that active-stage ulcers 
triggered more symptoms than healing-stage ulcers, and 
the presence of active-stage ulcers was an independent risk 

Table 4. Risk Factors for Symptomatic and Asymptomatic PUD 

Variables
Univariate analysis Multivariate analysis

OR (95% CI) p-value Adjusted OR (95% CI) p-value

S ymptomatic PUD Age 1.018 (1.004–1.033) 0.012 1.025 (1.008–1.043) 0.004

Male sex 2.625 (1.738–3.965) <0.001 1.415 (0.861–2.326) 0.171

Current smoker 3.829 (2.614–5.609) <0.001 3.468 (2.235–5.380) <0.001

Heavy drinker 3.674 (2.258–5.979) <0.001 1.643 (0.912–2.960) 0.098

H. pylori infection 2.057 (1.389–3.047) <0.001 1.899 (1.237–2.917) 0.003

Reflux esophagitis 1.846 (1.102–3.093) 0.020 1.539 (0.870–2.722) 0.138

Diabetes 2.001 (1.161–3.450) 0.013 1.336 (0.723–2.470) 0.355

NSAIDs 2.096 (1.216–3.614) 0.008 1.905 (1.031–3.519) 0.040

A symptomatic PUD Age 1.012 (1.003–1.022) 0.007 1.024 (1.013–1.035) <0.001

Male sex 2.319 (1.797–2.992) <0.001 1.871 (1.362–2.569) <0.001

BMI 1.062 (1.028–1.096) <0.001 1.023 (0.984–1.063) 0.258

Current smoker 2.575 (2.014–3.293) <0.001 2.134 (1.617–2.818) <0.001

Heavy drinker 1.553 (1.007–2.396) 0.046 1.069 (0.671–1.702) 0.779

H. pylori infection 1.938 (1.514–2.482) <0.001 2.186 (1.657–2.883) <0.001

No atrophic gastritis 1.331 (1.056–1.678) 0.016 1.854 (1.419–2.424) <0.001

PUD, peptic ulcer disease; OR, odds ratio; CI, confidence interval; NSAIDs, non-steroidal anti-inflammatory drugs; BMI, body mass index.
Univariate and multivariate logistic regression analyses were performed and the significant results are highlighted in bold. 
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factor for the presence of symptoms in PUD. Gastroduode-
nal symptoms can develop more often in the active stage of 
ulcers, because the gastric mucosa is damaged to the highest 
extent in this stage. In addition, ulcer location and number 
were not related to symptoms. It is speculated that patients 
with healing-stage ulcers show symptoms less frequently, 
even if they have several peptic ulcers. 

In this study, heavy drinking was the most powerful risk 
factor for the presence of symptoms in patients with PUD. 
Excessive alcohol consumption by patients with PUD may 
be related to gastroduodenal symptoms. However, heavy 
drinking can induce symptoms, with or without PUD.14 In 
our study, heavy drinking was related to gastroduodenal 
symptoms not only in subjects with PUD but also in healthy 
individuals. Therefore, further studies will be required to 
determine whether heavy drinking is responsible for the de-
velopment of symptoms in PUD. 

The use of NSAIDs was a risk factor for symptomatic PUD 
but not for asymptomatic PUD in the present study, and H. 
pylori infection was a risk factor for both symptomatic and 
asymptomatic PUD. These findings indicate that NSAID-in-
duced PUD may lead to symptoms more often than H. pylo-
ri-associated PUD.15 According to the current study, the use 
of NSAIDs was related to gastroduodenal symptoms in the 
healthy control group as well. Therefore, NSAIDs can cause 
gastroduodenal symptoms, regardless of the presence of 
PUD, a finding consistent with previous study results.16

In the present study, H. pylori infection itself was a powerful 
risk factor for PUD in Korean adults, regardless of the pres-
ence of gastroduodenal symptoms. However, the absence of 
chronic atrophic gastritis was associated with asymptomatic 
PUD. This result suggests that ulcer-related symptoms may 
be reduced in patients with advanced stages of H. pylori in-
fection. As the infection persists over a long period, atrophic 
changes of the gastric and duodenal mucosa become more 
severe.17 However, chronic inflammation of the mucosa may 
desensitize patients to the mucosal damage and reduce their 
symptoms.18 This inverse relationship between gastroduodenal 
symptoms and chronic atrophic gastritis was also observed in 
the healthy control group (Supplementary Table 1). 

Old age and smoking are well-known risk factors for 
PUD; these were also found to be risk factors for PUD in the 
present study, regardless of the presence of symptoms.19 On 
the other hand, male sex was a risk factor for asymptomatic 
PUD, but not for symptomatic PUD in our study. Previous 
studies revealed that female sex is a common predisposing 
factor for symptoms of functional GI disorders.20-22 Because 
men are less sensitive to GI symptoms, ulcer-related symp-
toms may be less obvious in men than in women. 

Despite our important findings, the present study has 

some limitations. First, it was nearly impossible to determine 
the causal relationship between gastroduodenal symptoms 
and PUD. In this study, 9.3% of subjects in the healthy con-
trol group had gastroduodenal symptoms. Although indi-
viduals diagnosed with functional dyspepsia were excluded 
from the study based on survey responses, some subjects 
included in the study may have had functional GI disor-
ders. Similarly, some symptoms may have been triggered 
by minor injury to the gastroduodenal wall. In other words, 
symptoms of some subjects with symptomatic PUD may 
not be caused by the peptic ulcers. Second, some values were 
missing in our data, which included the smoking history of 
1,614 subjects, the alcohol-consumption history of 640 sub-
jects, and the BMI of 23 subjects; additionally, the serum PG 
of 7,261 subjects was not measured. Finally, the relationship 
between atrophic change of the gastric mucosa and upper 
GI symptoms remains a highly contentious issue.18,23,24 We 
believe that severe atrophic change of the gastric mucosa 
may reduce a patient’s gastroduodenal symptoms, but this 
hypothesis has not been completely reliable thus far. In the 
present study, atrophic gastritis diagnosed by endoscopy was 
inversely related to symptoms. However, PG assay results did 
not show any relationship to symptoms. 

In conclusion, in Korea, a country in which H. pylori 
infection is endemic, the incidence of symptomatic and as-
ymptomatic PUD found on screening endoscopy was 1.0% 
and 2.4%, respectively. Old age, current smoking, and H. 
pylori infection were independent risk factors for symptom-
atic and asymptomatic PUD. Furthermore, use of NSAIDs 
was an independent risk factor only for symptomatic PUD. 
These results suggest that NSAID-induced PUD may lead 
to symptoms more often than H. pylori-associated PUD. 
Heavy drinking and active-stage ulcers were independent 
risk factors for the presence of gastroduodenal symptoms 
in patients with PUD. Active-stage ulcers may trigger more 
symptoms than healing-stage ulcers, regardless of their loca-
tion and number. 
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