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Background/Aims

Functional dyspepsia (FD) is one of the most common gastrointestinal disorders, and FD imposes social and economic burden
worldwide. The aim of this study is to identify the prevalence and risk factors of FD in health check-up population in tertiary centers in
Korea.

Methods

A nationwide multicenter prospective study was performed at 9 tertiary healthcare centers in Korea between September 2016 and
June 2017. A total of 2525 subjects were investigated based on endoscopic findings and questionnaires with the Rome Ill criteria, and
Helicobacter pylori serology (IgG).

Results

A total of 1714 subjects without organic disease were enrolled. The mean (+ SD) age was 51.5 (= 12.7) years, and 917 patients
(53.5%) were female. The proportion of H. pylori seropositivity was 51.0% (874/1714). The prevalence of FD was 10.3% (176/1714),
and the subtypes of postprandial distress syndrome alone, epigastric pain syndrome alone, and postprandial distress syndrome-
epigastric pain syndrome overlap were 4.8%, 3.0%, and 2.5%, respectively. Multivariate analysis showed that female gender (OR,
1.58; 95% Cl, 1.14-2.21) and education below college level (OR, 1.45; 95% Cl, 1.01-2.07) were related to FD. Multivariate analysis
based on age 60 showed female gender as a significant (OR, 2.90; 95% Cl, 1.06-7.94) factor in the group > 60 years.

Conclusions

The prevalence of FD was 10.3% in the health check-up population in Korea. Female sex and education below college level were risk
factors for FD. Female sex is a risk factor for FD in old age, underscoring the need for close attention in this age group.
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Introduction

Functional dyspepsia (FD) is one of the most prevalent gastro-
intestinal disorders, and is defined as a chronic disease with persis-
tent upper gastrointestinal symptoms without any explanatory or-
ganic or metabolic causes.' Large population-based studies revealed
that the prevalence of FD ranges from 10% to 30% worldwide.” In
Korea, the prevalence of FD is estimated at 8.1-37.0%." FD pa-
tients have a poor quality of life due to their symptoms and the cost
associated with increased social and economic burden in the United
States because of FD was nearly $18.4 billion in 2009.°

Clinical awareness of the factors associated with FD contrib-
utes to medical care. Moreover, it reduces unnecessary treatment
and facilitates positive economic outcomes in FD patients. Several
studies investigating the risk factors of FD suggested that old age,
female sex, low body mass index, Helicobacter pylori infection, use
of aspirin or nonsteroidal anti-inflammatory drugs (NSAIDs), low
level of education, and so forth as risk factors for FD.>*” However,
the risk factors for FD vary according to the characteristics of co-
hort, for instance, secondary or tertiary hospitals and urban or rural
areas, suggesting the need for nationwide cohorts and health check-
ups for more general information. Our recent survey based on these
conditions showed a decrease in the prevalence of H. pylori and
peptic ulcer diseases.” We hypothesized that the diverse etiology of
FD led to differences in risk factors according to sex and age. The
aim of this study is to evaluate the prevalence and risk factors of FD
according to age and sex-specific differences in a health check-up

population in tertiary centers in Korea.

Materials and Methods

Study Subjects and Endoscopic Examination

From September 2016 to June 2017, participants who had
health check-up and who underwent upper endoscopy were pro-
spectively enrolled at 9 healthcare centers on a national scale in
Korea. The health check-up population was defined as healthy
individuals over 18 years old visited the healthcare centers for health

screening. The healthcare centers systems are different from a na-

tional cancer screening program or outpatient clinic in Korea. Most
of the health check-up subjects were examined for health check-up
without symptoms. If the participants were not eligible for a health
check-up, such as those with alarm features,” the physicians in the
healthcare centers recommended them to visit the outpatient clinic.
All subjects were aware that they participate in this study before un-
dergoing endoscopy, and participants with a history of malignancy
or gastrointestinal surgery, or severe systemic diseases demanding
continuous medication, except hypertension and diabetes were ex-
cluded. Patients with underlying diseases diagnosed with endoscopy
such as Barrett’s esophagus, reflux esophagitis (except minimal
change of the esophagogastric junction), peptic ulcer, or upper
gastrointestinal tract dysplasia or cancer confirmed endoscopically
with or without biopsy were also excluded. The study protocol was
reviewed and approved by the Institutional Review Boards of each
participating hospitals in this study and informed consent was ac-
quired from all the participants. The Institutional Review Boards
numbers were as follows: Kosin University Gospel Hospital (2016-
06-002-010), Seoul National University Bundang Hospital (B-
1606/351-303), Keimyung University Dongsan Medical Center
(DSMC 2016-06-034-001), Dankook University Hospital
(2016-06-006), Jeju National Hospital (2016-09-001), Chonnam
National University Hospital (CNUH-2016-109), Healthcare
system Gangnam Center Seoul National University Hospital (H-
1602-057-740), Gyeongsang National University Hospital (2016-
11-002), Hallym University Hospital (2016-59), and Wonkwang
University Hospital (201607-HRBR-007).

Endoscopy was performed and evaluated by experts at 9 health
care centers participating in the current study. The endoscopic find-
ings were examined by a standardized method. In accordance with
typical endoscopic features (such as erythema, erosions, prominent
submucosal vascular patterns, discolored nodular mucosal eleva-
tions, and so on), superficial gastritis, erosive gastritis, atrophic
gastritis (AG), or intestinal metaplasia (IM) were diagnosed. Simi-
larly, these findings were based on the consensus of researchers at
the Korean gastrointestinal endoscopy seminars and gastrointestinal

endoscopic education programs.

Questionnaire and Demographic Data

Before endoscopy, all participants completed the questionnaire
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under the supervision of a well-trained interviewer at the 9 partici-
pating healthcare centers. The contents of the questionnaire were as
follows: history of H. pylori eradication therapy; relatives with gas-
tric cancer; smoking and alcohol habits; residence; education and
income levels; history of treatment with aspirin or NSAIDs; and
dairy products and salty food intake. Dairy products consumption
was graded as low or high, depending on whether participants con-
sumed dairy products for more than 5 days per week. Consumption
of salt was evaluated as ‘yes’ or ‘no,” according to participants’ salt
intake after tasting food.

FD was evaluated using the translated Korean version of the
validated Rome II1 criteria (Rome I1I-K questionnaire).”’ FD was
divided into 2 subtypes: postprandial distress syndrome (PDS)
and epigastric pain syndrome (EPS)." PDS was characterized by
symptoms of early satiety, bloating, postprandial fullness and nau-
sea. EPS was defined by the symptoms of epigastric pain and burn-

ng.

Helicobacter pylori Test

H. pylori infection was confirmed serologically. Blood samples
were promptly collected from each participant who had undergone
gastroscopy. Isolated serum samples were stored at —70°C in storage
boxes. Using a H. pylori-specific Genedia kit (Green Cross Medi-
cal Science, Eumsung, South Korea), which used an H. pylori
antigen of Korean strain, enzyme-linked immunosorbent assay was
performed for serum H. pylori-specific immunoglobulin G (IgG)
to determine H. pylori infection.” In Korean adults, sensitivity and
specificity for the detection of H. pylori were 97.8% and 92.0%,
respectively. The cutoff value of optical density at 450 nm (OD450
nm) was 0.406 in serum H. pylori-specific IgG. Each test was car-

ried out twice in accordance with the manufacturer’s guidelines.

Statistical Methods

Statistical analyses were conducted using the SPSS version 18.0
(SPSS Inc, Chicago, 11, USA). Data are shown as means (* SD)
or percentages. Comparisons of continuous variables were con-
ducted with Student’s ¢ test or Mann-Whitney U test. Categorical
variables were analyzed by using chi-squared test or Fisher’s exact
test. Univariate and multivariate logistic regression analyses were
conducted to verify the risk factors for FD, which were shown as
the adjusted OR and 95% CL. The P-values < 0.05 were consid-

ered to manifest statistical significance.

Prevalence and Risk Factors of FD

Results

Subject Characteristics

A total of 2525 health check-up participants who answered the
questionnaire comprising of the Rome 111 criteria were included
(Fig. 1). Among them, 178 participants did not undergo upper
endoscopy. Eleven patients with a history of gastric cancer and 622
participants with organic diseases (eg, peptic ulcer [n = 340],
erosive esophagitis [n = 186], gastric dysplasia [n = 91], and
gastric cancer [n = §7) were excluded. With the exception of these
patients, 1714 participants were finally enrolled in the analysis (Fig.
D).

The mean (% SD) age of the 1714 participants was 51.5 (%
12.7) years (range, 18 to 90 years), and 917 participants (53.5%)
were women (Table 1). The proportion of patients diagnosed with
AG and IM via endoscopy was 36.6% (627/1714) and 14.8%
(253/1714), respectively. The positive rate of serum H. pylori-
specific IgG was 51.0% (874/1714), and the seropositivity of par-
ticipants with a history of H. pylori eradication therapy was 16.5%
(267/1622). The laboratory data and demographic features for

enrolled participants are shown in Table 1.

Prevalence and Risk Factors for Functional Dyspepsia
According to Subtype of Functional Dyspepsia

Of the 1714 participants, the prevalence of patients with FD
was 10.3% (176/1714), and that of PDS and EPS subtype was
7.3% (125/1714) and 5.5% (94/1714), respectively. By analyzing
the patients with overlap of FD (patients with both PDS and EPS)
separately, the prevalence of PDS alone, EPS alone, and PDS-EPS
overlap was 4.8% (82/1714), 3.0% (51/1714), and 2.5% (43/1714),

Health check-up subjects
with questionnaire
(N = 2525)

Excluded (n = 811)

No endoscopy exam (n = 178)

Peptic ulcer (n = 340)

Erosive esophagitis (n = 186)
A 4 Gastric dysplasia (n = 91)
Enrolled subjects Gastric cancer (n = 5)

v

(n=1714) Previous gastric cancer (n = 11)
FD (+) FD (-)
(n =176) (n = 1538)

Figure 1. Flow chart of study participants. FD, functional dyspepsia.
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Table 1. Participants’ Baseline Characteristics (n = 1714)

Variables Mean = SD
Age (yr) 51.5 £ 12.7
Body mass index (kg/m’)* 238 5.5
Cholesterol (mg/dL)" 193.7 = 43.1
Triglyceride (mg/dL)" 120.7 £ 85.3
Fasting glucose (mg/dL)* 98.5 =323
Variables n (%)
Gender Male 797 (46.5)
Female 917 (53.5)
Age (yr) <40 336 (19.6)
40-59 928 (54.1)
> 60 450 (26.3)
H. pylori 1gG - 840 (49.0)
+ 874 (51.0)
History of H. pylori eradication — 1355 (83.5)
therapy"
+ 267 (16.5)
Functional dyspepsia - 1538 (89.7)
+ 176 (10.3)
Atrophic gastritis - 1087 (63.4)
+ 627 (36.6)
Intestinal metaplasia - 1461 (85.2)
+ 253 (14.8)
Relatives with gastric cancer" - 1488 (86.9)
+ 224 (13.1)
Smoking* — 1146 (67.0)
+ 565 (33.0)
Alcohol” - 763 (44.6)
+ 947 (55.4)
Residence’ Rural 284 (16.7)
Urban 1415 (83.3)
Education® Below college 790 (46.6)
Above college 905 (53.4)
Income level ($/mo)* < 3000 470 (30.3)
3000-9000 865 (55.7)
> 9000 218 (12.7)
NSAIDs use above 1/wk* - 1546 (90.4)
+ 164 (9.6)
Consumption of dairy products’ — 1338 (78.3)
+ 371 (21.7)
High salt diet* - 1500 (87.9)
+ 207 (12.1)

‘Some data are missing. Missing values are not included.
SD, standard deviation; H. pylori, Helicobacter pylori; IgG, immunoglobulin G;
NSAIDs, non-steroidal anti-inflammatory drugs.

respectively.
Among the FD patients, the proportion of PDS in 176 FD
patients was 71.0% (125/176) and that of EPS was 53.4% (94/176).

PDS EPS
(n =125, 71.0%) (n = 94, 53.4%)

82 43 51
(24.4%) (29.0%)

(46.6%)

Figure 2. Proportions of postprandial distress syndrome (PDS) and
epigastric pain syndrome (EPS) in 176 patients with functional dys-
pepsia (FD).

Therefore, the proportion of PDS-EPS overlap was 24.4% (Fig. 2).

In univariate analysis of risk factors for FD, female sex (P =
0.002), negative serum H. pylori IgG (P = 0.003), and education
below college level (P = 0.005) statistically correlated with FD
(Table 2). Relatives with gastric cancer (P = 0.076) and NSAIDs
usage (P = 0.059) tended to be associated with FD, without sta-
tistical significance. In terms of the PDS subtype, female sex (P
= 0.032) and negative serum H. pylori IgG (P = 0.009) were
statistically correlated. In contrast, EPS subtype showed several risk
factors: female sex (P = 0.003), AG (P = 0.027), family history of
gastric cancer (P = 0.011), education below college (P = 0.002),
and consumption of dairy products (P = 0.038) statistically corre-
lated with EPS (Table 2).

In multivariate analysis (Table 3), the risk factors for FD were
female sex (OR, 1.58; 95% CI, 1.14-2.21, P = 0.007) and educa-
tion level below college level (OR, 1.45; 95% CI, 1.01-2.07, P =
0.042). EPS subtype analysis showed that female sex (OR, 1.81;
95% CI, 1.15-2.85, P = 0.011), family history of gastric cancer
(OR, 1.97; 95% CI, 1.18-3.30, P = 0.010), and education level
below college level (OR, 1.65; 95% CI, 1.01-2.68, P = 0.044)
were risk factors. However, there was no statistically significant risk
for PDS.

Prevalence and Risk Factors for Functional Dyspepsia
According to Sex

When FD was analyzed by sex, the prevalence of FD in female
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Table 3. Functional Dyspepsia: Multivariate Analysis of Risk Factors

FD (+)vs FD (-)

PDS (+) vs FD (—) EPS (+) vs FD (=)

Variables
OR (95% CI)* P-value® OR (95% CI)* P-value® OR (95% CI)* P-value®
Age = 60 yr 1.10 (0.75-1.63) 0.621 1.06 (0.67-1.68) 0.809 1.03 (0.62-1.69) 0.920
Female 1.58 (1.14-2.21) 0.007 1.45(0.99-2.12) 0.057 1.81(1.15-2.85) 0.011
Relatives with gastric cancer” 1.48 (0.97-2.25) 0.067 1.42 (0.87-2.33) 0.166 1.97 (1.18-3.30) 0.010
Education below college” 1.45 (1.01-2.07) 0.042 1.24 (0.82-1.88) 0.304 1.65 (1.01-2.68) 0.044
NSAIDs use” 1.41(0.87-2.29) 0.168 1.10 (0.59-2.04) 0.773 1.41 (0.76-2.63) 0.276
Consumption of dairy products’ 0.78 (0.52-1.18) 0.242 0.90 (0.57-1.43) 0.663 0.54 (0.29-1.00) 0.053

‘Logistic analysis was performed and a P < 0.05 was considered significant.
b - .o .
Some data are missing. Missing values are not included.

All logistic model including terms of age, gender, relatives with gastric cancer, education, NSAIDs use, and consumption of dairy products.
FD, functional dyspepsia; PDS, postprandial distress syndrome; EPS, epigastric pain syndrome; OR, odds ratio; CI, confidence interval; NSAIDs, non-steroidal

anti-inflammatory drugs.

was 12.4% (114/917) and the prevalence of male FD was at 7.8%
(62/797). The risk factors varied depending on sex. Education level
below college was statistically correlated with FD in male patients
(OR, 1.77; 95% CI, 1.01-9.09, P = 0.046). In female patients,
negative serum H. pylori IgG (P = 0.007), and education level
below college level (P = 0.043) statistically correlated with FD in
univariate analysis. However, this significance disappeared after
multivariate analysis (Table 4).

Prevalence and Risk Factors for Functional Dyspepsia
According to the Age

When analysis was performed depending on age, the preva-
lence of FD at age = 60 years was 11.3% (51/450) compared with
9.9% (125/1264) in patients aged below 60. There was no statisti-
cally significant risk factor for FD in patients below the age of 60.
By contrast, female sex (P = 0.001), body mass index (= 25 kg/
m?) (P = 0.039), negative serum H. pylori IgG (P = 0.018), and
alcohol (P = 0.020) statistically correlated with FD in patients =
60 years in univariate analysis. Among them, female sex (OR, 2.90;
95% CI, 1.06-7.94, P = 0.039) remained statistically significant
after multivariate analysis (Table 5).

Discussion

The current study demonstrated that the prevalence of FD was
10.3%. The prevalence of PDS subtype was rather higher at 7.3%
compared with EPS subtype at 5.5%. In addition, the prevalence
of FD in females (12.4%) was higher than in males (7.8%), and
was 11.3% in individuals aged = 60 years, slightly higher than
those aged below 60 (9.9%). Risk factors varied slightly according

to these groups in that female gender and education below college

level were risk factors for FD. In particular, education below college
level was associated with FD in male patients, and female sex cor-
related with elderly FD patients (age = 60 years). Although some
results are consistent with those of previous studies, these results
provide recent information for the prevalence and risk factors of
FD in a Korean health check-up population. In addition, there has
been no study which analyzed the prevalence and risk factors com-
prehensively according to FD subtype, sex, and age as in the pres-
ent study. Therefore, our results could arouse interest in researchers
who had investigated FD researches and gender studies.

The prevalence of FD varied depending on where the studies
were conducted. The FD prevalence in patients who visited tertiary
centers was 45.8% in Korea using the Rome I1I criteria.”” However,
another study of FD in Korea reported that the prevalence in pa-
tients who underwent health check-ups was 8.1% according to the
Rome III criteria.” The differences in FD prevalence may be due
to the severity of dyspeptic symptoms of patients visiting tertiary
hospitals compared with patients undergoing health check-ups. In-
terestingly, our study group conducted a similar study about § years
ago,’ and the prevalence rate of FD was 20.4%, which was higher
than in the present study. In the previous study, we used the upper
gastrointestinal symptom questionnaire instead of the Rome criteria.
The Rome II1 criteria were more stringent than the symptom ques-
tionnaire, and may have influenced the difference of FD prevalence
rates.

Our study revealed that the proportion of PDS and EPS in
patients with FD was 71.0% and 53.4%, respectively. Therefore,
the proportion of PDS alone, EPS alone and PDS-EPS overlap
was 46.6%, 29.0%, and 24.4%, respectively. According to previ-
ous studies, the proportion of PDS was higher than that of EPS.
In a population-based endoscopic study in Italy, the prevalence of
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FD was 11.0%, and the proportion of PDS and EPS was 67.5%
and 48.2%, respectively.”* Thus, 15.8% of patients had PDS-EPS
overlap. Our previous study also showed that the proportion of
PDS, EPS, and PDS-EPS overlap in patients with health check-
ups was 68.2%, 46.4%, and 14.6%, respectively.* However, another
population study reported that the proportion of PDS-EPS overlap
was 64.0% in India using the Rome III criteria." The prevalence
of FD was 14.9%, which was similar to the current study, but the
proportion of PDS was 91.0% and that of EPS was 73.0%." The
participants in the Indian study were mostly (97.0%) vegetarian and
the socioeconomic classes were lower than in the current study.'®
Therefore, dietary habits and socioeconomic differences affect the
results.”"

Regarding the risk factors for FD, several studies reported™"”’
that the female sex was significantly connected with FD as showed
by the results of our study. In a population-based study in Aus-
tralia, the preponderance of female was statistically higher than in
males in most of the functional gastrointestinal disorders including
FD,"” and a meta-analysis also revealed that the female sex (OR,
1.24; 95% CI, 1.13-1.36) was one of the independent risk factors
for uninvestigated dyspepsia.”* Regarding the relationship between
females and FD, the differences in sex hormones affect gastric mo-
tility and visceral sensitivity. The female hormones, such as estrogen
and progesterone, altered gastric emptying."” Therefore, gastric
emptying in the luteal phase, when the sex hormones levels are in-
creased, is delayed compared to that in the follicular phase,” and the
gastric emptying time in premenopausal females was longer than in

20-22
males.

In addition, other studies revealed that visceral pain per-
ception of females can be affected by cyclical changes in female sex
hormones.”** Based on these factors, it is presumed that female sex
hormones might have a partial effect on gastric motility and visceral
pain, implicating female sex as a risk factor for FD.

However, it is difficult to interpret the association of older FD
patients with female sex hormones, and appeared to be connected
with psychological problems. It is widely known that psychological
co-morbidity is strongly related with female sex and high prevalence
rates of psychological disorders in the elderly. A recent study in Ko-
rea reported higher levels of anxiety and depression scores in female
FD patients compared to male FD patients."” Another recent study
presented that the prevalence of anxiety disorders was about 20% in
the elderly.”’ Therefore, old age and female sex might be affected by
psychological factors, which are associated with FD.

Socioeconomic status has been suggested as one of the risk
factors for FD. Unfortunately, in a majority of population-based

surveys, there was no significant association between FD and socio-

Prevalence and Risk Factors of FD

economic status including education levels.” A large cross-sectional
study revealed that low educational attainment was significantly

26

connected with dyspepsia in British adults.” A Canadian population
study also showed that upper gastrointestinal symptoms were more
common in participants with lower educational levels.”’ By contrast,
a population study in Malaysia reported that higher levels of educa-
tion were independent risk factors for dyspepsia.”* The relationship
is still unclear, and further well-designed studies are needed.

H. pylori is considered to affect the pathogenesis of FD. Sev-
eral epidemiologic studies reported that H. pylori infection rates in
FD patients were higher than in matched control participants,” and
a meta-analysis also presented that the summary OR for H. pylori
infection in non-ulcer dyspepsia was 1.6 (95% CI, 1.4-1.8)." How-
ever, H. pylori seropositivity was not related to FD in the current
study, and H. pylori seronegativity was associated with FD patients.
In 2015, the Kyoto global consensus proposed a new category of H.
pylori-associated dyspepsia, which was separated from the FD.”
This guideline has been widely promulgated suggesting that H.
pylori may affect dyspeptic symptoms, resulting in a more active
H. pylori eradication therapy in patients with FD. FD patients in
our study also received additional H. pylori eradication therapy
compared to those without FD, which seems to have influenced the
results.

There are several limitations in this study. First, H. pylori in-
fection was confirmed only by serologic testing. The specificity of
invasive tests, such as rapid urease test and histology, is higher than
noninvasive tests.” In addition, the results of serologic tests may
be influenced by gastric atrophy or recent use of antibiotics, pro-
ton pump inhibitors, or eradication therapy.” However, serologic
tests are relatively inexpensive and safe and used to investigate the
prevalence of H. pylori in the general population compared to urea
breath test, histology, or rapid urease test.”* Second, the number
of FD patients was rather small and multivariate analysis failed to
reveal additional risk factors in each condition. To overcome this
limitation, the national survey lasted more than 10 months and
most of the health centers expected early completion. Nevertheless,
the advantages of the current study are its national scope in Korea,
and survey of all the enrolled subjects with questionnaires using the
Rome 1 criteria and endoscopy.

In conclusion, FD is a relatively prevalent gastrointestinal dis-
order in a health check-up population in tertiary centers in Korea,
with a higher prevalence in females and older groups. The risk fac-
tors for FD are female sex and low education level. Female sex is a
risk factor for FD in old age, warranting close monitoring of older

female in the population.
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