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Abstract
Background: Functional dyspepsia (FD) has rarely been investigated in areas with a high prevalence of esophageal squamous cell
carcinoma (ESCC). This study aims to reveal the epidemiological and clinical features of FD and organic dyspepsia (OD) in such a
population.
Methods: A middle-aged and elderly population-based study was conducted in a region with a high incidence of ESCC. All
participants completed the Gastroesophageal Reflux Disease Questionnaire and Functional Gastrointestinal Disease Rome III
Diagnostic Questionnaire, and they underwent gastroscopy. After exclusion of gastroesophageal reflux disease, uninvestigated
dyspepsia (UID) was divided into OD and FD for further analyses.
Results: A total of 2916 participants were enrolled from July 2013 to March 2014 in China. We detected 166 UID cases with
questionnaires, in which 17 patients with OD and 149 with FD were diagnosed via gastroscopy. OD cases presented as reflux
esophagitis (RE), ESCC, and duodenal ulcer. Heartburn (52.94%) and reflux (29.41%) were common in OD, but no symptomatic
differences were found between FD and OD. Male sex, low education level, and liquid food were the risk factors for OD, while
frequent fresh vegetable consumption was a protective factor. FD included 56 (37.58%) cases of postprandial distress syndrome
(PDS), 52 (34.89%) of epigastric pain syndrome (EPS), nine (6.04%) of PDS + EPS, and 32 (21.48%) of FD + functional esophageal
disorders. TheHelicobacter pylori infection rate in FD patients was not higher than that in the control group (34.23% vs. 42.26%,
P= 0.240). Frequent spicy food consumption was associated with PDS (odds ratio [OR]: 2.088, 95% confidence interval [CI]:
1.028–4.243), while consumption of deep well water was protective for PDS (OR: 0.431, 95% CI: 0.251–0.741).
Conclusions:The prevalence of FDwas 5.11% in the studied population. Gastroscopy should be prescribed for dyspepsia patients in
case that ESCC and RE would be missed in UID cases diagnosed solely by the Rome III questionnaire.
Trial Registration: ClinicalTrials.gov, NCT01688908; https://clinicaltrials.gov/ct2/show/record/NCT01688908.
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Introduction

Functional dyspepsia (FD) is characterized by symptoms
such as postprandial fullness, early satiation, epigastric
pain, and burning without any identified structural
abnormalities.[1] Although FD is non-fatal, its symptoms
are often chronic and recurrent, which seriously impairs
patients’ quality of life, resulting in repeated medical visits
as well as heavy economic burden. The prevalence of FD
varies considerably among different areas and popula-
tions, ranging from 5% to 40% worldwide.[2,3] Approxi-
mately 10% to 40% of residents in Western and 5% to
30% of Asian countries have been diagnosed with FD.[3,4]
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FD is common in China, with a prevalence varying
geographically from 2.4% to 23.5%.[5-9]

The Hua County in Henan province in China is an area
with a high incidence of esophageal squamous cell
carcinoma (ESCC), with the highest ESCC mortality
among the world.[10,11] A high prevalence of gastroesoph-
ageal reflux disease (GERD) is also observed in this
area.[12] However, the epidemiological characteristics of
FD and the validity of the Rome III diagnostic question-
naire for FD in this area have not yet been reported.
Patients with dyspepsia symptoms defined by the Rome III
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criteria in the absence of a gastroscopy examination are
diagnosed with uninvestigated dyspepsia (UID). A better
understanding of the prevalence and the features of UID in
this population through a questionnaire and a further
characterization of FD and organic dyspepsia (OD)
through gastroscopy will promote diagnosis and treatment
as well as help alleviate the burden of FD.

Therefore, this study aimed to investigate the prevalence of
FD in a middle-aged and elderly population from Hua
County and the features of misdiagnosed organic diseases.
The relationship between FD and Helicobacter pylori
infection was also analyzed.
Methods

Ethical approval

This study was approved by the Ethical Committee of
Peking University Cancer Hospital and Institute (No.
2011101110). All participants agreed to the research
process and provided written informed consent.
Study population

Participants of this study were all recruited from Hua
County, Henan Province, China. Since 2012, a general
population-based randomized controlled trial (RCT) has
been carried out in this area, and gastroscopic screening
has been conducted among middle-aged and elderly (45–
69 years old) residents to assess esophageal cancer (clinical
trial: NCT01688908).[13] There are 968 villages in this
area, of which 846 villages have a population between 500
and 3000. Among the 846 villages, 668 villages were
randomly selected as the target villages and were randomly
divided into a control arm and a screening arm (334
villages for each). A total of 2916 participants from the
screening arm of the RCT were consecutively recruited for
our study from July 2013 to March 2014, and also as part
of the RCT. Exclusion criteria for this study included a
history of malignancy; mental illness; hepatitis B virus,
hepatitis C virus, and human immunodeficiency virus
infection; and gastroscopy in the past 5 years. None of the
participants had undergone H. pylori screening or
eradication treatment.
Questionnaires and interview

All participants were interviewed face-to-face by trained
researchers and the following questionnaires were com-
pleted: case report form [Supplementary Table 1, http://
links.lww.com/CM9/A616], the Chinese version of the
Adult Functional Gastrointestinal Disease Rome III
Diagnostic Questionnaire [Supplementary Table 2,
http://links.lww.com/CM9/A616],[14] and the Chinese
version of the Gastroesophageal Reflux Disease Question-
naire (GerdQ) [Supplementary Table 3, http://links.lww.
com/CM9/A616]. FD was diagnosed if the patient suffered
from bothersome postprandial fullness, early satiation,
epigastric pain, or epigastric burning in the past 3 months,
and the symptoms had started at least 6 months before
diagnosis. It could be further divided into postprandial
distress syndrome (PDS) and epigastric pain syndrome
1423
(EPS). PDS was defined as the symptom of postprandial
fullness or early satiation that occured several times per
week. And the diagnostic criterion of PDS was the upper
abdominal pain that happened at least once per week.
Functional esophageal disorders (FED) include functional
heartburn, functional chest pain of presumed esophageal
origin, functional dysphagia, and globus hystericus. GERD
was diagnosed if a patient obtained a GerdQ score
≥8[15,16] [Supplementary Tables 4–6, http://links.lww.
com/CM9/A616].
Gastroscopy and pathology

Standardized gastroscopy was performed for all participants
by trained gastroenterologists. Biopsies were obtained from
regions with abnormalities or the mid-esophagus and gastric
antrum if no lesions were found. Hematoxylin and eosin
staining was used to make a histopathological diagnosis and
H. pylori was detected via Warthin-Starry staining. Histo-
pathological diagnosis was made by three experienced
pathologists from Gastroenterology Department of Peking
UniversityThirdHospital.H.pylori infectionwasdetermined
according to the “Chinese consensus on chronic gastritis”
(Shanghai, 2017),[17] while gastric, esophageal, and cardiac
cancers were diagnosed based on the “2010 World Health
OrganizationClassification of Digestive SystemTumors.”[18]
Statistics

We established an Epidata 2.0 database with all the
collected data. Statistical analyses were performed using
SPSS Statistics version 22.0 (IBM Corp., Armonk, NY,
USA). Continuous variables were compared using the
Kruskal-Wallis test, while categorical variables were
evaluated using Chi-square or Fisher exact tests. More-
over, all variables were analyzed by univariate logistic
regression. Variables with a P value < 0.2 were further
included in the multivariate logistic regression analysis.
Odds ratios (ORs) and 95% confidence intervals (CIs)
were calculated. P values < 0.05 were considered
statistically significant.
Results

Prevalence of UID and FD

A total of 2916 participants (aged 56.92± 6.87 years,
male/female ratio = 1436/1480) were enrolled. They all
completed the questionnaire and underwent a gastroscopy.
Of the 2916 participants, 1705 (58.47%) had upper
gastrointestinal (GI) symptoms, including heartburn,
postprandial fullness, belching, nausea, and reflux. 166
(5.69%) cases of UID and 310 (10.63%) cases of GERD
were preliminarily identified by the Rome III and GerdQ
questionnaires, respectively. Gastroscopy revealed 342
(11.73%) cases of organic diseases, including 17 (0.58%)
cases of ESCC, two (0.07%) cases of gastric cancer, one
(0.03%) case of cardiac cancer, 30 (1.03%) cases of gastric
ulcer, 22 (0.75%) cases of duodenal ulcer (DU), and 270
(9.26%) cases of reflux esophagitis (RE) [Figure 1].

After combining the questionnaire and gastroscopy results,
149 (5.11%) patients were diagnosed as FD and 140
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Figure 1: Study flow chart and the distribution of upper GI tract diseases based on questionnaire and gastroscopy findings. CC: Cardiac cancer; CRF: Case report form; DU: Duodenal ulcer;
EPS: Epigastric pain syndrome; ESCC: Esophageal squamous cell cancer; FD: Functional dyspepsia; FED: Functional esophageal diseases; FD + FED: Co-occurrence of FD and FED; GI:
Gastrointestinal; GerdQ: Gastroesophageal Reflux Disease Questionnaire; GC: Gastric cancer; GU: Gastric ulcer; NERD: Non-erosive reflux disease; PDS: Postprandial distress syndrome;
PDS + EPS: Co-occurrence of PDS and EPS; Rome III: The Chinese version of the Adult Functional Gastrointestinal Disease Rome III Diagnostic Questionnaire; RE: Reflux esophagitis.

Figure 2: Distribution of FD and OD in UID. DU: Duodenal ulcer; EPS: Epigastric pain syndrome; ESCC: Esophageal squamous cell cancer; FD: Functional dyspepsia; FD + FED: Co-
occurrence of FD and functional esophageal disorders; OD: Organic dyspepsia; PDS: Postprandial distress syndrome; PDS + EPS: Co-occurrence of PDS and EPS; RE: Reflux esophagitis;
UID: Uninvestigated dyspepsia.
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(4.80%) as FED, including 56 (37.58%) patients with PDS,
52 (34.89%) with EPS, and nine (6.04%) with PDS + EPS.
Additionally, 32 participants had both FD and FED. Of the
patients diagnosed with UID, 10.24% (17/166) of them
were in the OD group, including three patients with ESCC,
13 with RE, and one with DU [Figure 2]. We identified 488
GERD (16.74%) cases, including 270 cases of RE and 218
of non-erosive reflux disease. Demographic and clinical
1424
characteristics of this population are shown in Table 1
and Supplementary Table 7, http://links.lww.com/CM9/
A616.We found that patients with ESCCwere significantly
older than thosewith FD and FED. The proportion ofmales
was significantly higher in those with GERD and DU than
those with functional disorders. Patients with GERD were
exposed to more smoke than those with EPS and FED
[Table 1].
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Characteristics of UID

Among the UID cases diagnosed solely by questionnaires,
OD were further defined by an endoscopic diagnosis. The
most common OD detected in the UID group were RE
(13/17) and ESCC (3/17) [Supplementary Table 7, http://
links.lww.com/CM9/A616]. The patients typically pre-
sented with postprandial fullness (76.47%), heartburn
(52.94%), epigastric pain or burning sensations (47.06%),
belching (41.18%), and acid reflux (29.41%). There were
no significant differences in the symptoms between the OD
and FD groups [Supplementary Table 8, http://links.lww.
com/CM9/A616]. We found that compared to the FD
group, the most prominent risk factor for patients in the
OD group was a low level of education (OR: 4.292, 95%
CI: 1.028–17.915). In contrast, the protective factor was
regular vegetable consumption (OR: 0.127, 95% CI:
0.019–0.858). Compared to the control group, risk factors
for patients with OD included the male sex (OR: 4.007,
95% CI: 1.055–15.226, P= 0.042), low level of education
(OR: 4.771, 95% CI: 1.331–17.099, P= 0.016), and
frequent liquid food consumption (OR: 2.997, 95% CI:
1.081–8.038, P = 0.035) [Table 2].
Characteristics of FD and its subtypes

The most common symptoms of the 149 patients with FD
included postprandial fullness (71.14%), epigastric pain or
burning sensations (57.05%), belching (37.58%), heart-
burn (32.89%), and nausea (26.85%). Among these
patients, 56 were diagnosed with PDS and 52 with EPS.
Common symptoms of PDS included postprandial fullness
(89.29%), belching (30.36%), heartburn (26.79%), and
early satiation (21.43%). Common symptoms of EPS
included epigastric pain or burning (100%), postprandial
fullness (42.31%), belching (28.85%), and nausea
(25.00%). Patients with PDS + EPS presented with severe
upper abdominal symptoms (100% postprandial fullness,
100% epigastric pain or burning sensations, and 55.56%
belching). Also, 32 patients presented with significant
esophageal-related symptoms and were diagnosed with
FED by the Rome III questionnaire and a gastroscopy.
Comorbid FEDwas present in 21.48% of patients with FD;
themost common symptoms included postprandial fullness
(78.13%), epigastric pain or burning sensations (68.75%),
nausea (59.38%), belching (59.38%), heartburn (59.38%),
chest pain (53.13%), dysphagia (37.50%), globus hyster-
icus (34.38%), and reflux (31.25%) [Figure 3 and
Supplementary Table 9, http://links.lww.com/CM9/A616].
Possible risk factors for FD

Among the 149 FD patients, we detected H. pylori in
mucosal biopsies in 34.23% (51/149) of patients, which
did not differ from the H. pylori detection rate of the
control group (877/2099, 42.26%, x2= 1.380, P= 0.240),
nor the subtypes of FD. When we focused on the
symptoms, the proportion of patients with nausea
(37.25% vs. 21.43%, P = 0.039) and acid reflux
(21.57% vs. 8.16%, P= 0.020) was significantly higher
in FD patients withH. pylori infection than those without.
Though we could not identify any definitive risk factors for
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Table 2: Risk factors for OD compared to those for FD and the control group.

Univariate analysis Multivariate analysis

Variables OR (95% CI) P OR (95% CI) P

OD/FD
Male sex 2.937 (0.986–8.754) 0.053 3.058 (0.733–12.764) 0.125
BMI (kg/m2) 1.092 (0.967–1.232) 0.156 1.115 (0.978–1.271) 0.105
Education (primary school or below) 3.146 (0.867–11.420) 0.081 4.292 (1.028–17.915) 0.046
Smoking 2.422 (0.874–6.710) 0.089 1.311 (0.344–4.996) 0.692
Liquid food preference 2.465 (0.838–7.247) 0.101 2.552 (0.789–8.247) 0.118
Fresh vegetables preference 0.315 (0.058–1.699) 0.179 0.127 (0.019–0.858) 0.034

OD/control
Male sex 2.793 (0.981–7.957) 0.054 4.007 (1.055–15.226) 0.042
BMI (kg/m2) 1.090 (0.958–1.241) 0.191 1.103 (0.968–1.257) 0.140
Education (primary school or below) 3.138 (0.899–10.954) 0.073 4.771 (1.331–17.099) 0.016
Smoking 2.170 (0.833–5.650) 0.113 1.099 (0.329–3.669) 0.878
Liquid food preference 2.557 (0.940–6.959) 0.066 2.997 (1.081–8.308) 0.035

All variables were analyzed by univariate logistic regression. Variables with a P value < 0.2 were further included in the multivariate logistic regression
analysis. Bold style indicates statistical significance. BMI: Body mass index; CI: Confidence interval; Control: Exclude organic and functional diseases;
FD: Functional dyspepsia; OD: Organic dyspepsia; OR: Odds ratio; SD: Standard deviation.

Figure 3: Distribution of symptoms in FD and its subtypes.
∗
P< 0.050; †P< 0.010; ‡P< 0.001. EPS: Epigastric pain syndrome; FD + FED: Co-occurrence of functional dyspepsia and

functional esophageal disorder; PDS: Postprandial distress syndrome; PDS + EPS: Co-occurrence of PDS and EPS.
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patients with FD, some factors seemed to be related to the
FD subgroups. For example, frequent spicy food con-
sumption (OR: 2.088, 95% CI: 1.028–4.243) was a risk
factor for PDS, while drinking deep well water (OR: 0.431,
95% CI: 0.251–0.741) was protective for PDS [Table 3].
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Discussion

The prevalence of FD reported from several studies is
dependent on the criterion used for a diagnosis. The
Functional Gastrointestinal Disease Rome III Diagnostic
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Table 3: Risk factors for FD and its subtypes compared to the control group.

Univariate analysis Multivariate analysis

Variables OR (95% CI) P OR (95% CI) P

FD/control
Age (years) 1.019 (0.994–1.044) 0.133 1.019 (0.994–1.045) 0.135
Marriage (married) 0.482 (0.195–1.195) 0.115 0.440 (0.176–1.100) 0.079
Eating fast 0.587 (0.328–1.050) 0.073 0.616 (0.342–1.107) 0.105
Helicobacter pylori positive 0.711 (0.501–1.008) 0.056 0.723 (0.509–1.026) 0.069

PDS/control
Age (years) 1.029 (0.989–1.071) 0.155 1.028 (0.987–1.070) 0.181
Eating fast 0.348 (0.108–1.119) 0.077 0.385 (0.116–1.274) 0.118
Hot food preference 0.508 (0.182–1.416) 0.195 0.581 (0.206–1.645) 0.307
Spicy food preference 1.724 (0.859–3.463) 0.126 2.088 (1.028–4.243) 0.042
Drinking deep well water 0.429 (0.250–0.736) 0.002 0.431 (0.251–0.741) 0.002

EPS/control
Age (years) 1.018 (0.968–1.049) 0.715 1.015 (0.974–1.057) 0.478
Marriage (married) 0.272 (0.037–1.985) 0.199 0.252 (0.034–1.853) 0.176
Liquid food preference 1.563 (0.826–2.957) 0.170 1.592 (0.840–3.018) 0.154

PDS + EPS/control
Marriage (married) 1.736 (0.216–13.976) 0.604 0.256 (0.035–1.892) 0.182
Family size 0.657 (0.400–1.078) 0.097 0.963 (0.833–1.113) 0.613
Fresh fruit preference 0.334 (0.069–1.611) 0.172 1.384 (0.795–2.409) 0.250
H. pylori positive 0.171 (0.021–1.368) 0.096 1.105 (0.634–1.927) 0.725

FD + FED/control
Male sex 1.640 (0.787–3.419) 0.187 1.583 (0.758–3.304) 0.221
Spicy food preference 0.256 (0.035–1.883) 0.181 0.269 (0.037–1.982) 0.197
H. pylori positive 0.455 (0.204–1.019) 0.055 0.472 (0.211–1.056) 0.068

All variables were analyzed by univariate logistic regression. Variables with a P value < 0.2 were further included in the multivariate logistic regression
analysis. Bold style indicates statistical significance. CI: Confidence interval; Control: Exclude organic and functional diseases; EPS: Epigastric pain
syndrome; FD + FED: Co-occurrence of functional dyspepsia and functional esophageal disorder; OR: Odds ratio; PDS: Postprandial distress syndrome;
PDS + EPS: Co-occurrence of PDS and EPS; SD: Standard deviation.

Chinese Medical Journal 2021;134(12) www.cmj.org
Questionnaire is a relatively simple and reliable method for
diagnosing FD and is suitable for screening large
populations.[19,20] Limited by costs and tolerance, gastros-
copy was not available to exclude the OD from UID
disease in many studies. The prevalence of UID varies
widely worldwide, ranging from 7.0% to 37.7% in
Western countries[21] and 7.9% to 30.4% in Asian
countries.[4] China has a high incidence of upper GI
cancers, such as ESCC and gastric adenocarcinoma.[22,23]

This study specifically investigated the middle-aged and
elderly population in a region with a high incidence of
ESCC. It also revealed possible diagnostic problems that
can arise if the diagnosis relies solely on the Rome III
questionnaire.

In our study, the UID detection rate by the Rome III
questionnaire was 5.69%, of which 10.24% were OD
cases. Among these OD cases, RE (13/17) was most
frequently diagnosed, followed by ESCC (3/17) and DU (1/
17). Our study population presented with distinct
characteristics compared to other similar studies. Ford
et al[24] summarized gastroscopy findings from several
dyspepsia studies and revealed that the pooled detection
rates of RE, DU, GU, gastric cancer, and esophageal cancer
were 13.4%, 3.4%, 3.2%, 0.25%, and 0.1%, respectively.
RE was the organic disease that was most commonly
missed both in the literature and in our study. The
detection rate of ESCC was higher in our OD patients than
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those in the Ford et al[24] study, which could be attributed
to the specific population in the present study. Using the
Rome III criteria, Xu et al[8] found upper GI organic
diseases in 11.66% (45/386) of patients with dyspepsia in a
rural area of Guangdong, China. Although their OD
detection rate was similar to ours, the proportion of DU
and GU cases in their study was much higher than ours.
Compared to our results (H. pylori infection rate was
34.23%), the highH. pylori infection rate (55.21%) in that
area might explain the OD distribution pattern. Although
patients with OD were more likely to have heartburn and
acid reflux in Hua County, there was no significant
difference in symptoms between patients with OD and
FD, suggesting that it is difficult to distinguish them
based on questionnaires and clinical presentation. There-
fore, patients with similar symptoms should undergo
gastroscopy.

In our study, the male sex, low level of education, and
frequent liquid food consumption were risk factors for
OD, while fresh vegetable consumption was a protective
factor. One study by Sardana et al[25] found that the intake
of pickled and long-term preserved vegetables is a risk
factor for esophageal cancer. However, eating both fresh
fruits and vegetables was negatively associated with
esophageal cancer, with a prominent protective effect of
fresh vegetables. These findings are consistent with
ours.[12,26-28] Guidelines from Western countries have
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suggested that gastroscopy should be performed in patients
aged 60 years or older with dyspepsia to exclude organic
diseases.[29] However, Chen et al[30] reported that in Asia,
especially in areas with a high prevalence of H. pylori
infection and upper GI malignancies, the screening age
should be lowered to 35 years or younger. If symptoms,
such as acid reflux and heartburn, occur in middle-aged
and elderly adults living in an area with a high incidence of
ESCC, a gastroscopy should be performed to ensure that a
diagnosis of ESCC and/or GERD is not missed.

According to the Rome III criteria, the worldwide
prevalence of FD is 7.0% to 15.7%, with patients ranging
from 20 to 84 years old.[31] At present, there are few
extensive epidemiological studies on FD in the general
population in China. In our study, we found that after
makinga definitive diagnosis by gastroscopy, the prevalence
of FD inHuaCounty is 5.11%,which is not higher than the
prevalence previously reported in other Asian popula-
tions.[32] Many factors may contribute to variations in
worldwide prevalence of FD, such as ethnicity, economy,
education, medical conditions, culture, dietary habits, and
H. pylori infection. FD tends to occur more frequently in
young and middle-aged people. Additionally, a fast-paced
lifestyle, high work pressure, psychological disorders, and
irregular diet may also lead to an increased prevalence of
FD.[33] Contrarily, a large proportion of the elderly
population has a slow-paced, low-pressure lifestyle in rural
areas and the strict exclusion of organic diseases may lower
the prevalence of FD. Moreover, many studies have shown
that PDS and EPS can co-occur; the distribution of FD
subtypes also varies geographically.[32,34,35] In our study,
PDS was the most common subtype of FD.

FD symptoms originate in the gastroduodenal region. Tack
et al[36] reported that themost prevalent symptoms inpatients
with dyspepsia are postprandial fullness, epigastric pain,
early satiation, belching, epigastric burning, nausea, and
vomiting. In our study, postprandial fullness and epigastric
pain or burning commonly occurred in patients with FD. In
addition to the typical dyspepsia symptoms, patientswith FD
also commonly presented with heartburn, reflux, belching,
chest pain, dysphagia, and globus hystericus. Heartburn was
not a typical FD symptom, but often co-occurred with it.
More than 33% of FD patients report heartburn and
reflux.[26] Additionally, belching was found to be more
pronounced in patients from all three FD subtypes. Belching
is also a common symptom of GERD; frequent belching can
easily cause esophagealmucosa damage, leading toGERD. It
is currently believed that overlap syndrome is more common
among functional GI disorders. In our study, we found that
patients with FD had some esophageal symptoms, which
could be related to the specific lifestyle and diet of the region.
Using the Rome III questionnaire, some patients were
diagnosed with FED. We found that the proportion of
patients who presented with typical esophageal and dyspep-
sia symptoms was higher in patients with FD + FED than in
those with FD alone. This suggests that for patients with FD
who have obvious or refractory symptoms, we should not
only strictly exclude GERD but should also test for FED. FD
and FEDmay coexist in patients because they share a similar
pathogenesis, such as a motility disorder or visceral
hypersensitivity. Further investigation into the causes of this
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co-occurrence is needed. Because the population of patients
investigated in this study were from a region with a high
incidence of ESCC, in-depth studies on the characteristics of
esophageal diseases were warranted.

Previous studies have reported the risk factors of FD as the
female sex; low level of education; higher socioeconomic
status; the use of tobacco, alcohol, coffee or non-steroidal
anti-inflammatory drugs; high-fat diets; consumption of
foods containing wheat; and H. pylori infections.[21,33,34,37]

We found that frequent consumption of spicy foods was a
risk factor of PDS, which is consistent with previous findings
from India and Iran.[38,39] On the contrary, drinking deep
well water tended to be a protective factor for PDS. One
study[40] has reported that infectious gastroenteritis is related
to secondarydyspepsia and IBS. Patientswhodrink deepwell
water may be less prone to post-infectious FD, because the
water is cleaner andmore sterile than surface or shallowwell
water. Guidance regarding proper diet and lifestyle changes
should be tailored for individual patients with FD based on
the specific FD subtype and physiological characteristics of
each patient. Although the infection rate ofH. pyloriwas not
significantly different between patients in the FD and control
groups, we found that nausea and reflux symptoms were
more severe in H. pylori-positive FD patients. This finding
was likely caused by inflammation of the gastric mucosa
microenvironment induced by H. pylori infection. Immune
cells and cytokines would have then been stimulated, further
exacerbating dyspepsia symptoms. Additionally, numerous
studies[41-43] have shown that impaired permeability of the
duodenal epithelial mucosal barrier, immune cell infiltration,
and mucosal inflammation all play crucial roles in the
pathogenesis of FD. The Kyoto Consensus[44] suggests that
after H. pylori eradication, these symptoms should be
relieved. Thus, an individualized assessment and additional
studies need tobe considered.This studyhas a limitation. The
age range of the population was limited to middle-aged and
older people. Therefore, our findings do not fully reflect the
full epidemiological features of FD in the region.

Using gastroscopy, we assessed the prevalence of FD in a
middle-aged and elderly population from a region with a
high incidence of ESCC. We found that the prevalence of
UID was 5.69%, while the actual prevalence of FD was
5.11% (mainly PDS). RE and ESCC were the predominant
OD that were missed in UID cases diagnosed solely by the
Roma III questionnaire. About 20% of patients had FD
combined with FED, suggesting that in this area, middle-
aged and elderly patients with upper GI symptoms should
undergo endoscopies to exclude OD.
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