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Abstract

flux disease (GERD) and esophageal squamous cell cancer (ESCC)
Background: The exact relationship between gastroesophageal re
is far from clarification. The aim of this study was to investigate the epidemiology of GERD in a region with high prevalence of ESCC
in China.
Methods: A population-based, cross-sectional study was conducted in a high ESCC prevalent area, Anyang, Henan, China. All
subjects fulfilled questionnaires and underwent gastroendoscopy with routine esophageal biopsy. The subjects were divided into
GERD subtypes (reflux esophagitis [RE] and non-erosive reflux disease [NERD]) and controls. Odds ratios (ORs) and 95%
confidence intervals (CIs) were calculated to examine risk factors for RE and NERD.
Results: A total of 2844 subjects were finally enrolled. The prevalence of GERD (RE + NERD) was 17.3%. Among them, 271
(9.53%) adults were diagnosed with RE. The prevalence of RE increased with age (7.09% in 45–50 years, 8.00% in 51–60 years,
and 9.53% in 61–69 years, x2 = 62.216, P < 0.001). Sixty-seven (2.36%) subjects were diagnosed with the silent RE. A total of 221
(7.77%) subjects were diagnosed with NERD. Frequent liquid food consumption (OR [95% CI]: 1.502 [1.076–2.095]) was
independent risk factor for RE as well as age, male gender, high body mass index (BMI), ever smoking. Age was independent risk
factor for NERD. For silent RE, age, male gender, and frequent liquid food consumption were risk factors.
Conclusions: In the population with high prevalence of ESCC, a high prevalence of GERD and inverted proportion of RE/NERD
were presented. Age was an independent risk factor for GERD. The male gender, high BMI, smoking, and frequent liquid food
consumption may be risk factors for RE but not for NERD.
Keywords: Gastroesophageal reflux disease; Esophageal squamous cell cancer; Prevalence; Risk factors

Introduction

It is well known that gastroesophageal reflux disease

factors such as avoiding drinking shallow well water or
eatinghot foods,[4,5] the areas in theTai-hangMountains still

[6]
(GERD) is a risk factor for esophageal adenocarcinoma
(EAC). Western researches presented that with the
ascending incidence of GERD, the prevalence of esoph-
ageal squamous cell cancer (ESCC) has been declined.[1]

However, the development of not only EAC but also ESCC
has been shown in rat duodenal content reflux models.[2]

Furthermore, the duodenal reflux has been reported to
induce genetically unstable and initiate malignancy.[3]

Taken together, the exact relationship between GERD and
ESCC is far from fully clarification. To find out the
prevalence condition and risk factors of GERD in
population with high prevalence of ESCC is an essential
item to help us definite this relationship.

In recent 20 years, though the incidence of ESCC has been
reported to be slightly declined via reducing some high risk
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showed highest incidence of ESCC throughout the world.
InChina, the prevalence of at leastweekly heart-burn and/or
regurgitationhasbeen reported tobearound5.2%ingeneral
population,[7] which was much lower than that in western
countries.[8] But the prevalence of GERD in Tai-hang
Mountains has not been investigated. So we conducted a
population-based survey of the epidemiologic situation of
GERD subtypes (reflux esophagitis [RE] and non-erosive
disease [NERD]) in Anyang, Henan, China, one typical area
with high ESCC prevalence in Tai-hang Mountains.

GERD usually presented the classical symptoms of
heartburn and acid regurgitation. But in clinical practice,
asymptomatic RE (also termed silent RE) was common.[9]

Silent RE might progress to asymptomatic injures in
esophagus and may do more harm to patients by delaying
seeking medical help.[10] Therefore, it is important to reveal
the prevalence of silent RE. In Montreal definition, the
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symptomatic RE was diagnosed when patients with RE
reportedmild heartburn and/or regurgitation at least 2 days

Endoscopic assessment
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a week, or moderate/severe heartburn and/or regurgitation
at least 1 day a week.[11] In some researches, the rest RE
except symptomatic RE was defined as asymptomatic RE,
and the percent of asymptomatic esophagitis in total
esophagitis was reported to be 33.9% to 71.2%.[8,12]

However, it has long been known that many Asian patients
do not exactly understand the meaning of heartburn and
acid regurgitation.[13] Fass and Dickman[14] have defined
silent GERD as the presence of typical esophageal mucosal
injury during esophagogastroduodenoscopy (EGD) in
individuals who lack typical or atypical manifestations of
GERD. This proposed definition excludes subjects with
well-recognized atypical manifestations of GERD. In our
study, we evaluated the prevalence of silent RE according to
the Fass’ strict limited definition, and compared it with the
“silent RE” using Montreal definition.

Methods
Ethical approval

The study was approved by the Ethical Committee of
Peking University Cancer Hospital and Institute (No.
2011101110). All methods were performed in accordance
with the relevant guidelines and regulations. All partic-
ipants provided written informed consent.

Study population
The study was conducted in Hua County of Anyang,
China, which has a total of 1.4 million people with high
esophageal cancer (EC) incidence exceeding 125/100,000
per year.[6] In January 2012, the Endoscopic Screening for
Esophageal Cancer in China (ESECC) randomized
controlled trial (Clinical trial: No. NCT01688908) was
initiated in Hua County to evaluate the efficacy and cost-
effectiveness of endoscopic screening for EC.[15,16] In this
trial, 668 target villages were randomly selected from all of
the 846 villages with total population sizes ranging from
500 to 3000 in Hua County. As a part of ESECC, we
enrolled the data from July 1, 2013 to March 31, 2014 to
analyze the GERD prevalence situation. According to the
previous reports of the GERD in China, we set up the
expected prevalence as 6%, a = 0.05 and allowable
error = 0.15, so the estimated sample size was 2788.
Totally, 2918 residents were included in the study.

Interview and questionnaires
517
Demographic and medical history information was got
when they presented to the study center. All the subjects
were interviewed with the case-report form questionnaire,
Chinese version of Gastroesophageal Reflux Disease
Questionnaire (GerdQ), and Rome III functional gastroin-
testinal disorders questionnaire. Subjects with a score ≥8
of GerdQ questionnaire were screened as positive.[17,18]

Rome III questionnaire was used to assess the atypical
symptoms. The interviewers asked each participant the
questions point to point andwrote down the answers in the
electronic questionnaires. After the EGD, those without
organic diseases were enrolled.
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All the participants underwent the EGD without sedation,
and the esophagus, stomach, and duodenum were
inspected. Biopsies were taken in all abnormalities and if
no lesions were found, one biopsy was taken at the mid-
esophagus and gastric antrum respective for pathologic
examination. Warthin-Starry staining was used to diagnose
theHelicobacter pylori (H. pylori) infection. The specimens
were read by two experienced pathologists. RE was
diagnosed and classified as grade A to D according to the
Los Angles Classification. The subjects were diagnosed as
NERD with GerdQ score ≥8 without esophageal mucosal
break. Silent RE has been defined as the presence of
esophageal mucosal injury during EGD in individuals who
lack typical or atypical manifestations of GERD.[14] The
other REwas symptomatic RE. TheMontreal symptomatic
RE was diagnosed when patients with RE reported mild
heartburnand/or regurgitationoccurring onat least 2 days a
week, or moderate/severe heartburn and/or regurgitation
occurring on at least 1 day a week.[11] The subjects with the
upper gastrointestinal organic diseases such as cancer and
gastric ulcer will be excluded in the subsequent analysis.
Those subjects without symptoms, RE, or the upper organic
gastrointestinal diseases were enrolled as controls. Figure 1
shows typical lesions of ESCC and RE.

Statistical analysis

All the demographic, endoscopic, and questionnaire data
were inputted in the database. Statistical analyses were
conducted using the IBM SPSS statistical package 19.0
(IBM SPSS Inc., Chicago, IL, USA). Detective data in
different age or gender groups were compared by the Chi-
square test. Odds ratios (ORs) and 95% confidence
intervals (CIs) were calculated by univariate and multivar-
iate logistic regression to examine factors that are
potentially associated with RE (silent RE and symptomatic
RE), NERD, respectively. The P < 0.05 was considered
statistically significant.

Results

Demographic characteristics of GERD subgroups

Totally, 2918 residents (average age was 57.36 ±
6.96 years, and male:female = 1454:1464) were screened
for eligibility. None of EAC was detected. Seventy-four
patients were excluded with the organic gastrointestinal
diseases such as ESCC, cardia adenocarcinoma, gastric
ulcers, etc. And finally 2844 subjects were enrolled in the
subsequent analysis.

A total of 271 (9.53%) adults were diagnosed with RE.
The average age was 58.69 ± 6.78 years and male to
female ratio was 213:58 (x2 = 98.473, P < 0.001). The RE
prevalence increased with age (7.09% in 45–50 years,
8.00% in 51–60 years, and 9.53% in 61–69 years,
x2 = 62.216, P < 0.001). A total of 221 (7.77%) were
diagnosed with NERD (58.78 ± 6.84 years, and male:
female = 105:116, x2 = 0.045, P = 0.832). Among RE,
67 (24.72%) fulfilled the silent RE diagnoses (58.85 ± 
6.70 years, and male:female = 43:24, x2 = 17.005,
P < 0.001). So the prevalence of silent RE was 2.36%
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(67/2844). The rest 204 patients with RE were symptom-
atic. Among all the subjects, the H. pylori infection

were regurgitation). Thirty-five (17.16%) patients suffered
from atypical symptoms including 13 belching, six non-

Figure 1: The typical endoscopic images of esophageal squamous cell cancer (A) and reflux esophagitis (B).
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rate was 40.19%. And none of the 2844 subjects had
undergone H. pylori eradication. Table 1 shows the
demographic characteristics of GERD subgroups.
Risk factors for RE and NERD
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In the univariate analysis, age (OR [95% CI]: 1.035
[1.016–1.054], P < 0.001) and high body mass index
(BMI) (OR [95% CI]: 1.059 [1.022–1.097], P = 0.002)
were found to be significant risk factors for RE, as well as
the male gender, smoking, alcohol consumption, and
frequent liquid food consumption were significant risk
factors for RE. The subjects with age ≥61 years or BMI
≥28 kg/m2were more likely to have RE than those younger
than 61 years or BMI <28 kg/m2. For NERD, age (OR
[95% CI]: 1.037 [1.016–1.058], P < 0.001) was risk
factor. H. pylori infection was protective factor for both
RE and NERD [Table 2]. The factors with P < 0.1 in
univariate analysis were chose for further multivariate
analysis. And multivariate analysis showed age (OR [95%
CI]: 1.028 [1.008–1.049], P = 0.006) and high BMI (OR
[95% CI]: 1.071 [1.030–1.112], P < 0.001) were inde-
pendent risk factors for RE, also the male gender, smoking,
alcohol consumption, and frequent liquid food consump-
tion. Age (OR [95% CI]: 1.036 [1.015–1.057], P = 0.001)
was independent risk factors for NERD. H. pylori
infection was protective factor for RE [Table 3].

In 204 symptomatic patients withRE, 42 preferred frequent
liquid food intake and 162 preferred solid foods. In 67 silent
patients with RE, 21 preferred frequent liquid foods and 46
preferred solid foods. No significant differences were found
between the group of liquid and solid on the GERD
symptoms (x2 = 3.270, P = 0.095) [Table 4].

In 204 symptomatic RE, 169 (82.84%) patients suffered
from typical GERD symptoms (163 were heartburn and 9

1

cardiac chest pain, five nausea, one vomit, eight distension,
one abdominal pain, and one choking. A total of
102 (3.59%) patients fulfilled the Montreal silent RE
definition.

In 67 silent patients with RE, 32 (47.76%) were RE with
Los Angeles A grade and the rest 35 (52.24%) were grade
B. In symptomatic RE, 83 (40.69%) were Los Angeles A
grade, 103 (50.49%) were grade B and the rest 18 (8.82%)
were grade C. There were no significant differences in RE
grades between silent RE and symptomatic RE (grade A,
x2 = 1.033, P = 0.309; grade B, x2 = 0.062, P = 0.804).

Multivariate analysis showed age (OR [95% CI]: 1.040
[1.002–1.080], P = 0.039) was a risk factor for silent RE,
as well as the male gender and frequent liquid food
consumption [Table 5].

Discussion

GERD prevalence presents much higher in ESCC popular
population than that in general population of China

In the current study, the prevalence of GERD (RE and
NERD) was 17.3%, which was much higher than 2.3% to
5.2% reported in general Chinese population[7,19] and East
Asia (2.5–7.8%).[20] Furtherly, we reported a prevalence
9.53% for RE. RE is more common in western countries
than in Asia. The prevalence of at least weekly GERD
symptoms in the United States is approximately 20%.[8] In
Asia, the prevalence of RE in general community were
reported to be 6.8% in Japan[21] and 8% in Korea.[22] In
China, a mere handful of population-based endoscopy
studies were conducted in Chinese general community
residents and reported the RE prevalence to vary in 1.99%
to 6.40%,[7,12] and it showed a slightly increasing trend.
But the data about RE prevalence condition in the ESCC
popular area has not been reported yet. The prevalence of
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9.53% reported in the current study was higher than that
reported in most of the prior studies in China. And the age

population would come out several years later. If so, we
should conduct a longitudinal study to make sure the RE

Table 1: Demographic characteristics of GERD subgroups.

Variables RE (n = 271) NERD (n = 221) Control (n = 2352) Total (n = 2844)

Age, n (%)
45–50 years 49 (18.08) 38 (17.19) 604 (25.68) 691 (24.30)
51–60 years 85 (31.37) 79 (35.75) 898 (38.18) 1062 (37.34)
61–69 years 137 (50.55) 104 (47.06) 850 (36.14) 1091 (38.36)

Gender
Male 213 (78.60) 105 (47.51) 1100 (46.77) 1418 (49.86)
Female 58 (21.40) 116 (52.49) 1252 (53.23) 1426 (50.14)

BMI (kg/m2), mean ± SD 25.78 ± 3.34 25.07 ± 3.35 25.08 ± 3.46 25.15 ± 3.45
Marriage, n (%)
Married 255 (94.10) 204 (92.31) 2198 (93.45) 2657 (93.42)
Unmarried or divorced 16 (5.90) 17 (7.69) 154 (6.55) 187 (6.58)

Smoking, n (%)
Never 127 (48.86) 160 (72.40) 1683 (71.56) 1970 (69.27)
Ever 144 (53.14) 61 (27.60) 669 (28.44) 874 (30.73)

Alcohol consumption, n (%)
Never 173 (63.84) 187 (84.62) 1905 (81.00) 2265 (79.64)
Ever 98 (36.16) 34 (15.38) 447 (19.00) 579 (20.36)

Eating velocity, n (%)
Fast 45 (16.61) 29 (13.12) 317 (13.48) 391 (13.75)
Slow 226 (83.39) 192 (86.88) 2035 (86.52) 2453 (86.25)

Eating hot foods or not, n (%)
Hot 36 (13.28) 39 (17.65) 305 (12.97) 380 (13.36)
Not hot 235 (86.72) 182 (82.35) 2047 (87.03) 2464 (86.64)

Food viscosity, n (%)
Liquid (porridge/soup) 63 (23.25) 48 (21.72) 416 (17.69) 527 (18.53)
Solid 208 (76.75) 173 (78.28) 1936 (82.31) 2317 (81.47)

Fresh vegetable, n (%)
Frequent (>4 times/week) 255 (94.10) 211 (95.48) 2211 (94.00) 2677 (94.13)
Infrequent 16 (5.90) 10 (4.52) 141 (6.00) 167 (5.87)

Fresh fruits, n (%)
Frequent (>4 times/week) 130 (47.97) 107 (48.42) 1077 (45.79) 1314 (46.20)
Infrequent 141 (52.03) 114 (51.58) 1275 (54.21) 1530 (53.80)

Spicy food, n (%)
Frequent (>4 times/week) 28 (10.33) 25 (11.31) 255 (10.84) 308 (10.83)
Infrequent 243 (89.67) 196 (88.69) 2097 (89.16) 2536 (89.17)

Water, n (%)
Deep well 97 (35.79) 95 (42.99) 894 (38.01) 1086 (38.19)
Shallow well 174 (64.21) 126 (57.01) 1458 (61.99) 1758 (61.81)

Helicobacter pylori infection, n (%)
Positive 92 (33.95) 79 (35.75) 972 (41.33) 1143 (40.19)
Negative 179 (66.05) 142 (64.25) 1380 (58.67) 1701 (59.81)

BMI: Body mass index; GERD: Gastroesophageal reflux disease; NERD: Non-erosive reflux disease; RE: Reflux esophagitis; SD: Standard deviation.

Chinese Medical Journal 2019;132(13) www.cmj.org

519
stratification showed higher prevalence in Anyang than
that reported in 2010 (7.09% vs. 6.70% in 40–49 years
old, 8.00% vs. 6.72% in 50–59 years old and 9.53% vs.
5.92% in 60–69 years old).[12] RE has been demonstrated
to be risk factor for Barrett esophagus and EAC.[23] In one
previous study, we have reported that the increasing
annual detection rate of type I adenocarcinoma (EAC) of
the esophagogastric junction appeared to be positively
correlated with that of RE according to the 10 years’ data
at a tertiary medical center in Beijing.[24] However, in the
current study, none of EAC was detected. One speculation
to explain this result is the long time delay from RE to
EAC,[25] that means with the increase of RE, the EAC

1

incidence trends over time in this area and to forecast the
possible incidence change of EAC in the future. Another
important consideration could be deduced that RE may be
one of causal factor for the development of ESCC in the
current population. It has been speculated that continuous
but minimal amounts of reflux can cause ESCC.[2]

Therefore, the further study focusing on the reflux contents
and extents should be conducted with 24 hour pH-
impedance monitoring to clarify this thesis.

We also reported the prevalence of 7.77% for NERD.
NERD accounts for the majority of patients with
GERD.[26,27] The reports of NERD prevalence in Chinese
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Table 2: Risk factors for RE and NERD respectively compared with controls (univariate analysis).

RE (n = 271) NERD (n = 221)

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

Male gender 213 (78.59) 4.180 (3.092–5.650) <0.001 105 (47.51) 1.030 (0.782–1.358) 0.832
Marriage (married) 255 (94.10) 1.117 (0.657–1.899) 0.684 204 (92.31) 1.171 (0.681–2.012) 0.568
Helicobacter pylori (positive) 92 (33.95) 0.688 (0.525–0.900) 0.006 79 (35.75) 0.719 (0.538–0.962) 0.026
Deep well water 97 (35.79) 0.909 (0.700–1.181) 0.909 95 (42.99) 1.230 (0.930–1.625) 0.147
Ever smoking 144 (53.14) 2.782 (2.157–3.589) <0.001 61 (27.60) 0.959 (0.705–1.305) 0.791
Ever alcohol consumption 98 (36.16) 2.414 (1.846–3.157) <0.001 34 (15.38) 0.775 (0.530–1.133) 0.188
Frequent spicy food consumption 28 (10.33) 0.798 (0.627–1.431) 0.798 25 (11.31) 1.049 (0.678–1.622) 0.830
Frequent liquid food consumption 63 (23.25) 1.410 (1.043–1.905) 0.025 48 (21.72) 1.291 (0.922–1.808) 0.137
Frequent fresh fruit consumption 130 (47.97) 1.071 (0.849–1.404) 0.496 107 (48.42) 1.111 (0.843–1.464) 0.454
Frequent fresh vegetable consumption 255 (94.10) 1.016 (0.596–1.732) 0.952 211 (95.48) 1.346 (0.698–2.595) 0.376
Frequent hot food consumption 36 (13.28) 1.028 (0.710–1.490) 0.883 39 (17.65) 1.438 (0.997–2.074) 0.052
Eating fast 45 (16.61) 1.271 (0.905–1.786) 0.166 29 (13.12) 0.966 (0.643–1.451) 0.869

CI: Confidence interval; NERD: Non-erosive reflux disease; OR: Odds ratio; RE: Reflux esophagitis; SD: Standard deviation.

Table 3: Risk factors for RE and NERD respectively compared with controls (multivariate analysis).

RE (n = 271) NERD (n = 221)

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

Male gender 213 (78.59) 3.175 (2.168–4.649) <0.001 – – –

Helicobacter pylori (positive) 92 (33.95) 0.644 (0.488–0.851) 0.002 79 (35.75) 0.753 (0.561–1.009) 0.058
Ever smoking 144 (53.14) 1.416 (1.012–1.983) 0.043 – – –

Ever alcohol consumption 98 (36.16) 1.221 (0.882–1.690) 0.229 34 (15.38) 0.808 (0.548–1.193) 0.284
Frequent liquid food consumption 63 (23.25) 1.502 (1.076–2.095) 0.017 48 (21.72) 1.299 (0.908–1.859) 0.152
Frequent hot food consumption 36 (13.28) 0.908 (0.600–1.373) 0.647 39 (17.65) 1.265 (0.852–1.880) 0.244
Frequent deep well water consumption – – – 95 (42.99) 1.290 (0.968–1.719) 0.082

–: The variables were excluded in the multivariate analysis for no significant differences in the univariate analysis. CI: Confidence interval; NERD: Non-
erosive reflux disease; OR: Odds ratio; RE: Reflux esophagitis.

Table 4: Comparisons between silent RE and symptomatic patients with RE.

Factors Silent RE (n = 67) Symptomatic RE (n = 204) Statistics P

Age (years), mean ± SD 58.90 ± 6.65 58.62 ± 6.83 0.291
∗

0.772
BMI (kg/m2), mean ± SD 25.08 ± 3.27 26.01 ± 3.33 �2.007

∗
0.047

Male gender, n (%) 50 (74.63) 163 (79.90) 0.834† 0.392
Marriage (married), n (%) 60 (89.55) 194 (95.10) 2.638† 0.142
Ever smoking, n (%) 38 (56.72) 106 (51.96) 0.458† 0.573
Ever alcohol consumption, n (%) 26 (38.81) 72 (35.29) 0.269† 0.661
Eating fast, n (%) 15 (22.39) 30 (14.71) 2.149† 0.184
Frequent hot food consumption, n (%) 13 (19.40) 23 (11.27) 2.893† 0.099
Frequent liquid food consumption, n (%) 21 (31.34) 42 (20.59) 3.270† 0.095
Frequent fresh vegetable consumption, n (%) 58 (86.57) 197 (96.57) 9.081† 0.005
Frequent fresh fruit consumption, n (%) 34 (50.75) 96 (40.06) 0.275† 0.673
Frequent spicy food consumption, n (%) 11 (16.42) 17 (8.33) 3.558† 0.067
Frequent deep well water consumption, n (%) 23 (34.33) 74 (36.27) 0.083† 0.883
Helicobacter pylori (positive), n (%) 24 (35.82) 68 (33.33) 0.139† 0.767
∗
t value. †x2 value. BMI: Body mass index; OR: Odds ratio; RE: Reflux esophagitis; SD: Standard deviation.
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natural population were rare. In many previous studies,
focus on the non-high EAC prevalence outpatients. Our

Risk factors for GERD

Table 5: Risk factors for silent RE compared with control (univariate and multivariate analysis).

Univariate analysis Multivariate analysis

Variables Silent RE, n (%) OR (95% CI) P OR (95% CI) P

Male gender 50 (74.63) 3.953 (2.213–7.061) <0.001 2.301 (1.084–4.886) 0.030
Marriage (married) 60 (89.55) 0.870 (0.345–2.195) 0.767 – –

Helicobacter pylori (positive) 24 (35.82) 0.789 (0.478–1.302) 0.353 – –

Deep well water 23 (34.33) 0.911 (0.549–1.511) 0.717 – –

Ever smoking 38 (56.72) 3.646 (2.220–5.989) <0.001 1.810 (0.937–3.497) 0.077
Ever alcohol consumption 26 (38.81) 2.882 (1.750–4.746) <0.001 1.269 (0.706–2.281) 0.426
Frequent spicy food consumption 11 (16.42) 1.614 (0.835–3.120) 0.155 – –

Frequent liquid food consumption 21 (31.34) 2.122 (1.253–3.595) 0.005 1.972 (1.135–3.428) 0.016
Frequent fresh fruit consumption 34 (50.75) 1.377 (0.846–2.242) 0.198 – –

Frequent fresh vegetable consumption 58 (86.57) 0.547 (0.246–1.219) 0.140 – –

Frequent hot food consumption 13 (19.40) 1.614 (0.871–2.993) 0.128 – –

Eating fast 15 (22.39) 1.832 (1.023–3.282) 0.042 1.471 (0.786–2.752) 0.227

–: The variables were excluded in the multivariate analysis for no significant differences in the univariate analysis. CI: Confidence interval; OR: Odds
ratio; RE: Reflux esophagitis
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previous study in a tertiary hospital of Beijing also showed
a percentage of 71.1% GERD for NERD vs. 28.9% for
RE.[28] However, the current study presented a contrary
ratio of RE/NERDwith more RE. The inverted proportion
of RE/NERD is rarely to be reported in China. In the past
long time, the view on relationship of RE and NERD are
contrary. Some believe NERD is the mild type of RE but
others think NERD and RE are two distinct independent
diseases. Data from medical literature on the natural
history of RE and NERD are scant and mainly retrospec-
tive, so the interpretation of them is very difficult[26] and
untill now, data from different studies did not help to
definitively understand the natural history of GERD.[29]

The high prevalence of RE and inverted proportion of RE/
NERD reported in the current study may be a new clue to
understand the natural history of RE and NERD with
future long follow-up study.

The prevalence of GERD (9.53% for RE and 7.77% for
NERD) in Anyang was significantly higher than those
reported previously in non-high ESCC prevalent area in
China and similar to the rate of 20% in western
countries.[8] Though the proportion ratio of EAC was
reported to be 1.51:1 in high prevalence of EC to that in
low prevalence area,[30] the prevalence of EAC is actually
low in China. A previous study reported the EAC
proportion of 3.9% in EC inpatients in China.[31] In our
study with 2844 subjects, none of EAC was detected.
While in western countries, especially in North American,
the proportions of EAC were reported to be over 50% in
EC.[32] We speculate several possible reasons result in the
lower incidence of EAC but similarly high prevalence of
GERD with western countries. One is due to the genetic
heterogeneity of race. Second reason might be, since the
duodenogastric reflux has been reported to induce ESCC,
the reflux contents differ in the current population from
that in western countries. So it presents great value to study
the reflux content and extent of these patients with GERD.
Another important reason should be the special life habits
as discussed as following.

1

Multiple factors have been reported to be associated with
GERD including age and gender,[33] BMI,[34] alcohol
consumption,[35] smoking,[35] etc. In our study, the age,
male gender, high BMI, and smoking (former smoker)
were also found to be risk factors for RE. For NERD, only
age was found independent risk factor. This is partly
consistent with previous study in ordinary population.[33]

And the different risk factors between RE and NERD
suggested that NERD may be not a mild type of RE but an
independent disease from RE.

H. pylori infection was found to be protective factor for
RE. Similar inverse relationship between RE andH. pylori
infection has been found.[36] China is a country with high
rates of H. pylori infection of 50% to 69%.[37] The
eradication therapy has been widespread used. However,
strong evidence was found that eradicating H. pylori
infection may increase the prevalence of RE.[38] In our
study, the total prevalence of H. pylori was 40.06% in
Anyang. And the significant association was found
between RE and negative H. pylori infection (OR [95%
CI]: 0.644 [0.488–0.851], P = 0.002). This is consistent
with a study conducted in Japan.[39] Further high quality
and more evidence available studies are needed to define
the exact relationship between H. pylori and GERD.

Frequent liquid food consumption was reported to be risk
factor for RE. In Anyang, eating hot and/or liquid foods is
popular in the residents’ lives. Frequent hot food
consumption did not present to be risk factor for GERD.
For so long time the liquid food has been suggested to be
good for digestive disease patients. Some patients who
have reflux symptoms may prefer liquid foods. It seems
difficult to explain the causal relationship between liquid
food and RE. However, our further analysis showed
frequent liquid food consumption was also a risk factor for
silent RE (OR [95% CI] 1.972 [1.135–3.428], P = 0.016).
These subjects did not experience any symptoms and never
underwent EGD before our surveillance. Thus frequent
liquid food consumption should be a risk factor for RE.
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The pathogenic role of liquid food on esophageal mucosa
injury was vague. We speculated liquid food increased the
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gastric volume and then gastric pressure in a short time,
and in the following, it was emptied quickly thus resulted
in the ineffectively neutralization of gastric acid.

Prevalent situation of silent RE

A Chinese study reported 5.83% (60/1029) Montreal
silent RE in 1029 inhabitants of Shanghai.[12] In our
current study, the prevalence of Montreal silent RE was
3.59% (102/2844). No consideration of atypical reflux
symptoms, the Montreal definition may overestimate the
ratio of silent RE.[13] It is well known that many atypical
symptoms are GERD related and respond to proton pump
inhibitors therapy.[40] We believe the subjects with atypical
symptoms should be included in symptomatic RE. So we
furtherly calculated the silent RE according to a more strict
definition[14] and found the prevalence of silent RE was
2.36% (67/2844). These data were similar to the report of
the study conducted by Cho et al. [10] in Korea, who
reported a rate of 2.74% of the silent RE in 5301
participants underwent health examination in Korea. The
prevalence of 2.36% in natural population is not very low
and furthermore, the silent RE present similar grades as
that of symptomatic RE. Age and male gender were
independent risk factors for silent RE when compared with
controls as reported in previous studies.[13] But frequent
liquid food consumption was reported to be risk factor for
silent RE. The role of liquid food on silent RE was not
known yet. Following prospective study should be carried
out to observe long-time outcome by avoiding liquid food.

In summary, high prevalence of GERD and inverted
proportion of RE/NERDwere reported (9.53% for RE and
7.77% for NERD) in the ESCC high prevalence region in
China. Compared with many previous studies, a contrary
ratio of RE/NERD with more RE in Anyang was
presented. And the prevalence of silent RE in term of
strict definition was 2.36%.The male gender, high BMI,
smoking, and frequent liquid food consumption were
found to be risk factors for RE but not forNERD.H. pylori
infection was found to be protective factor for RE. The
following study should focus on the relationship between
GERD and ESCC, and the latent role of gastroesophageal
reflux in the pathogenesis of ESCC.
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