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Background/Aims: The aim of this study was to investigate 
the associations between obesity and erosive esophagitis 
(EE) or Barrett’s esophagus (BE) in a Chinese population. 
Methods: Data from subjects were retrospectively collected 
from 2006 to 2009. Individuals with BE were identified and 
age- and sex-matched at a 1:2 ratio with normal esophago-
cardial junction and EE patients. The subjects were stratified 
into two groups: the normal weight group and overweight/
obesity group (body mass index ≥25 mg/m2) or the normal 
waist group and abdominal obesity group (waist circumfer-
ence ≥90 cm for men and ≥80 cm for women). Results: 
Overall, 45%, 72%, and 52% were overweight/obese and 
23%, 65%, and 18% had abdominal obesity in the normal, 
EE, and BE groups, respectively. Positive associations were 
identified between EE and overweight/obesity (odds ratio 
[OR], 3.14; 95% confidence interval [CI], 1.75 to 5.66) 
and abdominal obesity (OR, 6.22; 95% CI, 3.34 to 11.57); 
however, the associations were nonsignificant between BE 
and overweight/obesity (OR, 1.32; 95% CI, 0.67 to 2.61) 
or abdominal obesity (OR, 0.73; 95% CI, 0.31 to 1.73). Fe-
male BE patients had a significantly increased rate of being 
overweight/obese. Conclusions: Obesity is a contributing 
factor in EE. The association of BE and obesity was not sig-
nificant, with the exception of female BE cases. (Gut Liver 
2017;11:377-382)
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INTRODUCTION

Patients with gastroesophageal reflux disease (GERD) may 
present with a broad range of troublesome symptoms that 

can impair quality of daily life.1 Barrett’s esophagus (BE) is a 
premalignant lesion in adenocarcinoma of the esophagus and 
gastroesophageal junction.2 The incidence of GERD is increasing 
in the East as well as in the West, and obesity was found to be 
a significant risk factor in the development of severe forms of 
GERD.3 There is strong evidence from epidemiological studies of 
populations with high prevalence rates of obesity, as measured 
by body mass index (BMI), showing associations of overweight 
with GERD symptoms and erosive esophagitis (EE).3,4 In contrast, 
it remains controversial whether obesity is actually an indepen-
dent risk factor for BE. Furthermore, there are race and gender 
differences in the distribution of BE.5 The aim of the study was 
to investigate the associations between obesity and EE, or BE, in 
a Chinese population in Taiwan.

MATERIALS AND METHODS

Data from subjects who visited the Medical Screening Center 
at Taichung Veterans General Hospital were retrospectively col-
lected from January 2006 to December 2009. The general data 
of enrolled patients, including age, gender, body weight, BMI, 
and waist circumference were recorded. All patients underwent 
an open-access transoral upper gastrointestinal endoscopy, 
which was performed by experienced endoscopists, and the 
findings of each case were collected. The exclusion criteria 
included prior gastric surgery, and the presence of esophageal 
varices or peptic ulcers.

The individuals with BE were identified, and BE was defined 
as endoscopically suspected esophageal metaplasia with special-
ized intestinal metaplasia documented by biopsy pathology. 
They were then age- and sex-matched at a ratio of 1:2 with 
cases with EE, and with cases with normal esophagocardial 
junction who served as the control group. The presence of hiatal 
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hernia of each case was also collected. These enrolled patients 
were stratified into two groups according to BMI: normal weight 
group (BMI <25 kg/m2) and overweight/obesity group (BMI ≥25 
mg/m2); or stratified into two groups according to waist circum-
ference: normal waist group (waist circumference <90 cm for 
men and <80 cm for women) and abdominal obesity group (waist 
circumference ≥90 cm for men and ≥80 cm for women). 

Data including age, body weight, BMI, and waist circumfer-
ence are expressed as standard deviation of mean for each of 
the measured parameters. Gender and the positive ratio of each 
stratified group are expressed as a percentage of the total pa-
tient number. Statistical comparisons were made using Pearson 
chi-square test to compare the effects of gender and the posi-
tive ratio of each stratified group. Independent t-test was used 
to analyze age, body weight, BMI, and waist circumference. A 
p-value below 0.05 was considered statistically significant. Mul-
tivariate Cox regression was used to examine the strength of as-

sociation between obesity and EE, or BE, as shown by the odds 
ratios (OR) with 95% confidence interval (CI).

RESULTS

Among all 4,113 enrolled subjects in our study, 2,601 (63.2%), 
1,462 (35.5%), and 50 (1.3%) cases owing normal esophago-
cardial junction, EE, and BE respectively. They were then age- 
and sex-matched at a ratio of 1:2 with 100 EE cases, and 100 
normal cases. The patients’ characteristics are displayed in Table 
1. The mean ages and gender ratios of these three groups were 
similar. The EE and BE individuals owned higher ratio of hiatal 
hernia (28% and 38%, respectively) than the normal ones did 
(9%). To the BE subjects, 48 (96%) and two (4%) cases were be-
longed to short- and long-segment, respectively.

The individuals in the EE group (71.10 kg, 26.68 kg/m2, 87.24 
cm) had significantly (p=0.001) higher body weight, BWI, and 

Table 1. Characteristics of the Enrolled Individuals

Variable
Normal (n=100) EE (n=100) BE (n=50)

p-value
mean±SD No. (%) mean±SD No. (%) mean±SD No. (%)

Age, yr 54.16±12.98 54.43±13.11 54.32±13.06 1.000*

Sex 1.000†

    Male 56 (56) 56 (56) 28 (56)

    Female 44 (44) 44 (44) 22 (44)

Hiatal hernia 9 (9) 28 (28) 19 (38) 0.001*,‡

BW, kg 63.97±8.96 71.10±12.63 65.36±12.29 0.001*,§

BMI, kg/m2 23.64±1.12 26.68±3.06 24.28±2.88 0.001*,§

Waist, cm 80.73±7.43 87.25±10.01 78.88±9.41 0.001*,§

EE, erosive esophagitis; BE, Barrett’s esophagus; BW, body weight; BMI, body mass index.
*Independent t-test; †Pearson chi-square test; ‡Comparison between EE and normal groups or BE and normal groups; §Comparison between EE 
and normal groups.
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Fig. 1. Proportion of obesity in each group.
EE, erosive esophagitis; BE, Barrett’s esophagus.
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waist circumference than those in the normal group (63.97 kg, 
23.64 kg/m2, 80.73 cm) and BE group (65.36 kg, 24.28 kg/m2, 
78.88 cm). As disclosed in Fig. 1, 45 (45 %), 72 (72 %), and 26 
(52%) of patients were overweight/obese in the normal, EE, and 
BE groups, respectively. The difference was significant (p=0.001) 
between the normal group and EE group. Similarly, among the 
individuals in the EE group, a large proportion of patients had 
abdominal obesity (65%) compared with those in the normal 
group (23%). The individuals in the BE group had a relatively 
lower percentage (18%) of patients with abdominal obesity.

The strength of the association between each group and obe-
sity is shown in Table 2, and the positive association with EE 
was significant in patients with overweight/obesity (OR, 3.14; 
95% CI, 1.75 to 5.66), and in those with abdominal obesity (OR, 
6.22; 95% CI, 3.34 to 11.57). The association was nonsignificant 
between BE and overweight/obesity (OR, 1.32; 95% CI, 0.67 to 
2.61), and between BE and abdominal obesity (OR, 0.73; 95% 
CI, 0.31 to 1.73).

The associations of obesity and the strengths of those associa-
tions in male subjects in each group are shown in Table 3 and 
Fig. 2, respectively. There were 43 (76.8%), 43 (76.8%), and 18 
(64.3%) patients with overweight/obesity in the subgroups of 
men with normal, EE, and BE, respectively. The differences were 
nonsignificant between each subgroup. The male individuals 
with EE (73.2%) exhibited the highest prevalence rate of ab-
dominal obesity compared with those with normal (14.3%) or 
BE (25%). The positive association with EE was significant in 
the cases with abdominal obesity (OR, 16.40; 95% CI, 6.31 to 
42.56). In contrast, the association between overweight/obesity 
and EE was not significant (OR, 2.12; 95% CI, 0.77 to 5.79). 
Neither overweight/obesity nor abdominal obesity had a positve 
association with BE in the male population.

The associations of obesity and the strengths of those as-
sociations in female patients in each subgroup are disclosed 
in Table 4 and Fig. 3, respectively. There were two (4.5%), 23 
(52.3%), and eight (36.4%) female patients with overweight/

Table 2. ORs and 95% CIs of Associated Obesity with Erosive Esopha-
gitis and Barrett’s Esophagus Analyzed with Multivariate Cox Regres-
sion

Endoscopic finding OR 95% CI

Erosive esophagitis

    Normal 1.00  Reference

    Obesity/overweight 3.14 1.75–5.66 

    Central obesity 6.22  3.34–11.57 

Barrett’s esophagus

    Normal 1.00  Reference

    Obesity/overweight 1.32  0.67–2.61 

    Central obesity 0.73  0.31–1.73 

OR, odds ratio; CI, confidence interval.

Table 3. ORs and 95% CIs of Associated Obesity with Male Erosive 
Esophagitis and Barrett’s Esophagus Analyzed with Multivariate Cox 
Regression

Endoscopic finding OR 95% CI

Erosive esophagitis

    Normal  1.00 Reference

    Obesity/overweight  2.12 0.77–5.79

    Central obesity 16.40  6.31–42.56

Barrett’s esophagus

    Normal  1.00 Reference

    Obesity/overweight  0.54 0.20–1.47

    Central obesity  2.00  0.64–6.23

OR, odds ratio; CI, confidence interval.
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Fig. 2. Proportion of obesity in male subjects in each group.
EE, erosive esophagitis; BE, Barrett’s esophagus.
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obesity in the subgroups of women with normal, EE, and BE, 
respectively. There was a significantly (p=0.001) higher preva-
lence of overweight/obesity in the EE and BE groups compared 
with the normal group. The female individuals with EE (54.5%) 
had a higher prevalence rate of abdominal obesity than that 
of patients in the normal (34.1%) or BE (9.1%) groups, but the 
differences were nonsignificant. The positive associations were 
significant between overweight/obesity and EE (OR, 22.98; 95% 
CI, 4.95 to 106.94), and BE (OR, 11.99; 95% CI, 2.27 to 63.32). 
In contrast, no associations existed between abdominal obesity 
and BE or EE.

DISCUSSION

In our study, patients with EE had a significantly higher body 
weight, BMI, waist circumference, and a higher prevalence of 
overweight/obesity and abdominal obesity, compared with 

those without. Furthermore, there was a significant positive 
association of EE with abdominal obesity in men. In contrast, 
women with EE had a significantly higher prevalence rate of 
overweight/obesity than women without EE. Thus, obesity 
was considered to be a contributing factor in EE, but the roles 
of body weight parameters showed gender differences in the 
pathogenesis of GERD.

A large meta-analysis and systematic review of epidemiologi-
cal studies conducted in North America and Western European 
countries reported that the OR for increased GERD symptoms 
and esophagitis was 1.43 (95% CI, 1.19 to 1.77) for individu-
als with BMI from 25 to 30 and 1.94 (95% CI, 1.47 to 2.57) for 
those with BMI over 30, as compared to individuals with normal 
BMI.4 Both high waist circumference and BMI were associated 
with a significant increase in reflux episodes based on the 24-
hour pH-metry report.6 

With respect to the impact of gender on GERD, one large 
population-based cohort study found that obese women had 
an increased risk for GERD symptoms compared with obese 
men,7 although a previous systemic review found no association 
between gender and obesity cases with GERD.8 Another cohort 
study enrolled more than 10,000 women and found that BMI, 
rather than waist-to-hip ratio (WHR), was associated with GERD 
symptoms.9 In individuals with EE, a meta-analysis of 7,078 
cases revealed a positive association (OR, 1.76; 95% CI, 1.16 to 
2.68) between obesity and increased risk of EE.3

The hypothesis that higher waist circumference contributes to 
GERD might involve a mechanical pathogenesis related to the 
extrinsic gastric compression caused by the abdominal adipose 
tissue, which would tend to increase intragastric pressure, there-
by inducing relaxation of the lower esophageal sphincter lead-
ing to abnormal acid reflux.10 The aforementinoned mechanism 

Table 4. ORs and 95% CIs of Associated Obesity with Female Erosive 
Esophagitis and Barrett’s Esophagus Analyzed with Multivariate Cox 
Regression

Endoscopic finding OR 95% CI

Erosive esophagitis

    Normal  1.00 Reference

    Obesity/overweight 22.98 4.95–106.94

    Central obesity  2.00 0.64–6.23

Barrett’s esophagus

    Normal  1.00 Reference

    Obesity/overweight 11.99 2.27–63.32

    Central obesity  0.20 0.40–1.00

OR, odds ratio; CI, confidence interval.

Fig. 3. Proportion of obesity in female subjects in each group. 
EE, erosive esophagitis; BE, Barrett’s esophagus.
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may explain why higher waist circumference (i.e., abdominal 
obesity) is a known key factor in both the symptoms and per-
haps even the complications of GERD. The findings of this study 
are compatible with the conclusion of our previous study,11 
which showed that obese men had more severe endoscopic and 
clinical presentations compared with those of obese women.

Our results failed to find a positive association between BE 
and obesity, including high BMI and high waist circumference. 
Most previous data suggest that the association between BMI 
and BE is not significant.12-16 In contrast, abdominal obesity, 
measured by waist circumference or WHR, is considered to be a 
risk factor for BE.14-16 In one US case-control study, individuals 
with a high WHR had an increased risk of developing BE (OR, 2.4; 
95% CI, 1.4 to 3.9).

The differences between preious reports and our data may be 
explained at least in part by the different prevalence rates of BE 
types in the East. In Asian countries, most BE cases are of the 
short-segment type.17-19 One study found abdominal obesity was 
associated with long-segment BE, but not with short-segment 
BE.16 There were only two cases (4%) with long-segment BE in 
our enrolled individuals, and thus obesity was only associated 
with a limited increased risk of BE. Furthermore, according to 
a recent study, ordinary risk factors for BE, such as male and 
hiatal hernia, cannot be applied for shorter-segment BE with a 
length <1 cm.20

With regard to the women with BE in our study, there was a 
positive association with overweight/obesity, but not with ab-
dominal obesity. The results were similar to those of a previous 
U.S. study, which enrolled 15,861 women.21 Two recent stud-
ies conducted in the United State and Australia, respectively, 
yielded conflicting results for female patients.22,23 Besdies, our 
study found no association of BMI, or waist circumference, with 
BE in men. This discrepancy might be explained by differences 
in the obesity patterns, especially with respect to the pattern of 
visceral adipose tissue deposition, in the different gender. Obese 
men might tend to have more centralized, metabolically active 
visceral fat, while women might deposit more body fat in their 
subcutaneous tissues. The association between obesity and BE 
in different gender should need further investigation.

There were some limitations in our study. First, characteristics 
such as cigarette smoking, alcohol consumption and Helico-
bacteri pylori infection in our study, which are considered to be 
either risk or protective factors in EE and BE, were not analyzed. 
Second, there were no data on GERD symptoms in the study’s 
enrolled patients which may have potentially resulted in mis-
classification bias. Thirdly, the standard of obeisty might differ 
to ethnic groups of populations in the East and West. Lastly, 
our study design was hospital-based and included only a small 
number of cases. The present results could not be generalized to 
the general Chinese population. Further research using represen-
tative samples of the general population are needed to confirm 
these results.

In conclusion, in the present study, obesity was demonstrated 
to be a contributing factor in EE, but men (high waist circum-
ference) and women (high BMI) exhibited a different obesity 
pattern with respect to the pathogenesis of GERD. The associa-
tion of BE and obesity was not significant, except in female BE 
patients, who had a relatively high prevalence of overweight/
obesity.
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