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OBJECTIVES: To determine the proportion of Barrett’s esophagus (BE) in Asians versus non-Asians and the
predictors of BE in patients with upper gastrointestinal (GI) symptoms.

METHODS: We performed a cross-sectional study to determine the proportion of BE from all consecutive patients
who underwent esophagogastroduodenoscopy (EGD) for various indications at an outpatient,
community-based gastroenterology practice in northern California from February 2000 to September
2006. BE was defined as endoscopically recognized presence of salmon-pink mucosa in the distal
esophagus and intestinal metaplasia on biopsy. We also performed a nested case–control study to
determine potential predictors of BE.

RESULTS: In total, 5,293 patients were reviewed. BE was more common in non-Asians (31/1464, 2.1%) than
Asians (29/3829, 0.76%) (P < 0.001). In multivariate analysis controlling for increasing age, male
gender, ethnicity, smoking, and alcohol, the strongest predictor of the presence of BE was non-Asian
ethnicity (odds ratio [OR] 3.55, 95% confidence interval [CI] 1.85–6.85), followed by male gender (OR
2.68, 95% CI 1.32–5.45).

CONCLUSION: BE is uncommon in Asian Americans; non-Asian ethnicity and male gender are significant
independent predictors of BE.

(Am J Gastroenterol 2008;103:1625–1630)

INTRODUCTION

Barrett’s esophagus (BE) is a condition in which the normal
squamous-lined epithelium of the distal esophagus under-
goes metaplastic changes (specialized intestinal metaplasia)
(1). BE increases the risk of adenocarcinoma of the esophagus
and the gastroesophageal junction (2, 3). In the United States,
the incidence of esophageal adenocarcinoma has risen dra-
matically over the last few decades, especially in white men
aged 50 yr and older with a long history of gastroesophageal
reflux disease (GERD) (4, 5).

Traditionally, it is believed that BE is rare in Asians com-
pared to whites and this may be consistent with the low inci-
dence of esophageal adenocarcinoma compared to squamous
cell carcinoma in Asians (6). However, recent studies in Asia
suggest that the prevalence of BE in Asians may be higher
and comparable to whites, possibly due to “westernization”
of diet in certain Asian populations (7). However, little is
known about the prevalence of BE in Asians living in the
United States, despite difference in the prevalence of differ-
ent gastrointestinal (GI) cancers in Asians in the United States
compared to their counterparts in Asia (8, 9). In this study,
we compared the proportion of BE in Asians and non-Asians
in a community-based endoscopy practice and determined

potential predictors of its presence. We found that BE is very
rare in Asian Americans and that non-Asian ethnicity and
male sex are significant independent predictors of BE.

METHODS

Patients
We performed a cross-sectional study to determine the pro-
portion of BE and a nested case–control study to evaluate
potential predictors of BE in patients with upper GI symp-
toms in a community-based patient sample. Study subjects
were drawn from consecutive patients who underwent an
esophagogastroduodenoscopy (EGD) for various indications
at an outpatient community-based gastroenterology practice
in northern California from February 2000 to September
2006. The Western Review Board approved the study pro-
tocol.

BE case patients included those with salmon-pink mucosa
in the distal esophagus and intestinal metaplasia on biopsy
(5). As physicians at this practice do not routinely biopsy
irregular Z-lines, biopsies were only obtained if there was
an extension of salmon-colored mucosa from the Z-line up-
wards into the tubular esophagus. The presence and grade
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of dysplasia was noted on biopsy specimens. Patients with
suspected BE on endoscopy that were not confirmed by the
presence of intestinal metaplasia and those with prior BE
were excluded from the cases. Patients who underwent endo-
scopies for acute GI bleeding or anemia were excluded from
both the cases and controls of the nested case–control study.

For each case, 5 control patients who underwent endo-
scopic examination within 1 wk of the index case and met the
inclusion criteria (the absence of urgent GI bleeding and/or
anemia without other upper GI [UGI] symptoms) were cho-
sen at random. We reviewed the medical, endoscopic, and
pathology records of all study subjects using a predefined
case report form. The length of columnar-lined epithelium
was measured using the length of the endoscope by subtract-
ing the level of the squamous–columnar junction from that
of the gastroesophageal junction. Long-segment BE (LSBE)
was defined by the presence of 3 cm or greater length of
columnar-lined esophagus; short-segment BE (SSBE) was
defined as the presence of less than 3 cm of columnar-lined
esophagus. Esophagitis was graded according to the Los An-
geles classification system (10). Patient ethnicity was defined
by either patient self-identification or physician identifica-
tion. Patients from the Indian subcontinent were not included
in the Asian group for this analysis.

Statistical Analysis
Comparisons between the cases and controls were done us-
ing the χ2 statistics for categorical variables and the Stu-
dent’s t-test for continuous variables. Statistical significance
was defined as a 2-sided P value of 0.05 or less. Univariate
and stepwise multivariate logistic regression was performed
to assess factors independently associated with the presence
of BE and was expressed as odds ratios with 95% confi-
dence interval (CI). All statistical analyses were performed
using Stata version 7.0 (Stata Corporation, College Station,
TX).

Patients without a prior history of Barrett’s esophagus (BE) undergoing endoscopy, N = 5,293 

Primary esophageal cancers, N = 9

No endoscopic evidence of BE, N = 5,157 

Endoscopically suspected BE, N = 129 

N = 76   ,aisalpatem lanitsetni oN 

Histologically confirmed BE, N =  60 

Anemia and/or GI bleeding, N = 4

BE cases, N = 56 

Figure 1. Study flow-diagram.

RESULTS

In total, 5,293 consecutive patients who underwent UGI en-
doscopy between February 2000 and September 2006 met
the criteria for the cross-sectional study. Sixty new BE cases
were found in this community-based sample and, after exclu-
sion of 4 SSBE patients with anemia/GI bleeding and without
other UGI symptoms, 56 BE cases met the inclusion criteria
for the nested case–control study (Fig. 1). The demographic
information and proportion of BE and esophageal cancer are
reported in Table 1. Asian patients consisted predominantly of
East Asians and Pacific Islanders and over 98% were foreign-
born Asians living in the United States. Non-Asian patients
were predominantly white and Hispanic. African Americans
were not included in the analysis because of their small num-
bers. The overall prevalence of BE was lower in Asians than
in non-Asian subjects (0.76% vs 2.1%, P < 0.001). Nearly
all cases were SSBE (55 out of 60). One case of LSBE was
found in Asians compared to four cases in non-Asians. The
proportion of esophageal cancer was 0.18% in Asians and
0.14% in non-Asians (P = 0.72). Two cases of esophageal
cancer in non-Asians were adenocarcinomas compared to
only one case of adenocarcinoma and six cases of squamous
cell carcinoma in Asians.

For our nested case–control study, 280 controls with UGI
symptoms but without BE were selected to match the 56
BE cases. The demographic characteristics and endoscopy
findings of the cases and controls are reported in Table 2. Al-
though the mean patient age is similar in both cases and con-
trols, BE subjects were more likely to be male (68% vs 40%,
P < 0.001) and non-Asian (57% vs 28%, P < 0.001). In those
with reported social history, BE subjects were more likely to
report tobacco use (44% vs 24%, P < 0.002) and alcohol use
(44% vs 24%, P < 0.001). Compared to non-BE controls, BE
subjects were more likely to report gastroesophageal reflux
symptoms (41% vs 22%, P = 0.002) and less likely to report
dyspepsia (8.9% vs 29.0%, P = 0.002).
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Table 1. Demographics and Proportion of Barrett’s Esophagus in
5,293 Patients Undergoing Endoscopy

Asians Non-Asians
N = 3,829 N = 1,464 P-

Characteristic (72%) (28%) value

Age, yr 55 ± 16 55 ± 18 0.31
Male 1679 (44) 614 (42) 0.16
Barrett’s esophagus 29 (0.76) 31 (2.1) <0.001

Short-segment
(<3 cm)

28 (0.73) 27 (1.8)

Long-segment (≥3 cm) 1 (0.03) 4 (0.3)
Primary esophageal

cancer
7 (0.18) 2 (0.14) 0.72

Adenocarcinoma 1 (0.03) 2 (0.13)
Squamous cell

carcinoma
6 (0.15) 0

On endoscopy, similar rates of hiatal hernia were found in
BE cases versus controls (46% vs 42%, P = 0.52). Esophagi-
tis was more common in BE subjects (13.0% vs 5.7%), but this
difference did not reach statistical significance (P = 0.066).
In BE patients, high-grade dysplasia was found in one 74-yr-
old white male patient with an 8-cm LSBE, and adenocar-
cinoma was found in one 60-yr-old white male patient with
a 15-cm LSBE. No high-grade dysplasia or adenocarcinoma
was found in patients with SSBE. No high-grade dysplasia
or adenocarcinoma was found in controls. Gastric intesti-
nal metaplasia was found in 15 out of 47 BE patients with
gastric biopsies compared to 40 out of 191 controls with gas-
tric biopsies. In patients who received Helicobacter pylori
(H. pylori) testing by serology and/or gastric biopsy, BE pa-
tients were less likely to be positive for H. pylori in 16% (8
out of 51) of cases compared to 27% (58 out of 218) of con-
trols, but this difference did not reach statistical significance
(P = 0.10).

Predictors of BE were evaluated using logistic regression
and the results are shown in Table 3. In multivariate analysis
controlling for increasing age, male gender, ethnicity, smok-
ing, and alcohol, the strongest predictor of the presence of BE
was non-Asian ethnicity (OR 3.55, 95% CI 1.85–6.85), fol-
lowed by male gender (OR 2.68, 95% CI 1.32–5.45). Smok-
ing and alcohol use were significant predictors in univariate
analysis but were not significant predictors in multivariate
analysis.

DISCUSSION

This is one of the largest studies that directly compared the
proportion of BE in Asians and non-Asians in an Ameri-
can, community-based patient sample and showed a small
proportion of BE in a community-based sample of Asian pa-
tients living in the United States compared to their non-Asian
counterparts. Our results show that the presence of BE is un-
common in Asians (0.76%), nearly three-fold less than the
proportion of 2.1% in non-Asians. Of the more than 3,800

endoscopies in Asian patients reviewed, only 29 new cases of
BE were found and all of these cases were SSBE except for
one case of LSBE. No dysplasia or neoplasia was found in any
Asians with BE. Even after controlling for age, sex, tobacco
smoking, and alcohol, non-Asian ethnicity was a significant
predictor of BE. Male gender was also an independent pre-
dictor of BE, a finding that has been shown in several large
studies (11, 12). History of cigarette smoking was also as-
sociated with the prevalence of BE in other studies, but was
not a significant predictor using multivariate analysis in our
study (13, 14).

A number of recent retrospective and prospective studies
in Asia have found a large variation in the prevalence of
BE, ranging from a low of 0.06% in a Chinese study and
0.22% in a Korean study, to a higher prevalence of 2.0% in
a Taiwanese study and 6.1% in a Malaysian study (7, 15–
21). The prevalence of 0.6% found in our study falls within
the range found in larger Asian studies. One of the lowest
prevalence rates was found in China by Wong et al. In this
study of 16,606 patients, only 10 cases of BE (0.06%) were
found and most cases were SSBE. In our study, no cases
of high-grade dysplasia or esophageal adenocarcinoma were
found in SSBE patients. A low risk for high-grade dysplasia
and adenocarcinoma in patients with SSBE has also been
found in other studies (22, 23).

Few studies have directly compared the prevalence of BE
in non-Asians as compared to Asians living in the same geo-
graphic region. One such study with 20,310 patients analyzed
in the United Kingdom by Ford et al. found the prevalence of
BE to be 2.8% in whites as compared to 0.3% in South Asians
(11). Unlike the U.K. study, the Asian group in our study con-
sisted of East Asian and Pacific Islander patients rather than
South Asians. In the United States, Spechler et al. found in a
multiethnic Boston population of 2,477 patients with reflux
symptoms that complications of GERD (peptic esophageal
ulcer, stricture, or BE) were low in East Asians compared
to whites (24). In another study, Lieberman et al. noted in
the Clinical Outcomes Research Initiative (CORI) database
that Asian and Pacific Islanders had a lower relative risk of
suspected BE of ≥2 cm compared to white non-Hispanics
(25).

In our study, the cases were more likely to have
gastroesophageal reflux and less likely to have dyspepsia than
the controls. However, the determination of GERD in a clin-
ical setting is variable and difficult to assess retrospectively.
Therefore, the comparison between the cases and controls
may not be valid. The relatively low prevalence of reflux
in those with BE may also reflect the fact that many Asian
patients do not understand what “heartburn” is and lack an
equivalent term in their native languages to explain it (24).
Previous studies have suggested that H . pylori infection may
be negatively associated with BE in Asians (26). Of those
with known H. pylori status, case patients tended to have a
lower prevalence of H. pylori (16% vs 27%), but this differ-
ence was not significant (P = 0.10), possibly due to small
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Table 2. Demographic Characteristics and Endoscopic Findings of Case–Control Study Patients

Cases (N = 56) Controls (N = 280)
Characteristic N (%) N (%) P Value

Age, yr 55 ± 15 55 ± 16 0.78
Male sex 38 (68) 113 (40) < 0.001
Ethnicity

Asian 24 (43) 201 (72) < 0.001
Non-Asian 32 (57) 79 (28)

Any smoking (N = 317) 23 (43) 50 (19) < 0.001
Any alcohol (N = 319) 23 (44) 63 (24) 0.002
Indication for endoscopy∗

Abdominal pain 29 (52) 124 (44) 0.30
Dyspepsia 5 (8.9) 81 (29) 0.002
Gastroesophageal reflux 23 (41) 61 (22) 0.002
Dysphagia 3 (5.2) 24 (8.3) 0.57
Weight loss 7 (13) 18 (6.4) 0.11
Nausea and vomiting 4 (7.1) 16 (5.7) 0.68

Endoscopic findings†

Hiatal hernia 26 (46) 117 (42) 0.52
Esophagitis 7 (13) 16 (5.7) 0.066

Grade A 3 11
Grade B 3 4
Grade C 1 0
Grade D 0 1

High-grade dyplasia/esophageal 1 High-grade dysplasia
adenocarcinoma 1 Adenocarcinoma None

Gastric findings 47 (84) 191 (68) 0.018
Normal histology 6 25 0.41
Gastritis 38 164 0.10
Gastric ulcer 0 15
Intestinal metaplasia 15 40
Low-grade dyplasia 0 1
High-grade dysplasia 0 0
Adenocarcinoma 0 0

Duodenal findings 2 (3.6) 18 (6.4)
Duodenitis 1 9
Duodenal ulcer 1 10

Positive H. pylori (N = 269) 8 (16) 58 (27)

∗More than one indication possible.
†Each patient may have multiple findings.

sample size. On endoscopic examination, BE patients had a
higher prevalence of gastric abnormalities than controls. Be-
cause biopsies were not obtained unless there was evidence
of endoscopic abnormalities, it is not possible to conclude
whether case patients were more likely to have gastric in-
testinal metaplasia.

There are several limitations to our study. First, all data
was retrospectively obtained. Second, the reported results

Table 3. Independent Predictors of Barrett’s Esophagus

Odds Ratio (95% Confidence Interval)

Characteristic Univariate Multivariate

Age 1.00 (0.98–1.02) 1.01 (0.99–1.04)
Male 3.12 (1.70–5.74) 2.68 (1.32–5.45)
Non-Asian ethnicity 3.39 (1.88–6.12) 3.55 (1.85–6.85)
Smoking 3.16 (1.70–5.88) 1.71 (0.78–3.76)
Alcohol 2.57 (1.39–4.75) 1.29 (0.58–2.86)

were derived from patients undergoing endoscopy at a single,
large, referral-based, multiethnic community practice. This
was not a population-based study, so we could not determine
the prevalence of BE in the general population. The results
may not be entirely applicable to the general population in
the United States because we cannot exclude the possibility
that differences in health-care seeking behavior and health in-
surance coverage may be confounding factors. Another lim-
itation was the relative heterogeneity of the two main ethnic
groups. Because of the small number of cases overall, it was
not feasible to further subdivide the Asian and non-Asian
ethnic groups. Non-Asians, in particular, included a large
number of Hispanic patients in addition to whites. However,
limited data suggest that Hispanic patients may have com-
parable prevalence of BE as whites (27). Finally, most cases
of BE in this population were short-segment rather than the
traditional LSBE. The general consensus among experts is
that short segment (<3 cm) and long segment (≥3 cm) are
part of the continuum of the same pathological process (28,



Low Proportion of Barrett’s Esophagus in Asian Americans 1629

29) and patients with SSBE appear to share many of the same
clinical risk factors for BE with LSBE, including white race,
male gender, smoking, and long history of GERD (30–32).

Despite these limitations, this is one of the largest studies to
describe the proportion of BE in an Asian-American patient
population living in the United States and may have important
implications in the design and implementation of screening
and surveillance policies. As BE and significant dysplasia
and neoplasia are uncommon findings in Asians even in a
symptomatic population, routine endoscopic screening for
BE in Asians with nonspecific UGI symptoms may not be
cost-effective or clinically useful.

STUDY HIGHLIGHTS

What Is Current Knowledge

� Barrett’s esophagus (BE) increases the risk of
esophageal adenocarcinoma.

� White men over the age of 50 yr with history of gas-
troesophageal reflux disease are at the highest risk for
cancer.

� The reported prevalence of BE is low in Asia.

What Is New Here

� It is one of the first large studies of Asian Americans
residing in the United States.

� There is low proportion of BE in Asians compared to
non-Asians.

� Most Asian BE patients have short-segment BE with-
out dysplasia.
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