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Abstract
Background: The prevalence of Barrett’s esophagus (BE) in African Americans (AA) is uncertain. However, several potential 
risk factors, includes family history, male sex, ethnicity, chronic heartburn and acid reflux, age over 60, current or past smoking, 
and obesity are associated with BE. The aim of this study is to determine the incidence of BE in AA patients who underwent 
Esophageal Gastro Endoscopy (EGD).

Methods: Medical and demographic data of 1,253 AA patients with various symptoms, including BE, Esophageal adenocarcinoma 
(EAC), esophageal squamous adenocarcinoma (SCC), hiatal hernia, H. pylori infection, Gastro-Esophageal Reflux Disease 
(GERD), Gastritis, and esophagitis, were collected from January 2004 to December 2014 at Howard University Hospital.

Results: Among the 1,253 patients, the median age was 61 and 49% were male out of the total. The frequencies of EAC (p= 
0.05), and SCC (p= 0.002) were significantly high in males, along with SCC frequency significantly increased with older age 
(p<0.001). Furthermore, esophageal polyps with hiatal hernia (p=0.008) and H. pylori (p=<0.001) were found to be associated 
with esophagitis, and its presence may contribute to the development of BE.

Conclusion: The findings highlighted the high prevalence of GERD symptoms and pathologic gastritis along with EAC was 
less common than SCC and both types of esophageal cancer were associated with male gender and older age whereas, H. 
pylori infection was identified as a risk factor for pathologic gastritis in AA. Overall data emphasize the need for extensive 
research, increased awareness, diagnosis, and management of GERD, gastritis, and related conditions to uncover the underlying 
mechanisms and factors contributing to these conditions in the AA population.
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Introduction
There is a spectrum from Non-Erosive Reflux Disease 

(NERD), Gastro-Esophageal Reflux Disease (GERD), Erosive 
Esophagitis (EE), Ulcerative Esophagitis (UE), Esophageal 
Stricture (ES), Barrett’s Esophagus (BE) to Esophageal 
Adenocarcinoma (EAC) [1-6]. However, not all patients with 
GERD and EE develop BE, and not all patients with BE have 
a history of GERD [7-9]. BE is defined as metaplastic changes 
from squamous epithelium to columnar epithelium in the distal 
esophagus [9]. Transformation from squamous epithelium to 
columnar accompanied with goblet cells, diagnosed by biopsy, 
is an adaptive mechanism [10]. When visible upon, this term 
‘‘Erosive esophagitis’’ is the visible mucosal damage in upper 
Gastrointestinal endoscopy.   An association between BE and 
older age is well established [11-13]. It is also believed that BE is 
mostly a White Caucasian males’ disease This may reflect genomic 
variants associated with European descendancy [9, 14]. A study 
has shown that more than 50% of prevalent BE in population-
based communities is undiagnosed, hence, reducing the proportion 
of BE under surveillance [15, 16]. Male sex, age over 50, smoking, 
White race, chronic reflux symptoms, central obesity, and family 
history are associated with BE [17-21]. It has been reported that 
the prevalence of BE in those without GERD symptoms was low 
(0.8%), however, a higher prevalence in those with known risk 
factors is observed in people with age over 50 years (6.1%), male 
sex (6.8%), obesity (1.9%), family history of BE/EAC (23%), and 
GERD (2.3%) [18, 19, 22, 23].

BE is diagnosed by Esophagogastroduodenoscopy (EGD) 
in patients with upper Gastrointestinal (GI) symptoms and during 
screening or surveillance [24, 25]. There are many factors that 
contribute to the natural history of BE and EAC including age, 
race, visceral obesity, Waist-Hip Ratio (WHR), food preferences, 
esophageal acid clearance, delayed gastric emptying, hiatal hernia, 
and diversely infection with H. pylori. The prevalence of BE and 
EAC is increasing in the USA, Western Europe, and Australia [26-
29]. Even though they are increasing in African Americans, the 
rate of increase in prevalence is lower than Non-Hispanic Whites 
(NHW).

Additionally, numerous studies have shown that different 
ethnic groups have different prevalence rates for Barrett’s 
esophagus. For instance, a Taiwanese group reports prevalence 
rates for erosive esophagitis and Barrett’s esophagus of up to 15% 
and 2%, respectively. A Malaysian study shows a prevalence rate 
of 6% for endoscopically documented esophagitis. In addition, 
Ho et al. found that Indians had a 1.6% prevalence of reflux 
symptoms, which was twice the incidence of Chinese. Additionally, 
compared to the West, Singapore’s general population had a lower 

prevalence of all chronic gastrointestinal symptoms; for example, 
the incidence of endoscopic reflux esophagitis among Chinese 
people is 5%, which is lower than in Western nations, suggesting 
that racial differences in Barrett’s esophagus exist [23, 30-35]. We 
have conducted a study in African Americans to investigate the 
relation of race/ethnicity and other factors to BE during 11 years 
of EGD data at our hospital.

Methods:

Patients: We collected and reviewed electronic health and 
pathological records from 1,253 African Americans at Howard 
University Hospital, Washington DC from January 2004 to 
December 2014. The study was approved by Howard University 
Institutional board review (12-MED-79). All 1253 patients, with or 
without upper gastrointestinal symptoms, underwent EGD. Data 
were extracted from the Howard University Hospital electronic 
health record system. The following data were recorded: age, 
gender, clinical presentations, GERD symptoms, pre and post EGD 
diagnosis and endoscopic findings including Barrett’s Esophagus 
(BE), Esophageal Adenocarcinoma (EAC), Squamous Cell 
Carcinoma (SCC), gastritis, hiatal hernia, H. pylori infection. A 
subject was considered to have definitive BE if intestinal columnar 
epithelia including goblet cells is confirmed by pathology based on 
earlier reports [10]. 

Ethical Statement: The authors are accountable for all aspects 
of the work in ensuring that questions related to the accuracy or 
integrity of any part of the work are appropriately investigated 
and resolved. This study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013) and was approved by 
the Ethics Committee of Juntendo University Faculty of Medicine 
(# 17-004). Informed consent was obtained from all patients.

Statistical Analysis: Continues variables were presented by 
median (interquartile range). Categorical variables were tested 
between groups of patients using Chi-2 or Fisher’s exact test. 

Results

GERD and gastritis but not BE was among the top clinical 
features

Previous research has indicated that GERD and gastritis 
are common gastrointestinal conditions that can have similar 
symptoms [36, 37]. However, these conditions have distinct causes, 
treatments, and can vary among different populations, including 
different ethnic and racial groups. In our study, we examined a 
large cohort of African American individuals, consisting of 1,253 
participants, with 610 (49%) being male and 641(51%) with a 
median age of 61 years (InterQuartile Range: 52-70). Among these 
individuals, 516 (41.1%) presented with GERD symptoms such as 
heartburn, chest pain, and dysphagia, while 737 (58.9%) did not 
experience any symptoms. In our cohort, 278 individuals (22%) 
were diagnosed with hiatal hernia, and 224 individuals (23%) 
tested positive for H. pylori infection based on gastric biopsy stain 
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results (Table 1). Endoscopic examination (EGD) revealed that 430 individuals (34%) had esophageal tissue inflammation, and 874 
individuals (63%) had gastric tissue inflammation. The pathology findings indicated that 8 individuals (0.6%) had Barrett’s esophagus 
(BE), 13 individuals (1.0%) had esophageal adenocarcinoma (EAC), 36 individuals (2.9%) had squamous cell carcinoma (SCC) of the 
esophagus, and 448 individuals (42%) had pathologic gastritis (Table 1).

These findings provide valuable insights into the 
demographic, clinical, and pathological characteristics of 
GERD, gastritis, and related conditions in the African American 
population. Overall, these findings are significant as they shed light 
on the prevalence and risk factors of gastrointestinal conditions 
in the AA population, emphasizing the importance of further 
research, diagnosis, and management of GERD-related disorders 
and related complications in this specific ethnic group and varies 
in other groups.

Hiatal hernia is more prevalent in esophagitis patients: In the 
study, a total of 516 patients with GERD symptoms, 242 (47%) 
were male, 253 (49%) were over 60 years old, 122 (24%) had 
hiatal hernia, 101 (26%) were infected with H. pylori and 187 
(43%) had pathological gastritis (Figure 1A; Supplementary 
Table 1A). From 737 patients, without GERD symptoms, 368 
(50%) were male, 388 (53%) were over 60 yrs, 156 (21%) had 
hiatal hernia and 123 (21%) displayed H. pylori infection, and 261 
(41%) had gastritis on collected gastric biopsies. These findings 
indicate a higher prevalence of hiatal hernia in individuals with 
esophagitis, regardless of the presence of GERD symptoms. It 
is important to note that the study did not establish significant 
associations between gender, age, gastritis, H. pylori infection, 
and either symptomatic or endoscopic esophagitis. However, it is 
essential to consider that other factors may still contribute to the 

development of esophagitis, even though they were not identified 
as significant in this study. Based on the study’s observations, 
it was noted that hiatal hernia appears to be more prevalent in 
African American individuals with esophagitis. This suggests a 
potential association between hiatal hernia and esophagitis in this 
population. Further research and investigation are needed to gain a 
better understanding of the relationship between hiatal hernia and 
esophagitis in African American individuals, as well as to explore 
any underlying factors that may contribute to this association.

Furthermore, Endoscopic examination data were analyzed, 
among the 430 patients diagnosed with esophagitis through 
esophagogastroduodenoscopy (EGD), 206 (48%) were male, and 
222 (52%) were over the age of 60. Out of these patients, 114 
(27%) had hiatal hernia, 64 (19%) was found to be infected with H. 
pylori,147 (40%) had pathological gastritis and 173 (40%) showed 
GERD symptoms . There was no significant association found 
between H. pylori infection and esophagitis (p=0.09). However, 
a significant association was observed between hiatal hernia and 
esophagitis (p=0.008). In the group of 823 patients without EGD-
diagnosed esophagitis, 404 (49%) were male with 419 (51%) over 
the age of 60 years. Among them, 164 (20%) had hiatal hernia, 160 
(24%) were infected with H. pylori, 301 (42%) had pathological 
gastritis findings, and 343 (42%) presented with GERD symptoms 
(Figure 1B; Supplementary Table 1B). The study demonstrated 
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that hiatal hernia was more prevalent in patients with endoscopic 
esophagitis (114 cases, 27%) compared to those without endoscopic 
esophagitis (164 cases, 20%), indicating a significant association 
between hiatal hernia and the presence of endoscopic esophagitis 
(p=0.008).

In our study, the number of patients with confirmed Barrett’s 
esophagus (BE) was low, with only 8 (0.6%) individuals having 
pathological confirmation of BE. Among these BE patients, the 
distribution between genders was equal. Out of the 8 patients with 
BE, 4 (50%) was male, 6 (75%) were over the age of 60, and 3 
(38%) had hiatal hernia. None of the BE patients were found to 
be infected with H. pylori. Two (25%) of the BE patients also 
had pathologic gastritis, and only 3 (38%) patients presented with 
GERD symptoms (Figure 1C; Supplementary Table 1C). These 
findings support the understanding that BE is more commonly seen 
in older individuals and may be associated with the presence of 
hiatal hernia. The absence of H. pylori infection in the BE patients 
suggests that other factors, such as chronic acid reflux, may play 
a significant role in the development of BE. Additionally, the 
coexistence of pathologic gastritis in some BE patients highlights 
the complex nature of these gastrointestinal conditions.

In addition to the factors previously mentioned, other clinical 
and pathological parameters were also considered and associated 
in this study. One notable finding was a higher prevalence 
of squamous cell carcinoma (SCC) compared to esophageal 
adenocarcinoma (EAC) in African Americans. thirteen patients 
(1%) were diagnosed with EAC based on pathology biopsies, 
indicating a low prevalence of EAC in this population, which 
is consistent with previous reports [38, 39]. Among the EAC 
patients, 10 (77%) were males, and 9 (69%) were over the age of 
60. None of the EAC patients had hiatal hernia, 2 (22%) had H. 
pylori infection, and 3 (27%) had gastritis. On the other hand, 36 
patients were diagnosed with SCC according to (Figure 1D and 
E and Supplementary Table1D). Among these SCC patients, 27 
(75%) were male (p=0.002), and 32 (89%) were over the age of 
60 (p<0.001). Three (8%) of the SCC patients had hiatal hernia, 
11 (35%) were infected with H. pylori (p=0.08), and 14 (42%) 
had gastritis(Table 4). Furthermore, the prevalence of H. pylori 
infection among patients without EAC was 23% (222 cases), and 
no significant association was found between H. pylori infection 
and EAC (p=0.9). These findings indicate that SCC was more 
prevalent than EAC in African American patients. Male gender 
and older age were associated with both SCC and EAC. The 

presence of hiatal hernia, H. pylori infection, and gastritis varied 
among the different types of esophageal cancers but did not show 
consistent significant associations. It’s important to note that 
these observations contribute to our understanding of esophageal 
cancer in the African American population, but further research is 
needed to fully elucidate the underlying factors and mechanisms 
contributing to these associations.

Furthermore, H. pylori infection was identified as a risk factor 
for the development of pathologic gastritis, which was found to be 
more prevalent in African Americans [40]. In this study, out of 
all the patients included, 448 (42%) were diagnosed with gastritis 
based on biopsy results. Among these patients with gastritis, 228 
(51%) were over the age of 60, 94 (21%) had hiatal hernia, 220 
(58%) were infected with H. pylori (p<0.001), and 312 (70%) 
exhibited inflammation during esophagogastroduodenoscopy 
(EGD) examination (Figure 1F and Supplementary Table 1D). 
On the other hand, among the 631 patients who did not show 
evidence of gastritis on biopsy, 323 (51%) were male, 329 (52%) 
were over the age of 60, 144 (23%) had hiatal hernia, only 3 (0.5%) 
were infected with H. pylori, and 438 (69%) displayed stomach 
inflammation during EGD (Figure 1F and Supplementary Table 
1D). These findings suggest that H. pylori infection is indeed a 
risk factor for the development of pathologic gastritis and that 
it is more prevalent among African Americans. The presence of 
hiatal hernia and the presence of stomach inflammation on EGD 
were also associated with gastritis. The absence of significant H. 
pylori infection among patients without gastritis further supports 
the association between H. pylori and gastritis. It is important to 
note that these observations provide valuable insights into the 
relationship between H. pylori infection, gastritis, and relevant 
clinical factors in this study population. However, further research 
is needed to better understand the underlying mechanisms and 
potential implications of these associations.

Overall, these findings highlight the complex interplay of 
various factors in the development of GERD, esophagitis, BE, and 
esophageal cancer. The study provides valuable insights into the 
associations between these conditions and clinical and pathological 
parameters, particularly in the African American population. Also, 
the study highlights the need for further research and interventions 
to improve the diagnosis, treatment, and prevention of these 
gastrointestinal conditions and calling for further research and 
interventions in this specific ethnic group like African American 
population.
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Figure 1: Demographic and clinico-pathological parameters of AA individuals: (A) Bar graph depicts negative (light green color) 
or positive (light blue)  for GERD clinical symptoms of individuals respectively; (B) Bar graph shows absence (Dark green) or presence 
(dark blue color) of Endoscopic Esophagitis in individuals, respectively; (C) Bar graph demonstrates absence (grey color) or presence 
(violet color) of Barrett’s disease in individuals respectively; (D) Bar graph depicts absence (-) presence (+) Esophagus adenocarcinoma 
individuals; (E) Bar graph depicts absence (-) presence (+) Esophagus squamous carcinoma individuals; (F) Bar graph depicts absence 
(-) presence (+) Pathologic gastritis individuals; The Y-axis represents the total number of individuals(n=1253) and P value (red line); 
X-axis represents the Demographic and clinico-pathological parameters including  Male, age, Hiatal hernia, Helicobacter pylori and 
pathologic gastritis and GERD symptoms.
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Supplementary Table1A-1D: Demographic and clinico-pathologic features correlations with absence (negative - sign) or presence 
(positive + sign)  of  GERD symptoms (-, N=737), GERD symptoms (+, N=516); Endoscopic Esophagitis (–, N=823), Endoscopic 
Esophagitis (+, N=430); Barrett (–, N=1,245), Barrett (+, N=8); Adenocarcinoma (-, N=1,240), Adenocarcinoma (+, N=13); SCC (–, 
N=1217), SCC (+, N=36); Pathologic gastritis (–, N=631), Pathologic gastritis (+,N=448).

Discussion:

In this hospital-based 11 years study of 1,253 patients’ clinical and pathology reports, more female patients sought EGD screening 
than males, probably reflecting a better health awareness in females and more resilience in male AA patients as it relates to upper GI 
discomfort. Additionally, it was found that BE was more likely in males than in females based on histologic evaluation (2.9% vs. 0.8%, 
P = 0.0001) [41]. Patients undergoing EGD without any symptoms represented more than half of the study cohort (59%). Hiatal hernia, 
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infection with H. pylori, endoscopic and pathologic gastritis were 
found in these 737 symptom-free patients which likely reflect 
that in the general AA population, many of these findings are 
underestimated. 

In our study, the prevalence of endoscopic 874 (63%), 
pathologic 448 (42%), gastritis, hiatal hernia 278 (22%) and 
infection with H. pylori 224 (23%) were high, while BE 8 (0.6%), 
EAC 13 (1.0%) and SCC 36 (2.9%) prevalence were low compared 
to Non-Hispanic Whites [13]. Patients with GERD symptoms (516) 
showed more infection with H. pylori 101(26%) and pathological 
gastritis 187 (43%) when compared to NHWs. Although 737 
patients had no GERD associated, there were significant rates of 
H. pylori infection 156 (21%) and gastritis on biopsy 261(41%). 
The prevalence of BE in African Americans has been addressed 
only in 2 prior published studies [13,42]. In a cross-sectional 
EGD study conducted at the Michael E. DeBakey Veteran Affairs 
Medical Center (MEDVAMC) in Houston, Texas, (301 BE cases 
and 1,651 controls). NHWs displayed a significantly higher BE 
prevalence than AAs (21.3 vs. 5.0%; P <0.001). Jones et al., 2021 
have reported that based on histologically confirmed samples, 
blacks (n=3,957) had shorter BE lengths (1.61 vs 2.35 cm, P < 
0.01) and were less likely with dysplasia than whites (n=96,891) 
[43].

In our study, there were 8 BE cases in 1,253 patients. From 
these 8 BE cases, the gender distribution was equal but none of 
them had infection with H. pylori. Ashktorab et al. previously 
reported that in AAs, H. pylori infection was found to be a 
protective factor for reflux esophagitis which is a precursor for 
BE. In concordance with our previous report, other recent report 
demonstrated that the protective factor of BE was differential 
expression of glutathione S-transferase theta 2 (GSTT2) gene in 
African Americans compared with European Americans [14].

More than half of cases with BE were older than 60 and 3 
(38%) had hiatal hernia. Age over 50 years and hiatal hernia are 
risk factors for BE both in NHWs and AAs. NHWs were more 
likely to be male, and less likely to have H. pylori infection (P 
<0.001) [42]. NHWs were more prone to have long-segment BE 
and dysplasia than AAs. Independent BE risk factors for AAs, 
hiatus hernia ≥3 cm (OR 4.12; 95% CI, 1.57–10.81) and H. pylori 
(OR, 0.64; 95% CI, 0.41–0.99) were statistically significantly 
associated with BE risk for NHWs. Among all cases and controls, 
race was a risk factor for BE, independent of other BE risk factors 
(OR for AAs, 0.26; 95%). 

A retrospective analysis of 2,100 patients, in Columbia 
University in New York, who underwent upper endoscopy during 
a 1-year period consisted of Whites, blacks, and Hispanics. Whites 
had a significantly higher prevalence of BE than Hispanics (6.1% 
vs 1.7%, P = .0002) and blacks (6.1% vs 1.6%, P = .004). In 
multivariable analysis, factors associated with decreased risk of 
BE were black race (OR, 0.34; 95% CI, 0.12– 0.97) and Hispanic 
ethnicity (OR, 0.38; 95% CI, 0.18 – 0.84). Male sex (OR, 1.86; 95% 

CI, 1.20 –2.87), reflux symptoms (OR, 2.87; 95% CI, 1.84 – 4.45), 
hiatal hernia (OR, 3.53; 95% CI, 2.17–5.72), and older age were 
associated with increased risk of BE. From 1,245 patients with no 
BE in our study, 513 (41%) presented with GERD symptoms while 
only 3 out of 8 (38%) BE patients displayed GERD symptoms. As 
such, in our cohort, GERD symptoms don’t seem to be associated 
with BE.  In our study, 13 (1%) and 36 (2.9%) patients had EAC 
and SCC, respectively. The prevalence of EAC was low while that 
of SCC was high in AA as reported in other studies [44]. Most of 
the EAC and SCC patients were male and older than 60 years old. 
From the 1,240 patients without EAC, 445 (42%) had gastritis on 
biopsy and 222 (23%) were infected with H. pylori. There was 
no association between infection with H. pylori and existence of 
hiatal hernia in EAC cases.

Conclusion: Gender, age, gastritis, and H. Pylori infection were 
not significantly associated with symptomatic or endoscopic 
GERD. None of the demographic or clinical findings were 
significantly associated with BE. Male gender was more frequent 
in both EAC and SCC cases. Patients with SCC were significantly 
older and had lower risk of hiatal hernia. H. pylori infection was 
a risk factor of pathologic findings consistent with gastritis. We 
believe there are still very few studies about Barrett, GERD, EAC 
and SCC prevalence and risk factors in AAs. Our study shed a 
little more light on these topics but larger size studies are needed 
in African Americans.
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