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Abstract
AIM: To investigate whether regional geography 
influences ethnic and gender trends for the development 
of gastric cancer (GC).

METHODS: This retrospective analysis of the INVISION 
patient database at Louisiana State University Health 
Sciences Center-Shreveport (LSUHSC-S), a southern 
United States regional hospital, was performed 
from 2005-2011. Using the international statistical 
classification of diseases 9 (ICD-9), inpatient, day 
surgery outpatient, and emergency outpatient diagnosis 
codes entered into medical records were used to 
identify GC patients. For each study year, the patients 
were evaluated for age, ethnicity, and gender, and each 
patient was counted only once throughout the study. 
Subsequent patient encounters were counted as visits 
and separated by inpatient and clinic visits. Complex 
or severe disease may require more frequent and 
intensive clinical management; therefore, we evaluated 
annual clinic visits as “surrogate markers” of disease 
severity. Finally, we studied the primary diagnosis for 
Helicobacter pylori  (H. pylori ) infection (ICD-9 code 
41.86) as an additional factor that might increase the 
risk of GC.

RESULTS: A total of 285 patients were diagnosed 
with GC at LSUHSC-S between 2005 and 2011. African 
Americans (181 patients, 89 males and 92 females, 
63.5% of total patients) had significantly higher 
frequencies of GC diagnosis compared with non-Hispanic 
whites (104 patients, 54 males and 50 females, 36.5% 
of total patients), at a ratio of 1.74 (P  = 0.002). Within 
each ethnic group, men and women were diagnosed at 
approximately equal annual rates. Our findings differed 
significantly from United States national trends, which 
found that African American females and white females 
had lower risks for GC than their corresponding male 
counterparts. The United States national trend between 
2005 and 2011 showed that African Americans males 
had a higher incidence of GC, with an annual mean (per 
100000) of 16.31 ± 0.76 compared with white males (9 
± 0.1, P  < 0.001), African American females (8.7 ± 0.34, 
P  < 0.001) and white females (4.05 ± 0.07, P  < 0.001). 
Among the GC patients, the number of clinic visits was 
highest among African American males (195.1 ± 28.1), 
who had significantly more clinic visits than African 
Americans females (123 ± 13.02, P  < 0.05), white 
males (41.57 ± 4.74, P  < 0.001) and white females 
(35 ± 8.9, P  < 0.001). Similar trends were found for 
inpatient visits, with an annual mean of 11.43 ± 1.5 for 
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African American males, followed by African American 
females (7.29 ± 1.36), white males (2.57 ± 0.69) and 
white females (1.57 ± 0.612). African American males 
had significantly more inpatient visits than white males 
(P  < 0.001), and African American females had more 
inpatient visits than white females (P  < 0.01). African 
American patients showed the highest frequency of H. 
pylori  positive status, with approximately 72% vs  28% 
for the white patients. 

CONCLUSION: Increase in GC diagnoses among 
women at LSUHSC-S is significantly higher than United 
States national averages, suggesting local geographic 
and socioeconomic influences may alter GC disease 
course.

Key words: Gender; Helicobacter pylori ; Ethnicity; Risk 
factors; Health disparities

© The Author(s) 2015. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Core tip: Gastric cancer (GC) remains a leading cause 
of morbidity and mortality. Nationally, AAs reportedly 
develop GC at twice the rate of Caucasians. Male 
gender is a significant risk factor for GC development 
in the United States with a nearly 2:1 male to female 
dominance. However, at Louisiana State University 
Health Sciences Center-Shreveport, the annual rates of 
GC diagnosis among women in either ethnic grouping 
were statistically indistinguishable from that of their 
male counterparts. This result indicates that regional 
geography and socioeconomic factors may contribute 
to the ethnicity and gender differences observed in 
patients with GC. Therefore, additional GC surveillance 
for women, particularly African American females, may 
improve patient outcomes.
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INTRODUCTION
Over the past 10 years, there have been significant 
declines in the incidence and mortality of gastric cancer 
(GC) in the United States, most likely due to earlier 
detection and treatment of Helicobacter pylori (H. 
pylori) infection, as well as decreased consumption 
of smoked foods[1,2]. However, GC remains a leading 
cause of morbidity and mortality worldwide; it is ranked 
as the fourth most common type of cancer and the 
second most common cause of cancer-related deaths 
globally[3,4]. The highest incidence rates of GC are now 



reported in Japan and developing regions of China, the 
Middle East, Central America and South America[5]. 
Despite the observed decline in GC incidence in the 
United States, it is estimated that in 2014, there will 
be 22220 new cases of gastric malignancy, with 13730 
(61.8%) of those cases in males and 8490 (38.2%) in 
females. The estimated number of total deaths among 
males and females will be 10990, with 6720 (61.1%) 
in males and 4270 (38.9%) in females[6].

Numerous risk factors have been implicated in 
the development of GC, including H. pylori infection, 
obesity, smoking, diet, atrophic gastritis, ethnicity, 
gender and age[7-12]. Recent studies have indicated 
that male gender is the most significant risk factor 
for the development of gastric malignancy in the 
United States, with a nearly 2:1 male to female 
dominance[3,13]. Therefore, male gender appears to 
represent a major predictor of GC. Additionally, in a 
study of the survival rates of metastatic GC patients, 
Yang et al[14] showed that male patients had lower 
survival rates compared to female patients.

In terms of ethnicity, African Americans (AAs) re
portedly develop GC at twice the rate of Caucasians[14]. 
AAs also had 2 - 6 × greater seropositivity for eight 
H. pylori infection markers, including the cytotoxin-
associated gene A (CagA) and Vacuolating cytotoxin 
A (VacA) virulence factors, suggesting greater 
symptomatology during H. pylori infection[15]. These 
observations show that ethnicity, gender, and H. pylori 
infection status may cooperate in increasing the risk of 
GC.

However, studies on ethnicity and gender influences 
on epidemiology can be confounded by uneven 
sampling, as well as geographic and socioeconomic 
factors. For example, in a previous study at LSUHSC-S 
on inflammatory bowel diseases (IBD), we reported 
that AAs were diagnosed with IBD at nearly equivalent 
annual rates as whites; these values exceeded national 
averages[16]. Because AAs compose 54.7% of the 
population in the city of Shreveport and 38.9% of the 
population in the Shreveport-Bossier Metropolitan area, 
compared to only 13.2% of the national population 
(as of 2013), studies on racial contributions to disease 
onset and progression at LSUHSC-S may reveal 
important trends that are not readily observed in large, 
homogeneous demographic studies[17,18]. Therefore, 
to better evaluate racial and gender influences on GC 
diagnoses in a patient population with an equivalent 
representation of AAs and whites, from 2005 to 2011, 
this study examined annual GC diagnoses as a function 
of gender, ethnicity, age and H. pylori infection status 
at LSUHSC-S, a tertiary care public health hospital. 
Lastly, clinic and inpatient were evaluated as possible 
“surrogate markers” of disease severity[18].

We found that at LSUHSC-S, the annual GC diag
nosis rates among women in either racial group (non-
Hispanic Caucasians and African-American) were 
statistically indistinguishable from those of their male 
counterparts (in each respective ethnic group), unlike 

United States national averages (i.e., males in each 
ethnic group had a significantly higher incidence of 
GC). Therefore, regional geography and socioeconomic 
factors may contribute to the ethnicity and gender 
differences observed in GC, and additional GC 
surveillance for women, particularly African American 
females, may improve their outcomes.

MATERIALS AND METHODS
This retrospective analysis included de-identified 
patients in the INVISION database at LSUHSC-S from 
2005 to 2011. Inpatient, day-surgery outpatient, 
and emergency outpatient diagnostic codes were 
extracted from medical records, and all codes 
represented conclusive diagnoses. Individuals with 
a primary diagnosis of GC were selected using the 
international statistical classification of diseases 9 
(ICD-9) code 151.0-151.9, encoding for malignant 
neoplasm of the stomach at an unspecified site. H. 
pylori infected individuals were identified using the 
ICD-9 code 41.86 [primary diagnosis code for H. 
pylori infection, diagnosed by tissue biopsies with 
subsequent testing for Campylobacter-like organism 
(CLO), immunohistochemical detection, or urea breath, 
stool, urine, saliva or serum antigen testing]. For each 
study year, de-identified patient ages, ethnicity, and 
gender were evaluated, and each patient was counted 
once in the study. Subsequent individual de-identified 
patient encounters were counted as visits and were 
further separated by hospital visits and clinic visits. This 
study identified 285 patients (Table 1) and evaluated 
the following factors: (1) the number of new GC cases 
diagnosed in each ethnic [AAs and non-Hispanic Whites 
(Ws)] and gender [female (F)] and male (M)] grouping 
each year; (2) the number of annual clinic visits per 
group; (3) the number of annual hospitalizations 
per group; and (4) the annual numbers of H. pylori 
diagnoses for each group. Patient gender and ethnicity 
were self-identified. According to the United State 
Census Bureau report from 2010, Hispanics account 
for 4.7% of the total Louisianan population, however, 
they account for only for 2.5% of the total Shreveport 
population (vs 41.2% Ws, 54.7% AAs and 1.3% Asians 
in Shreveport). From the 3 million patients investigated 
at LSUHSC-S over the seven-year study period, only 
2.5% were races other than AAs and Ws, which 
allowed us to identify only 3 Hispanic patients who 
matched our previously described inclusion criteria for 
GC (see above). Therefore, we excluded all 3 Hispanic 
patients diagnosed with gastric cancer from our study 
protocol because it was not possible to accurately 
compare them to Ws and AAs. 

Statistical group analysis (see biostatistics state
ment) comparisons were performed using Instat TM 
software GraphPad 3.06 (GraphPad Software Inc., 
La Jolla, CA, United States). All comparisons were 
performed using one-way ANOVAs, with Tukey-
Kramer Multiple comparisons test or Student-Newman-
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National trends in GC-influence of ethnicity and gender
We used the United States national trends for GC 
incidence from 2005 to 2011, as shown in (Figure 1B), 
as a scale for our results, which reflect diagnoses per 
100000 individuals. The national GC incidence (2005 
to 2011) was greater among AAMs (mean of 16.3 ± 
0.76) than AAFs (8.67 ± 0.34, P < 0.001), WMs (9 ± 
0.1, P < 0.001) and WFs (4.05 ± 0.07, P < 0.001). 
Furthermore, WMs had a higher GC incidence than 
WFs (P < 0.001). AAFs also showed a statistically 
significant higher proportion of GC diagnoses than WFs 
(P < 0.001).

Clinic visits as "surrogate markers" of disease activity
There were 2763 total clinic visits at LSUHSC-S for 
patients who received a primary GC diagnosis from 
2005 to 2011. There were 181 AA patients, repre-

Keuls multiple comparisons test (H. pylori diagnosis). 
Comparisons were considered statistically significant at 
P < 0.05. All statistical data are expressed as the mean 
± SE.

Statistical analysis
The statistical methods of this study were reviewed 
by Urska Cvek, Sc.D., MBA, Professor of Computer 
Science, Director, Laboratory for Advanced Biomed. Inf. 
and Marjan Trutschl, Sc.D., Abe Sadoff Distinguished 
Chair in Bioinformatics, Director, Laboratory for 
Advanced Biomed. Inf. Professor of Computer Science.

RESULTS
Patient data were collected to calculate the annual 
number of GC cases diagnosed in different population 
groups. During the study period (2005 to 2011), we 
identified 285 patients who were diagnosed with GC at 
LSUHSC-S. We found a total of 181 AA (63.5% of the 
total number of patients, 89 males and 92 females) 
and 104 W (36.5% of total patients, 54 males and 
50 females) patients who were newly diagnosed with 
GC. While there was a significant difference between 
AA and W ethnicities in terms of the annual number 
of individuals diagnosed with GC, gender did not 
influence the frequency of GC diagnoses within the 
racial groups. That is, women in both racial groups 
were diagnosed at approximately equal proportions as 
their male counterparts.

Local trends in GC-influence of ethnicity and gender
As a group, AAs had significantly more annual diag
noses of GC than whites (P < 0.0002), a ratio of 1:1.74 
(Ws:AAs). AAMs and African American females (AAFs) 
at LSUHSC-S had nearly equal annual proportions of 
GC (Figure 1A). AAFs had 13.14 ± 0.99 annual GC 
diagnoses, which was not significantly different from 
AAMs, who had 12.71 ± 1.23 annual diagnoses. AAFs 
had significantly higher annual rates of GC diagnoses 
than either WMs (7.71 ± 1.39, P < 0.05) or WFs (7.14 
± 1.1, P < 0.01), who developed GC at equivalent 
rates.
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Table 1  A total of 285 patients were diagnosed with gastric 
cancer between 2005 and 2011

Year/group WMs WFs AAMs AAFs Total

2005   5 10 10 16   41
2006   5 11 12 10   37
2007   5   3   9 10   27
2008   9   7 13 13   42
2009   8   8 19 12   47
2010 15   4 14 15   48
2011   7   7 12 16   42
Total 54 50 89 92 284

Patient numbers are presented per year and grouped by sex and ethnicity. 
WMs: Non-Hispanic white males; WFs: Non-Hispanic white females; 
AAMs: African American males; AAFs: African American females.
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Figure 1  Gastric cancer at Louisiana State University Health Sciences 
Center-Shreveport: Influence of ethnicity and gender. A: The average 
individual number of patients (per group) treated annually for gastric cancer 
is highest in AAs. There were significantly more AAFs than WFs (bP < 0.01), 
and AAMs had more annual gastric cancer diagnoses than WMs (aP < 0.05). 
The number of WMs was not significantly different from that of WFs; and the 
number of AAMs was not significantly different from that of AAFs; B: National 
trends in gastric cancer - Influence of ethnicity and gender. AAMs had more 
annual gastric cancer diagnoses than AAFs (dP < 0.001) and WMs (dP < 0.001). 
AAFs had more annual gastric cancer diagnoses than WFs (dP < 0.001). WMs 
had more annual gastric cancer diagnoses than WFs (dP < 0.001). WMs: 
Non-Hispanic white males; WFs: Non-Hispanic white females; AAMs: African 
American males; AAFs: African American females; NS: Not significant.
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senting 63.5% of the total number of patients 
studied, while 104 patients were Ws, representing the 
remaining 36.5% (Table 2). AAMs had the greatest 
number of clinic visits (annual mean of 195.1 ± 28.1), 
and they had signi-ficantly more clinic visits than AAFs 
(123 ± 13.02, P < 0.05), WMs (41.57 ± 4.74, P < 
0.001) and WFs (35 ± 8.9, P < 0.001), corresponding 
to an average of 394.7 ± 38.2 visits annually. AAMs 
had a signifi-cantly greater number of annual clinic 
visits (15.36 ± 1.94) than WMs (6.12 ± 1.11, P < 0.05) 
or WFs (6.75 ± 2.8, P < 0.05) (Figure 2). Although not 
significant, AAMs also had more annual clinic visits per 
individual than AAFs (9.71 ± 1.27). Because AAMs had 
the highest number of annual clinic visits as a group 
(approximately 2.54 × more visits than WMs, 2.27 
× more visits than WFs and 1.58 × more visits than 
AAFs), they may either seek or require more medical 
attention to manage their disease.

Inpatient visits as "surrogate markers" of disease 
activity
Similar trends were also found when examining in

patient visits for patients with a primary diagnosis 
of GC at LSUHSC-S between 2005 and 2011 (Figure 
3). AAMs again had the highest number of annual 
inpatient visits (11.43 ± 1.5 visits per year), followed 
by AAFs, who had 7.29 ± 1.36 visits per year. WMs 
averaged 2.57 ± 0.69 visits per year, and WFs 
averaged 1.57± 0.612 visits per year. AAMs were 
again noted to have statistically more inpatient visits 
compared to WMs and WFs (both P < 0.001), however, 
there was no statistical significance between AAMs and 
AAFs. These findings in AAMs may indicate a more 
complex course of management that requires more 
frequent hospitalization.

Age at diagnosis in different ethnic groups at LSUHSC-S
In addition to evaluating the influence of ethnicity and 
gender on GC, we also studied the influence of age on 
the frequency with which GC is diagnosed. We divided 
GC patients into individuals younger than 50 years of 
age (Figure 4) and individuals 50 years of age or older 
at the time of diagnosis. Although the average age of 
diagnosis for gastric cancer is 69, we divided the age 
groups at 50 years because of variations in trends that 
were observed. During the 7-year study period, among 
the 285 patients studied, 71 patients were younger 
than 50 years of age, and 214 patients were 50 years 
of age or older. The annual mean percentages of 
patients younger than 50 years of age diagnosed with 
GC were 48.46% ± 5.2% for AAFs, 21.6% ± 3.6% 
for AAMs, 16.44% ± 2.5% for WFs and 13.48% ± 
4.2% for WMs. For the patients younger than 50 years 
of age, AAFs had significantly more GC diagnoses 
than AAMs (P < 0.001), WFs (P < 0.001) and WMs 
(P < 0.001). Our data revealed that AAFs showed 
an apparent earlier onset of GC compared to other 
groups. In contrast, the annual mean percentages for 
GC patients (primarily diagnosed at 50 years of age 
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Table 2  A total of 2763 clinic visits for patients with the 
primary diagnosis of gastric cancer were identified between 
2005 and 2011

Year/group WMs WFs AAMs AAFs Total

2005   53   10     60 108   231
2006   48   23   222 148   441
2007   22   67   181 106   376
2008   29   66   201   78   374
2009   51   41   298 148   538
2010   52   17   162   98   329
2011   36   21   242 175   474
Total 291 245 1366 861 2763

The patient numbers are presented per year and grouped by sex and 
ethnicity. WMs: Non-Hispanic white males; WFs: Non-Hispanic white 
females; AAMs: African American males; AAFs: African American females.
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Figure 2  Annual gastric cancer patients’ clinic visits per person. AAMs 
had a higher annual average of clinic visits than WMs (aP < 0.05). The number 
of AAMs was not significantly different from that of AAFs, and the number of 
WFs was not significantly different from that of WMs. WMs: Non-Hispanic white 
males; AAMs: African American males; AAFs: African American females; NS: 
Not significant.
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Figure 3  Annual gastric cancer inpatient visits per patient visits. AAMs 
had more annual inpatient visits than WMs (dP < 0.001). AAFs had more 
annual inpatient visits than WFs (bP < 0.01). The number of AAM visits was 
not significantly different from the number of AAF visits; and the number of 
WF visits was not significantly different from the number of WM visits. WFs: 
Non-Hispanic white females; AAMs: African American males; AAFs: African 
American females.
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and older) were comparable between genders within 
each ethnic group, with 35.1% ± 3.1% for AAMs, 
27.35% ± 2.2% for AAFs, 17.8% ± 3.34% for WFs 
and 19.8% ± 3.5% for WMs. AAMs had significantly 
more GC diagnoses than both WMs (P < 0.01) and 
WFs (P < 0.01).

H. pylori infection as a “surrogate marker” for GC risk
We also used the primary diagnosis of H. pylori 
infection as a “surrogate marker” of additional risk for 
GC (Figure 5). Strikingly, AAFs had significantly more 
H. pylori infection primary diagnoses (65) compared 
to other groups (36 for AAMs, 32 for WFs, and 7 
for WMs). AAFs had more annual H. pylori infection 
diagnoses (9.29 ± 1) than both AAMs (5.14 ± 1.01, P 
< 0.05) and WFs (4.6 ± 0.9, P < 0.05). WMs had only 
1 ± 0.31 H. pylori infections diagnoses annually, which 
were significantly fewer, compared to AAMs (P < 0.05). 
Therefore, because H. pylori infection is known to be 
a risk factor for GC, it is possible that AAFs have some 
increased risk because of their higher proportion of H. 
pylori infection diagnoses compared with other groups. 
It is unclear whether the relatively higher proportion of 
H. pylori diagnoses in WFs relative to WMs may help 
to explain the higher apparent increased risk of GC 
diagnosis in WFs in our study.

DISCUSSION
In this retrospective study of GC patients at LSUHSC-S, 
there was a significant difference in the number of 
GC diagnoses between African American and white 
patients. Accordingly Horner et al[19] reported that in 
the United States, AAs develop GC at approximately 
twice the rate of white population. Previous studies 
have identified numerous risk factors, which might 
be involved in the increased incidence of gastric 
malignancy in AA populations, including heritable risk, 
as well as socioeconomic status, dietary and smoking 

habits, access to health care, local environmental and 
geographic influences, and regional H. pylori infection 
epidemiology[20,21]. Our results parallel reported United 
States national trends in terms of the overall influence 
of ethnicity, and they appear to be consistent with AA 
ancestry as a significant risk for the development of GC. 
However, when ethnicity is considered as a risk factor 
for the development of GC, it is absolutely important 
and necessary to state that the observed trends in 
AAs and Ws are more likely to reflect socioeconomic 
disproportions (imbalances in work, wealth, income, 
education, housing and standard of living) rather than 
biological differences associated with the respective 
ethnicity. Although recent evidence in the state of 
Louisiana has linked AA related polymorphisms in the 
IL-1b gene (particularly the IL1B+3954T allele) with 
pre-cancerous atrophic gastritis and advanced gastric 
premalignant lesions, their roles in the epidemiology of 
GC are only now emerging, and they may still not fully 
explain the substantial differences in incidences among 
different ethnic groups within our region compared 
to United States national trends[22,23]. In comparison, 
socioeconomic factors are well established in the 
development of GC and are extensively considered in 
the following discussion. As described above, additional 
factors that are believed to be more relevant than the 
respective ethnic group are barriers to sufficient cancer 
prevention, early detection, and treatment services, 
all of which are most likely to significantly impact the 
reported data in our study.

In the United States, AAs still have significantly 
lower incomes compared to whites, and socioeconomic 
disparities remain an important potential factor 
contributing to their higher proportions of observed 
GC diagnoses[24]. Low socioeconomic status may also 
represent an important obstacle towards seeking 
medical care for AAs. The affordable CARE ACT of 2014 
may improve public access to healthcare in the future. 
However, our study is less likely to be influenced 
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Figure 5  Annual Helicobacter pylori infection diagnoses. AAFs had more 
annual H. pylori infection diagnoses than either AAMs (aP < 0.05) or WFs (aP < 
0.05). AAMs had more annual H. pylori diagnoses than WMs (aP < 0.05). WFs 
had more annual H. pylori diagnoses than WMs (aP < 0.05). Helicobacter pylori: 
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by this bias, as LSUHSC-S provides equal access to 
healthcare regardless of the ability to pay.

A meta-analysis by Wang et al[2] showed that 
H. pylori infection is strongly associated with early 
GC. Although, the prevalence of H. pylori infection 
in the United States is approximately 30%, AA popu
lations have a higher prevalence that approaches 
50%-60%[25]. Interestingly, AAFs accounted for 48% 
of the total H. pylori infection-diagnosed patients 
compared to 24% for AAMs, 23% for WFs and 5% for 
WMs. AAFs had statistically higher proportions of H. 
pylori infection diagnoses than AAMs (P < 0.05) or WFs 
(P < 0.05). Similarly, Graham and Malaty found that 
the prevalence of H. pylori infection was higher in AAs 
(70%) compared to Ws (34%)[21]. This percentage did 
not change after adjusting the data for gender, and it 
remained closely correlated with low socioeconomic 
standards[20]. Similarly, in our study, AAs represented 
69.6% ± 6.1% of the total H. pylori infected individuals 
compared to 26.3% ± 6.1% for whites. Between 2005 
and 2011, AAFs had the highest proportion of H. pylori 
infections annually. WFs had a higher number of H. 
pylori infections diagnoses than WMs, although this 
finding was not statistically significant. This may help to 
explain the high number of GC diagnoses observed in 
WFs in our area, which is significantly higher than the 
United States national average.

In our study, females (of both ethnicities) appear 
to have almost equal diagnoses as their corresponding 
male counterparts and, thus, have higher risks for 
stomach cancer than what was expected based on 
the United States national average. Importantly, the 
numbers of AAFs with GC in our study appears to 
occur at approximately twice the proportion of the 
national average. Furthermore, WFs in our study also 
showed a higher proportion of GC diagnoses than 
what would be anticipated from the reported United 
States national averages. Several possible reasons 
might contribute to these findings. At LSUHSC-S, AAFs 
were found to have the highest proportion of GC in our 
study, nearly the same as AAMs. AAFs had the highest 
mean percentage of GC (32.6% ± 2.1%), followed by 
AAMs (31.2% ± 1.9%), WMs (18.6% ± 2.4%) and 
WFs (17.6% ± 2.7%). By comparison, AAFs nationally 
had a lower GC incidence compared to AAMs, and 
the higher proportion of male cases was also found 
in whites. In 2009, in a national examination of 
new GC cases (per 100000 in the United States), 
AAMs and AAFs had incidence rates of 15.1 and 8.8, 
respectively, compared to 8.7 and 3.7 for WMs and 
WFs, respectively[19]. The United States national 
incidence of GC in AAFs was noted to be approximately 
half of that in AAMs. In our study, however, AAFs were 
found to have strikingly higher proportions, nearly 
double that which was anticipated from national 
averages and nearly equal to that of AAM. AAFs may 
be at higher risk of having more advanced GC and 
having poor prognoses at the time of diagnosis due 
to poor surveillance. Early onset GC in AAFs in our 

region could reflect an amalgamation of several risk 
factors. Combined with other factors, including lack of 
medical care access and higher incidence of H. pylori 
infections, AAFs may represent the group with the 
highest combined risks. The high proportion of AAFs 
diagnosed with H. pylori infections might be related 
to the apparent early onset of GC in AAFs observed in 
our study. WFs in our study also showed a higher risk 
for GC than that which would be anticipated based 
on United States national averages, but AAFs had the 
highest overall proportions, which could reflect lower 
socioeconomic, educational, occupational and medical 
care access for women of both ethnicities in this lower 
income southern United States region.

Because of the high proportions of AAs (58.4%) 
and women (61.8%) in our study, our data may have 
more accurate samplings of these groups, and our data 
support regional differences in the GC risk for women. 
In addition, because our study involved the population 
in North Louisiana, we were able to determine dif
ferent trends in AAs and Ws, thereby eliminating the 
common problem of an unequal distribution of these 
ethnic groups within mixed populations. This biasing 
factor might lead to underestimated risk stratifications 
within diverse and uneven distributed ethnic societies. 
Thus, our regional study demonstrates gastric cancer 
trends within a nearly equally distributed population of 
African Americans and Whites and could lead to more 
specific risk stratification for even small ethnic groups 
in global populations.

It is unclear exactly what accounts for the higher 
proportions of GC among women of both ethnicities 
at LSUHSC-S. Relatively lower socioeconomic status, 
geographic location as well as high rates of H. pylori, 
and possibly high body mass index may influence 
the development of GC, but these factors cannot fully 
explain the observed increased incidence of GC in 
females of both ethnicities.

In conclusion, Over the past three decades, there 
has been a significant decline in both the incidence 
and mortality of GC within the United States, where 
the incidence rates decreased by 1.7% and 0.8% for 
men and women, respectively, between 1992 and 
2010[26,27]. In this study, however, our data suggest 
that women in the Northwest Louisiana metropolitan/
Shreveport area may be at significantly higher risk, 
as demonstrated by the increased diagnoses of GC 
among women of both ethnicities, as well as in the 
AA populations, compared to United States national 
averages. The apparent earlier onset of GC seen in 
AAFs should also be studied more extensively.

Although male gender is a well-established risk 
factor for GC (and demonstrated in United States 
national studies), in our region, women have higher 
overall rates of GC, equal to those of men. While there 
is a high frequency of H. pylori infections in AAFs at our 
institution, which might help to explain the equivalent 
numbers of annual male and female GC patients in our 
AA population, H. pylori infection is (comparatively) 
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less frequently observed in whites. Therefore, the 
factors responsible for the increased GC proportion 
observed in WFs remain unclear.

Our study population evaluated patients in North 
Louisiana; therefore, we were able to determine 
different trends in AAs and Ws, thereby eliminating the 
common problem of an unequal distribution of these 
ethnic groups within mixed populations. This biasing 
factor might lead to underestimated risk stratifica
tions within diverse and uneven distributed ethnical 
societies. Thus, our regional study, demonstrates 
gastric cancer trends within a nearly equally distributed 
African American and White population, and it could 
lead to more specific risk stratification of even small 
ethnic groups in global populations.

Thus, it is imperative that greater efforts and re
sources be directed towards improving the healthcare 
of those individuals at higher risk, including earlier and 
more advanced screening, smoking education, diet, 
and weight control, successful eradication of H. pylori 
infections and availability of medical care. These risk 
factors are known to confer risk for GC. Guidelines 
for screening “at risk” groups should be changed to 
include younger individuals, particularly AAFs. More 
in depth studies should be performed to investigate 
interactions between the synergistic risk factors that 
lead to these findings.

COMMENTS
Background
Although no longer the leading cause of worldwide cancer deaths, gastric 
cancer (GC) remains one of the most frequently diagnosed malignancies, 
with more than 20000 annual diagnoses in the United States. Because gastric 
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