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Background: The burden of gastric cancer involving Hispanic patients in the United States is growing as 
both the population and the incidence of gastric cancer in this group increases. This burden is compounded 
by presentation with advanced disease and socioeconomic challenges shaping cancer care. We sought to 
describe the demographics, socioeconomic factors, treatment, and survival experience of Hispanic patients 
with gastric adenocarcinoma.
Methods: Patients with gastric adenocarcinoma diagnosed between 2004 and 2015 (n=90,737) in the 
National Cancer Database were retrospectively identified. Patients of Hispanic ethnicity were compared 
against non-Hispanic white patients. Surgical cohort was further analyzed, and 1:1 propensity score matching 
was used to balance covariates between Hispanic and non-Hispanic white surgical patients. Survival was 
compared using Kaplan-Meier method. Cox regression was used to determine prognostic factors for survival.
Results: Compared to non-Hispanic white patients, Hispanic patients are more likely to be younger, 
female, and healthier. They were more likely to be uninsured, reside in poorer neighborhoods and reside in 
areas with lower rates of education. Hispanic patients were more likely to live in a metropolitan area, travel 
shorter distances for healthcare, and receive treatment at an academic and high volume centers. Hispanic 
patients were more likely to have higher stage disease presentation, higher grade tumors, lymphovascular 
invasion, and poorly cohesive adenocarcinoma. Hispanic patients were more likely to receive surgery, but less 
likely to receive adjuvant therapy. In Cox regression of all patients, unmatched surgical patients, and matched 
surgical patients, Hispanic ethnicity was an independent prognostic factor of improved survival.
Conclusions: Hispanic patients with gastric adenocarcinoma present with several unfavorable 
clinicopathologic and socioeconomic factors. Paradoxically, these patients demonstrate improved survival. 
Further study is warranted to characterize disease biology in this population.

Keywords: Gastric cancer; The National Cancer Database (NCDB); ethnicity; Hispanic; propensity score 

matching

Submitted Apr 14, 2021. Accepted for publication Jun 30, 2021.

doi: 10.21037/jgo-21-207

View this article at: https://dx.doi.org/10.21037/jgo-21-207

1325

 
^ ORCID: 0000-0002-9112-8792.

https://crossmark.crossref.org/dialog/?doi=10.21037/jgo-21-207


1309Journal of Gastrointestinal Oncology, Vol 12, No 4 August 2021

© Journal of Gastrointestinal Oncology. All rights reserved.   J Gastrointest Oncol 2021;12(4):1308-1325 | https://dx.doi.org/10.21037/jgo-21-207

Introduction

Although the incidence and mortality of gastric cancer has 
declined over the past few decades, it is still the 5th most 
common cancer and the 3rd most frequent cause of cancer-
related deaths worldwide (1,2).

The prognostic significance of race and ethnicity in 
gastric cancer is unclear. Gastric cancer patients in Asia 
have consistently demonstrated a survival benefit compared 
to patients in the West (3-6). Some authors postulate that 
these findings stem from differences in screening guidelines 
and treatment regimen between Eastern and Western 
countries (7-13). However, Asian patients with gastric 
cancer in the United States still retain this survival benefit, 
which questions the hypothesis that regional variations 
in treatment alone account for these differences (14-16). 
Instead, differences in tumor biology may significantly 
contribute to these racial disparities.

While the incidence of gastric cancer has decreased 
for the general population, the burden of gastric cancer 
involving Hispanic patients in the United States has 
paradoxically grown (17). This burden is compounded by 
their tendency to present with advanced, aggressive disease, 
as well as socioeconomic challenges that typically prevent 
access to cancer care. For these reasons, we sought to 
describe the patient demographics, socioeconomic factors, 
tumor biology, and management of Hispanic patients with 
gastric cancer, and the impact of these factors on survival.

We present the following article in accordance with the 
STROBE reporting checklist (available at https://dx.doi.
org/10.21037/jgo-21-207).

Methods

The National Cancer Database (NCDB) is a clinical 
oncology database sponsored by the American College of 
Surgeons and the American Cancer Society. It captures 
data from more than 1,500 Commission on Cancer (CoC)-
accredited facilities and represents over 70 percent of 
newly diagnosed cancer cases nationwide. These facilities 
are categorized as “Community Cancer Program” (CCP), 
“Comprehensive Community Cancer Program” (CCCP), 
“Academic/Research Program” (Academic), and Integrated 
Network Cancer Program” (INCP) by the CoC.

The NCDB was retrospectively queried for all patients of 
Hispanic and non-Hispanic white ethnicity from 2006–2015 
with a diagnosis of gastric adenocarcinoma based on the 
2010 WHO classification of digestive tumors (18). ICD-0-

3 histology codes for gastric adenocarcinoma for this study 
included poorly cohesive/signet ring cell carcinoma (8142, 
8145, 8490) and other (8140, 8144, 8210, 8211, 8255, 8260, 
8480-8481, 8560, 8574). Race and ethnicity were assessed 
using the same 1997 Office of Management and Budget 
standards as the US Census Bureau, in which white race 
includes a person having origins in any of the original 
peoples of Europe, the Middle East, or North Africa. Only 
patients with one primary cancer were included (NAACCR 
#560, code 00 or 01). Patients who were not treated at the 
reporting facility were excluded from the study (NAACCR 
#610, code 00). For patients who were staged by AJCC 6th 
and 7th edition, collaborative stage site-specific factor 25 
(Schema Discriminator: EsophagusGEJunction (EGJ)/
Stomach) records the distance of the tumor midpoints 
from the EGJ and was used to exclude Siewart I-III tumors 
from the study. Patients with missing information of the 
preceding variables were excluded.

The patient variables collected included age, gender, 
Charlson-Deyo Combined Comorbidity score (CDCC), 
insurance status, income quartile, education quartile, 
population density (metropolitan, urban, and rural), 
distance traveled to receive care, and the facility type 
where the patient received their care. Distance traveled 
was categorized into <10, 10–25, and >25 miles. Age was 
categorized into <40, 40–70, and >70 years old. The gastric 
cancer case volume of each unique facility was quantified 
and categorized into <50th, 50–75th, and >75th percentile, 
corresponding to <56, 57–109, and >109 cases over  
11 years, respectively. >75th percentile centers were 
described as “high-volume centers” in this study.

Tumor characteristics assessed include clinical and 
pathologic stage, tumor grade, presence of lymphovascular 
invasion, and histologic subtype (poorly cohesive/signet 
and other). Data on tumor location was obtained using 
ICD-O-3 topography codes, classifying cardia/fundus as 
“proximal”, and body/antrum/pylorus as “distal”. Tumors of 
the lesser curvature, greater curvature, overlapping lesions, 
and stomach NOS were classified as “other”.

Treatment patterns (surgery, chemotherapy, and 
radiation) were described for each analytic stage, which is 
a combination of pathologic staging when available, and 
clinical staging if pathologic staging is not available. For 
patients undergoing surgery, margin status, perioperative 
chemotherapy, perioperative radiation therapy, and number 
of lymph nodes (LN) retrieved were also assessed. As 
the National Comprehensive Cancer Network (NCCN) 
recommends performing a lymphadenectomy with a 
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minimum of 16 LN harvested, we assessed the proportion 
of patients who underwent lymphadenectomy with 16 or 
more LN retrieved (19). Patients were categorized by their 
ethnicity for comparison. Patients with analytic stage I-IV 
gastric cancer who underwent surgery were further analyzed 
before and after propensity score matching.

No preregistration exists for the reported studies 
reported in this article. The study was conducted in 
accordance with the Declaration of Helsinki (as revised in 
2013), and was determined to be exempt from Institutional 
Review Board (IRB) oversight due to the de-identified 
nature of the data. The data is available upon request from 
the authors.

Statistical analysis

Categorical variables were listed in absolute numbers and 
percent prevalence (%) in the study group. The Mann-
Whitney U test was used to compare the medians of 
nonparametric continuous variables for significance. 
Categorical variables were compared using the Pearson’s 
chi-squared test. Kaplan-Meier survival curves for overall 
survival for each individual pathologic stage were compared 
by the log-rank test. A multivariable Cox proportional-
hazards regression model was used to identify independent 
prognostic factors for survival. Lymphovascular invasion 
and Grade were not used in the Cox regression model 
due to their high rates of missing data. For the surgical 
cohort, patient and tumor characteristics were compared. 
Subsequently, 1:1 propensity score matching of Hispanic to 
non-Hispanic white surgical patients was performed using 
logistic regression analysis with nearest-neighbor matching 
with a caliper of 0.001. Covariate balance was assessed 
with the Standardized Mean Difference (SMD), in which a 
SMD <0.1 represents balanced covariates between the two  
groups (20). Statistical analyses were performed using IBM 
SPSS, Version 25.0 (SPSS, Inc, Armonk, NY, USA).

Results

A total of 90,737 patients with gastric adenocarcinoma of 
Hispanic and non-Hispanic white ethnicity were identified, 
of which 12,671 (14.0%) were Hispanic and 78,066 (86.0%) 
were non-Hispanic (Table 1). The number of new gastric 
cancer diagnoses in Hispanic patients increased from 867 to 
1,208 cases (39.3%) from 2004–2015, compared to 6,430 to 
6,676 (3.8%) in non-Hispanic white patients. The majority 
of patients were ages 41–70 (53.9%) and ages 70+ (42.3%), 

while 3.8% of patients were ages 18–40. The majority of 
patients lived in metropolitan areas (84.2%) and traveled 
<10 miles to receive care (50.4%). The majority of patients 
were treated at CCCP’s and academic programs (40.6% and 
39.6%, respectively). A total of 32,971 (41.0%) patients had 
metastatic disease, and 19,787 (21.8%) had poorly cohesive/
signet ring cell type adenocarcinoma. The median follow-
up was 27.3 months (IQR, 12.4–52.8 months).

Compared to non-Hispanic pat ients ,  Hispanic 
patients were younger (61 vs. 68 years old, P<0.01) and 
healthier (CDCC 0, 72.7% vs. 69.0%, P<0.01) (Table 1). 
Hispanic patients were more likely to live in the poorest 
neighborhoods (27.2% vs. 14.4%, P<0.01) and areas with 
the lowest rates of education (53.1% vs. 13.8%, P<0.01). 
The majority of Hispanic patients lived in metropolitan 
areas (94.9%) and traveled <10 miles to receive their care 
(64.4%). They were also more likely to receive care at an 
academic program (44.2% vs. 38.9%, P<0.01) and programs 
with the highest case volumes (70.9% vs. 57.2%, P<0.01). 
Hispanic patients were more likely to have metastatic 
disease (47.7% vs. 39.9%, P<0.01), poorly cohesive/signet 
ring cell type adenocarcinoma (32.8% vs. 20.0% P<0.01), 
and tumors located in the distal stomach (34.9% vs. 20.2% 
P<0.01).

Table 2 describes the rates of treatment by analytic stage. 
Hispanic patients were more likely to receive surgery for 
each individual stage from 1–4, but were also less likely to 
receive radiation therapy for stages 0–4, and less likely to 
receive chemotherapy for stages 2–3.

Kaplan-Meier survival curves of Hispanic vs. non-
Hispanic patients by analytic stage are described in  
Figure 1A-D. For each analytic stage, Hispanic patients 
had a longer median survival time compared to non-
Hispanic patients by the log rank test (stage 1, 106.2 vs.  
64.9 months, P<0.01; stage 2, 51.9 vs. 29.2 months, P<0.01; 
stage 3, 23.0 vs. 17.2 months, P<0.01; stage 4, 7.1 vs.  
5.8 months, P<0.01).

A Cox proportional-hazards regression model was used 
to identify independent prognostic factors for overall 
survival of the entire cohort (Table 3). Factors associated 
with worse survival include age >70 (HR 1.28, 95%  
CI: 1.25–1.31), higher CDCC score (CDCC 3, HR 1.53, 
95% CI: 1.45–1.62), pathologic stage (stage 2, HR 1.60, 
95% CI: 1.39-1.83; stage 3, HR 2.56, 95% CI: 2.23–2.93; 
stage 4, HR 4.03, 95% CI: 3.52–4.61), and poorly cohesive/
signet ring cell type adenocarcinoma (HR 1.22, 95%  
CI: 1.19–1.24). Factors associated with improved survival 
include Hispanic ethnicity (HR 0.76, 95% CI: 0.73–0.78), 



1311Journal of Gastrointestinal Oncology, Vol 12, No 4 August 2021

© Journal of Gastrointestinal Oncology. All rights reserved.   J Gastrointest Oncol 2021;12(4):1308-1325 | https://dx.doi.org/10.21037/jgo-21-207

Table 1 Patient and tumor characteristics of entire cohort

Factors Total, N=90,737 Non-Hispanic White, N=78,066 (86.0%) Hispanic, N=12,671 (14.0%) P value

Age <0.01

18–40 3,436 (3.8) 1,985 (2.5) 1,451 (11.5)

41–70 48,894 (53.9) 41,405 (53.0) 7,489 (59.1)

70+ 38,407 (42.3) 34,676 (44.4) 3,731 (29.4)

Sex <0.01

Male 60,090 (66.2) 52,621 (67.4) 7,469 (58.9)

Female 30,647 (33.8) 25,445 (32.6) 5,202 (41.1)

Charlson-Deyo score <0.01

0 63,114 (69.6) 53,905 (69.0) 9,210 (72.7)

1 19,757 (21.8) 17,196 (22.0) 2,561 (20.2)

2 5,556 (6.1) 4,955 (6.3) 601 (4.7)

3 2,310 (2.5) 2,011 (2.6) 299 (2.4)

Insurance <0.01

Uninsured 3,857 (4.4) 1,974 (2.6) 1,883 (15.5)

Private 30,325 (34.3) 26,591 (34.9) 3,734 (30.8)

Medicaid 5,963 (6.7) 3,658 (4.8) 2,305 (19.0)

Medicare 47,168 (53.4) 43,058 (56.5) 4,110 (33.9)

Other government 1,062 (1.2) 975 (1.3) 87 (0.7)

Median income quartile <0.01

1st: <$40,227 14,438 (16.2) 11,048 (14.4) 3,390 (27.2)

2nd: $40,227–$50,353 21,647 (24.3) 18,561 (24.2) 3,086 (24.7)

3rd: $50,354–$63,332 24,961 (28.0) 21,631 (28.2) 3,330 (26.7)

4th: $63,333+ 28,070 (31.5) 25,403 (33.1) 2,667 (21.4)

Education quartiles1 <0.01

1st: 17.6% or more 17,172 (19.3) 10,549 (13.8) 6,623 (53.1)

2nd: 10.9–17.5% 22,697 (25.5) 19,905 (26.0) 2,792 (22.4)

3rd: 6.3–10.8% 29,525 (33.1) 27,439 (35.8) 2,086 (16.7)

4th: <6.3% 19,774 (22.2) 18,795 (24.5) 979 (7.8)

Metro/urban/rural <0.01

Metro 73,511 (84.2) 61,830 (82.5) 11,681 (94.9)

Urban 9,949 (11.4) 9,470 (12.6) 479 (3.9)

Rural 3,795 (4.3) 3,649 (4.9) 146 (1.2)

Distance traveled (miles) <0.01

<10 44,945 (50.4) 36,912 (48.1) 8,033 (64.4)

10–25 21,643 (24.3) 19,860 (24.7) 2,683 (21.5)

>25 22,561 (25.3) 20,797 (27.1) 1,764 (14.1)

Table 1 (continued)
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Table 1 (continued)

Factors Total, N=90,737 Non-Hispanic White, N=78,066 (86.0%) Hispanic, N=12,671 (14.0%) P value

Facility type <0.01

CCP 8,430 (9.6) 7,447 (9.8) 983 (8.6)

CCCP 35,656 (40.6) 31,532 (41.3) 4,124 (36.3)

Academic 34,723 (39.6) 29,701 (38.9) 5,022 (44.2)

INCP 8,906 (10.2) 7,664 (10.0) 1,242 (10.9)

Case volume (percentile) <0.01

<50th 16,384 (18.1) 15,093 (19.3) 1,291 (10.2)

50–75th 20,683 (22.8) 18,292 (23.4) 2,391 (18.9)

>75th 53,670 (59.1) 44,681 (57.2) 8,989 (70.9)

Analytic stage

0 546 (0.7) 506 (0.7) 40 (0.4) <0.01

1 16,447 (20.4) 14,528 (21.0) 1,919 (16.8)

2 12,852 (16.0) 11,263 (16.3) 1,589 (14.0)

3 17,650 (21.9) 15,240 (22.1) 2,410 (21.2)

4 32,971 (41.0) 27,539 (39.9) 5,432 (47.7)

Histology <0.01

Poorly cohesive/Signet 19,787 (21.8) 15,626 (20.0) 4,161 (32.8)

Other 70,950 (78.2) 62,440 (80.0) 8,510 (67.2)

Location <0.01

Proximal 43,711 (48.2) 41,119 (52.7) 2,592 (20.5)

Distal 20,165 (22.2) 15,740 (20.2) 4,425 (34.9)

Other 26,861 (29.6) 21,207 (27.2) 5,654 (44.6)

Grade <0.01

1 3,510 (4.7) 3,152 (4.9) 358 (3.4)

2 21,102 (28.1) 18,891 (29.3) 2,211 (20.9)

3 49,038 (65.2) 41,199 (63.8) 7,839 (73.9)

4 1,531 (2.0) 1,336 (2.1) 195 (1.8)

Lymphovascular invasion <0.01

No 12,819 (62.2) 11,146 (63.6) 1,673 (54.1)

Yes 7,795 (37.8) 6,377 (36.4) 1,418 (45.9)
1, percentage of population with no high school degree. CCP, Community Cancer Program; CCCP, Comprehensive Community Cancer 
Program; INCP, Integrated Network Cancer Program.

higher income quartiles (quartile 4, HR 0.84, 95% CI: 
0.81–0.87), private insurance (HR 0.91, 95% CI: 0.87–0.96), 
receiving care at an academic program (HR 0.89, 95% CI: 
0.85–0.93), receiving care at a high volume center (HR 0.90, 

95% CI: 0.87–0.92), and receiving surgery, chemotherapy, 
or radiation (HR 0.42, 95% CI: 0.41–0.43; HR 0.56, 95% 
CI: 0.55–0.57; HR 0.97, 95% CI: 0.95–0.99), respectively. 
There was no statistically significant difference between 
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tumors located proximally vs. distally (HR 0.99, 95% CI: 
0.98–1.02).

Surgical cohort

Patients who underwent surgery were further analyzed to 

assess for racial/ethnic disparities (Table 4). The majority of 
operations were performed at either an academic institution 
(45.4%) or CCCP (36.9%) and in high-volume centers 
(66.6%). Furthermore, 46.3% underwent lymphadenectomy 
with ≥16 LN recovered, and 16.5% had positive margins 
after surgery. And 43.4% did not receive chemotherapy, 

Table 2 Treatment by analytic stage

Stage Treatment Subgroup Total, N=90,737 Non-Hispanic White, N=78,066 (86.0%) Hispanic, N=12,671 (14.0%) P value

0 Surgery No 123 (22.9) 115 (23.2) 8 (20.0) 0.645

Yes 143 (77.1) 381 (76.8) 32 (80.0)

Radiation No 321 (58.8) 291 (57.5) 30 (75.0) 0.031

Yes 225 (41.2) 215 (42.5) 10 (25.0)

Chemotherapy No 254 (46.5) 232 (45.8) 22 (55.0) 0.264

Yes 292 (53.5) 274 (54.2) 18 (45.0)

1 Surgery No 3,594 (22.1) 3,212 (22.3) 382 (20.1) 0.025

Yes 12,696 (77.9) 11,174 (77.7) 1,522 (79.9)

Radiation No 13,043 (79.3) 11,393 (78.4) 1,650 (86.0) <0.01

Yes 3,404 (20.7) 3,135 (21.6) 269 (14.0)

Chemotherapy No 12,142 (73.8) 10,749 (74.0) 1,393 (72.6) 0.19

Yes 4,305 (26.2) 3,779 (26.0) 526 (27.4)

2 Surgery No 3,196 (25.2) 2,891 (26.0) 305 (19.3) <0.01

Yes 9,500 (74.8) 8,227 (74.0) 1,273 (80.7)

Radiation No 6,358 (49.5) 5,377 (47.7) 981 (61.7) <0.01

Yes 6,494 (50.5) 5,886 (52.3) 608 (38.3)

Chemotherapy No 4,602 (35.8) 3,991 (35.4) 611 (38.5) 0.019

Yes 8,250 (64.2) 7,272 (64.6) 978 (61.5)

3 Surgery No 4,782 (27.4) 4,290 (28.5) 492 (20.6) <0.01

Yes 12,648 (72.6) 10,749 (71.5) 1,899 (79.4)

Radiation No 8,721 (49.4) 7,223 (47.4) 1,498 (62.2) <0.01

Yes 8,929 (50.6) 8,017 (52.6) 912 (37.8)

Chemotherapy No 5,808 (32.9) 4,930 (32.3) 878 (36.4) <0.01

Yes 11,842 (67.1) 10,310 (67.7) 1,532 (63.6)

4 Surgery No 27,443 (83.9) 23,022 (84.3) 4,421 (82.2) <0.01

Yes 5,256 (16.1) 4,296 (15.7) 960 (17.8)

Radiation No 26,671 (80.9) 21,890 (79.5) 4,781 (88.0) <0.01

Yes 6,300 (19.1) 5,649 (20.5) 651 (12.0)

Chemotherapy No 14,295 (43.4) 11,895 (43.2) 2,400 (44.2) 0.179

Yes 18,676 (56.6) 15,644 (56.8) 3,032 (55.8)
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6.0% received perioperative chemotherapy, 25.9% received 
neoadjuvant chemotherapy, and 24.8% received adjuvant 
chemotherapy.

Hispanic patients undergoing surgery were more likely to 
have unfavorable socioeconomic factors compared to non-
Hispanic patients, such as low income (25.4% vs. 14.2% in 
1st quartile, P<0.01), low education (50.9% vs. 13.3% in 1st 
quartile, P<0.01), and uninsured status (10.9% vs. 1.8%, 
P<0.01). In terms of surgical quality, Hispanic patients were 
more likely to have positive margins after resection (19.5% 
vs. 16.0%, P<0.01), but were more likely to have ≥16 LN 
retrieved (54.7% vs. 44.0%, P<0.01).

1:1 propensity score matching with nearest neighbor 
matching and a caliper of 0.001 was performed to balance 
the covariates present in Table 4. A total of 3,590 Hispanic 
and 3,590 non-Hispanic white patients were matched. All 
covariates had a standardized mean difference <0.1 after 
matching, demonstrating good balance between the two 
groups for each covariate.

A Cox proportional-hazards regression model was used to 
identify independent prognostic factors for overall survival 

of the surgical cohort (Table 5). Similar to the results from 
the entire cohort, factors associated with increased mortality 
include age >70 (HR 1.41, 95% CI: 1.35–1.47), higher 
CDCC score (CDCC 3, HR 1.54, 95% CI: 1.39–1.70), 
analytic stage (stage 2, HR 1.83, 95% CI: 1.49–2.24; stage 
3, HR 3.34, 95% CI: 2.72–4.09; stage 4, HR 5.76, 95% 
CI: 4.69–7.08), poorly cohesive adenocarcinoma (HR 1.14, 
95% CI: 1.09–1.19), and positive margins (HR 1.79, 95% 
CI: 1.72–1.86). Factors associated with improved survival 
include Hispanic ethnicity (HR 0.78, 95% CI: 0.73–0.82), 
higher median income (quartile 4, HR 0.89, 95% CI: 
0.83–0.95), receiving care at an academic program (HR 0.86, 
95% CI: 0.79–0.93), and receiving care at a high-volume 
center (HR 0.89, 95% CI: 0.84–0.94). Lymphadenectomy 
with ≥16 LN was associated with a survival benefit (HR 0.84, 
95% CI: 0.81–0.87), as well as neoadjuvant chemotherapy 
(HR 0.75, 95% CI: 0.71–0.79), adjuvant chemotherapy (HR 
0.63, 95% CI: 0.60–0.67), perioperative chemotherapy (HR 
0.64, 95% CI: 0.59–0.70), and adjuvant radiation (HR 0.86, 
95% CI: 0.82–0.91).

A Cox proportional-hazards regression was performed on 

Figure 1 Survival of Hispanic vs. non-Hispanic White patients by analytic stage: (A) stage 1; (B) stage 2; (C) stage 3; (D) stage 4.
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Table 3 Cox proportional-hazards regression of overall survival for entire cohort

Factors Hazard ratio 95% CI P value

Age

41–70 Ref

18–40 0.889 0.774–1.021 0.095

70+ 1.281 1.253–1.311 <0.01

Female 0.986 0.967–1.005 0.215

Hispanic 0.755 0.731–0.779 <0.01

Charlson-Deyo score

0 Ref

1 1.137 1.112–1.162 <0.01

2 1.323 1.275–1.372 <0.01

3 1.533 1.451–1.621 <0.01

Insurance

Uninsured Ref

Medicaid 0.982 0.927–1.041 0.541

Private 0.911 0.867–0.956 <0.01

Medicare 1.019 0.970–1.071 0.447

Other government 0.980 0.890–1.079 0.677

Median income quartile

1st: <$40,227 Ref

2nd: $40,227–$50,353 0.971 0.942–1.001 0.052

3rd: $50,354–$63,332 0.925 0.896–0.955 <0.01

4th: $63,333+ 0.836 0.806–0.867 <0.01

Education quartiles1

1st: 17.6% or more Ref

2nd: 10.9–17.5% 1.070 1.039–1.103 <0.01

3rd: 6.3–10.8% 1.089 1.055–1.124 <0.01

4th: <6.3% 1.075 1.035–1.116 <0.01

Region

Metro Ref

Urban 1.057 1.024–1.091 <0.01

Rural 1.066 1.016–1.119 <0.01

Distance traveled (miles)

<10 Ref

10–25 0.990 0.967–1.079 0.157

>25 0.974 0.949–1.005 0.053

Table 3 (continued)
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Table 3 (continued)

Factors Hazard ratio 95% CI P value

Facility type

CCP Ref

CCCP 1.042 1.006–1.080 0.023

Academic 0.889 0.853–0.926 <0.01

INCP 1.077 0.987–1.031 0.168

Case volume

<50th Ref

50–75th 0.976 0.947–1.006 0.121

>75th 0.895 0.868–0.923 <0.01

Analytic stage

0 Ref

1 0.939 0.832–1.062 0.152

2 1.598 1.394–1.833 <0.01

3 2.557 2.232–2.931 <0.01

4 4.030 3.517–4.618 <0.01

Poorly cohesive/Signet 1.215 1.188–1.243 <0.01

Location

Proximal Ref

Distal 0.993 0.977–1.020 0.614

Other 1.027 0.991–1.32 0.072

Surgery 0.421 0.411–0.431 <0.01

Chemo 0.557 0.546–0.569 <0.01

Radiation 0.967 0.946–0.989 <0.01
1, percentage of population with no high school degree. CCP, Community Cancer Program; CCCP, Comprehensive Community Cancer 
Program; INCP, Integrated Network Cancer Program.

the propensity score matched surgical cohort (Table 5). Similar 
to the results for the unmatched surgical cohort, factors 
associated with increased mortality include age >70 (HR 1.46, 
95% CI: 1.35–1.58), higher CDCC score (CDCC 3, HR 1.61, 
95% CI: 1.45–1.77), higher stage (stage 2, HR 2.92, 95% CI: 
1.51–5.65; stage 3, HR 5.85, 95% CI: 3.03–11.29; stage 4, HR 
9.43, 95% CI: 4.87–18.23), poorly cohesive histology (HR 
1.29, 95% CI: 1.20–1.39), and positive margins (HR 1.82, 
95% CI: 1.68–1.97). Distance traveled >25 miles for care was 
associated with higher hazard (HR 1.15, 95% CI: 1.04–1.28). 
Factors associated with improved survival include Hispanic 
ethnicity (HR 0.80, 95% CI: 0.75–0.85), higher income 

quartile (4th quartile, HR 0.78, 95% CI: 0.69–0.89), academic 
program (HR 0.90, 95% CI: 0.82–0.96), higher case volume 
center (HR 0.84, 95% CI: 0.73–0.95), lymphadenectomy ≥16 
LN (HR 0.80, 95% CI: 0.75–0.86), neoadjuvant chemotherapy 
(HR 0.78, 95% CI: 0.70–0.87), adjuvant chemotherapy (HR 
0.62, 95% CI: 0.57–0.68), perioperative chemotherapy (HR 
0.61, 95% CI: 0.52–0.71), and adjuvant radiation therapy (HR 
0.82, 95% CI: 0.74–0.90).

Discussion

Although the prognostic significance of ethnicity and 
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Table 5 Cox proportional-hazards regression for overall survival of surgical cohort, before and after propensity score matching

Factors
Unmatched Matched

Hazard ratio (95% CI) P value Hazard ratio (95% CI) P value

Age

41–70 Ref Ref

18–40 0.865 (0.668–1.120) 0.272 0.712 (0.462–1.095) 0.122

70+ 1.410 (1.354–1.469) <0.01 1.459 (1.346–1.581) <0.01

Female 0.938 (0.905–0.972) <0.01 0.970 (0.908–1.037) 0.377

Race

White Ref Ref

Hispanic 0.775 (0.733–0.819) <0.01 0.799 (0.748–0.854) <0.01

Charlson-Deyo score

0 Ref Ref

1 1.113 (1.072–1.156) <0.01 1.132 (1.090–1.175) <0.01

2 1.287 (1.209–1.370) <0.01 1.320 (1.241–1.404) <0.01

3 1.536 (1.389–1.698) <0.01 1.606 (1.454–1.773) <0.01

Median income quartile

1st: <$40,227 Ref Ref

2nd: $40,227–$50,353 0.979 (0.927–1.033) 0.437 1.013 (0.923–1.111) 0.790

3rd: $50,354–$63,332 0.947 (0.894–1.003) 0.064 1.012 (0.920–1.114) 0.807

4th: $63,333+ 0.891 (0.834–0.952) <0.01 0.784 (0.693–0.886) <0.01

Education quartiles

1st: 17.6% or more Ref Ref

2nd: 10.9–17.5% 1.040 (0.985–1.098) 0.182 1.005 (0.927–1.091) 0.897

3rd: 6.3–10.8% 1.020 (0.964–1.0780) 0.492 1.093 (0.986–1.212) 0.090

4th: <6.3% 1.010 (0.943–1.081) 0.776 1.024 (0.848–1.230) 0.582

Distance traveled

<10 miles Ref Ref

10–25 miles 1.005 (0.964–1.047) 0.825 1.042 (0.962–1.128) 0.311

>25 miles 0.999 (0.953–1.048) 0.975 1.149 (1.035–1.275) <0.01

Region

Metro Ref Ref

Urban 1.054 (0.996–1.115) 0.070 0.970 (0.811–1.159) 0.735

Rural 1.076 (0.991–1.169) 0.081 0.937 (0.634–1.386) 0.745

Insurance

Uninsured Ref Ref

Private 0.955 (0.861–1.060) 0.385 1.032 (0.895–1.191) 0.661

Table 5 (continued)
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Table 5 (continued)

Factors
Unmatched Matched

Hazard ratio (95% CI) P value Hazard ratio (95% CI) P value

Medicaid 0.994 (0.881–1.122) 0.927 1.040 (0.881–1.228) 0.643

Medicare 1.085 (0.977–1.205) 0.102 1.128 (0.975–1.306) 0.105

Other government 1.065 (0.885–1.281) 0.507 0.850 (0.525–1.378) 0.511

Facility type

CCP Ref Ref

CCCP 0.996 (0.927–1.070) 0.912 1.102 (0.956–1.270) 0.182

Academic 0.855 (0.790–0.926) <0.01 0.895 (0.833–0.964) <0.01

INCP 0.960 (0.883–1.044) 0.335 0.941 (0.798–1.110) 0.471

Case volume

<50th Ref Ref

50–75th 0.984 (0.927–1.045) 0.597 0.847 (0.740–0.968) 0.015

>75th 0.885 (0.835–0.939) <0.01 0.835 (0.732–0.952) <0.01

Analytic stage

1 Ref Ref

2 1.829 (1.492–2.241) <0.01 2.922 (1.512–5.646) <0.01

3 3.339 (2.726–4.089) <0.01 5.848 (3.031–11.286) <0.01

4 5.761 (4.690–7.076) <0.01 9.427 (4.874–18.233) <0.01

Location

Proximal Ref Ref

Distal 0.66 (0.9221.012) 0.145 0.964 (0.872–1.067) 0.482

Other 1.037 (0.991–1.084) 0.119 1.000 (0.909–1.101) 0.996

Poorly cohesive/Signet 1.139 (1.092–1.189) <0.01 1.291 (1.201–1.387) <0.01

Lymphadenectomy ≥16 lymph nodes 0.838 (0.811–0.867) <0.01 0.801 (0.750–0.856) <0.01

Positive margins 1.787 (1.715–1.862) <0.01 1.818 (1.682–1.965) <0.01

Chemo

None Ref Ref

Neoadjuvant 0.748 (0.705–0.794) <0.01 0.779 (0.696–0.873) <0.01

Adjuvant 0.633 (0.601–0.667) <0.01 0.622 (0.567–0.682) <0.01

Perioperative 0.642 (0.593–0.695) <0.01 0.610 (0.524–0.711) <0.01

Radiation

None Ref Ref

Neoadjuvant 1.033 (0.969–1.101) 0.314 1.308 (0.895–1.204) 0.620

Adjuvant 0.863 (0.818–0.910) <0.01 0.816 (0.742–0.898) <0.01

CCP, Community Cancer Program; CCCP, Comprehensive Community Cancer Program; INCP, Integrated Network Cancer Program.
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geographic location is frequently discussed in the gastric 
cancer literature, the experience of Hispanic patients is 
rarely mentioned. In our study, the burden of gastric cancer 
in the Hispanic population in the US significantly grew over 
the past decade compared to non-Hispanic white patients. 
Hispanic patients were also more likely to present with 
advanced, aggressive disease, and were more likely to be 
associated with disadvantageous socioeconomic factors such 
as lower income, lower education, and lack of insurance. 
Counterintuitively, Hispanic patients demonstrated 
improved survival compared to non-Hispanic white 
patients, even after adjusting for patient demographics, 
socioeconomic factors, tumor biology, and treatment 
regimen in both unmatched and matched cohorts. To our 
knowledge, this is the largest study that identifies Hispanic 
ethnicity as an advantageous prognostic factor for gastric 
cancer.

Many studies have identified racial disparities in gastric 
cancer outcomes. The majority of the data is focused on 
patients in Asia, as they consistently demonstrate improved 
survival compared to their Western counterparts (3-6). For 
example, 5-year survival rates in Japan (40–60%) remain 
significantly higher than ones in the United States and 
Europe (15–20%). These disparities are partly attributed 
to variations in diagnostic and treatment patterns between 
countries (21,22). Some of the most notable practice 
differences in the East include early detection of gastric 
cancer through universal screening programs and surgical 
resection with systematic D2 node resections (11,23,24). 
In contrast, the American Society for Gastrointestinal 
Endoscopy does not uniformly recommend endoscopic 
surveillance in the US due to the lack of studies to 
support this practice (25). Likewise, the American 
Gastoenterological Association suggests against routine 
use of endoscopic surveillance with the exception of certain 
high-risk populations such as racial/ethnic minorities (26). 
Furthermore, Western randomized trials support the use 
of perioperative chemotherapy (MAGIC and FLOT4) and 
adjuvant chemoradiotherapy (INT-0116), practices which 
have yet to be widely adopted in the East (5,10,23,27-29).

Although the management of gastric cancer differs 
between nations, the survival difference of Asian gastric 
cancer patients is still retained in Asians who reside in 
the US (15,16). Many studies suggest that tumor biology 
may play a role, including factors such as tumor location 
(proximal vs. distal) and histology (poorly cohesive/signet-
ring cell carcinoma) (16,30).

Our study assessed the gastric cancer experience of over 

12,000 Hispanic patients in the United States. The vast 
majority of Hispanic patients lived in metropolitan areas 
and traveled shorter distances to receive treatment at high 
volume centers. They were more likely to receive surgery, 
but less likely to receive adjuvant therapy. Hispanic patients 
were more likely to present with advanced, aggressive tumor 
characteristics, and were more likely to have unfavorable 
socioeconomic factors such as lower income, lower 
education rates, and lack of insurance. Hispanic patients 
who underwent surgery also had higher rates of positive 
margins. These factors were all associated with higher 
hazard for mortality on multivariate analysis.

Despite these negative factors, Hispanic patients had 
significantly improved overall survival compared to non-
Hispanic patients, stage for stage. These racial disparities 
remained significant on multivariate analysis after adjusting 
for patient characteristics, socioeconomic factors, tumor 
biology, and treatment patterns, and persisted after selecting 
for patients undergoing surgery and propensity score 
matching to balance differences in covariates. Overall, our 
findings suggest that differences in treatment patterns alone 
do not account for the racial disparities in gastric cancer. 
Further study is warranted to characterize disease biology in 
this population.

There is a paucity of studies assessing the experience of 
Hispanic patients with gastric cancer outside of the United 
States (31). Retrospective studies with small sample sizes 
describe a preponderance of distal tumors (75–100%) 
and a variable rate of intestinal subtype (35–100%). A 
recent abstract on gastric cancer in Mexico found a 120% 
increase in incidence of young gastric cancer patients (32). 
Furthermore, 70% of patients had poorly cohesive tumors 
and 76% were stage IV upon presentation, which was 
significantly higher (thus more aggressive) than the 32.8% 
of poorly cohesive tumors and 47.7% rate of metastatic 
disease in our study.

In the US, studies show that the incidence of gastric 
cancer has significantly increased over time in the Hispanic 
population in the United States. For example, a recent 
study of the SEER database showed that the incidence of 
gastric cancer rose from 1992 to 2011 for young Hispanic 
men and women –the only groups in the US to experience 
this growth (17). In addition, there was an increased 
incidence of stage 4 disease and poorly differentiated 
tumors for Hispanic patients. However, this study did not 
assess the prognostic effect of Hispanic race on survival. 
A small, single-center retrospective study of 20 Hispanic 
patients demonstrated no racial disparities in survival after 
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adjusting for tumor characteristics, treatment, and patient 
demographics (33). Similarly, a single-center study of 301 
Hispanic patients found that they were more likely to have 
poorly cohesive/signet histology, but again did not find a 
survival difference for Hispanic ethnicity (34).

A larger study of 3,466 Hispanic patients in Los Angeles 
County using its Cancer Surveillance Program from 1988–
2000 demonstrated a survival benefit for Hispanic patients 
(HR 0.91, 95% CI: 0.86–0.97), but no significant difference 
when looking at only those who underwent surgery (HR 
0.94, 95% CI: 0.85–1.05) (16). This study included Siewert 
type I and II tumors in the analysis and did not account 
for socioeconomic factors or neoadjuvant/perioperative 
chemotherapy.

Earlier studies demonstrated that cancers originating 
in the gastroesophageal junction and the cardia were 
associated with worse prognoses than those in the distal 
stomach (35,36). However, these studies included Siewert 
type I and II tumors, which are now staged as esophageal 
cancers. Contemporary studies are mixed on the impact of 
tumor location survival (37,38). In our study, we found no 
survival difference between patients with proximal tumors 
and those with distal tumors.

Our multivariate regression also identified academic 
programs and high-volume centers as prognostic factors 
for improved survival. This positive association between 
surgical volume and improved outcomes is corroborated 
by a recent study that examined the association between 
surgical hospital volume and outcomes using data 
obtained from the international CRITICS trial, and 
found significantly improved overall survival and disease-
free survival in higher-volume centers (39). These results 
emphasize the benefit of referring gastric cancer patients to 
tertiary centers with experience in gastric cancer.

Limitations

Our study has several limitations that are typical of large 
retrospective database studies. These include the potential 
for coding errors and missing data in the NCDB. As the 
NCDB only captures patients treated at Commission on 
Cancer-accredited programs, there may be significant 
selection bias in terms of race and ethnicity. In addition, 
both Hispanic and non-Hispanic white groups are highly 
heterogeneous, which may also introduce bias into our 
findings. In addition, our study is unable to account for 
confounding risk factors that have been traditionally 
associated with gastric cancer, such as diet, tobacco and 

alcohol use, obesity and the presence of H. pylori (40). 
Overall survival is the only survival information available 
in the database. Despite these limitations, the large sample 
size of the NCDB makes our study the largest study to date 
regarding racial and ethnic disparities in gastric cancer for 
people of Hispanic descent.

Conclusions

Hispanic patients with gastric adenocarcinoma present with 
several unfavorable clinicopathologic and socioeconomic 
factors. Paradoxically, these patients demonstrate improved 
survival. Further study is warranted to characterize disease 
biology in this population.
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