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Abstract

Anatomic-subsite risk factors for gastric cancer differ substantially, and subsite-specific
distribution of risk factors (such as Helicobacter pylori) may vary by race/ethnicity and
neighborhood socioeconomic status (NSES). We examined differences in gastric cancer incidence
by subsite, stratified by race/ethnicity and nSES utilizing Surveillance Epidemiology and End
Results Program 2000-2014 data for 77,881 incident gastric cancer cases (n=23,651 cardia,
n=35,825 non-cardia; n=18,405 overlapping/unspecified). Compared to non-Hispanic whites
(NHWs), cardia cancer multivariable-adjusted incidence rate ratios (alRRs) were 35 to 47% lower
for Blacks, Hispanics, Asian/Pacific Islanders (API) and American Indian/Alaska Natives (Al);
conversely, non-cardia IRRs were 1.7 to 3.9-fold higher for Blacks, Hispanics, APIs, and Als.
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Higher alRRs with decreasing nSES (lowest vs. highest nSES quintile) were observed for all
gastric (1.3-fold), and non-cardia (1.3-fold), but borderline significant for cardia (1.1-fold)
cancers. Non-cardia cancer incidence is higher among minorities and varies by nSES, but cardia
cancer incidence is higher among NHWSs and does not vary substantially by nSES. Clarifying
reasons for higher cardia risk in NHWSs, and targeted interventions to address non-cardia cancer
risk in minorities, may reduce burden of gastric cancer.
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In the United States (US), gastric cancer accounts for 26,240 new cases, and 10,800 deaths
annually. Limitations of published population-based studies assessing differences in risk of
gastric cancer by race/ethnicity in the US include lack of inclusion of Hispanics, no risk
stratification by socioeconomic status (which may be closely associated with risk factors
such as smoking exposure and H. pyloriinfection: , and no stratification by anatomic
subsites. Subsite-specific analyses may allow for better targeting of prevention efforts. We
conducted a population-based study to examine racial/ethnic and socioeconomic differences
in gastric cancer incidence, stratified by anatomic subsite.

We identified 77,881 cases of incident gastric cancer between 2000 and 2014 (23,651 cases
of cardia, 35,825 cases of non-cardia cancer, and 18,405 cases with overlapping or
unspecified anatomic subsite) from the National Cancer Institute’s Surveillance
Epidemiology and End Results Program, and examined incidence by subsite, stratified by
race/ethnicity and nSES. See Supplementary Materials and Methods and Supplementary
Table A for details on case ascertainment, data acquisition, and population characteristics.

Compared to non-Hispanic whites (NHWSs), racial/ethnic minority groups had significantly
higher risk of developing non-cardia cancer but lower risk of developing cardia cancer
(Table 1). Non-cardia cancer adjusted IRRs increased 2.8-fold for Blacks and Hispanics, 3.9-
fold for Asian/Pacific Islanders (APIs), and 1.7-fold for American Indian/Alaska Natives
(Als) as compared to NHWSs. Conversely, cardia cancer adjusted IRRs were reduced by a
relative 45% for Blacks, 37% for Hispanics, 41% for APIs, and 35% for Als compared to
NHWs.

Slightly higher variation in risk across neighborhood socioeconomic status (nSES) was
shown for non-cardia than cardia gastric cancer overall (Table 1), and was pronounced in
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analyses stratified by race/ethnicity and subsite (see Supplementary Materials, Figure).
Increasing risk of non-cardia cancer with decreasing nSES was observed for Blacks (ranging
from 4.4 to 6.3/100,000 from highest to lowest nSES quintile) and for Hispanics (ranging
from 4.3 to 6.3/100,000). Smaller differences in rates by nSES were shown for NHWs
(ranging from 1.6 to 2.1/100,000) and no clear gradient was observed for APIs or AI/ANSs.
Minimal variation in incidence was seen across nSES within racial/ethnic groups for cardia
cancer.

Study results show that non-cardia cancer incidence is higher among minorities and varies
by nSES, but that cardia cancer incidence is higher among NHWSs and does not vary
substantially by nSES. Further, low SES appears particularly relevant in driving risk for
noncardia gastric cancer, especially for Hispanics and Blacks. These findings confirm and
extend the concept that cardia and non-cardia cancer are different disease entities and should
be considered separately in all analyses to optimize tracking of gastric cancer incidence and
to examine the driving risk factors.

Because the most well-established risk factor for non-cardia cancer is H. pyloriinfection,
our results also suggest an opportunity for considering a precision prevention approach, with
systematic testing and treatment for H. py/oriamong minorities and those with lower SES,
given that this strategy has been shown to reduce gastric cancer incidence by up to 50%: .
The last population-based national survey of H. pylori prevalence was conducted nearly 20
years ago, and showed marked differences in prevalence between NHWSs and racial/ethnic
minorities; to our knowledge, a national assessment by nSES has not been conducted. Given
morbidity and mortality associated with incident non-cardia gastric cancer, a concerted effort
should be made to characterize current prevalence of H. pyloriinfection across racial/ethnic
and nSES groups in the U.S., and consider eradication trials for groups at highest risk.

Our results also confirm and extend prior reports that NHWSs, particularly men, are at
increased risk for cardia cancer compared to other groups. Epidemiologic studies
specifically focused on understanding risk factors for cardia cancers, and reasons for higher
risk among NHW men are warranted.

Limitations of this work include inability to account for key factors associated with risk of
gastric cancer, such as H. pyloriinfection, obesity, and others. Also, anatomic subsite of
cancer was either overlapping/not otherwise specified for a subset of cases for unknown
reasons. Despite these limitations, our substantial sample size and ability to examine
incidence by cancer anatomic subsite may offer new insights on the epidemiology of gastric
cancer.

In conclusion, we found marked variation in association of demographic and clinical factors
with gastric cancer by anatomic subsite, supporting stratification by subsite in studies of
gastric cancer. Further investigation is needed to understand racial/ethnic differences for
cardia gastric cancer. Addressing burden of non-cardia cancer among racial/ethnic minorities
and individuals residing in low-SES neighborhoods may require targeted control and
prevention strategies.
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