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Esophageal cancer is known for its marked variation by geographic
region, race, ethnicity, and gender [1]. In the United States, esophageal can-
cer accounts for only 1% of all newly diagnosed cancers; however, it is the
seventh leading cause of death from cancer among men [2]. Stomach cancer
is the second leading cause of cancer deaths worldwide, although it ranks
tenth among US women and eleventh among US men. According to esti-
mates provided by the American Cancer Society, approximately 9500 men
and 3000 women were expected to die from esophageal cancer and 7400 men
and 5400 women from gastric cancer in the United States during 2001 [2].

Historically, esophageal and gastric cancers have been considered as two
cancers. Esophageal cancers were predominately squamous cell carcinomas,
stomach cancers were adenocarcinomas, tumors arose throughout each of
the two organs, and rates for each were higher among African Americans
than whites. Recent observations suggest that there may be at least three,
if not four, distinct epidemiologic and potentially etiologic entities: squa-
mous cell carcinoma of the esophagus (SCE), adenocarcinoma of the esoph-
agus (ACE) (arising in the distal region), proximal stomach or gastric cardia
adenocarcinoma (GCA), and noncardia gastric adenocarcinoma (NGA).
This article will review the descriptive patterns of these four major tumor
types of esophageal and gastric cancer. Because ACE and GCA comprised
only a small fraction of esophageal and gastric cancers until recently, results
from most epidemiologic studies of these tumors mainly reflect the risk
factors for SCE and NGA. Recently, special attention has focused on ACE
and GCA in view of the rising incidence rates of these tumors [3-5]. This
article will also explore the role of race and ethnicity in lifestyle practices
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and its possible impact on rates of esophageal and gastric cancer in the
United States.

Demographic features

Mortality patterns

Based on data from the National Center for Health Statistics and Bureau
of the Census, mortality rates for esophageal cancer almost doubled among
nonwhites (ie, African Americans, Asian Americans, Pacific Islanders,
American Indians, Alaskan Natives) between 1950 through 1954 and 1980
through 1984, reaching a high of 14.1 per 100,000 among nonwhite men and
3.6 per 100,000 among nonwhite women (Fig, IA). Since 1985, however,
there have been steady decreases, with rates for nonwhite men and women
falling to 9.3 per 100,000 and 2.5 per 100,000, respectively, in 1995 to 1998.
Mortality rates among whites changed little during the time periods from
1950 to 1954 and 1980 to 1984, however, a striking increase in rates among
men occurred during the period from 1985 to 1989 and 1995 to 1998. Mor-
tality rates among white men and women in 1995 to 1998 were 5.9 per
100,000 and 1.3 per 100,000, respectively. Rates specifically for African
Americans, available since the early 1970s, are higher than rates for all non-
whites combined. In 1995 to 1998, mortality rates for African American men
and women were 11.6 per 100,000 and 3.1 per 100,000, respectively.

Mortality rates for stomach cancer show a strikingly different pattern.
Between 1950 through 1954 and 1995 through 1998 rates declined steadily
among all race-sex groups (Fig. 1B). Rates for nonwhite men and women
were 30.1 per 100,000 and 14.5 per 100,000, respectively; in 1950 to 1954,
dropping to 10.7 per 100,000 among nonwhite men and 5.2 per 100,000
among nonwhite women for 1995 to 1998. Rates for whites consistently
were lower at each period than for nonwhites but also dropped from highs
of 22.4 per 100,000 for white men and 12.1 per 100,000 for white women in
the earliest period to lows of 5.0 per 100,000 and 2.3 per 100,000, respec-
tively, in the most recent period. Rates for African Americans were similar
to rates for all nonwhites combined. In 1995 to 1998, mortality rates for

African American men and women were 11.3 per 100,000 and 5.1 per
100,000, respectively.

Survival patterns

Survival data based on follow-up of newly diagnosed cases since the
1970s are available from the Surveillance, Epidemiology, and End Results
(SEER) program [6]. In this article, data are presented from nine SEER
population-based cancer registries surveying approximately 10% of the US
population. The 5-year relative survival rates for patients diagnosed during
1990 to 1997 were similar for SCE (12.5%), ACE (13.7%) and CGA (14.3%)
but substantially higher for NGA (26.0%) because of the notably higher
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Fig. 1. Trends in esophageal (A) and gastric (B) cancer mortz}lity rates (per 100,002 pz;s(;);—
grs .age-standardized to the 1970 US population) in the United States by race ilré; ! fter fO;
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Health Statistics and the Bureau of the Census.)
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rates of survival for patients with localized (68.5%) and regional (24.6%) dis-
case (Table 1). There i i i i i
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Table 1
Esophageal and gastric cancer 5-year relative s

distribution percentage—1990-1997

arvival rates* by type/site and stage, and stage

SCE ACE GCA NGA
Stage Stage Stage Stage
Survival distribu- Survival distribu- Survival distribu- Survival distribu-

Stage rate tion rate tion rate tion rate tion
All stages 12.5 100% 13.7 100% 14.3 100% 26.0 100%
Localized 20.4 29% 339 25% 40.5 19% 68.5 24%
Regional  13.2 26% 11.0 26% 13.6 33% 24.6 34%
Distant 3.0 20% 0.9 28% 2.3 33% 1.4 31%
Unstaged 10.7 25% 13.0 21% 12.8 16% 13.8 12%

* Rates are relative rates expressed as percentages.
Abbreviations: SCE, squamous cell esophageal cancer; ACE, adenocarcinoma of the

esophagus; GCA, gastric cardia adenocarcinoma; NGA, noncardia gastric adenocarcinoma.

Based on unpublished data from Surveillance, Epidemiology, and End Results (SEER),
d registries in Connecticut, New Mexico,

National Cancer Institute, from nine population-base
Utah, Towa, Hawaii, Atlanta, Detroit, Seattle-Puget Sound, and San Francisco-Oakland, as
described in [6]. Rates are based on follow-up of patients through 1998.

extent-of-disease categories (localized, regional, distant, and unstaged),
whereas for CGA and NCA, a higher percentage of tumors are regional
or distant and a lower percentage are unstaged. Although survival rates
among patients diagnosed with esophageal and gastric cancers are relatively

poor, over the past two decades there have been dramatic improvements in
the 5-year relative survival rates for SCE (167%), ACE (158%), and GCA

(87%), and modest improvements for NCA (31%) (Table 2).

Incidence patterns

Data from nine SEER registries [6] were also used to generate age-
adjusted incidence rates for total esophageal and gastric cancers and for the
four types/sites (Figs. 2-4). Incidence rates for total esophageal cancer

Table 2

Esophageal and gastric cancer 5-year relative survival rates* by type/site by diagnosis year
Diagnosis year SCE rate ACE rate GCA rate NGA rate
1974-1979 . 4.6 53 79 20.3
1980-1985 7.7 7.8 10.9 21.2
1986-1991 9.6 11.1 12.9 24.9
1992-1997 12.3 13.7 14.8 26.5

* Rates are relative rates expressed as percentages.
Abbreviations: SCE, squamous cell esophageal cancer; ACE, adenocarcinoma of the

esophagus; GCA, gastric cardia adenocarcinoma; NGA, noncardia gastric adenocarcinoma.

Based on unpublished data from Surveillance, Epidemiology, and End Results (SEER),
National Cancer Institute, from nine population-based registries in Connecticut, New Mexico,
Utah, Iowa, Hawaii, Atlanta, Detroit, Seattle-Puget Sound, and San Francisco-Oakland, as
described in [6]. Rates are based on follow-up of patients through 1998.
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among African American men peaked at 19.1 per 100,000 in 1979 to 1983
and then began a marked decline, reaching 11.7 per 100,000 in 1994 to
1998 (Fig. 2). Rates among white men increased consistently from 1974 to
1978 through 1994 to 1998, with rates approaching 6.1 per 100,000 in
1994 to 1998. Rates among white women changed little over time, whereas
rates among African American women have declined since the mid-1980s.
Age-adjusted rates for total gastric cancer among African American men
also peaked in 1979 to 1983 (22.1 per 100,000), before decreasing to 15.8 per
100,000 in 1994 to 1998 (Fig. 2). Rates among white men and women
declined steadily, from highs of 12.0 and 5.3, respectively, per 100,000 in
1974 to 1978 to lows of 8.3 and 3.3, respectively per 100,000 in 1994 to
1998. Rates among African American women generally declined, but the
pattern was less striking.

The dramatic decrease in total esophageal cancer rates of African Amer-
ican men was driven by the concurrent drop in rates for SCE (Fig. 3).
Indeed, the SCE rate decreased after 1988 for all race-gender groups.
Among white males, the incidence of ACE rose from 0.72 per 100,000 in
1974 to 1978 to 3.7 per 100,000 in 1994 to 1998, an increase of more -than
400%. With the decrease in SCE and the increase in ACE, rates of ACE
among white men surpassed those of SCE after 1988. Rates of ACE among
white females, although much lower than those among white males,
increased more than 300%, from 0.11 per 100,000 in 1974 to 1978 to 0.47
per 100,000 in 1994 to 1998. In addition, ACE rates increased more than
100% among African American males, from 0.35 per 100,000 in 1974 to
1978 to 0.81 per 100,000 in 1994 to 1998; however, the rates of SCE remain
considerably higher. Rates of ACE also showed an upward trend for Afri-
can American women during this period; however, the rates remain low
at present. :

The decline in the total gastric cancer rates among whites primarily reflects
the steady downward trends in incidence of NGA among both men (from
5.7/100,000 in 1974-78 to 3.5 per 100,000 in 1994-98) and women (from
2.9 per 100,000 in 1974-78 to 2.0 per 100,000 in 1994-98) (Fig. 4). NGA
time trends for African Americans also resemble total gastric cancer inci-
dence patterns, with rates for men peaking at 16.1 per 100,000 in 1979 to
1983 and declining to 10.9 per 100,000 in 1994 to 1998 and rates for women
declining modestly. Similar to ACE, rates of GCA increased from the 1974
to 1978 period to the 1984 to 1988 period, although to a lesser extent. GCA
rates among white men stabilized at 3.5 per 100,000 in 1989 to 1993, whereas
rates for African American men peaked at 2.2 per 100,000 in 1989 to 1993
before falling slightly, to 2.0 per 100,000 in 1994 to 1998. With the decrease
in NGA rates and the increase, then stabilization, in GCA rates, rates of
GCA and NGA among white men were similar (3.5 per 100,000) in 1994
to 1998. GCA rates for white women also peaked in 1989 to 1993 and
declined in 1994 to 1998, whereas rates among African American women
rose inconsistently over time.
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Data from 11 SEER registries were available to calculate type/site-specific
incidence rates by race, ethnicity, and gender for 1992 to 1998 (Table 3) [6].
Among males, the incidence of SCE among African Americans (10.1 per
100,000) was more than five times the rate among whites (2.0 per
t 100,000). Rates among Asian Americans were higher than those among

1 whites (3.5 per 100,000), whereas rates among Native Americans and His-

i panics were similar. Incidence rates for ACE among males showed a differ-
ent pattern. The rate among whites (3.4 per 100,000) was more than four
! times the rates among African Americans (0.8 per 100,000), Asian Ameri-
i cans (0.7 per 100,000), and Native Americans (0.6 per 100,000) and almost
twice the rate among Hispanics (1.9 per 100,000). Rates of GCA were
almost twice as high in white men (3.5 per 100,000) as in African American
men (1.9 per 100,000). Rates among Asian American (2.3 per 100,000) and
Hispanic (2.4 per 100,000) men were slightly higher than rates among Afri-
can American men, and rates among Native American/men (1.1 per
100,000) were lowest. Rates of NGA among African American (10.7 per
100,000) and Hispanic (9.6 per 100,000) men were more than two times
those among white (4.1 per 100,000) or Native American (4.3 per 100,000)
men, the highest rates were observed among Asian American/men (14.1 per
100,000). Among females, rates of SCE were one half to one third those
among males, and rates of ACE were extremely low (less than 0.5 per
100,000) in all ethnic groups. Rates of NGA among women were about half
of those among men, but the ethnic patterns were similar. None of the GCA
rates among women exceeded 0.7 per 100,000.

Risk factor profiles and trends by race and ethnicity

The remainder of this article will explore whether the established or sus-
pected risk or protective factors for SCE, ACE, GCA, and NGA listed in
Table 4 can explain the trends in incidence and mortality and the racial and
ethnic patterns observed.

Alcohol use
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Although consumption of alcoholic beverages is strongly related to risk
of SCE in the United States [7-11], the mechanisms responsible for the
carcinogenicity of alcohol have not been identified. Alcohol itself may
enhance cancer development by acting as a chronic irritant, by enhancing
susceptibility to tobacco and other carcinogens, or by promoting dietary
deficiencies [12,13].

In a recent study among US African Americans and whites, the percent-
age of SCE attributable to intake of more than one drink of alcohol a day
i1 was estimated at 77% for white men and 82% for African American men
’ ‘ [14]. In the United States, use of alcoholic beverages has not been found
| to be consistently related to the risk of ACE, GCA, or NGA [8,10,15-17].
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Table 4
i ‘ Risk and protective factors for esophageal and gastric cancers in the United States by type/site
\ ‘ | Factors SCE ACE GCA NGA
{ Alcohol use +++ o* 0 0
o Tobacco use +++ ++ +4 ++
\‘ Diet (fruit and vegetable intake) -- .- -- -
.l Obesity . " + 0
i Low socioeconomic status ++ + + +
i, Gastroesophageal reflux disease 0 +++ ++ 0
Helicobacter pylori prevalence 0 -- -- +++

Risk factor: +++ (strong and well documented); ++ (medium); + (weak/not well
documented). Protective factor: --- (strong and well documented); - - (medium); - (weak/not
well documented).

# No relationship: 0.
Abbreviations: SCE, squamous cell esophageal cancer; ACE, adenocarcinoma of the
esophagus; GCA, gastric cardia adenocarcinoma; NGA, noncardia gastric adenocarcinoma.

Based on data from the National Institute on Alcohol Abuse and Alco-
holism [18], per capita alcohol consumption peaked in the United States in
1980 to 1981 (Fig. 5) and has declined recently because of higher rates of
abstinence among African Americans and Hispanics and lower rates of
heavy drinking among whites [19]. In addition, Asian Americans tend to
have lower rates of drinking than the general population, and Native Amer-
icans tend to have higher rates [20]. Recent declines in SCE among men
have mirrored decreases in liquor consumption, which peaked around 1969
(Fig. 5), and has been the form of alcoholic beverage most closely linked to
SCE risk in the United States [21-24]. This decline in alcohol consumption,
especially use of liquor, may explain part of the recent decreases in rates of
SCE. Prevalence of use and frequency of heavy drinking do not consis-
tently explain the observed racial and ethnic variability in SCE.

Per capita consumption (gallons)

Tobacco use
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Although several known or suspected carcinogens have been identified in
tobacco smoke condensate, the specific agents responsible for esophageal
and gastric cancer and mechanisms of action are tinclear [25]. Regardless
of form, tobacco use is a major risk factor for SCE in most US populations
[10,14,21,24,26]). The percentage of SCE caused by smoking cigarettes,
cigars, or pipes for 6 months or longer has recently been estimated at 65% Fig. 5. Trends
for white men and 57% for African American men [14]. Most studies eval- o of beverage cof
uating the effect of quitting smoking have noted a 50% reduction in risk f Dufour MC.U.3
among ex-smokers compared with current smokers, along with an inverse Data Referencel
effect with time since cessation of smoking [10,21,24,26]. Alcoholism, Di |
Although a less potent factor than for SCE, cigarette smoking is also a
significant risk factor for ACE, GCA, and NGA, with a doubling of risk for
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those who smoke more than one pack a day [8,10,1 1,15-17,27,28]. A recent
US study found that 41% of ACE and GCA Is caused by Cigarette smoking
[16]. Unlike findings for SCE being an ex-smoker does not appear to

attenuate risks for ACE and, instead, the risks remain high for more than

30 years after smoking cessation [8,10,16].
The factors that determine smoking patterns include socj
tus (SES), traditional habits, and acculturation

Asian Americans (14%) and Hispanics (19%) the lowest [29]. Although
smoking prevalence among adults declined 40%, between 1965 and 1998, it
has remained consistently higher among African American men than among
white men (Fig. 6: based on data from the Nationa] Center for Health

Statistics [30]). Recently, smoking prevalence has been strongly inversely

its, which include the cxtensive use of frying
and barbecuing meat and extended heating of vegetables in large amounts of

water (which may leach out water-soluble nutrients), are less favorable,
however [42]. Compared with whites, African Americans consume more pre-
served and processed meats, which are likely to be high in N-nitroso com-
pounds, and less raw fruits and vegetables, fiber, and dietary supplements

e ———————————
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Americans [43],

It is difficult to disentangle the influence of dietary and nutritional factors
from the potent effects of alcohol and tobacco. In particular, heavy con-
sumption of alcoholic beverages can interfere with the consumption and use
of a variety of nutrients, including vitamins A, C, and D, the B vitamins,
zine, and protein [12,13], and smokers appear to have lower intake of several
nutrients, including vitamin C, than do nonsmokers [44].

Obesity

In contrast to findings for SCE (which indicate that high-risk populations
are generally poorly nourished and that risk tends to increase as body mass
index [BMI] decreases [10,21,35,39)), risks for ACE tend to increase as BMI
increases, with subjects in the upper quartile of BMI having three to seven
times the risk of subjects in the lowest quartile [10,11,34,45]. Although the
mechanism by which obesity affects the risk of ACE is unclear, it may be linked
to the predisposition of obese individuals to gastroesophageal reflux disease
(GERD) [11,34]. Risk of GCA was also increased for excess weight, but to a
lesser extent than for ACE; and no association was seen for NGA [45,46].

Overall, the prevalence of obese adults (BMI > 30) increased notably
from 12.8% in 1960 to 1962 to 22.6% in 1988 to 1994 [30]. Similar patterns
of increasing prevalence were observed for each of the four race—gender
groups (Fig. 7; based on data from the National Center for Health Statistics
[30]). Therefore, it seems likely that obesity has contributed to the upward
trend in ACE and GCA rates, Because African American women are the

most obese and white men the least, obesity does not explain the gender and

Socioeconomic status (SES)

Low SES—whether measured by income, education, or occupation—is a
surrogate for a set of lifestyle and other environmental factors (eg, poor
housing, unemployment, workplace hazards, limited access to medical care,
stress, poor nutrition, and €Xposure to infectious agents) [47]. In the United
States, elevated risks of esophageal cancer have been associated with
low levels of income and education and with low-status occupations
[16,23,47,48]. The percentage of SCE associated with low annual income
in the United States was recently estimated at 39% for white men and
69% for African American men [14]. Low income and education have also
been related to excess risk of ACE, GCA, and NGA; however, the effects
are less pronounced than for SCE [8,16,17,27].
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Based on data from the Current Population Survey published by the
Bureau of the Census [49], whites have the lowest poverty rate gf all rama} and
ethnic groups (approximately 10%), followed‘ closely by Asian Amerlc.:atncs1
(approximately 13%). The poverty rate of African Americans l}as remaine
near 30% over the past 25 years, and the rate for Hispanics has
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averaged approximately 27%. Differences i
the excess incidence of SCE and
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Gastroesophageal reflux disease (GERD )

with GCA [52]. Significant twofold or greater risks of ACE and GCA have
been associated with the presence of GERD i

with increasing frequency of Symptoms [53,54]. No clear relationship has
been shown between medications to treat this condition and ACE or GCA

risk [53,54]. No association between GERD and risk of SCE or NGA has
been reported [54].

According to dischar
from the US Veterans
reflux disease per 1000

ge diagnoses calculated from a database obtained
Administration, the age-adjusted incidence rate of
person years increased 250% in African American
men, from 0.6 in 1970 to 1974 to 2.1 in 1990 to 1994, and 275% in white
men, from 0.8 to 3.0 during the same periods (Fig. 8). These trends are con-
sistent with the increasing rates of ACE and GCA and with the higher rates
of these tumors in whites compared with African Americans,

Helicobacter pylori (H. pylori)

Infection with H. pylori is a risk factor for NGA and for its precursor
state, chronic atrophic gastritis [55-57). On the other hand, it has been sug-
] gested that H. pylori infection, particularly cagA+ strains, is associated with
s a reduced risk of ACE and GCA [56,58]. No apparent association exists
e between H. pylori infection and risk of SCE.
Current evidence suggests that the incidenc
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Summary

Use of tobacco, moderate to heavy alcohol ingestion, infrequent con-
sumption of raw fruits and vegetables, and low income accounted for more
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Administration.)

than 98% of the SCE rates among both African American and white men
and for 99% of the excess incidence among African Americans compared
to whites in a case-control study in three areas of the United States [14].
Thus, it is likely that declines in the prevalence of smoking and drinking,
especially among men, and increased intake of fresh fruits and vegetables




(ep0D SN ‘L1 8HL) me| ybBLAdod Ag parosiold aq Aew [eusiep

{
i

*\

ward incidence and mortality rate trends [15] Chy
> 1t seems plausible that obesity, GERD, and upps

evalence have contributed to the upward ‘ 1993
trends in ACE rates. Reductions in smoking, improved diet, and reductions el Sii
in H pylori prevalence probably have contributed to the consistent reduc- 1277
tions observed for NGA. Contributing factors are less clear for the rising

[17] Knel]
incidence rates of GCA during the 1970s and 1980s. These incidence rates risk
have not continued to rise in recent years. 18] gsvne

(MD

i Epid

Acknowledgments [19] Caet]
Hispjg

The authors would like to thank John Lahey of IMS, Inc for data taby- [20] John
lations and figure development, o 1990;
[21] Bro
esop
1620

[22] Mett
1981;

References

[11 Munoz N, Day NE. Eso
Cancer epidemiology and

phageal cancer. In: Schottenfeld D, Fraumeni JE Jr, editors.

[23] Potte

prevention. 2nd edition. New York: Oxford University Press; Was

1996. p. 681-706. 6777

[2] American Cancer Society. Cancer Facts & Figures—2001. Atlanta (GA): American Cancer [24] Yu
Society; 2001.

[3] Blot WJ, Devesa SS, Kneller

o carci
RW, et al. Rising incidence of adenocarcinoma of the o [25] Inter
esophagus and gastric cardia, JAMA 1991;265:1287-9. i Mono
[4] Devesa SS, Blot WJ > Fraumeni JF Jr. Changing patterns in the incidenc Fran
gastric carcinoma in the United States. Cancer 1998;83:2049-53,

S [26] Browy
[5] Devesa SS, Fraumeni JF Jr. The rising incidence of gastric cardia cancer. J Natl Cancer
Inst 1999;91:747-9. :

esoph:
[27] Nomu§
[6] Ries LAG, Fisner MP, Kosary CL, et al. Cancer Statistics Review SEER. 1973-1998.
Bethesda (MD): National Cancer Tnstitute; 2001,

¢ of esophageal and {

ology
[28] Wu-
{71 Brown LM, Hoover R, Gridley G, et al. Drinking practices and risk of squamous-cell e subsitg
esophageal cancer among Black and White men in the United States, Cancer Causes [29] Centeq
Control 1997:8:605-9.

States |
[30] Natior
i Chartig

ol 1994;5:333-40, [31] Fiore

International Agency for Research on Cancer; 1988,
[10] Kabat GC, Ng SK, Wynder EL. Tob

It A
acco, alcohol intake, and diet in relation to adeno- :

e [33] Block §

carcinoma of the esophagus and gastric cardia. Cancer Causes Control 1993;4:123-32, G Clin Nj

[11] Vaughan TL, Davis S, Kristal A, et al. Obesity, alcohol, and tobacco as risk factors for [34] Brown ]

cancers of the ¢esophagus and gastric cardia: adenocarcinoma versus squamous cell obesityf
carcinoma. Cancer Epidemiol Biomarkers Prey 1995;4:85-92,

[35] Brown}
[12] Blot WJ. Alcohol and cancer. Cance

esophal

t Res 1992;52:2119s-23s.

. & Contro
R " R, Silverman D, et al. Excess incidence of squamous cell esophageal 5 [36] Galani
cancer among US Black men: role of social class and other risk factors. Am J Epidemiol
2001;153:114-22,

inciden|
J Epidd




11 (2002) 235-256

and mortality rate trends
that obesity, GERD, and
ontributed to the upward
oved diet, and reductions
] to the consistent reduc-
e less clear for the rising
0s. These incidence rates

[ IMS, Inc for data tabu-

dplsieN

, Fraumeni JF Jr, editors.
k: Oxford University Press;

N e
g

q A

\_@anta (GA): American Cancer

o
=]
1«& of adenocarcinoma of the

pe!

the incidence of esophageal and
49353. )
i@ardia cancer. J Natl Cancer

a

,icE Review SEER. 1973-1998.
jo)

= .

legs and risk of squamous-cell
[g;ited States. Cancer Causes

~
cipoma of the esophagus and
sgalcohol, tobacco, and socio-

(@)
@;mking, vol. 44. In: IARC
k—to Humans. Lyon, France:

and diet in relation to adeno-
uses Control 1993;4:123-32.
ind tobacco as risk factors for
cinoma versus squamous cell
)2,

3s.

macol Toxicol 1990;30:219-49.
e of squamous cell esophageal
r risk factors. Am J Epidemiol

L. M. Brown, S.S. Devesa | Surg Oncol Clin N Am 11 (2002) 235-256 255

[15] Chyou PH, Nomura AM, Stemmermann GN. Diet, alcohol, smoking and cancer of the
upper acrodigestive tract: a prospective study among Hawaii Japanese men. Int J Cancer
1995;60:616-21.

[16] Gammon MD, Schoenberg JB, Ahsan H, et al. Tobacco, alcohol, and socioeconomic status
and adenocarcinomas of the esophagus and gastric cardia. J Natl Cancer Inst 1997;89:
1277-84.

[17]1 Kneller RW, McLaughtin JK, Bjelke E, et al. A cohort study of stomach cancer in a high-
risk American population. Cancer 1991;68:672-8.

(18] Stinson FS, Lane JD, Williams GD, Dufour MC. U.S. Apparent consumption of alcoholic
beverages. U.S. alcohol epidemiologic data reference manual. 3rd edition. Rockville
(MD): National Institute on Alcohol Abuse and Alcoholism, Division of Biometry and
Epidemiology; 1997. p. 1.

[19] Caetano R, Clark CL. Trends in alcohol consumption patterns among whites, blacks and
Hispanics: 1984 and 1995. J Stud Alcohol 1998;59:659-68.

[20] Johnson RC, Nagoshi CT. Asians, Asian-Americans and alcohol. J Psychoactive Drugs
1990;22:45-52.

[21] Brown LM, Blot WJ, Schuman SH, et al. Environmental factors and high risk of
esophageal cancer among men in coastal South Carolina. J Natl Cancer Inst 1988;80:
1620-5.

[22] Mettlin C, Graham S, Priore R, et al. Diet and cancer of the esophagus. Nutr Cancer
1981;2:143-7.

[23] Pottern LM, Morris LE, Blot WJ, et al. Esophageal cancer among black men in
Washington, D.C. L. Alcohol, tobacco, and other risk factors. J Natl Cancer Inst 1981;
67:777-83.

[24] Yu MC, Garabrant DH, Peters JM, et al. Tobacco, alcohol, diet, occupation, and
carcinoma of the esophagus. Cancer Res 1988,48:3843-8.

[25] International Agency for Research on Cancer. Tobacco smoking, vol. 38. In: IARC
Monographs of the Evaluation of the Carcinogenic Risk of Chemicals to Humans. Lyon,
France: International Agency for Research on Cancer; 1986.

[26] Brown LM, Hoover RN, Greenberg RS, et al. Are racial differences in squamous cell
esophageal cancer explained by alcohol and tobacco use? J Natl Cancer Inst 1994;86:1340-5.

[27] Nomura A. Stomach cancer. In: Schottenfeld D, Fraumeni JF Jr, editors. Cancer epidemi-
ology and prevention. 2nd edition. New York: Oxford University Press; 1996. p. 707-24.

[28] Wu-Williams AH, Yu MC, Mack TM. Life-style, workplace, and stomach cancer by
subsite in young men of Los Angeles County. Cancer Res 1990;50:2569-76.

[29] Centers for Disease Control and Prevention. Cigarette smoking among adults in United
States, 1998. Morb Mortal Wkly Rep 2000;49:881-4.

[30] National Center for Health Statistics. Health, United States, 2000, with Adolescent Health
Chartbook. Hyattsville (MD); NCHS 2000.

[31] Fiore MC. Trends in cigarette smoking in the United States. The epidemiology of tobacco
use. Med Clin North Am 1992;76:289-303.

[321 Barone J, Taioli E, Hebert JR, et al. Vitamin supplement use and risk for oral and
esophageal cancer. Nutr Cancer 1992;18:31-41.

[33] Block G. Vitamin C and cancer prevention: the epidemiologic evidence [comments]. Am J
Clin Nutr 1991;53:2708-828.

[34] Brown LM, Swanson CA, Gridley G, et al. Adenocarcinoma of the esophagus: role of
obesity and diet. J Natl Cancer Inst 1995;87:104-9.

[35] Brown LM, Swanson CA, Gridley G, et al. Dietary factors and the risk of squamous cell
esophageal cancer among black and white men in the United States. Cancer Causes
Control 1998;9:467-74.

[36] Galanis DJ, Kolonel LN, Lee J, et al. Intakes of selected foods and beverages and the
incidence of gastric cancer among the Japanese residents of Hawaii: a prospective study. Int
T Epidemiol 1998;27:173-80.




256 L.M. Brown, S.S. Devesa | Surg Oncol Clin N Am 11 (2002) 235-256

[37] Harrison LE, Zhang ZF, Karpeh MS, et al. The role of dietary factors in the intestinal and L
diffuse histologic subtypes of gastric adenocarcinoma: a case-control study in the U.S. 2
Cancer 1997;80:1021-8.
[38] Zhang ZF, Kurtz RC, Yu GP, et al. Adenocarcinomas of the esophagus and gastric cardia:
v the role of diet. Nutr Cancer 1997;27:298-309.
: ‘H [39] Ziegler RG, Morris LE, Blot WJ, et al. Esophageal cancer among black men in
‘\

: ‘ Washington, D.C. II. Role of nutrition. J Natl Cancer Inst 1981;67:1199-206. S M
! [40] Steinmetz KA, Potter JD. Vegetables, fruit, and cancer prevention: a review. J Am Diet it
I Assoc 1996;96:1027-39.

‘ [41] Hargreaves MK, Baquet C, Gamshadzahi A. Diet, nutritional status, and cancer risk in gaSt

American blacks. Nutr Cancer 1989;12:1-28.

[42] Swanson CA, Gridley G, Greenberg RS, et al. A comparison of diets of blacks and whites
in three areas of the United States. Nutr Cancer 1993;20:153-65.

[43] Putnam JJ, Allshouse JE. Food consumption, prices, and expenditures, 1970-1997.

‘ Statistical Bulletin No. 965. Economic Research Service. US Department of Agriculture; , Dep
s Washington (DC) 1999. ‘
i [44] Gridley G, McLaughlin JK, Blot WJ. Dietary vitamin C intake and cigarette smoking Haroldk
i [letter]. Am J Public Health 1990;80:1526.
=z (R [45] Chow WH, Blot WJ, Vaughan TL, et al. Body mass index and risk of adenocarcinomas of
% the esophagus and gastric cardia. J Natl Cancer Inst 1998;90:150-5.
= [46] Nomura AM, Stemmermann GN, Chyou PH. Gastric cancer among the Japanese in
- Hawaii. Jpn J Cancer Res 1995;86:916-23. Esoph
2 [47] Gorey KM, Vena JE. Cancer differentials among US blacks and whites: quantitative cancer. 3
o) estimates of socioeconomic-related risks. J Natl Med Assoc 1994;86:209-15. : 12,500 ¢
° [48] Ernster VL, Selvin S, Sacks ST, et al. Major histologic types of cancers of the gum and i alone [1]
9 mouth, esophagus, larynx, and lung by sex and by income level. J Natl Cancer Inst S .
g 1982;69:773-6. has sligh§
3 [49] U.S.Bureau of the Census. Measuring 50 years of economic change using the march cur- adenocar
g rent population survey. Washington (DC): US Government Printing Office; 1998. , drupled
8 p. 60-203. adenoca
g [50] Garewal HS, Sampliner R. Barrett’s esophagus: a model premalignant lesion for adeno- : quela B
«_3' carcinoma. Prev Med 1989;18:749-56. dama, o
= [51] Spechler 8J, Goyal RK. Barrett’s esophagus. N Engl J Med 1986;315:362-71. R g.
g [52] Cohen S, Parkman HP. Heartburn—a serious symptom. N Engl J Med 1999;340:878-9. epitheliu
= [53] Chow WH, Finkle WD, McLaughlin JK, et al. The relation of gastroesophageal reflux . ued inju
3 disease and its treatment to adenocarcinomas of the esophagus and gastric cardia. JAMA esophagl
x 1995;274:474-7. Even
c [54] Farrow DC, Vaughan TL, Sweeney C, et al. Gastroesophageal reflux disease, use of H2 : .
» receptor antagonists, and tisk of esophageal and gastric cancer. Cancer Causes Control mn WeStF
o 2000;11:231-8, predomi
o3 [55] Blaser MJ, Perez-Perez GI, Kleanthous H, et al. Infection with Helicobacter pylori strains ' [5]. Epid}
T possessing cagA is associated with an increased risk of developing adenocarcinoma of the vitamins
stomach. Cancer Res 1995;55:2111-5. importa
[56] Fox JG, Wang TC. Helicobacter pylori-—not a good bug after alll N Engl J Med With
2001;345:829-32. .
[57] IARC Working Group. Schistosomes, liver flukes, and Helicobacter pylori. In: IARC screening
Monographs of the BEvaluation of Carcinogenic Risks to Humans. Lyon, France: i
International Agency for Research on Cancer; 1994;61:177-241. ]
[58] Chow WH, Blaser MJ, Blot WJ, et al. An inverse relation between cagA+ strains of Rhond
Helicobacter pylori infection and risk of esophageal and gastric cardia adenocarcinoma.
Cancer Res 1998;58:588-90.
[59] Blaser MJ. Hypothesis: the changing relationships of Helicobacter pylori and humans:
implications for health and disease. J Infect Dis 1999;179:1523-30.




