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Chronic Atrophic Gastritis and Helicobacter pylori Infection among Japanese
Americans in Seattle

Tsukasa Namekata,'* Kazumasa Miki,® Michael Kimmay,* Thomas Fritsche,® Deborah Hughes,! David Moore,?
and Kenijt Suzuki’

Gastric cancer is still a major cause of mortality due to cancer worldwide, The most common type of gastric
cancer is Intestinal type carcinoma, which usually oceurs in stomachs containing chronic atrophic gastritis.
Individuals with chronic atrophic gastritis are considered to be at increased risk for developing intestinal type
carcinoma of the stomach. To examine the association between chronic atrophic gastritis and other gastric
cancer risk factors, a cross-sectional study was conducted using serum samples and questionnaire information
collected from 776 persons of full Japanese ancestry in the greater Seattle area in 1994, The presence of
chronic atrophic gastritis and Helicobacter pylori infection was determined by measurement of serum
pepsinogen levels and H. pylori antibodies, respectively. Based on multiple logistic regression, the significant
predictors of chronic atrophic gastritis were age over 50 years, H. pylori infection, and 20 years or more lived in
Japan. Alcohol consumption, smoking, prior peptic ulcer, and histery of gastric cancer in parents were not
significantly associated with chronic atrophic gastritis. The results imply that H. pylori infection since earlier life
and other unknown exposure factors in Japan might have played an important role in the development of chronic

atrophic gastritis. Am J Epidemiol 2000;151:820-30.
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Despite the recent decline in the incidence of gastric
cancer, it remains a major cause of cancer mortality
worldwide (1), with one of the highest rates found in
Japan and one of the lowest in the United States (2).
The decline in gastric cancer rates can be attributed
mainly to a decrease in the incidence of intestinal type
carcinoma, whereas there has been little, if any,
decrease in diffuse type carcinoma (3-5). Numerous
studies have indicated that intestinal type carcinoma is
strongly influenced by environmental factors, and the
shifts that have occurred are thought to be a conse-
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quence of changes in dietary and environmental fac-
tors that contribute to carcinogenesis (6). In addition to
age, the two most contributory factors to the develop-
ment of intestinal type carcinoma are considered to be
a diet that is high in salt and low in fresh fruits and
vepetables and chronic infection with Helicobacter
pylori (6, 7).

As first hypothesized by Correa (8), chronic atrophic
gastritis is considered to be a preceding condition in
the sequential histopathologic changes that lead to
intestinal type gastric carcinoma. Therefore, persons
with chronic atrophic gastritis are considered to have a
higher risk for developing gastric cancer than those
without such a condition. With the development of
radioimmunoassay for pepsinogen I (PG I) and
pepsinogen II (PG II), it has been reported that the PG
I/PG I ratio in combination with the level of PG I pre-
dicted the presence of atrophic gastritis (9-11), and
thus the method has been used in Japan as a serum
marker to screen individuals at high risk for gastric
cancer who are then recommended for endoscopic
examination (12-14).

Since the first reports on gastric colonization by H.
pylori in the early 1980s (15, 16), it has been estab-
lished that H. pylori infection is strongly associated
with peptic ulcer disease (17-20) and chronic atrophic
gastritis and intestinal metaplasia (21-23). H. pylori
strains possessing the cytotoxin-associated gene A
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(cagA} are considered to enhance induction of acute

inflammation leading to the development of atrophic

gastritis and gastric cancer (21). Early life acquisition
of H. pylori has been considered to increase the risk of
developing both gastric cancer and gastric ulcer (20).
A growing body of research suggests a link between H.
pylori infection and gastric carcinoma (21-26).
Furthermore, ecologic studies show a significant rela-
tion between the prevalence of H. pylori infection and
gastric cancer incidence and mortality (27) and an
association between the prevalence of chronic atrophic
gastritis and the standard mortality ratio for gastric
cancer (28). There must be additional risk factors that
play an important role in the causation of gastric can-
cer, since only a small proportion of persons infected
with H. pylori develop gastric carcinoma.

The investigators hope to shed some light on the role
of H. pylori in the development of gastric cancer by
examining the relation between chronic atrophic gas-
tritis and H. pylori infection among Japanese
Americans. This is an important population to study
because they share a common genetic background with
native Japanese, who suffer one of the highest gastric
cancer mortality rates of all populations, but live in the
nation where gastric cancer mortality is the lowest in
the world (2).

The present study estimated the prevalence of
chronic atrophic gastritis by using the serum pepsino-
gen method and the presence of immunoglobulin G
antibodies to H. pylori infection among Japanese
Americans in Seattle, Washington. The associations of
possible risk factors with H. pylori infection and
chronic atrophic gastritis were also examined.

MATERIALS AND METHODS

The study sample consisted of male and female
Japanese Americans residing in the greater Seattle area
(King County) who participated in cardiovascular dis-
ease screening conducted by the Pacific Rim Disease
Prevention Center in 1994. The screening participants
were respondents from a media and family registration
campaign. Completed clinical and survey information
was collected from a total of 415 males and 361
females of full Japanese ancestry between the ages of
20 and 86 years, The composition of the study sample
with respect to generation was as follows: 12.9 percent
Issei (first generation), 41.4 percent Nisei (second gen-
eration), 44.1 percent Sansei (third generation), and
1.7 percent Yonsei (fourth generation), as shown in
table 1.

Due to the fact that the study subjects were voluntary
participants, an additional survey on 1994 household
income levels was conducted to better define our study
sample characteristics and examine whether they were
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TABLE 1. Study sample characteristics of Japanese
Americans, Seattle, Washington, 1994

Malas, Females,
n=415 =361
(%} (%)

Age (years)

<50 38.1 41.8

50-64 32.8 321

65-74 21.0 20.8

275 82 5.3
Generation in United States

First 94 16.9

Second 44.8 374

Third 43.9 443

Fourth 1.9 1.4
Lived in Japan (years)

<1 70.1 65.4

1-9 13.0 13.6

10-19 7.5 5.5

=20 0.4 15.5
Alcaohol drinking

Nondrinkers 12.0 280

Former drinkars 20.5 17.7

Current drinkers 67.5 54.3
Smoking

Nonsmokers 41.0 70.1

Former smokers 46.0 21.8

Current smokers 13.0 8.0
History of peptic ulcer 10.4 6.1
Parental history of gastric cancer 3.1 4.4
Helicobacter pylori infection 275 2941

representative of the Japanese American population in
the Seattle area. Of the 776 study participants, 82.0 per-
cent responded to the survey. The household incomes
from the study participants were compared with those
of Japanese American households in the 1990 census
for King County (29). Figure 1 shows that the income
distribution of the screening participants was slightly
higher than that reported for the Japanese American
population in King County for the 1990 census.
Venous blood samples were obtained after a 12-hour
fast from study participants in 1994. Two ml of sera
were stored at —70°C. Serum samples were thawed and
divided into two aliquots for analysis of serum
pepsinogen levels and H. pylori antibodies. Serum PG
I and PG II levels were measured using Riabead kits
(Dainabot Co., Tokyo, Japan) (30), and subjects with
chronic atrophic gastritis were defined as those with a
PG I level of <70 pg/liter and a PG I/PG 1I ratio of
<3.0. The presence of H. pylori antibodies was deter-
mined using an immunoglobulin G enzyme-linked
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FIGURE 1. Comparison of income distributions of Japanese Americans between the 636 households that participated in the study in 1894
and the 8,518 households in King County, Washington, from the 1890 US census.

immunosorbent assay for H. pylori (Bio-Rad
Laboratories, Anaheim, California) (31, 32).
Specimens tested having greater than 12.5 units/ml for
immunoglobulin G antibodies were considered to be
positive for H. pylori infection.

Surveys, self-administered at the time of screening,
contained questions on personal and demographic
background, medical history, and lifestyle habits such
as alcohol consumption and smoking. Those who had
never or rarely (less than once per month) consumed
alcoholic beverages were classified as nondrinkers.

Two analyses with multiple logistic regression were
conducted: to predict seropositivity of H. pylori infec-
tion by age, years lived in Japan, alcohol consumption,
smoking status, history of ulcer, and family history of
gastric cancer; and to predict the presence of chronic
atrophic gastritis as determined with low serum
pepsinogen levels by the same factors as above and H.
pylori infection. Analyses were conducted separately
by sex and generation using SPSS/PC+ V8.0 software
(SPSS, Inc., Chicago, Illinois) (33).

RESULTS

Characteristics of the study subjects are presented in
table 1. More than 60 percent of the subjects were
older than 50 years old. The majority of the study sam-

ple had never lived in or had spent less than 1 year in
Japan (70 percent of men and 65 percent of women).
Seropositivity for H. pylori infection was found to be
27.5 percent for men and 29.1 percent for women. The
prevalences of H. pylori infection and chronic atrophic
gastritis were similar between men and women and
increased steadily with age (table 2).

The results of multiple logistic regression analysis
to predict seropositivity of H, pylori with age, years
lived in Japan, alcohol consumption, smoking, history
of ulcer, and parental death due to gastric cancer are
presented in table 3. No great discrepancy is observed
between crude and adjusted odds ratios. Significant
odds ratios were observed in both men and women for
increasing age (with the exception of men over the
age of 75 years), having lived in Japan for more than
20 years for men (odds ratio (OR) = 5.12, 95 percent
confidence interval (CI): 2.44, 10.69) and for women
(OR = 2.80, 95 percent CI: 1.45, 5.39), and past his-
tory of peptic ulcer for men (OR = 2.88, 95 percent
CI: 1.42, 5.83) and for women (OR = 4.30, 95 percent
CL: 1.54, 12.03). Current smoking habit and past
smoking habit were associated with an increased risk
for H. pylori infection in men only (OR = 2.39, 95
percent CI: 1.14, 5.03; and OR = 1.77, 95 percent CL:
1.00, 3.14, respectively). Alcohol consumption and
family history (death of either parent due to gastric
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TABLE 2. Prevalence of Helicobacter pylori infectlon and chronle atrophic gastritis among Japanese
Amerlcansg, Seattie, Washington, 1994

H. pylori seropositive Chranle atrophic gastritis
Males Females Males Females
No. of Ne. of o No. of No, of 5
cases % cases 7 cases % cases %
Age (years)
<50 24 18.2 23 152 4 2.8 3 2.0
50-64 45 331 38 328 20 14.7 18 155
65-74 a 35.6 33 44.0 24 27.8 15 20.0
275 14 41.2 11 57.9 12 35.3 7 368
Chi-square
test for
trend o< 0.0001 p < 0.0001 o < 0.0001 p < 0.0001
cancer) were not found to be associated with H. pylori generation of Japanese Americans, we computed the
infection, odds ratios again for the two groups (table 4). Only
To examine the difference in the association of H. having the past diagnosis of peptic ulcer was signifi-
pylori infection with biologic and lifestyle factors cantly associated with H. pylori infection (OR =

between the first generation and the second to fourth 16.62, 95 percent Cl: 1.84, 150.05) in the first gener-

TABLE 3. Odds ratlos for Hellcobacter pyiori Infsction by sex among Japanese Americans, Seattle, Washington, 1994

Males Females
No. of No. of
caseas of Crude Adjusted o cases of Crude Adjusted
H. pylori  OR* ORt 96% CI* H. pyfori OR ORt 85% CI
infection infection
Age (years)
<50 24 1.00 1.00 23 1.00 1.00
50-64 45 2.76 1.93 1.03, 3.60 38 2.71 242 1.27, 4.57
65-74 3 3.09 2.16 1.08, 4.40 33 437 373 1.82, 7.68
275 14 o 2.55 0.98, 6.61 11 7.65 8.33 2.74, 25.31
Lived in Japan (years)
<1 62 1.00 1.00 62 1.00 1.00
1-9 16 1.56 1.13 0.56, 2.29 11 0.81 0.77 0.34,1.72
10-19 13 2,87 2.08 0.93, 4.71 5 0.94 0.88 .28, 2.75
220 23 531 512 2.44,10.69 27 2.61 2.80 1.45,5.39
Drinking status
Nongdrinkers 15 1.00 1.00 36 1.00 1.00
Former drinkers 23 0.87 0.98 0.41,2.34 13 0.46 0.85 0.42, 2.20
Currant drinkers 76 0.87 1.05 0.50, 2.24 56 0.72 147 0.80, 2.73
Smoking status
Nonsmoksrs 28 1.00 1.00 76 1.00 1.00
Former smokers 65 251 1.77 1.00, 3.14 24 1.02 0.93 0.50,1.75
Current smokers 20 288 2.38 1.14,5.03 5 0.49 0.36 0.12, 1.08
History of peptic vicer
No a1 1.00 1.00 a0 1.00 1.00
Yes 23 3.55 2.88 1.42, 5.83 15 5.93 4,30 1.54, 12,03
Parental history of gastric cancer
No 107 1.00 1.00 95 1.00 1.00
Yes 7 3.22 1.93 0.58, 6.42 g 3.33 1.69 0.54, £.30

* OR, odds ratio; Cl, confidence interval,
T Adjusted odds ratios obtained from a multiple logistic regression that included age (years), years lived in Japan, drinking status, smok-
ing status, history of peptic uleer, and parental history of gastric cancer.

Am J Epidemiof Vol. 151, Ne. 8, 2000
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TABLE 4. Odda ratios for Helicobacter pylori by generation among Japanese Amerlcans, Seattle, Washington, 1994

First generation Sscond 1o fourth generation
No, of No. of
cases of Crude Adjusted o cases aof Crude Adjusted 5
H pylori  ORe ORt BRI Lo OR ORt 95% Cl
infaction infection
Female
No 22 1.00 1.00 92 1.00 1.00
Yes 28 0.66 0.61 0.23, 1.67 77 1.07 1.30 0.87.1.95
Age (years)
<50 14 1.00 1.00 33 1.00 1.00
50-64 28 2.63 2.3 0.84, 6.31 55 2.63 2.28 1.37,3.78
=65 8 2.38 212 0.49, 9.20 81 4.85 3.89 2.32, 6.50
Lived in Japan (years)
<10 2 1.00 1.00 149 1.00 1.00
10-19 7 1.31 0.48 0.05, 4.93 1 1.41 1.12 0.52, 2.39
=20 41 1.58 0.86 0.12,6.23 9 4.79 3.65 1.22, 10.94
Smoking status
Nonsmokers 28 1.00 1.00 77 1.00 1.00
Former smokers 17 1.26 0.86 0.30, 2.51 72 162 1.29 0.83, 2.01
Current smokars 5 0.48 0.35 0.09, 1.41 20 1.57 1.57 0.83, 297
Drinking status
Nondrinkers 13 1.00 1.00 38 1.00 1.00
Formaer drinkers 6 0.g2 1.06 0.22,5.23 30 0.64 0.88 0.47, 164
Currant drinkers 31 1.15 c.99 0.32, 3.01 101 0.73 1.11 0.67, 1.86
History of paptic ulcer
Na 39 1.00 1.00 142 1.00 1.00
Yes 11 13.82 16.62 1.84, 150.05 27 3.52 2.40 1.30, 443
Parental history of gastric cancer
No 47 1.00 1.00 156 1.00 1.00
Yes 3 3.13 2.40 0.20, 28.3 13 3.44 1.76 0.74, 4,18

* OR, odds ratio; Cl, confidence interval.

t Adjusted odds ratios obtained from a muttiple logistic regression that included age (years), years lived in Japan, drinking status, smok-

ing status, history of peptic ulcer, and parental history of gastric cancer.

ation group. For the second to fourth generation
group, on the other hand, odds ratios were signifi-
cantly elevated in ages greater than 50 years: 50-64
years (OR = 2,28, 95 percent CI: 1.37, 3.78) and 65
years and over (OR = 3.89, 95 percent CI: 2.32,
6.50), living in Japan for 20 years and longer (OR =
3.65, 95 percent CI: 1.22, 10.94), and having the past
diagnosis of peptic ulcer (OR = 2.40, 95 percent CT:
1.30, 4.43).

Table 5 presents the results of multiple logistic
regression analysis to predict the presence of chronic
atrophic gastritis. The risk of chronic atrophic gastri-
tis increased steadily with age for both men and
women. Significant odds ratios were also observed
for living in Japan for 1-9 years for men (OR = 2.98,
95 percent CI: 1.22, 7.26) and living in Japan for
more than 20 years for men (OR = 8.30, 95 percent
CI: 3.13, 21.76) and for women (OR = 3.32, 95 per-

cent CI: 1.32, 8.34) and H. pylori infection for men
(OR = 9.63, 95 percent CI: 4.55, 20.18) and for
women (OR = 16.31, 95 percent CI: 6.18, 42.87),
Current or past smoking and drinking habits and his-
tory of peptic ulcer were not associated with chronic
atrophic gastritis. Similarly, death due to gastric can-
cer of either parent was not found to be associated
with chronic atrophic gastritis. When multiple logis-
tic regression analysis was done by generation (table
6), the results are aimost the same as those in table 5,
except that the longer duration lived in Japan was not
significantly associated with chronic atrophic gastri-
tis in the first generation, while it remained signifi-
cant in the second to fourth generation (20 years or
more lived in Japan: OR = 6.96, 95 percent CI: 1.69,
28.65).

To examine the possibility that the areas of severe
atrophy and intestinal metaplasia can be hostile to H.

Am J Epidemiol Vol. 151, No. 8, 2000
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TABLE 5. Odds ratios for chronlc atrophic gastritis by sex among Japanese Americans, Seattle, Washington, 1994

Malas Females
No. of No. of
cases of cases of )
chronic Céuacie Ach;JF?_}_ed 95% Ci* chronic nga A%”;;ed 95% Cl
atrophic afrophic
gastritis gastritis
Age (years)
<50 4 1.00 1.00 3 1.00 1.00
5064 20 6.64 5.67 1.61,19.95 18 9.06 6.05 1.47, 24.42
65-74 24 14.67 14.88 4.10, 54.04 15 12,33 7.80 1.72, 36.00
275 12 21.00 26.62 5.95, 118.27 7 28.78 1812  3.05, 108.16
Lived in Japan (years)
<1 23 1.00 1.00 23 1.00 1.00
1-9 14 4,08 2.98 122,726 1 0.19 0.15 0.02,1.23
10-19 5 2.24 1.36 0.41, 4.50 2 1.03 0.78 0.12, 4,89
220 18 9.99 8.30 313, 21.76 17 4.04 3.32 1.32,8.34
Drinking status
Mondrinkers 10 1.00 1.00 20 1.00 1.00
Former drinkers 12 0.66 1.46 0.45, 471 4 0.27 073  0.18,3.02
Currant drinkers 38 0.63 0.61 0.47, 3.62 18 0.43 0.73 0.31,1.76
Smoking status
Nonsmokers 16 1.00 1.00 3z 1.00 1.00
Former smokers 36 2.24 0.78 0.32, 1.80 9 0.89 118 0.189,8.04
Current smokers 8 1.67 0.76 0.24,2.42 2 0.51 106 043 3.26
History of peptic ulcer
No 52 1.00 1.00 37 1.00 1.00
Yes B8 1.41 0.47 017,131 8 3.08 1.03 0.30, 3.48
Parental history of gasttic cancer
No 58 1.00 1.00 40 1.00 1.00
Yos 4 275 0.69 0.15, 3.23 3 1.76 0.69 0.00, 0.03
Halicobacter pylori infection
No 16 1.00 1.00 [ 1.00 1.00
Yes 44 11.20 9.63 455, 20.18 37 22.67 16.31 6.18, 42.87

* OR, odds ratio; Cl, confidence Interval.

T Adjusted odds ratlos obtained from a multiple logistic regression that In¢luded age (vears), years lived in Japan, drinking status, smaok-
ing status, history of peptic ulcer, parental history of gastric cancer, and H. pylori infection.

pylori colonization (34-36), we explored further the
analysis of the level of PG I and the PG /PG II ratios
in relation to H. pylori status in the 103 subjects with
chronic atrophic gastritis. In this group, 22 were
seronegative for H. pylori and 81 subjects were
seropositive. The mean PG I/PG 1II ratio in subjects
with chronic atrophic gastritis and seronegative for H.
pylori (mean = 1.30) was significantly lower than the
mean PG I/PG II ratio among seropositive subjects
(mean = 2.00) (p < 0.0001). Similarly, the mean level
of PG I in subjects with chronic atrophic gastritis and
seronegative for H. pylori (mean = 18.5 ng/liter) was
significantly lower than the mean PG I level among
seropositive subjects (mean = 39.0 ngfliter) (p <
0.0001).

Am J Epidemiol  Vol. 151, No. 8, 2000

DISCUSSION

One potential bias in the present study is that the
sample was not randomly drawn from the Japanese
American population in the Seattle area, and nonpar-
ticipants may have different characteristics and health
status from those of the participants. Other surveys
have shown that nonparticipants had poorer health
than did participants (37). In order to examine this
issue further, we conducted an additional survey to
determine the 1994 annual household income levels of
our study sample and compared their income distribu-
tion with that of Japanese American households in
King County from the 1990 US census (which
includes Seattle and the surrounding metropolitan
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TABLE 6. Odds ratlos tor chronle atrophic gastritis by generatlon among Japanese Amerlcans, Seattle, Washington, 1984

First generation

Second ta fourth generation

Ne. of Na. of
cases of cases of
chionic  ude Adfeed %o chronic  Gfude Adcl,“;;ed 95% Cl
atrophic atrophic
gastiltis gastriiig
Female
No 1 1.00 1.00 49 1.00 1.00
Yes 18 1.07 1.33 0.32, 5.60 25 0.61 0.43 0.21, 087
Age (years)
<50 4 1.00 1.00 3 1.00 1.00
50-64 17 4,96 512 0.90, 29.21 21 10.16 7.57 2.09, 27.45
=265 8 11.67 26.67 2,36, 373.35 50 29.47 17.97 5.09, 63.48
Lived in Japan (years)
<10 2 1.00 1.00 59 1.00 1.00
1019 1 0.11 0.01 0.00, 0.67 6 1.92 1.04 0.35, 3.03
220 26 0.72 0.10 0.00, 3.85 9 14.38 6.96 1.69, 28.65
Smoking status
MNonsmokers 16 1.00 1.00 32 1.00 1.00
Former smokers 1 1.41 1.31 0.30, 5.81 34 1.73 0.81 0.39, 1.70
Current smokers 2 0.38 0.48 0.04, 6.06 8 1.40 1.04 0.36, 3.02
Drinking status
Nondrinkers 7 1.00 1.00 23 1.00 1.00
Former drinkers 2 0.52 1.64 0.13, 20.15 14 0.50 0.81 033,198
Current drinkers 20 1.43 3.94 0.70, 22,52 37 043 0.58 0.28, 1.21
History of peptic ulcer
No 22 1.00 1.00 &7 1.00 1.00
Yes 7 4.20 3.91 0.59, 26.11 7 1.26 0.4 0.16, 1.07
Parental history of gastric cancer
No 26 1.00 1.00 70 1.00 1.00
Yas 3 8.08 1.80 0.11, 20.50 4 1.58 0.68 0.20, 2,36
Helicobacter pylori infaction
No 2 1.00 1.00 20 1.00 1.00
Yes 27 28.17 34.88 5.25, 231.66 54 11.43 9.34 5.04, 17.30

* OR, odds ratlo; Cl, confidenca interval.

t Adjusted odds ratios obtained from a multiple logistic regression that included age (years), years lived in Japan, drinking status, smok-
ing status, history of peptic ulcer, parental history of gastric cancar, and H. pyfori infection.

area) (figure 1). Although ocur sample distribution is
slightly shifted to higher income levels as compared
with the census distribution, it is remarkably similar to
that of Japanese Americans in King County. The 5-
year gap between our sample and the census popula-
tion might have contributed to the slightly higher
income levels observed in our study sample because of
the rate of inflation in househcld income between 1950
and 1994, Thus, it is considered that our Seattle
Japanese-American sample reasonably represents the
Japanese-American population in the area, although
we must be cautious about possible selection bias
when a comparison of health outcomes is made
between populations.

One of the important questions in the study was if
the rate of H. pylori infection in Japanese Americans in
Seattle is different from those of other populations.
Figure 2 shows that the age-specific infection rates of
Japanese Americans are consistently lower than those
of native Japanese in Hokkaido (38) and African
Americans and European Americans in Houston,
Texas (39), although caution must be taken because of
differences in sampling methods and sample size
among the four populations, It is interesting to observe
the equivalent prevalence of H. pylori infection in
African Americans and native Japanese. If H. pylori
infection were a dominant factor to elevate the gasttic
cancer risk, mortality for gastric cancer in African

Am J Epidemiol Vol 151, No. 8, 2000
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Americans would be close to that in native Japanese.
However, the actual mortality of African Americans
was one fourth of that of native Japanese (9.8 wvs.
40.8/100,000 persons for 1983-1987) (2), implying
that other risk factors unique to Japanese may play a
significant role in the etiology of gastric cancer.

%
50

Another important question was whether the preva-
lence of chronic atrophic gastritis in Japanese
Americans in Seattle differs from that in native
Japanese in Japan. The data from Seattle were com-
pared with those from 25,415 persons in urban areas in
Japan (40), as shown in figure 3. The prevalence of
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FIGURE 3. Comparison of prevalence of chronic atrophic gastritis between Japanese Americans (Japn-Amaer} in Seattie, Washington, 1894,
and native Japanese (native Japn) in urban areas of Japan, 1931-1895. Source: for native Japanese, K. Miki. Jon J Elsctroph 1996;40:295-8.
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chronic atrophic gastritis is clearly age dependent in
both populations. For each age group, a higher preva-
lence of chronic atrophic gastritis is observed in native
Japanese than in Japanese Americans, which coincides
with trends in H. pylori prevalence compared between
the two populations (figure 2). The questions on the
incidence of gastric cancer in the two populations
temain to be answered in the future.

The prevalence of chronic atrophic gastritis was not
found to be asseciated with alcohol consumption,
smoking status, or history of death of either parent due
to gastric cancer in the present study. In a similar study
conducted by Tsugane et al. (41), there was no associ-
ation between alcohol consumption and chronic
atrophic gastritis in Japanese men aged 40-49 years.
This is consistent with the fact that there is no strong
evidence that alcohol plays an etiologic role in stom-
ach cancer (6). Smoking status was not associated with
the prevalence of chronic atrophic gastritis in the pres-
ent study, but Tsugane et al. (41) reported a negative
association between smoking and chronic atrophic
gastritis, However, a study among Japanese workers
reported a dose-dependent positive association
between smoking and PG I levels and the PG I/PG 11
ratic (42). As reviewed by the US Surgeon General
(43), epidemiologic studies have shown an association
between smoking and stomach cancer, although its
association is weak in comparison with those found
between smoking and other cancers. Tsugane et al.
(41) also reported a positive association between
chronic atrophic gastritis and family history of gastric
cancer in either parent or any sibling, whereas no such
association was found in the present study.

Unlike the second to fourth generation Japanese
Americans, the first generation did not show an asso-
ciation between the years lived in Japan and the pres-
ence of chronic atrophic gastritis. This is possibly due
to the small number of individuals (n = 5) in this
group who lived in Japan for less than 10 years but
who had a high prevalence (40 percent) of chronic
atrophic gastritis, as compared with its prevalence in
persons who lived in Japan for 10-19 years (7 percent)
and in persons who lived there for >20 years (32.5 per-
cent). As an increased risk for chronic atrophic gastri-
tis was found in persons who lived in Japan for 20
years and longer among the second to fourth genera-
tion Japanese (table 6) and in both sexes (table 5), it is
likely that long-term residence in Japan (or long-term
exposure to the Japanese environment) is a risk factor
for chronic atrophic gastritis, in addition to age and H.
pylori infection. Possible risk factors associated with
the Japanese environment include a high consumption
of rice and salted foods (salted fish and pickles) (6),
which had been a main source of food in rural areas in

Japan during the winter until around 1970 because of
the lack of refrigeration. Most Japanese Americans
who lived in Japan for many years had possibly con-
sumed rice and salted foods every day prior to 1970
and might have continued these eating habits even
after immigrating or returning to the United States.
This should be clarified in a future study.

The finding that PG I levels and PG I/PG II ratios
were significantly less in subjects with chronic
atrophic gastritis who were H. pylori seronegative is
interesting. Since the absolute level of PG I and PG
I/PG II ratios correlates with the degree of atrophic
gastritis (10), subjects with more gastric atrophy are
more likely to be H. pylori seronegative, This is con-
sistent with other observations that H, pylori do not
thrive in atrophic gastric mucosa (34-36).
Furthermore, since antibodies to H. pylori persist for
several years after elimination of the bacteria, it is
likely that these seronegative individuals with chronic
atrophic gastritis have had atrophic mucosa for some
time and perhaps are at the highest risk for cancer
development.

The next phase of the study will involve upper endo-
scopic examination to confirm histologically the pres-
ence of intestinal metaplasia in individuals with a low
PG I level and PG I/PG II ratio. Because individuals
with chronic atrophic gastritis are considered to have a
higher risk for gastric cancer, the endoscopic examina-
tion will also serve the purpose of screening for early
tumors.

At present, screening for gastric cancer has not been
recommended by either the National Cancer Institute
or the American Cancer Society. However, such
screening should be considered for the following rea-
sons, 1) The pepsinogen test as a first screening of per-
sons with chronic atrophic gastritis and endoscopy as a
second screening are technically feasible (9-14, 44), 2)
The estimated number of deaths due to gastric cancer
in 1997 is 14,000, which is comparable to 8,300 deaths
due to rectal cancer, 12,400 deaths due to liver cancer,
9,490 deaths due to skin cancer, 14,200 deaths due to
ovarian cancer, or mote than 4,800 deaths due to can-
cer of the cervix uteri and 6,000 deaths due to cancer
of the corpus uteri (45). Thus, gastric cancer is not a
rare disease in the United States. 3} Gastric cancer is
one of the five most frequently diagnosed cancers in
some ethnic populations in the United States, includ-
ing Koreans, Japanese, Vietnamese, Hawaiians, Alaska
natives, African Americans, Chinese, and Hispanics.
Their annual average incidence rates ranged from 13.0
per 100,000 persons in Hawaiian females to 48.9 per
100,000 persons in Korean males for 1988-1992 (45).
4) The 5-year survival rate of gastric cancer in Osaka,
Japan, where gastric cancer screening is conducted, is
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34.1 percent (46), a much higher proportion than that
in Detroit, Michigan, where its screening has not been
promoted (11.3-14.5 percent depending on income
levels) (47). Unlike cancers of the lung, liver, and pan-
creas, gastric cancers are potentially curable if they are
diagnosed at early stages. Thus, the screening of gas-
tric cancer in the United States should be available to
persons who are considered to be at high risk for this
disease.
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