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Abstract

The great varinbility in gastric cancer rates across Asia, with very high incidences in Japan and Korea, and
exceedingly low incidences in ethnic Malays, whether in Malaysia or Indonesia, appears largely due to variation
in Helicobacter pylori infection rates. While betwween 2% and 10.6% of gastric cancers in a recent Japanese
survey were considered fo benegative for bacterial infection on the basis of seropesitivity and H. pylori-dependent
mucosal atrophy, it is neforiously difficult to preclude past infection. The situation is greatly complicated by
reported differences in the etiology of gastric cardia and non-cardia cancers. In the Wesfern world there do
appear to be tumours arising close to the esophageal-gastric junction which are not related to H. pylori and
assaciated inflammation, but in most Asian populations these appear to be very rare. Therefore preventive
efforts, and particularly screcning, should be focused on markers of bacterial infection, with aveidance of

unnecessary exposure to X-ray radiation.

Key worids: Gastric cancer - cardia - non-cardia - 4. pylori - inflammation

Asien Pacific J Cancer Prev, 8, 462-463

Introduction

Although the incidence of stomach cancer is steadily
declining in Japan, it is still a major cause of malignancy-
associated death. Its prevention and control remain erucial.
Recently, Kato et al, (2007) presented an important article
indicating that the percentage of Hellicobacter pylori (H.
pylori) infection-negative gastrie cancer ranged from 2.0%
{minimum) to 10.6% (maximum), indicating that the
bacterium is a major etiologic factor. The results seem
compatible with our finding that the very low incidence
of stomach malignancy in Yogyakarta (Tokudome et al,,
2005) and Semarang (Tokudome et al., 2006), Indonesia,
appears to be due to the rarity of infection. Similar results
have been reported in Malaysia, whereby the incidence
of gastri¢ carcinoma was found to be much higher in
Chinese in Penang compared to Malays in Kelantan, where
the H. pylori infection rate is exceptionally low (Gurjest
et al., 2005).

A complicating factor is the existence of cardia and
non-cardia cancers in the body of the stomach with
differing etiologies (Palli et al. 2007). Furthermore, the
current evidence indicates that cardia cancers are also of
at least two distinct types in Western populations (Jonkers
etal., 1999; Gonzalez et al., 2006), one resembling cancer
of the more distal stomach (Type A), being a consequence
of atrophic gastritis due to bacterial infection or more

A -7

rarely autoimrmune atrophic gastritis. The other type (Type
B) resembles oesophageal adenocarcinoma and is likely
to be a consequence of short-segment gastro-oesophageal
reflux disease. Type A ocours in patients with evidence
of atrophic gastritis whereas Type B is found in subjects
with healthy acid-secreting stomachs (McColl, 2006). H,
pylori appears to be a strong risk factor for non-cardia
gastric cancer but is inversely associated with the risk of
gastrio cardia cancer. These findings bolster the hypothesis
that decreasing H. pylori prevalence during the past
century may have contributed to lower rates of non-cardia
cancer and higher rates of cardia cancer in Western
countries (Kamangar et al., 2006). In contrast, associations
between H. pylori exposure and gastric cardia and non-
cardia adenocarcinoma development in Linxian, China,
were equally strong, in contrast to Western countries,
perhaps due to the absence of Barrett's oesophagus and
oesophageal adenocarcinomas , making all cardia tumours
of gastric origin, rather than a mixture of gastric and
oesophageal malignancies (Kamangar et al., 2007).

As has been suggested (Ekstrom et al., 2001; Huang
st al., 1998; Malfertheiner et al,, 2002), H. pylori may
disappear from the stomach along with the progressive
changes of gastric milieu from chronic inflammation/
atrophic gastritis, intestinal metaplasia, dysplasia to
cancer. However, Kato et al (2007) found that the level of
gasiric atrophy detected by pepsinogen test (Miki et
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al.,1993) did not necessarily correlate well with that
diagnosed by Updated Sydney System Scores.
Furthermore, testing of serum anti-H, pylori IgG
antibodies according to ELISA would invariably yield
false negative test, particularly in case-control study
settings (Ekstrom et al., 2001; Huang et al,, 1998). Thus,
the maximum proportion (10.6%) of H. pylori infection-
negative stomach malignancy appears to have been
overestimated. The final judgment on the percentage of
H. pylori infection-positive or -negative stomach cancer
should be made according to prospective approaches, in
which no gastric malignancy occurred among . pylori
infection-negative subjects and randomized controlled
trials of the H. pylori eradication program (Ohata et al.,
2004; Uemura et al,, 2001).

Stomach cancer indeed appears to be an infectious
disease caused by H. pylori infection (Kikuchi etal., 1995;
Huang et al., 1998; Ekstrom et al., 2001; Uemura et al.,
2001; Ohata et al., 2004; Tokudome et al., 2005;
Tokudome et al., 2006; Egi et al., 2007). Thus, infection
prevention, control and eradication of the bacterium seem
crucial for primary prevention of gastric malignancy, For
secondary prevention, instead of immediate application
of photofluography/X-ray examination, we propose that
non-invasive examinations for H. pylori infection,
including urea breath test and assays for the bacterial
antigen and antibodies, together with pepsinogen test
should be first adopted to sereen high-risk subjects. This
will assure more effective use of personnel and monetary
resources and reduce unnecessary exposure to X-ray
radiation.

References

Egi Y, Ito M, Tanaka 8, et al 2007). Role of Helicobacter pylort
infection and chronic inflamination in gastric cancer in the
cardia, Jpn J Clin Oncol, 37, 365-9.

Ekstrom AM, Held M, Hansson LE, Engstrand L, Nyren O
(2001). Helicobacter pyloriin gastric cancer established by
CagA immunoblot as a marker of past infection.
Gastroenterology, 121, 784-91.

Gonzalez CA, Pera G, Agudo A, etal (2006), Fruit and vegetable
intake and the risk of stomach and cesophagus
adenocarcinoma in the Europeen Prospective Investigation
into Cancer and Nutrition (EPIC-EURGAST), fnrJ Cancer,
118, 2559-66.

Gurjeet K, Subathra S, Bhupinder S (2004). Differences in the
pattem of gastric carcinoma between north-eastem and
north-western peninsular Malaysia: a reflection of
Helicobacter pylori prevalence. Med J Malaysia, 89, 560-
L.

Hansen S, Vollset SE, Derakhshan MH, et al (2007), Two distinct
actiologies of cardia cancer; evidence from premorbid
_serological markers of gastric atrophy and Helicobacter
pylori status, Gut, 56, 918-25.

Huang J-Q, Sridhar 8, Chen Y, Hunt RH (1998). Meta-analysis
of the relationship between Helicobacter pylori
seropositivity and gastric cancer. Gasfroenterology, 114,
1169-79.

Jonkers D, Houben P, Hameeteman W, et al (1999), Differential
features of gastric cancer patients, either Helicobacler pylori
positive or Helleobacter pylorinegative. Ital J Gastroenlerol
Hepatol, 31, 836-41,

Kamangar F, Dawsey SM, Blaser MJ, et al (2006). Opposing

Helicabacter pylori Infection-negative Gastric Cancers?

risks of gastric cardin and noncardia gastric adenocarcinomas
associated with Helicobacter pylori seropositivity. J Nafl
Cancer Inst, 98, 1445-52,

Kamangar F, Qiao YL, Blaser MJ, et al (2007). Helicobacler

pylori and oesophageal and gasiric cancers in a prospective
study in China. BrJ Cancer, 96, 172-6,

Kato 8, Matsukura N, Tsukada X, et al (2007). Helicobacter

pylori infection-negative gastric cancer in Japanese hospital
patients: incidence and pathological characteristics. Cancer
Sei, 98, 790-4,

Kikuchi S, Wada O, Nakajima T, et al (1995). Serum anti-

Helicobacter-pylori antibody and gasttic carcinoma among
young adults, Carncer, 75, 2789-93,

Malfertheiner P, Megraud P, O’Morain C, ot al (2002), Current

concepts in the management of Helicobacter pylori infection
~ The Maastricht 2-2000 Consensus Report. Aliment
Pharmacol Ther, 16, 167-80.

Matsukura N, Yamada 8, Kato 8, et al (2003). Genetic differences

in interleukin-1 beta polymorphisms among four Asian
populations: an analysis of the Asian paradox between A,
pylori infection and gastric cancer incidence. J Exp Clin
Cancer Res, 22, 47-55.

MeColl KE (2006). Cancer of the gastric cardia. Best Pract Res

Clin Gastroenterol, 20, 687-96,

Miki K, Ichinose M, Ishikawa KB, et al (1993). Clinical

application of serum pepsinogen I and IT levels for mass
screening to detect gastric cancer. Jpnt J Cancer Res, 84,
1086-90,

Ohata H, Kitauchi 8, Yoshimura N, et al (2004). Progression of

chronic atrophic gestritis associated with Helicobacter pylori
infection increases risk of gastric cancer. IntJ Caricer, 109,
138-43.

Palli D, Masala G, Del Giudice G, et al (2007). CagA+

"' Hellcobacter pylori infection and gastric cancer risk in the
EPIC-EURGAST study. Int J Cancer, 120, 859-67,

Tokudome §, Sceripto, Triningsih FXE, et al (2005). Rare

Helicobacter pylori infection as a factor for the very low
stomach cancer incidence in Yogyakarta, Indonesia, Cancer
Lett, 219, 57-61.

Tokudome 8, Samsuria WD, Sceripto, etal (2006). Helicobacter

[pyloriinfection appears essential for stomach carcinogenesis
- abservations in Semarang, Indonesia. Cancer Sci, 96, 873-
5

UemuraN, Okamoto 8, Yamamoto S, et al (2001). Helicobacter

pylort infection and the development of gastric cancer. N
EnglJ Med, 345, 784-9.

Asian Pacific Jowrmal of Cancer Prevention, Vol 8, 2007 463



NUTRITION AND CANCER, 57(2), 138-145
Copyright © 2007, Lawrence Erlbaum Associates, Inc.

Dietary Habits and Risk of Ovarian Cancer Death in a Large-Scale
Cohort Study (JACC Study) in Japan

Fumio Sakauchi, M.M.H. Khan, Mitsuru Mori, Tatsuhiko Kubo, Yoshihisa Fujino,
Sadao Suzuki, Shinkan Tokudome, and Akiko Tamakoshi for the JACC Study Group

Abstract: The Japan Collaborative Cohort (JACC) Study
was established in 1988-1990 and consisted of 46,465 men
and 64,327 women observed until the end of 2003. A self-
administered food frequency questionnaire was used as a
baseline survey, and associations of dietary habits with the
risk of ovarian cancer death were evaluated, taking into con-
sideration age, menstrual and reproductive, anthropomet-
ric, and lifestyle factors. During the observation period, 77
women died of ovarian cancer. Hazard ratios for dietary fac-
tors were calculated by Cox’s proportional hazards model.
Being adjusted only for age, high intakes of dried or salted
Jish and Chinese cabbage were positively associated with the
risk of ovarian cancer death, and the risk increased dose-
dependently. In contrast, intake of soybean curd (tofu) was
inversely associated with the risk. After being adjusted for
age and potential confounding factors, the results regarding
the intakes of dried or salted fish and Chinese cabbage did
not change. However, the significance relating to the intake
of soybean curd (tofu) was attenuated.

From the results of this cohort study, it was suggested that
high intakes of dried or salted fish and Chinese cabbage were
potential risk factors of ovarian cancer death. In contrast,
however, a high intake of soy bean curd (fofu) might have
preventive effects against the risk.

Introduction

Ovarian cancer is the leading cause of death from gyne-
cological malignancies. Its prevalence is higher in Western
countries due to environmental factors associated with mod-
ern lifestyles (1). The relations between ovarian cancer and
menstrual, reproductive, anthropometric, and lifestyle fac-
tors have been discussed in many epidemiological studies
(2). Estrogen exposure is strongly related to the development
of ovarian cancer (3,4). Obesity and hypoactivity are also
considered risk factors for ovarian cancer (5). However, the

effects of other factors, including dietary habits, have not
been sufficiently elucidated, although some epidemiologi-
cal studies have shown that high consumption of vegetables
reduces the risk of ovarian cancer (2). Recently, the protec-
tive qualities of soy-based foods against female malignan-
cies such as breast cancer and endometrial cancer have been
a main focus with regard to their anti-estrogenic effects (6—
8). In addition, it has been reported that intake of soy and
isoflavone is associated with a reduced risk of developing
ovarian cancer (9).

The Japan Collaborative Cohort Study for Evaluation of
Cancer Risk Sponsored by the Ministry of Education, Cul-
ture, Spoits, Science, and Technology (JACC Study) was
planned in the late 1980s as a large-scale cohort study sur-
veying Japanese people comprehensively and detailing their
lifestyles. This cohort consisted of persons in various areas of
Japan, and follow-ups concerning morbidity continued until
the end of 2003. In the present study, we examined the asso-
ciation of the risk of ovarian cancer death with dietary habits
surveyed by a baseline questionnaire, taking into considera-
tion some confounding factors.

Subjects and Methods

Study Population

The JACC Study is a large and prospective cohort study
sponsored by the Ministry of Education, Culture, Spozts, Sci-
ence, and Technology of Japan. The methods adopted in the
baseline survey and follow-up in this study were described
in detail elsewhere (10). In brief, the cohort was established
from 1988 to 1990, with 46,465 men and 64,327 women aged
40-79 years in 45 study areas throughout Japan. In almost
all of the study areas, the participants who attended the mu-
nicipal health screening program were enrolled as the basic
cohort population; however, the subjects consisted of some

Fumio Sakauchi, M.M.H. Khan, and Mitsuru Mori are affiliated with the Department of Public Health, Sapporo Medical University School of Medicine.
Tatsuhiko Kubo and Yoshihisa Fujino are affiliated with the Department of Clinical Epidemiology, University of Occupational and Environmental Health.
Sadao Suzuki and Shinkan Tokudome are affiliated with the Department of Health Promotion and Preventive Medicine, Nagoya City University Graduate
School of Medical Sciences. Akiko Tamakoshi is affiliated with the National Center for Geriatrics and Gerontology.
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volunteers from the general population. Follow-up of the
study subjects was subsequently conducted until the end of
2003.

Follow up Survey

The follow-up survey was annually conducted using pop-
ulation registries in local municipalities to determine the vital
and residential status of the cohort. All deaths that occurred
in the cohort were ascertained by death certificates from local
public health centers in the study areas with the permission
from the Director-General of the Prime Minister’s Office
(Ministry of Public Management, Home Affairs, Post, and
Telecommunications). The causes of death were coded ac-
cording to the International Statistical Classification of Dis-
eases and Related Health Problems, Tenth Revision (ICD10)
by verifying computer-stored data in the Ministry of Health,
Labour, and Welfare. Diagnosis of ovarian cancer was
defined by code C56 in ICD10. Regarding the cancer site,
diagnoses of cancer are usually confirmed according to
pathological methods such as biopsy in Japan. Thus the com-
pleteness of the resident registration and the quality of death
certificates for sites of ovarian cancer were substantially as-
certained. All subjects who moved out of the study areas
were treated as censored subjects. Although a total of 3,004
(4.7%) female subjects moved out of the study areas, we
could not find any difference in ovarian cancer death among
the study areas.

Questionnaire

In the baseline survey, a self-administered questionnaire
was used to obtain past and family medical history, menstrual
and reproductive history, sex hormone use, and lifestyles
such as smoking, alcohol consumption, and physical activity.
As for diet, the questionnaire elicited the intake frequency
of 32 food items. The subjects were asked about daily in-
take frequencies of the foods at the baseline survey. The
32 items were pork, beef, chicken, ham and sausage, liver,
eggs, fish (raw, grilled or boiled fish, excluding processed and
preserved fish), boiled fish paste (‘*kamaboko’ in Japanese),
dried or salted fish, milk, cheese, butter, yogurt, margarine,
fried foods, fried vegetables, cabbage and lettuce, Chinese
cabbage, green leafy vegetables, carrots and squash, toma-
toes, edible wild plants (‘sansai’ in Japanese), mushrooms,
potatoes, seaweed, pickles, foods boiled down in soy sauce
(‘tsukudani’ in Japanese), boiled beans, soybean curd (tofu),
oranges, fruits other than oranges, and fruit juice. There were
5 categories pertaining to intake frequency (seldom, 1-2
times a month, 1-2 times a week, 3-4 times a week, and
almost every day). Reproducibility of the food frequency
questionnaire (FFQ) was evaluated by conducting it twice
one year apart on 85 participants selected fiom the study
areas and comparing the results. The intake frequencies of
the two FFQs had good agreement, showing the Spearman’s
correlation coefficient ranging from 0.42 (edible wild plants)

Vol. 57, No. 2

to 0.71 (liver) (11). We also asked about the use of vitamin
supplementation in the questionnaire. However, in Japan it
was not common at the baseline survey; thus, we did not
include it in this examination.

Statistical Analyses

Among female subjects, the mean follow-up period was
13.3 years (standard deviation 2.9), and 77 women died of
ovarian cancer during the observation period. At first, we
assessed the potential confounding effects of several factors
adjusting for age. These criteria included past and family
medical history, menstrual and reproductive history, sex hor-
mone use, lifestyle, and body mass index (BMI). Second, we
selected some variables from the above-mentioned items as
potential confounding factors to calculate hazard ratios (HRs)
and 95% confidence intervals (95% Cls) for dietary habits,
because cases of ovarian cancer death were so small that
adequate HRs would not be obtainable if those items were
all concomitantly considered. The selected variables were
menopausal status, number of pregnancies, history of sex
hormone use, BMI, physical activity, and education. These
variables were either considered as possible risk factors of
ovarian cancer in the previous epidemiological reports (2,3)
or revealed significance in the first analyses assessing con-
founding potentiality. Unfortunately, the effect was not ad-
justed for total energy or for its surrogates because diet was
measured by a simple food frequency method. The five cate-
gories of food frequency were integrated into three groups by
considering a balance of person-years in each group. HRs of
the highest and intermediate intakes compared with the low-
est were calculated with Cox’s proportional hazards model
using the PHREG procedure in the SAS (Statistical Anal-
ysis System) package (12). Because there were substantial
differences in the frequency of food intake among geograph-
ical areas, HRs were obtained by stratification of observed
regions using the ‘strata’ statement of the procedure. These
differences were attributable to accessibility to certain foods
and local culture (13).

The dose-response trend was tested by evaluating the re-
gression coefficient when the three intake categories were
treated as equally spaced numeric variables in Cox’s model.
P values <0.05 were considered significant. The Ethics
Boards from the Nagoya University School of Medicine ap-
proved this investigation.

Results

Subjects’ Age and Characteristics

The distribution of subjects for this study according to age
and indjvidual characteristics is shown in Table 1. Increment
of age was significantly associated with risk of ovarian can-
cer death. The number of pregnancies and one of childbirth
showed significant inverse associations with the risk. BMI
>25.0 and an adequate physical activity were also inversely
associated with the risk, though their HRs did not reach the
level of significance. Age at menarche, menopausal status,
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Table 1. Age Distrbution and Age Adjusted Hazard Ratios and 95% Confidence Intervals of Ovarfan Cancer Death

Age at Baseline Survey Category Subjects? Cases® HR? 95% CI° P value
57.8 £ 10.1 years 40-49 15391 (24.2) 15 (19.5) 1.00
(Mean + standard deviation) 50-59 19.720 (31.0) 23(29.9) 1.23 0.64-2.35 0.54
60-69 19.391 (30.5) 25(32.5) 1.45 0.77-2.76 0.25
70-79 9.039 (14.2) 14 (18.2) 1.99 0.96-4.12 0.07
Total 63.541 (100%) 77 (100%) Trend P = 0.01
Items Categories Subjects? Cases® HR4 95% CI P value
Age at menarche <14 24,385 (42.6) 23(35.9) 1.00
>15 32,922 (57.4) 41 (64.1) 1.21 0.71-2.09 0.49
Menopausal status No 24,424 (38.4) 27 (35.1) 1.00 '
Yes 39,117 (61.6) 50 (64.9) 0.88 0.54-1.42 0.59
Number of pregnancy 0 2,001 (3.5) 6(9.0) 1.00
>1 54,968 (96.5) 61 (91.0) 0.38 0.17-0.89 0.03
Number of childbirth 0 2,054 (3.7) 6(9.0) 1.00
>1 54,077 (96.3) 61 (91.0) 040 0.17-0.92 0.03
Age at first birth <24 26,284 (50.0) 29 (47.5) 1.00
>25 26,299 (50.0) 32(52.5) 1.08 0.65-1.79 0.76
History of sex hormone use No 45,310 (95.1) 52(92.9) 1.00
Yes 2,359 (4.9) 4(7.1) 1.51 0.54-4.17 0.43
History of cancer in first-degree relatives No 49,521 (77.9) .~ 62 (80.5) 1.00
Yes 14,020 (22.1) 15(19.5) 0.90 0.51-1.58 0.71
Body mass index (BMI) <18.5 3,728 (6.3) 6(9.1) 1.71 0.72-4.06 0.23
18.5-25.0 42,143 (70.9) 39(59.1) 1.00
>25.0 13,545 (22.8) 21 (31.8) 1.69 0.99-2.87 0.054
Physical activity Seldom 38,376 (76.1) 49 (86.0) 1.00
% 1-2 hoursfweek 12,032 (23.9) 8 (14.0) 0.51 0.24-1.07 0.08
Smoking No 50,914 (92.7) 58 (95.1) 1.00
Yes 4,013 (7.3) 349 0.68 0.21-2.18 0.52
Alcohol consumption No 42,442 (73.8) 53(81.5) 1.00
Yes 15,044 (26.2) 12 (18.5) 0.65 0.35-1.23 0.19
Education <15 years old 19,423 (38.4) 22 (42.3) 1.00
<16 years old 31,202 (61.6) 30(57.7) 1.01 0.57-1.78 0.98

; Number (%).

b Hazard ratio (unadjusted).

¢: Confidence interval.

4: HR adjusted for age (category).

age at first birth, history of sex hormone use, history of cancer
in first-degree relatives, smoking, alcohol consumption, and
education were not associated with the risk. Unfortunately,
we could not adopt all of the items as potential confounding
factors to calculate the HRs for dietary habits because of the
low number of ovarian cancer deaths.

Hazard Ratios Adjuéted for Age

Hazard ratio 1 (HR1) in Table 2 shows major findings

regarding the relation between risk of ovarian cancer death’

and intake frequencies of various kinds of foods after ad-
justing only for age. No significant associations were found
between risk and intakes of pork, beef, chicken, ham and
sausage, eggs, and fresh fish. However, the highest intake
of dried or salted fish was significantly associated with the
risk compared with the lowest, and the risk increased dose-
dependently. No significant associations were found between
the risk of ovarian cancer death and intakes of milk and dairy
products (cheese, butter, and yogurt).

140

Regarding the consumption of vegetables, the highest and
intermediate intakes of Chinese cabbage were significantly
associated with the risk of ovarian cancer death. However,
intakes of cabbage and lettuce, green leafy vegetables, carrots
and squash, tomatoes, and potatoes were not associated the
risk. The highest intake of soybean curd (tofu) was inversely
associated with the risk of ovarian cancer death compared
with the lowest, and the risk decreased dose-dependently.
Intakes of oranges, fruits other than oranges, and fruit juice
were not significantly associated with the risk. Regarding
other foods which were not shown in Table 2, none of them
was associated with the risk of ovarian cancer death in the
present study.

Hazard Ratios Adjusted for Age and Selected
Confounding Factors

Hazard ratio 2 (HR2) in Table 2 shows the relations be-
tween risk of ovarian cancer death and intake frequencies of
various kinds of foods after adjusting for age and selected

Nutrition and Cancer 2007
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Table 2. Hazard Ratios and 95% Confidence Itervals of Ovarian Cancer Dealh

Items Categories Cases” HRI 95% CY¥¢ HR24 95% C1
Pork <1-2 times/monlh 13 (25.5) 1.00 1.00
1-2 times/week 23 (45.1) 127 0.64-2.51 1.26 0.55-2.88
>3-4 times/week 15(29.4) 1.72 0.81-3.65 1.59 0.62-4.08
Trend P = 0.16 Trend P =0.34
Beef Seldom 13(28.9) 1.00 1.00
1-2 times/month 13(28.9) 0.92 0.42-1.97 1.06 041275
>1-2 times/week 19(42.2) 1.12 0.55-2.27 1.24 0.50-3.05
Trend P =073 Trend P = 0.63
Chicken <I1-2 times/month 15(28.3) 1.00 1.00
1-2 times/week 27 (50.9) 121 0.64-2.28 1.22 0.54-2.77
>3-4 times/week 11 (20.8) 1.05 0.48-2.29 1.13 0.40-3.17
Trend P = 0.84 Trend P = 0.77
Ham and sausge <1-2 times/monlh 27 (474 1.00 1.00 !
1-2 tines/week 16 (28.1) 0.84 0.45-1.57 0.73 0.31-1.73
>3-4 times/week 14 (24.6) 147 0.77-2.83 091 0.30-2.76
Trend P = 0.38 Trend P = 0.68
Eggs <1-2 timesfweek 25(34.7) 1.00 1.00
3-4 times/week 21(292) 0.84 0.47-1.50 0.76 0.33-1.77
Almost every day 26 (36.1) 071 0.41-1.23 0.65 0.30-141
Trend P =0.22 Trend P =0.27
Fresh fish <1-2 times/week 29 (45.3) 1.00 1.00
3-4 times/week 17 (26.6) 0.66 0.36-1.20 1.20 0.55-2.63
Almost every day 18 (28.1) 091 0.51-1.65 1.33 0.59-298
Trend P = 0.63 Trend P = 0.48
Dried or salted fish <1-2 times/month 10(20.8) 1.00 1.00
1-2 times/week 18 (37.5) 1.55 0.72-3.36 1.55 0.61-3.94
>3-4 tines/week 20(41.7) 2.30 1.08-4.92* 2.80 1.14-689*
Trend P =0.03 Trend P = 0.02
Milk <1-2 times/month 16 (22.9) 1.00 1.00
1-4 times/week 17 (24.3) 0.95 0.48-1.88 1.38 0.49-3.90
Almost every day 37(52.9) 1.27 0.71-2.29 1.67 0.66-4.23
Trend P =0.35 Trend P = 0.27
Cheese Seldom 24 (51.1) 1.00 1.00
1-2 times/month 12 (25.5) 1.04 0.52-2.10 1.36 0.55-3.34
>1-2 timesf/week 11 (234) 1.16 0.56-2.36 1.66 0.65-4.25
) Trend P =0.70 Trend P = 0.27
Butter Seldom 24 (51.1) 1.00 & 1.00
1-2 times/month 10(21.3) 091 0.43-1.90 0.81 0.29-227
>1-2 times/week 13277 1.03 0.52-2.02 1.35 0.56-3.25
Trend P = 0.98 _ Trend P = 0.59
Yogurt Seldom 24 (51.1) 1.00 1.00
1-2 times/month 9 (19.1) 1.02 0.47-2.19 1.53 0.59-3.93
>1-2 times/week 14 (29.8) 1.13 0.58-2.18 1.66 0.71-3.91
Trend P = 0.73 Trend P =0.24
Cabbage and lettuce <1-2 times/week 26'(48.1) 1.00 1.00
3-4 times/week 11 (204) 0.50 0.25-1.02 0.70 0.29-1.68
Almost every day 17 (31.5) 0.830 0.44-1.48 1.23 0.57-2.62
Trend £ =0.39 Trend P == 0.64
Chinese cabbage <1-2 times/month 4(8.0) 1.00 1.00
1-2 times/week 21 (42.0) 322 1.10-9.36* 8.15 1.07-62.36*
>3-4 times/week 25 (50.0) 295 1.03-8.49* 10.28 1.38-76.84%
Trend £ = 0.09 Trend P = 0.01
Green leafy vegetables <1-2 times/week 22 (39.3) 1.00 1.00
' 3-4 times/week 20(35.7) 1.04 0.57-1.90 1.67 0.74-3.77
Almost every day 14 (25.0) 0.62 0.32-1.22 0.87 0.34-222
Trend P =0.18 Trend P == 0.82
Carrots and squash <1-2 timesfweek 27 (49.1) 1.00 1.00
3-4 times/week 19 (34.5) 1.02 0.57-1.83 1.40 0.66-2.98
Almost every day 9(164) 0.67 0.32-1.43 1.11 045-277
Trend P = 0.37 Trend P = 0.69
Tomatoes <1-2 times/fmonth 23(41.8) 1.00 1.00
1-2 times/week 15(27.3) 0.69 0.36-1.33 0.67 0.26-1.70
>3-4 times/week 17 (30.9) 0.62 0.33-1.16 0.96 0.43-2.10
Trend P = 0.13 Trend P =0.93
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Table 2. Hazard Ratios and 95% Confidence Itervals of Ovarian Cancer Dealh (Continued)

Items Categories Cases® HRIY 95% CI° HR24 95% CI
Potatoes <1-2 times/week 33 (46.5) 1.00 1.00
3-4 times/week 22 (31.0) 0.90 0.52-1.55 1.15 0.52-2.56
Almost every day 16 (22.5) 1.04 0.57-1.89 1.54 0.66-3.61
Trend P = 0.99 Trend P = 0.33
Soybean curd (tofu) <1-2 times/week 28 (43.8) 1.00 1.00
3-4 times/week 22 (344) 0.72 0.41-1.26 0.90 0.42-1.92
Almost every day 14 (21.9) 049 0.26-0.93% 0.61 0.26-1.45
Trend P = 0.03 Trend P = 0.27
Oranges <1-2 times/week 20(37.0) 1.00 1.00
34 times/week 6(11.1) 045 0.18-1.11 0.54 0.20-1.52
Almost every day 28 (51.9) 1.12 0.63-2.00 091 0.44-191
Trend P = 0.60 Trend P = 0.83
Fruits other than oranges <1-2 times/week 16 (32.0) 1.00 1.00
3-4 times/week 5(10.0) 0.38 0.14-1.05 0.63 0.21-1.85
Almost every day 29 (58.0) 1.29 0.70-2.38 1.32 0.61-2.90
Trend P = 0.27 Trend P = 0.39
Fruit juice Seldom 13(29.5) 1.00 1.00
<1-2 times/week 15 (34.1) 0.69 0.33-1.46 0.69 0.28-1.71
>3-4 times/week 16 (364) 0.83 0.40-1.72 0.93 0.39-2.22
Trend P = 0.67 Trend P ==0.95

“: Number (%).
b: Hazard ratio adjusted for age.
¢: Confidence interval.

4:Hazard ratio adjusted for age (category), menopausal status, number of pregnancies, history of sex hormone use, BMI, physical activity, and education

(categories in Table 1).
*P value < 0.05.

confounding factors. The highest and intermediate intakes of
Chinese cabbage and the highestintake of dried or salted fish
were still positively associated with the risk of ovarian cancer
death, which increased dose-dependently. However, HR for
the highest intake of soybean curd (tofu) was attenuated, and
did not remain significant. Regarding HRs for other kinds of
foaods, no significant change was found after being adjusted
for age and selected confounding factors.

Discussion

It has been reported that ovarian cancer was associ-
ated with menstrual and reproductive, anthropometric, and
lifestyle factors (2). Our result regarding the age at menarche
was not associated with risk of ovarian cancer death, yet the
number of pregnancies and one of childbirth showed signif-
icant inverse associations with the risk, as was reported in
previous studies (2-4). The use of sex hormones is a crucial
factor affecting the development of ovarian cancer. Intake of
oral contraceptives has a substantial and well-documented
protective effect against ovarian cancer (2-4). Conversely,
the experience of hormone replacement therapy may be re-
lated to a slight increase in the risk (14). We could find no
significant effect on the risk of ovarian cancer death regarding
the use of sex hormones because we simply asked the history
of sex hormone use, and could not differentiate the use of
oral contraceptives from hormone replacement therapy.

Hereditary history of cancer is another important factor
which affects the development of breast or ovarian cancer in
first-degree relatives (2). However, the association of cancer
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in first-degree relatives did not show a significant association
with the risk.

According to some studies, obesity represents an inde-
pendent risk factor related to ovarian cancer (15-19), and
analogously, increasing total physical activity was associ-
ated with a lower risk of ovarian cancer (20,21). Although,
in the present study HRs for BMI and physical activity did not
reach such a level of statistical significance, their associations
with ovarian cancer were consistent with the recent reports.

There are data showing that cigarette smoking is asso-
ciated with the risk of developing ovarian cancer (22,23).
However, our result regarding smoking history showed no
association with the risk of ovarian cancer death. In this
study, we could make only two categories, “yes” and “no,” to
evaluate the effect of smoking on the risk because of the low
number of ovarian cancer deaths. The relationship between
smoking and various histological types of ovarian cancer was
reported early (24), and thus it is necessary for our study to
obtain more precise information regarding histological types,
such as mucinous or not. The effect of alcohol consumption
on ovarian cancer is conflicting. Recent studies have found
that alcohol does not increase the risk of developing ovarian
cancer (25,26), which is congruent with our result.

It has been suggested that high red meat intake slightly
increases ovarian cancer risk, while white meat such as poul-
try intake seems to have protective effects (2). A decreased
risk associated with milk intake was reported in Taiwan (27),
though an increased risk has been shown in the Swedish
Mammography Cohort (28). Additionally, it has been sug-
gested that consumption of red meat, fish, or eggs does not
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have any considerable influence on the risk of ovarian can-
cer in middle-aged and older women (29). According to a
meta-analysis, milk and dairy products were not found to be
associated with ovarian cancer risk (30). Red meat, white
meat, eggs, fresh fish, milk, and dairy products were not as-
sociated with the risk of ovarian cancer death in the present
study. However, intake of dried or salted fish was signifi-
cantly associated with the risk. Dried or salted fish is usually
grilled and eaten. Thus, one possible explanation is that salted
foods such as fish and meat are known to be a source of ni-
trosamines, which have carcinogenetic properties (31), and
nitrosamines are produced by the grilling process.

There are several biologically plausible reasons why con-
sumption of vegetables and fruits might prevent the appear-
ance of cancer; they are rich in antioxidative micronutrients
such as carotenoids, vitamin C, and vitamin E, as well as
other anti-carcinogenic agents (32,33). It was also suggested
that dietary vitamin A and B-carotene were modestly pro-
tective against ovarian cancer (34). Some epidemiological
studies suggested that high consumption of vegetables could
potentially reduce the risk of ovarian cancer; however, con-
sumption of fruits did not show the same results (35-37).
Moreover, in a recent cohort study, no significant relation
was found between the intake of vegetables and fruits and

incidence of ovarian cancer (38). Another cohort study with-

a large sample size also showed that a high intake of veg-
etables and fruits did not seem to provide protection against
ovarian cancer (39). Our results were not able to elucidate
the protective effect of vegetables and fruits against the risk
of ovarian cancer death. Further study should be conducted
in reference to the protective roles of vegetables and fruits.

Cabbage, broccoli, and other members of the genus Bras-
sica have been widely regarded as potentially containing
cancer-preventing agents (40). Although Chinese cabbage
belongs to this same group, we found that high intake of
Chinese cabbage was positively associated with the risk of
ovarian cancer death in the present study. One possible ex-
planation is that Japanese often eat pickled Chinese cabbage.
Processing vegetables may decrease micronutrients such as
antioxidants and vitamins (27). Supporting this theory, it was
reported that pickled vegetable intake was associated with an
increased risk of developing ovarian cancer (41). However,
a further well-designed cohort study is needed to clarify the
relationship between intake of Chinese cabbage and the risk
of ovarian cancer death.

Recently, much focus has been placed on the protective
qualities of soy-based foods against female malignancies
such as breast cancer and endometrial cancer, in regard to
their anti-estrogenic effects (6-8). In addition, it has been
reported that intake of soy and isoflavone was inversely as-
sociated with the risk of ovarian cancer (9). In the present
study, a significant preventive association was found between
the intake of soybean curd (tofu) and the risk of ovarian can-
cer death after adjusting for age. However, after adjusting for
age and other confounding factors, the statistical significance
was negated. This may be the result of the low number of
ovarian cancer deaths among participants. Intake of soy prod-
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ucts is a very interesting issue at the forefront of preventing
estrogen-related cancers.

Several limitations of the present study should be men-
tioned. First, the number of ovarian cancer deaths was very
low in spite of a large scale cohort study, partly because of
low mortality relating to ovarian cancer in Japan (18). There-
fore, we could not present adequate HRs for ovarian cancer
death. It is necessary to examine the HRs again using a suffi-
cient number of cases in the future. Second, the participants
in this cohort were not only people attending health screening
programs, but also volunteers from the general population.
This means that almost all of the participants may be more
health-conscious and have better lifestyles than the general
population itself. This selection bias could possibly make it
difficult to detect the prospective effect of having a healthy
lifestyle. Third, we could not adjust for total energy because a
quantitative estimate of food consumption was not available.
Regarding the reproducibility of FFQ examined by Spear-
man correlation coefficients, it should be assessed by more
appropriate methods such as Kappa coefficient. Moreover,
we could not disregard that people change their habits and
lifestyles over time. Suzuki et al. reported that the dietary
practices of subjects in the JACC Study had changed over 5
yr (42). Finally, co-morbidity of female malignancies such as
breast cancer and endometrial cancer should be considered
comprehensively, because these cancers are competitive and
have been shown to share the same etiology (2).

In conclusion, the present study was conducted to prospec-
tively assess the effect of dietary factors on the risk of ovarian
cancer death in a large cohort of Japanese people. It was sug-
gested that high intakes of dried or salted fish and Chinese
cabbage could be potentially associated with the risk of ovar-
ian cancer death. In contrast, a high intake of soy bean curd
(tofu) may have preventive effects.
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Statistical Data

Reproducibility of a Short Food Frequency Questionnaire for Japanese General

Population

Nahomi Imaeda,’ Chiho Goto,? Yuko Tokudome,? Kaoru Hirose,® Kazuo Tajima,* and

Shinkan Tokudome.®

BACKGROUND: In epidemiolagic field studies, a food frequency questionnaire (FFQ) is one of the -

most feasible tools to assess usual dietary habits. The purpose of this study is to evaluate the repro-
ducibility of consumption of foods and nuirients assessed with a self-administered short FFQ in a
Japanese general population.

METHODS: We have investigated 1-year interval repraducibility of a sslf-administered short FFQ, com-

prising 47 food items, and 8 frequency categories, among 1,918 subjects (844 males and 1,074 -

females) who particlpated in health check-up programs in Central Japan.

RESULTS: Intakes of ensrgy and 24 nutrients along with 15 food groups estimated using the first ques-

tionnaire (FFQ1) were approximately equal to those using the second (FFQ2). Spearman’s rank corre-
lation coefficients (CCs) between intakes of nutrients quantified with FFQ1 and FFQ2 in males were
distributed as 0.74 - 0.66- 0.55 (maximum - median - minimum), and intraclass CCs (ICCs) as 0.85 -
0.78 - 0.67. Among females, Spearman's rank CCs were distributed as 0.73 - 0.62 - 0.54, and ICCs as
0.84 - 0.77 - 0.69. Percentages of exact agresment, exact agresment plus agreement within adjabent
categories and disagreement according to quintile categorization were 43%, 80%, and 1%, for males,
and 42%, 79%, and 1% for females. Reproducibility figures were higher for the elderly than for young
peopls in both sexes,

CONGLUSIONS: Our FFQ yielded substantlally high repreducibliity and it may be applicable for
assessing consumption of foods/faod groups and energy and selected nutrients for the middfe-aged

and elderly population in Japan.
J Epidemiol 2007; 17:100-107.

Key words: food frequency questionnaire, diet assessment method, one-year interval reproducibility, <+ -

middle-aged and elderly Japanese population.

There has been increasing interest in lifestyle, including dietary
habits, as an etiological factor for chronic diseases. To establish
strategies for lifestyle alterations, we need to adopt a comprehen-
sive approach for evaluating dietary habits, alcohol consumption,
smoking, physical exercise, and stress. However, Japanese dietary
patterns differ from those of Western developed countries, due to

its distinctive culture, climate, food supply system, cooking meth-
ods, and standard serving sizes.'® Japanese cuisine is rich.in vari-
ety; for example, the major contributors of protein are rice, soy-
beans, and fish rather than meat and eggs. Moreover, peaple often
enjoy not only Japanese foods but also Chinese, American,
Italian, and French foods.
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Food frequency questionnaires (FFQs) are generally accepted
to be appropriate for ranking individuals according to consump-
tion of foods and nutrients in large epidemiologic studies.*s When
dealing with dietary data assessed with FFQs, validity and repro-
ducibility are of note. Many articles concerning reproducibility of
intake of foods and nutrients have been reported using various
types of questionnaires, study subjects and time frames. Because
most epidemiologic studies are based on FFQs with more than
100 items, subjects are forced to concentrate their attention for
almost 1 hour. Therefore, we have evolved a self-administered
short FFQ with only 47 items for dietary studies of the middle-
aged and elderly general Japanese population.’

The present study aimed to explore reproducibility of a short
FFQ with 47 items to elucidate whether it provides accurate infor-
mation about full range of foods and nutrients. For this purpose,
consumption of 15 foods and energy and 24 macro- and micro-
nutrients was measured with the FFQs administered at a one-year
interval to middle-aged and elderly Japanese.

METHODS

Subjects were healthy members of the general population who
participated in annual health check-ups at worksites or communi-
ty centers in Aichi Prefecture, Central Japan, in 2002 and 2003,
Of 3,828 subjects who had the health check-ups in the first year,

2,357 subjects were repeat participants of the next year. In our ...

survey, registered nurses or public health nurses carried out inter-
views to fill-in missing information. After excluding 171 males
and 86 females who had missing values in FFQs, or 3 males
whose consumption was estimated less than 1000 kcal/day (4,184
J/day), or 17 females whose consumption was those 800 kcal/day
(3,347 J/day), and 162 people who reported changing their diet
before the second FFQ due to their health condition, finally we
included 1,918 (844 males and 1,074 females, 23-86 years old)
who gave informed consent to the present study.

Intake of 15 foods/food groups and energy, 24 macro- and
micro-putrients was assessed in 2002 (hereafter FFQ1) and in
2003 (hereafter FFQ2). The nutrients were protein, fat, carbohy-
drate, minerals (potassiuim, calcium, and iron), vitamins (carotene,
vitamins A, D, E, Bi, Ba, folate, and C) and total dietary fiber
(TDF) (soluble DF and insoluble DF), Fat was divided into satu-
rated fatty acids, monounsaturated fatty acids, n-6 and n-3
polyunsaturated fatty acids (PUFAs), and n-3 highly-unsaturated
fatty acids (n-3 HUFAs, including icosapentaenoic acid (IPA,
20:5), docosapentaenoic acid (DPA, 22:5) and docosahexaenoic
acid (DHA, 22:6)) and cholesterol. Consumption of foods
(grams/day) and nutrients was calculated using typical/standard
values from the literature

First, we compared average daily intake for foods/food groups,
energy, and macro- and micro-nuirients according to the FFQ1
and FFQ2. Differences were expressed as percentage values after
each value was logarithmically transformed and adjusted for total
energy, to allow calculation of intra-class comrelation coefficients

(hereafter ICCs), and Spearman’s rank correlation coefficients
(hereafter CCs) for intake of selected foods and nutrients between
the two FFQs.** Furthermore, we compared the ICCs by 10-year
age group.

Dividing intakes of foods and nutrients into quintiles based on
the FFQ1 and FFQ2, we calculated the degree of misclassification
across the quintiles as follows: the proportions categorized into
the same quintiles, those categorized intp the same quintiles plus
adjacent quintiles, or those categorized into the opposite quintiles.

All statistical analyses were performed using SPSS® version
12.0.

Instructions about the purpose of the present study were noted
at the top of the questionnaire. We obtained informed consent
from participants. The protocol was approved by the Ethical
Review Committee of the Nagoya City University Graduate
School of Medical Sciences.

RESULTS

Characteristics of study subjects

Mean £ standard deviation (SD) values for age were 56.6:13.4
years for malés and 57.0:£10.1 for females. At baseline, the body
mass index (BMI: kg/m?) were 23.31:2.7 for males and 22.2+2.9
for females, and no changes were evident at the second survey.
According to the distribution for BMI by age, the percentages of
overweight individuals (BMI=25+) were distributed from 22% to
34% by age group in males. The percentage of underweight
(BMI<18.5) individuals under 40 years of age was 17% and those
overweight accounted for only 4% in females.

Intake of foods/food groups

Table 1 shows comparisons between the average daily intake of
fooads/food groups according to the FEQI and FFQ2. The values
were approximately equal at both time points. Spearman's rank
CCs with energy-adjustiment (maximum-median-minimum) were
distributed as 0.80 (alcohol) - 0.65 - 0.57 (green tea, coffee) for
males, and 0.69 (rice) - 0.60 - 0.54 (oils) for females, ICCs with
log-transformation and energy-adjustment were distributed as
0.87 (alcohol) - 0.78 - 0.68 (green tea) for males, and 0.85 (alco-
hol) - 0.76 - 0.69 (rice) for females.

For males, percentages of exact agreement with energy-adjust-
ment were distributed as 59% (alcohol) - 44% - 41% (oil, other
vegetables and seaweed), and exact agreement plus agreement
within adjacent categories were 91% (alcohol) - 80% - 75%
(meat), the median for disagreement was 1% (Table 2). For
females, percentages of exact agreement with energy-adjustment
were distributed as 46% (rice, green tea) ~ 41% - 38% (oil), exact
agreement plus agreement within adjacent categories were distrib-
uted as 83% (rice, dairy products) - 78% - T4% (meat), and the
median for disagreement was also 1%. We could not categorize
alcohol intake into quintiles for females because 70% had no
drinking habits.
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Intake aof energy, macra- and miero-nutrients

Table 3 lists crude values for daily intake of energy, macro- and
micro-nutrients based on the FFQ1 and FFQ2. The differences
were distributed from -4% to 4% and the intakes of foods and
nutrients assessed with both FFQs were very similar to these of
previous serni-quantitative FFQs with mote than 100 items. ™

When the values of nutrients intakes were energy-adjusted,
Spearman's rank CCs were distributed as 0.74 (soluble DF) - 0.66
- 0.55 (vitamin B1) for males, and 0.73 (insoluble DF) - 0.62 -
0.54 (epergy) for females, ICCs were distributed as 0.85 (total
DF, insoluble DF, soluble DF) - 0.78 - 0.67 (vitamin B1) for
males, and 0.84 (insoluble DF) - 0.77 - 0.69 (vitamin B1) for
females. For both sexes, the Spearman's rank CCs and ICCs for
calcinm, iron, and dietary fiber were high.

Percentages of exact agreement were distributed as 47% (vita-
min D, soluble DF) - 43% - 37% (vitamin Bi, n-3PUFAs), exact
agreement plus agreement with adjacent categories as 85% (insol-
uble DF} - 80% - 75% (vitamin Bi1, PUFAs, n-3PUFAS), and dis-
agreement were distributed as 1-2% in males (Table 4). For
females, the respective percentages were 44% (calcium, total DF,
insoluble DF, soluble DF) - 42% - 34% (PUFAs), 84% (total DF,

soluble DF) - 79% - 74% (vitamin Bi, PUFAs, n-3PUFAs, n-
3HUFAs), and 0% (total DF, insoluble DF} - 1% - 3% (energy).

Reproducibility by age

As a whole, no significant differences were observed in repro-
ducibility indices for foods/food groups across age groups (data
not shown), The median values of ICCs were more than 0.73 for
foods/food groups by age group in both sexes, Figures for people
aged 50 years or older were generally high for both sexes, and
values for the group over 70 years were highest at 0.79 for males
and 0.78 for females. With respect to macro- and micro-nutrients,
the median indices were more than 0.70 for both sexes. Figures
for the group aged over 70 years, in particular, exhibited the high-
est value of 0.82 for males and 0.78 for females. Those values for
most nutrients, however, in males under 40 years of age, were
rather lower than those for over 70 years (p<0.01). Figures for
energy intake among females under 40 years of age were some-
what lower than for other age groups. Accordingly, this FFQ
yielded equivalent or higher reproducibility values compared with
the full version of semi-quantitative FFQ administered to
Japanese female dietitians.”

Table 2. Level of agreement according to quintile classification of daily intake of foods/food groups based on food

frequency questionnair 1 (FFQ1) and FFQ2 (%).

Males Females
Agreement Disagreement Agreement Disagreement
Same  Same and +/- Opposite Same  Same and +/- Opposite
Food group quintiles 1 quintiles quintiles quintiles 1 guintiles quintiles
Rice (cooked) 44 82 2 46 83 1
Bread, noodles and potatoes 43 7 2 41 80 2
Soybean and soybean products 44 83 1 4] 80 1
Green-yellow vegetables 44 79 1 40 80 1
Other vegetables and seaweed 4] 80 2 39 76 2
Fruit 44 80 1 39 80 1
Fish and other seafoods 45 80 1 42 79 1
Meat 41 75 1 39 74 H
Eggs 46 80 1 42 76 2
Dairy products 51 85 1 45 83 1
Oil 41 77 1 38 76 2
Confectioneries 43 78 2 42 78 1
Green tea 45 78 2 46 T 2
Coffee 45 78 2 45 i 2
Alcohol beverage 59 91 1 - - -
Median 44 80 1 41 78 1

Proportions for nutrients were calculated after intakes were energy-adjusted.
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Table 4. Level of agreement and disagreement according to quintile classification of daily intake of selected nutrients based on
food frequency questionnaire I (FFQ1) and FFQ2 (%).

Males Females
Agreement Disagreement Agreement Disagreement
. Same  Same and +/- Opposite Same  Sameand +/- Cpposite
Nutrent quintiles 1 quintiles quintiles quintiles 1 quintiles quintiles
Energy 45 83 1 39 76 3
Protein 41 80 1 38 79 1
Fat 43 80 1 41 78 1
Carbohydrate 44 82 1 43 31 1
Potassium 44 82 1 42 80 3
Calcium 43 83 1 44 81 1
Tron 40 &3 1 42 81 1
Carotenes 42 79 2 39 79 1
Vitamin A i 44 77 2 41 79 2
Vitamin D 47 81 1 42 78 1
Vitamin E 40 78 2 36 75 1
Vitamin B 37 75 2 37 74 2
Vitamin B2 45 79 1 42 80 1
Folate 42 78 1 40 79 1
Vitamin C 43 81 I 43 79 1
Total dietary fiber 44 84 1 44 84 0
Insoluble dietary fiber ) 46 85 1 44 83 Y 0
Soluble dietary fiber 47 84 i 44 84 1
Cholesterol . 45 80 1 42 9 2
Saturated fatty acids 43 80 1 43 80 1
Monounsaturated fatty acids 42 77 1 35 76 1
Polyunsaturated fatty acids 40 5 1 34 74 2
n-6 polyunsaturated fatty acids 40 77 1 36 77 1
n-3 polyunsaturated fatty acids 37 75 1 36 74 2
n-3 highly-unsaturated fatty acids 44 78 2 43 74 1
Median 43 30 1 42 79 1

Proportions for nutrients were calculated after intakes were energy-adjusted.
The proportions categorized into the same quintiles, those categorized into the same quintiles plus adjacent quintiles,
or those categorized into the opposite quintiles.

Table 8, Comparison of one-year interval reproducibility indices of Japanese short food frequency questionnaires.
Median (range) of Spearman's rank CCs

Authors

No. of food items

Year Sex n Food groups Nutrients
Ogawa K et al" 2003 40 Male 55 0.50 (0.30-0.70) 0.49 (0.31-0.71)
Female 58 0.57 (0.39-0.66) 0.50 (0.40-0.64)
Sasaki S et al? 2003 44 Male 101 0.50 (0.38-0.71) 0.49 (0.30-0.82)
Female 108 0.49 (0.30-0.74) 0.50 (0.32-0.68)
Ishihara T et al” 2003 44 Male 143 0.51 (0.33-0.72) 0.57 (0.39-0.77)
‘ Female 146 0.50 (0.40-0.80) 0.54 (0.38-0,70)
Present study (2007) 2007 47 Male 844 0.65 (0.57-0.80) 0.66 (0.55-0.74)
Female 1,074 0.60 (0.69-0.54) 0.62 (0.54-0.73)

CC: comrelation coefficient
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DISCUSSION

We formerly observed fairly high validity values for consumption
of energy and macro- and micro-nutrients assessed with our ques-
tionnaire versus 3-day weighed diet records.” We also detected
moderate validity between intake of fatty acids estimated with
this questionnaire against plasma concentration.” In the present
study, we observed substantially high one-year interval repro-
ducibility value for the respective foods and nutrients assessed
with the FFQ administered to middle-aged and elderly Japanese
people. Median indices of Spearman’s rank CCs for foods/food
groups were greater than 0.60, the median ICC figures being
greater than 0.76 for both sexes. The median Spearman's rank
CCs for macro- and micro-nutrients were greater than 0.62, and
the median ICC values were preater than 0.77 for both sexes.

Furthermore, we paid special attention to the differences in
reproducibility indices by age group and observed slightly lower
reproducibility values in young males under 40 years of age than
in other age groups. This probably reflects their wide selection of
foods/food groups and their active and free lifestyle. On the other
hand, contrary to the report of Shimizu et al,'® higher reproducibil-
ity values were noted in elderly people, which might be expected
due to the fact that they lead rather taditional and ordinary lives,
including dietary habits.¥

Although women are-generally more interested in the foods
they eat and cook-than men, there were no remarkable differences
in reproducibility figures for foods and nutrients between sexes in
the present study. Instead, as a whole, the reproducibility values
for males were rather higher than those for females. The indices
for the young generation under 39 years of age, in particular, were
somewhat lower for consumption of staple foods, including rice,
noodles and bread along with energy, presumably because women
in the young generation are keen on diet to keep in shape,

We compared our one-year interval reproducibility values for
foods/food groups and macro- and micro-nutrients with those
indices of Japanese short FFQs, including approximately 50 items
of foods/food groups (Table 5).""* The median Spearman’s rank

CCs for foods and nutrients distributed between 0.49 and .57 in

both sexes. Our reproducibility figures were 10% on average
higher than those with smaller minimum-maximum ranges, which
may be partly due to the fact that the number of subjects in this
survey was greater than those in the recent literature. '™

In conclusion, we previously observed fairly high relative
validity values for consumption of foods and nutrients estimated
with our short FFQ versus those assessed with 3-day weighed diet
records.'* Moderate validity was attained for intake of fatty acids
measured with our FFQ against plasma concentration.” The pre-
sent study detected substantially high one-year interval repro-
ducibility values for consumption of foods and nutrients assessed
with our FFQ. The abbreviated questionnaire requires less time to
fill out and would thus be applicable to a middle-age and elderly
general populace for assessing usual dietary habits.
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Abstract

To examine the association of dietary fiber with the risk of
colorectal cancer in a population with a high incidence of
cancer and a low fiber intake, we analyzed the data from the
Japan Collaborative Cohort Study. From 1988 to 1990, 43,115
men and women aged 40 to 79 years completed a question-
naire on dietary and other factors. Intake of dietary fiber was
estimated using a food frequency questionnaire. Rate ratios
(RR) were computed by fitting proportional hazards models.
During the mean follow-up of 7.6 years, 443 colorectal cancer
cases were recorded. In all participants, we found a decreasing
trend in risk of colorectal cancer with increasing intake of total
dietary fiber; the multivariate-adjusted RRs across quartiles
were 1.00, 0.96 [95% confidence interval (95% CI), 0.72-1.27],
0.72 (0.53-0.99), and 0.73 (0.51-1.03; Pyonq = 0.028). This trend

was exclusively detected for colon cancer: the corresponding
RRs were 1.00, 0.90 (95% CJ, 0.64-1.26), 0.56 (0.38-0.83), and 0.58
(0.38-0.88; P yeng = 0.002). The decrease in RRs with increasing
intake of dietary fiber was larger in men than in women. No
material differences appeared in the strength of associations
with the risk between water-soluble and insoluble dietary
fiber. For food sources of fiber, bean fiber intake was
somewhat inversely correlated with colorectal cancer risk.
This prospective study supported potential protective effects
of dietary fiber against colorectal cancer, mainly against colon
cancer. The role of dietary fiber in the prevention of colorectal
cancer seems to remain inconsistent, and further investiga-
tions in various populations are warranted. (Cancer Epide-
miol Biomarkers Prev 2007;16(4):668 —-75)

Introduction

In the early 1970s, Burkitt hypothesized that dietary fiber
may protect against colorectal cancer, based on the observation
that colorectal cancer was rare in rural Africans, and they ate
a diet rich in fiber from unrefined grains and/or leafy
vegetables (1). Since then, many case-control studies reported
an inverse association betwéen dietary fiber intake and the
risk of colorectal cancer (2-6). Furthermore, many animal
models show different inhibitory effects of various types of
fiber on colon tumor development (7-9). On the contrary,
many prospective studies showed no protective effects of fiber
(10-20), although a recent international cohort study in Europe
has reported an inverse association between fiber intake and
colorectal cancer risk (21, 22). In addition, increasing fiber
intake did not reduce adenoma recurrence in large interven-
tion trials (23-25). Thus, Burkitt’s hypothesis has not fully been
supported.
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The short-term study of recurrent adenomas in the clinical
trials, however, may have little relevance to the progression of
adenomas to colorectal cancer (26). As for cohort studies on this
issue, all have been conducted in Western populations (10-20)
except for one in Japan (27). Because food sources of dietary
fiber greatly vary (21) and genetic susceptibility to colorectal
cancer may differ between ethnic groups, prospective studies
are warranted also in non-Western populations. Le Marchand
et al. (4) suggested that the risk reduction associated with fiber
from vegetables was larger in Japanese than in Caucasians.

We have been conducting a large cohort study named as the
Japan Collaborative Cohort (JACC) Study for the evaluation
of cancer risk sponsored by the Monbusho, the Ministry of
Education, Culture, Sports, Science and Technology of Japan
(JACC Study; refs. 28, 29). The study involves subjects
throughout Japan with a relatively low level of dietary fiber
intake; median, 13.3 g/day in 2003 (30). The potential
protective effects of dietary fiber may have a threshold intake
level, so it may be informative to conduct investigations in
populations with a low intake.

Japan is one of the countries with the highest incidence rate
of colorectal cancer (31); the rate per 100,000 population
(standardized to the World Population) was 49.9 in men and
27.2 in women in 1999 (32). Furthermore, immigrant studies
suggest the higher genetic susceptibility to colorectal cancer
risk in Japanese; Japanese Americans showed a higher
incidence rate than U.S. Caucasians {31). Our cohort, therefore,
may be appropriate to address the issue. Thus, we examined
the association of dietary fiber intake with colorectal cancer
risk by analyzing the data from the JACC Study.
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