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Comparison of Japanese, American-Whites and AfricanAmericans - Pointers to Risk Factors to Underlying Distribution
of Tumours in the Colorectum
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Abstract
Relative incidence rates for colon and rectal cancer vary greatly between populations in the world. While Japanese
have historically had low prevalence, immigration to the United States has now resulted in equal if not higher rates
than in Caucasian- or African-Americans. Furthermore, recent data from some population-based registries in Japan
itself are also pointing to particularly high susceptibility. Of particular interest is the fact that Japanese in both the
home country and the US in fact have far higher rates for rectal cancer than the other two ethnic groups. An
intriguing question is whether they might also demonstrate variation from Caucasian- and African-Americans in
the raltive incidence rates for proximal and distal colon cancers, given the clear differences in risk factors like
diabetes, physical exercise, smoking, alcohol consumption, meat and fish intake and calcium exposure which have
been shown to operate in these two sites. A comprehensive epidemiological research exercise is here proposed to
elucidate ethnic variation in colorectal cancer development, based on cross-cancer registry descriptive and case
control approaches. It is envisaged that additional emphasis on screened populations should further provide important
insights into causal factors and how primary and secondary prevention efforts can be optimized.
Key Words: Colon cancer - proximal - distal - rectal cancer - registry data - case-control - endoscopy screening
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Introduction
While colon and rectal cancer rates in CaucasianAmerican, African-American and to some extent, JapaneseAmerican populations appear to be now decreasing, in Japan
itself they continue to increase, albeit at remarkably different
rates in different registries (see Figure 1). In fact Japanese in
some registries, both in the US and in Japan itself, now
demonstrate higher rates than either their White or Black
counterparts. There is also considerable variation in the
relative incidences of colon as opposed to rectal cancer, and
a trend has been evident for the ratios of colon to rectal
cancers to increase over the last 25 years (see Table 1), as
already documented in Japan (Takada et al., 2002).

Risk Factors
There are clear differences in risk and beneficial factors
for the two body sites (Table 2). Colon cancer appears more

closely associated than rectal cancer with environmental
factors leading to obesity, and this association is more
pronounced in men than in women (Nakaji et al., 2003).
Rectal lesions, in contrast, appearmore linked to alcohol
consumption and tobacco smoking (World Cancer Research
Fund, 1997; Toyomura et al., 2004), although both alcohol
consumption and smoking have been found to be clearly
associated with colorectal cancer overall in men (Otani et
al., 2003). In one study, age, gender, family history of colon
or rectal cancer, height, body mass index, physical activity,
folate, intake of beef, pork or lamb as a main dish, intake of
processed meat and alcohol were all found to be significantly
associated with colon cancer risk, while only age and sex
were associated with rectal cancer (Wei et al., 2004)
Division is not only necessary for colon and rectal
cancers, but also for subsites within the colon. For all age
groups in the US, a proximal migration of colon tumors over
time was identified by Mostafa and coworkers (2004),
although this might partly be attributable to decrease in the
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Text-Figure 1. Trends in Colon and Rectal Cancer Incidence Rates for Japanese, Blacks and Whites (Data from
Cancer Incidence in Five Continents (Vols IV-VIII)
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Table 1. Colon/Rectal Cancer Incidence Ratios for Selected Cancer Registries*
Asian Registry

1982

2002

Change

Western Registry

1982

2002 Change

China Hong Kong
China, Shanghai
Hawaii, Hawaiians
India, Bombay
Singapore, Chinese
Singapore Indian
Singapore, Malay
Japan, Miyagi
Japan, Osaka

1.3:1
0.7:1
1.2:1
0.8:1
1.0:1
1.3:1
0.7:1
0.9:1
1.0:1

1.6:1
1.3:1
1.5:1
1.2:1
1.3:1
1.2:1
0.9:1
1.7:1
1.6:1

++
+++
++
++
++
+
++++
+++

Australia, NSW
Colombia, Cali
Slovakia
Spain Zaragoza
Sweden
UK S Thames
UK Scotland
US SF White
US SF Black

1.7:1
1.3:1
0.7:1
1.1:1
1.5:1
1.3:1
1.6:1
1.9:1
3.3:1

1.6:1
1.6:1
1.1:1
1.4:1
1.5:1
1.5:1
1.7:1
2.2:1
2.7:1

++
++
++
+/+
+
++
---

*Values calculated from data in Cancer Incidences in Five Continents 1982 and 2002

incidence of distal cancers coupled with aging of the
population (Rabeneck et al., 2003). Among non-Hispanic
whites a decline in all sites and stages has been documented,
but the decrease was most pronounced for rates of in situ
and regional/distant tumors in the rectum and sigmoid (Cress
et al., 2000). However, in African-Americans proximal cancer
rates do appear to be increasing (Troisi et al., 1999). Asians
and Pacific Islanders in the US, contrasting with their white
and black counterparts, have approximately equal numbers
of proximal and distal cancers (Wu et al., 2004). Division of
the colorectum anatomically at the junction of the descending
and sigmoid colon, and including the rectum above the anal
canal with "distal" colorectal cancers demonstrated a
predominance of African Americans among those at risk of
proximal and a predominance of white males among those
at risk of distal lesions (Nelson et al., 1997). In Canada,
decreasing rates for colorectal cancer appear limited to
tumours located in the distal colon and rectum; the incidence
of cancers of the proximal colon has not changed over time
(Gibbons et al., 2001). French results also confirm the
existence of different trends in colorectal cancer incidence
Table 2. Possible Risk and Protective Factors for Cancer
of the Proximal and Distal Colon and Rectum
Factor

Proximal

Distal

Rectum

Risk
Smoking
Alcohol
Western Diet
Asian Diet
Red Meat
NIDDM
Constipation
Cholecystectomy

?
?
+
+?
?
++
+
++

+
+
++
-+
+
++
?

++
+
?
?
+
+
?
?

Protective
Physical Activity
Fibre Intake
Calcium
Vitamin D
Fish

?
?
-

---

-?
?
---

+, ++ promotion -,-- inhibition +?/-? possible effect, ? unclear
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between subsites and sexes (Mitry et al., 2002). In Korea
changes in the colon-to-rectal ratio appear mainly be due to
an increase in left-sided colon cancer (Kim et al., 2002). It
remains to be determined which site is now predominating
in different Japanese populations but an earlier study
suggested that distal cancer might be most affected by the
change in diet in Japan (Tajima et al., 1985)..
A summary of data regarding separation of the different
sites within the colorectum for risk factors is also provided
in Table 2 and possible modes of action are illustrated in
Figure 2. Cigarette smoking may be significantly associated
with an increased risk of adenomas, regardless of the location,
but most pronouncedly for rectal lesions in one study
(Toyomura et al., 2004). In another in China, increasing
tertiles of smoking duration in ever smokers was also
associated with increased rectal cancer risk (Ho et al., 2004).
'Irritable bowel' (soft or loose feces) might be associated with
distal subsites of colorectal cancer, independently or
combined with habitual smoking (Inoue et al., 1995).
Regarding the impact of alcohol, an increased risk of
colorectal cancer was found in current drinkers (Ho et al.,
2004), and daily consumption of any type was associated
with increased risks of cancer of the distal colon and the
rectum but not the proximal colon (Sharpe et al., 2002).
Similar findings have been documented for adenomas in
Japan (Toyomura et al., 2004). However, in 8 cohort studies
a positive alcohol association was evident for cancer of the
proximal colon, distal colon and rectum (Cho et al., 2004).
Clearly there must be effects of nutrition and in Korea,
a Western dietary pattern was found to be associated with
colon cancer risk, especially in females with distal colon
cancer, while a traditional diet appeared linked to proximal
lesions (Kim et al., 2005). Similarly, Japanese-style foods
may decrease the risk of distal colon cancer, but increase the
likelihood of proximal tumour development (Inoue et al.,
1995). A moderately positive association between higher
western pattern scores and risk of colon or distal colon
adenomas has also been documented (Wu et al., 2004). One
important component of the Western diet is red meat intake
and there is evidence that this is an important determinant
of colon cancer risk (Kono, 2004; Norat et al., 2005). In one
study, highest versus lowest tertile meat consumption
appeared significantly linked with both colon and rectal
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Figure 2. Mechanisms Whereby Risk and Protective Factors Could Impact on Colon and Rectal Cancer Development
cancer, independent of the sex (Ye et al., 2003), but in another
substantial increase was only apparent for distal colon cancer
(Chao et al., 2005; Larsson et al., 2005). Increased risk may
be related to the cooking temperature and close contact of
the food to the heating source, higher risks being observed
for heavily browned surfaces when meats were barbecued
or iron-pan cooked (Navarro et al., 2004). Dietary haem iron
that is present in red meat is associated with an increased
risk of proximal colon cancer, especially among women who
drink alcohol (Lee et al., 2004), and it has been argued that
the association between consumption of red meat and the
risk of colon cancer is mainly due to its haem content, and is
largely independent of any included dietary fat (Sesink et
al., 2000).
Given the conclusion of protective effects of fruit and
vegetables in the World Cancer Research Fund publication
of 1997, recent cohort data offering little support for
associations between intakes and colorectal cancer risk are
surprising, although legume fiber did appear to have benefit
(Lin et al., 2005). One problem is the considerable
confounding by other dietary and lifestyle factors (Michels
et al., 2005). With high intake of nuts and seeds a significant
inverse association was observed in subgroup analyses for
colon cancer in women (Jenab et al., 2004). In an earlier
survey of 13 colon and rectum case-control studies (Howe
et al.,1992), twelve demonstrated an inverse association with
fiber, similar for both left and right sides of the colon. An
international comparison of starch consumption similarly
revealed a strong inverse link with colorectal cancer incidence
(Cassidy et al., 1986). The drop in consumption of fiber by

Japanese in the post-war period has in fact been found to be
followed after a time-lag by increase in colon cancer (Tsuji
et al., 1996).
Another protective factor may be consumption of raw
or cooked fish, primarily in the colon but also to some extent
in the female rectum (Yang et al., 2003). This was recently
extended to total omega-3 polyunsaturated fatty acids
(Kojima et al., 2005). A focus on distal adenomas, however,
did not provide support for the hypothesis that a higher intake
of marine n-3 fatty acids or a higher n-3/n-6 ratio reduces
the risk (Oh et al., 2005).
Although one major study did not generate evidence in
favour of an association of calcium and vitamin D intake
and colorectal cancer risk (Lin et al., 2005), 800 mg of
calcium per day confered an approximately 25% reduction
in another (Flood et al., 2005). High levels of calcium intake
were found to reduce risk of rectal cancer in women but not
men (Slattery et al., 2004). In the same study, similar
reduction in rectal cancer risk among women was observed
for vitamin D, low-fat dairy products and sunshine exposure.
An inverse association for milk has also been documented,
but limited to cancers of the distal colon and rectum (Cho et
al., 2004a). Furthermore, benefit from higher 25hydroxyvitamin D 25(OH)D concentrations was observed
for cancers of the distal colon and rectum, but not the
proximal colon (Feskanich et al., 2004). Regarding
mechanisms of action, reports of increased apoptosis (Miller
et al., 2005) and reduced proliferation (Kallay et al., 2005)
are of obvious relevance.
There have been a number of reports of increased risk
Asian Pacific Chronic Disease Prevention
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of proximal colonic cancer after cholecystectomy (Vernick
et al., 1980; Alley and lee, 1983; Paul et al., 1993) and recently
a decrease linked to a CYP7A1 polymorphism rendering less
activity of the enzyme converting cholesterol to bile acids
has provided compelling evidence (Hagiwara et al., 2005),
in line with the proposed promoting role of bile acids and
metabolic activity of colonic bacteria (Zuccato et al., 1993).
Some data have been documented supporting the hypothesis
that cholecystectomy may be a risk factor for right-sided
colon cancer, but indicating that it may exert a protective
influence against rectal cancer (Caprilli et al., 1989).
A great deal of interest has been concentrated on possible
links between type II diabetes and associated obesity on the
one hand and colorectal cancer on the other (see Moore et
al., 1998 for review) and in Japan the time trends for the two
diseases are in line with an important contribution (Kuriki et
al., 2004).Waist circumference has been found to be a stronger
predictor of colon cancer risk than BMI, central obesity being
linked to an increased risk of cancer of both the proximal
and distal colon (Moore et al., 2004). While NIDDM was
associated with modestly increased risk of sigmoid colon
adenomas in Japan (Kono et al., 1998), statistically significant
elevation in relative risk was limited to the proximal colon
in the US (Limburg et al., 2005). Of interest in this context is
the finding that dietary zinc, protective against diabetes, is
linked with a decreased risk in both proximal and distal colon
sites (Lee et al., 2004). Diet with a high dietary glycemic
load may increase the risk of colorectal cancer in women
(Higginbotham et al., 2004) but this could not be confirmed
for distal adenomas (Oh et al., 2004).
There may be a role for estrogen and reproductive factors
like age at menarche, particularly in distal colon cancer
(Yoo et al., 1999). An inverse association was detected
between the number of full-term pregnancies and the risk of
colon cancer in female subjects, as well as the age at menarche
(Ghadirian et al., 1998). In this context, the possibility of
protective effects of phytoestrogens, possibly due to
competitive binding to estrogen receptors needs to be taken
into account (Lechner et al., 2005).
There is considerable evidence in the literature that
physical activity is associated with reduced risk of colon but
not rectal cancer in both males and females (for review see
Moore et al., 1998). The same conclusion was drawn from a
major meta-analysis (Samad et al., 2005). However, a
significant inverse association has been reported for
moderate/heavy occupational activity in the distal colon and
rectum but not in the proximal colon (Colbert et al., 2001).
One possible mechanism whereby physical exercise might
be protective is through effects on insulin actions (Moore et
al., 1998a; 1998b). Another is on constipation, which has
been shown to have a positive association with risk of colon
cancer (Ghadirian et al., 1998), especially in the distal region
in black women (Roberts et al., 2003). However, a metaanalysis (Sonnenberg and Muller, 1993), as well as a case
control study focused on middle-aged adults (Jacobs and
White, 1998), suggested the colon rather than the rectum to
be the site of greatest impact of this factor.
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Pointers for Future Research
Clearly there are a number of different factors which
are active in different sites within the colorectum and
presumably these reflect physiological variation. The major
difference between the proximal and distal colon is that the
former is far more active in absorbing water from the feces,
while the latter has a greater role for storage before defecation
through the rectum. Why should there be the observed
variation in sub-site dependence of cancer development? Can
we find plausible explanations as to the underlying
mechanisms? One approach might be to take advantage in
racial and geographical variation in incidence rates. For
example the available data for colon and rectal cancers in
Japan and the different racial groups in the US suggest that
cancer registries are in a good position to clarify the situation
regarding sub-site distributions of colorectal cancers in
Japanese in Japan, Hawaii and the West Coast, as well as
both Caucasian- and African-Americans. There is
considerable variation between incidence rates among the
racial groupings (see Figure 3 ), with striking separation on
a racial basis, Japanese in the US continuing to group together
with their counterparts in Japan itself. Elucidation of what
might be the responsible factors is necessary for generation
of effective programs for primary and secondary prevention
and for this purpose cross-registry collaboration is essential.
A number of concrete approaches can be envisaged marrying
descriptive with analytical epidemiology.
1) Determination of Change in Sub-Site and Stage
Distribution, as well as Age at Diagnosis and Size, of
Colon and Rectal Cancers Over Time.
Access data from Japanese and American (Hawaii,
California) Registries for the period 1976 to the present and
make comparisons, taking into minor variation in diagnostic
criteria.
2) Determination of the Sub-Site and Stage Distribution,
as well as Age of Diagnosis and Size, of Lesions Detected
by Colonoscopy Following a Positive ImmunoFOBT Test
or Other Screening Result.
Access data from screening centers in Japan and where
possible in the US to ascertain the influence of different
screening modalities and diagnostic procedures.
3) Develop Consistent Food Frequency/Lifestyle
Questionnaires for Use in Japan and the United States to
Determine Risk and Beneficial Factors.
In order to allow full comparability of case-control
studies between registries and countries, questionnaires need
to be collated for consistency, as for example with the SouthEast Asia-Japan Project being conducted by Tokudome et al
(2004).
4) Using Physician-Diagnosed or Screened Cases,
Conduct Case-Control Studies of Risk Factors for
Separate Colorectal Subsites as well as
ChemopreventionTrials, feo example with NSAIDs.
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Figure 3. Colon-Rectal Cancer Ratios for Male Japanese, Blacks and Whites (Data from Parkin et al., 2002).
As collaborative efforts, comprehensive case-control
studies focusing on colorectal physiology, diet, fecal
characteristics, anthropomorphic parameters, diabetes,
physical exercise, smoking and alcohol consumption as risk
factor for separate subsites within the colon and rectum might
be conducted in tandem by scientists in the US and Japan.
On the Japanese side the HERPACC program of Aichi Cancer
Center (Tajima, 2000) and the Fukuoka Colorectal Cancer
Study (Kono et al., 2004) are concrete examples of research
projects already underway which might be persuaded to

References
Alley PG, Lee SP (1983). The increased risk of proximal colonic
cancer after cholecystectomy. Dis Colon Rectum, 26, 522-4.
Caprilli R, Ciarniello P, De Petris G, et al (1989). Do colon and
rectum exhibit an opposite cancer risk trend versus
cholecystectomy? A case--double control study. Ital J Surg
Sci, 19, 29-35.
Cassidy A, Bingham SA, Cummings JH (1986). Starch intake and
colorectal cancer risk: an international comparison. Br J
Cancer, 69, 937-42.
Chao A, Thun MJ, Connell CJ, et al (2005). Meat consumption and
risk of colorectal cancer. JAMA, 293, 172-82.
Cho E, Smith-Warner SA, Ritz J, et al (2004). Alcohol intake and
colorectal cancer: a pooled analysis of 8 cohort studies. Ann
Intern Med, 140, 603-13.

participate in collaborative exercises.
While organization of cross-registry and cross-country
research presents ergonomic problems because of distant
locations, these are no more unsurmountable that the
difficulties involved in setting up major cohort-based projects.
Benefits might include the ability to effectively focus on
ethnic variation in gene polymorphisms which could be
participating in genetic-environmental interactions.
Elucidation of what determines risk is essential to provide
the basis for mechanism-based cancer prevention international cooperation among scientists is a core tool for
this purpose.
Cho E, Smith-Warner SA, Spiegelman D, et al (2004). Dairy foods,
calcium, and colorectal cancer: a pooled analysis of 10 cohort
studies. J Natl Cancer Inst, 96, 1015-22.
Colbert LH, Hartman TJ, Malila N, et al (2001). Physical activity
in relation to cancer of the colon and rectum in a cohort of male
smokers. Cancer Epidemiol Biomarkers Prev, 10, 265-8.
Cress RD, Morris CR, Wolfe BM (2000). Cancer of the colon and
rectum in California: trends in incidence by race/ethnicity,
stage, and subsite. Prev Med, 31, 447-53.
Feskanich D, Ma J, Fuchs CS, et al (2004). Plasma vitamin D
metabolites and risk of colorectal cancer in women. Cancer
Epidemiol Biomarkers Prev, 13, 1502-8.
Flood A, Peters U, Chatterjee N, et al (2005). Calcium from diet
and supplements is associated with reduced risk of colorectal
cancer in a prospective cohort of women. Cancer Epidemiol
Biomarkers Prev, 14, 126-32.
Asian Pacific Chronic Disease Prevention

417

Malcolm Moore et al
Ghadirian P, Maisonneuve P, Perret C, Lacroix A, Boyle P (1998).
Epidemiology of sociodemographic characteristics, lifestyle,
medical history, and colon cancer: a case-control study among
French Canadians in Montreal. Cancer Detect Prev, 22, 396404.
Gibbons L, Waters C, Mao Y, Ellison L (2001). Trends in colorectal
cancer incidence and mortality. Health Rep, 12, 41-55.
Hagiwara T, Kono S, Yin G, et al (2005). Genetic polymorphism in
cytochrome P450 7A1 and risk of colorectal cancer: the
Fukuoka Colorectal Cancer Study. Cancer Res, 65, 2979-82.
Higginbotham S, Zhang ZF, Lee IM, et al (2004). Dietary glycemic
load and risk of colorectal cancer in the Women's Health Study.
J Natl Cancer Inst, 96, 229-33.
Ho JW, Lam TH, Tse CW, et al (2004). Smoking, drinking and
colorectal cancer in Hong Kong Chinese: a case-control study.
Int J Cancer, 109, 587-97.
Howe GR, Benito E, Castelleto R, et al (1992). Dietary intake of
fiber and decreased risk of cancers of the colon and rectum:
evidence from the combined analysis of 13 case-control
studies. J Natl Cancer Inst, 84, 1887-96.
Inoue M, Tajima K, Hirose K, et al (1995). Subsite-specific risk
factors for colorectal cancer: a hospital-based case-control
study in Japan. Cancer Causes Control, 6, 14-22.
Jacobs EJ, White E (1998). Constipation, laxative use, and colon
cancer among middle-aged adults. Epidemiology, 9, 385-91.
Jenab M, Ferrari P, Slimani N, et al (2005). Association of nut and
seed intake with colorectal cancer risk in the European
Prospective Investigation into Cancer and Nutrition. Cancer
Epidemiol Biomarkers Prev, 13, 1595-603.
Kallay E, Bises G, Bajna E, et al (2005). Colon-specific regulation
of vitamin D hydroxylases - a possible approach for tumor
prevention. Carcinogenesis, 26, 1581-9.
Kim DW, Bang YJ, Heo DS, Kim NK (2002). Colorectal cancer in
Korea: characteristics and trends. Tumori, 88, 262-5.
Kim MK, Sasaki S, Otani T, Tsugane S (2005). Japan Public Health
Center-based Prospective Study Group. Dietary patterns and
subsequent colorectal cancer risk by subsite: a prospective
cohort study. Int J Cancer, 115, 790-8.
Kojima M, Wakai K, Tokudome S, et al (2005). JACC Study Group.
Serum levels of polyunsaturated fatty acids and risk of
colorectal cancer: a prospective study. Am J Epidemiol, 161,
462-71.
Kono S (2004). Secular trend of colon cancer incidence and
mortality in relation to fat and meat intake in Japan. Eur J
Cancer Prev, 13, 127-32.
Kono S, Honjo S, Todoroki I, et al (1998). Glucose intolerance and
adenomas of the sigmoid colon in Japanese men (Japan).
Cancer Causes Control, 9, 441-6.
Kono S, Toyomura, K, Yin G, Nagano J, Mizoue T (2004). A casecontrol study of colorectal cancer in relation to lifestyle factors
and genetic polymorphimsms: design and conduct of the
Fukuoka Colorectal Cancer study. Asian Pacific J Cancer Prev,
5, 393-400.
Kuriki K, Tokudome S, Tajima K (2004). Association between type
II diabetes and colon cancer among Japanese with reference
to changes in food intake. Asian Pac J Cancer Prev, 5, 28-35.
Larsson SC, Rafter J, Holmberg L, Bergkvist L, Wolk A (2005).
Red meat consumption and risk of cancers of the proximal
colon, distal colon and rectum: the Swedish Mammography
Cohort. Int J Cancer, 113, 829-34.
Lechner D, Kallay E, Cross HS (2005). Phytoestrogens and
colorectal cancer prevention. Vitam Horm, 70, 169-98.
Lee DH, Anderson KE, Harnack LJ, Folsom AR, Jacobs DR Jr

418

Asian Pacific Chronic Disease Prevention

(2004). Heme iron, zinc, alcohol consumption, and colon
cancer: Iowa Women's Health Study. J Natl Cancer Inst, 96,
403-7.
Limburg PJ, Anderson KE, Johnson TW, et al (2005). Diabetes
mellitus and subsite-specific colorectal cancer risks in the Iowa
Women's Health Study. Cancer Epidemiol Biomarkers Prev,
14, 133-7.
Lin J, Zhang SM, Cook NR, et al (2005). Intakes of calcium and
vitamin D and risk of colorectal cancer in women. Am J
Epidemiol, 161, 755-64.
Lin J, Zhang SM, Cook NR, et al (2005). Dietary intakes of fruit,
vegetables, and fiber, and risk of colorectal cancer in a
prospective cohort of women (United States). Cancer Causes
Control, 16, 225-33.
Michels KB, Fuchs CS, Giovannucci E, et al (2005). Fiber intake
and incidence of colorectal cancer among 76,947 women and
47,279 men. Cancer Epidemiol Biomarkers Prev, 14, 842-9.
Miller EA, Keku TO, Satia JA, et al (2005). Calcium, vitamin D,
and apoptosis in the rectal epithelium. Cancer Epidemiol
Biomarkers Prev, 14, 525-8.
Moore LL, Bradlee ML, Singer MR, et al (2004). BMI and waist
circumference as predictors of lifetime colon cancer risk in
Framingham Study adults. Int J Obes Relat Metab Disord, 28,
559-67.
Moore MA, Kunimoto T, Takasuka N, Park CB, Tsuda H (1999).
Cross-country comparisons of colon and rectal cancer mortality
suggest the existence of differences in risk factors in eastern
and western Europe. Eur J Cancer Prev, 8, 67-71.
Moore MA, Park CB, Tsuda H (1998). Soluble and insoluble fiber
influences on cancer development. Crit Rev Hematol Oncol,
27, 229-42.
Moore MA, Park CB, Tsuda H (1998). Physical exercise: a pillar
for cancer prevention? Eur J Cancer Prev, 7, 177-93.
Moore MA, Park CB, Tsuda H (1998). Implications of the
hyperinsulinemia-diabetes-cancer link for preventive efforts.
Eur J Cancer Prev, 7, 89-107.
Moore MA, Tsuda H (1998). Pathophysiological epidemiology an area demanding greater exploitation for international efforts
at cancer control? Eur J Cancer Prev, 7, 349-50.
Mostafa G, Matthews BD, Norton HJ, et al (2004). Influence of
demographics on colorectal cancer. Am Surg, 70, 259-64.
Nakaji S, Umeda T, Shimoyama T, et al (2003). Environmental
factors affect colon carcinoma and rectal carcinoma in men and
women differently. Int J Colorectal Dis, 18, 481-6.
Navarro A, Munoz SE, Lantieri MJ, et al (2004). Meat cooking
habits and risk of colorectal cancer in Cordoba, Argentina.
Nutrition, 20, 873-7.
Nelson RL, Dollear T, Freels S, Persky V (1997). The relation of
age, race, and gender to the subsite location of colorectal
carcinoma. Cancer, 80, 193-7.
Norat T, Bingham S, Ferrari P, et al (2005). Meat, fish, and colorectal
cancer risk: the European Prospective Investigation into cancer
and nutrition. J Natl Cancer Inst, 97, 906-16.
Oh K, Willett WC, Fuchs CS, Giovannucci EL (2004). Glycemic
index, glycemic load, and carbohydrate intake in relation to
risk of distal colorectal adenoma in women. Cancer Epidemiol
Biomarkers Prev, 13, 1192-8.
Oh K, Willett WC, Fuchs CS, Giovannucci E (2005). Dietary marine
n-3 fatty acids in relation to risk of distal colorectal adenoma
in women. Cancer Epidemiol Biomarkers Prev, 14, 835-41.
Otani T, Iwasaki M, Yamamoto S, et al (2003). Alcohol
consumption, smoking, and subsequent risk of colorectal cancer
in middle-aged and elderly Japanese men and women: Japan

Cancer and Risk Factors in Colorectal Subsites
Public Health Center-based prospective study. Cancer
Epidemiol Biomarkers Prev, 12, 1492-500.
Paul J, Gessner F, Wechsler JG, et al (1992). Increased incidence of
gallstones and prior cholecystectomy in patients with large
bowel cancer. Am J Gastroenterol, 87, 1120-4.
Parkin DM, Whelan SL, Ferlay J, Teppo L,Thomas DB (Eds) (2002).
Cancer Incidence in Five Continents Vol. VIII. IARC Scientific
Publications No 155, IARC, Lyon
Peters U, Chatterjee N, McGlynn KA, et al (2004).Calcium intake
and colorectal adenoma in a US colorectal cancer early
detection program. Am J Clin Nutr, 80, 1358-65.
Rabeneck L, Davila JA, El-Serag HB (2003). Is there a true "shift"
to the right colon in the incidence of colorectal cancer? Am J
Gastroenterol, 98, 1400-9.
Roberts MC, Millikan RC, Galanko JA, Martin C, Sandler RS
(2003). Constipation, laxative use, and colon cancer in a North
Carolina population. Am J Gastroenterol, 98, 857-64.
Samad AK, Taylor RS, Marshall T, Chapman MA (2005). A metaanalysis of the association of physical activity with reduced
risk of colorectal cancer. Colorectal Dis, 7, 204-13.
Sesink AL, Termont DS, Kleibeuker JH, Van Der Meer R (2000).
Red meat and colon cancer: dietary haem, but not fat, has
cytotoxic and hyperproliferative effects on rat colonic
epithelium. Carcinogenesis, 21, 1909-15.
Sharpe CR, Siemiatycki J, Rachet B (2002). Effects of alcohol
consumption on the risk of colorectal cancer among men by
anatomical subsite (Canada). Cancer Causes Control, 13, 48391.
Slattery ML, Neuhausen SL, Hoffman M, et al (2004). Dietary
calcium, vitamin D, VDR genotypes and colorectal cancer. Int
J Cancer, 111, 750-6.
Sonnenberg A, Muller AD (1993). Constipation and cathartics as
risk factors of colorectal cancer: a meta-analysis. Pharmacology,
47 Suppl 1, 224-33.
Tajima K, Hirose K, Inoue M, et al (2000). A model of practical
cancer prevention for out-patients visiting a hospital: the
Hospital-based Epidemiologic Research Program at Aichi
Cancer Center (HERPACC). Asian Pac J Cancer Prev, 1, 3547.
Tajima K, Hirose K, Nakagawa N, Kuroishi T, Tominaga S (1985).
Urban-rural difference in the trend of colo-rectal cancer
mortality with special reference to the subsites of colon cancer
in Japan. Jpn J Cancer Res, 76, 717-28.
Takada H, Ohsawa T, Iwamoto S, et al (2002). Changing site
distribution of colorectal cancer in Japan. Dis Colon Rectum,
45, 1249-54.
Tokudome S, Kuriki K, Suzuki S, et al (2004). Helicobacter pylori
infection and gastric cancer: facing the enigmas. Int J Cancer,
112, 166-7.
Toyomura K, Yamaguchi K, Kawamoto H, et al (2004). Relation of
cigarette smoking and alcohol use to colorectal adenomas by
subsite: the self-defense forces health study. Cancer Sci, 95,
72-6.
Troisi RJ, Freedman AN, Devesa SS (1999). Incidence of colorectal
carcinoma in the U.S.: an update of trends by gender, race, age,
subsite, and stage, 1975-1994. Cancer, 85, 1670-6.
Tsuji K, Harashima E, Nakagawa Y, et al (1996). Time-lag effect of
dietary fiber and fat intake ratio on Japanese colon cancer
mortality. Bio & Environ Sci, 9, 223-8.
Vernick LJ, Kuller LH, Lohsoonthorn P, Rycheck RR, Redmond
CK (1980). Relationship between cholecystectomy and
ascending colon cancer. Cancer, 45, 392-5.
Wei EK, Giovannucci E, Wu K, et al (2004). Comparison of risk

factors for colon and rectal cancer. Int J Cancer, 108, 433-42.
World Cancer Research Fund/American Institute for Cancer
Research (1997). Food, Nutrition and the Prevention of Cancer.
Wu K, Hu FB, Fuchs C, et al (2004). Dietary patterns and risk of
colon cancer and adenoma in a cohort of men (United States).
Cancer Causes Control, 15, 853-62.
Wu X, Chen VW, Martin J, et al (2004). Comparative Analysis of
Incidence Rates Subcommittee, Data Evaluation and Publication
Committee, North American Association of Central Cancer
Registries. Subsite-specific colorectal cancer incidence rates
and stage distributions among Asians and Pacific Islanders in
the United States, 1995 to 1999. Cancer Epidemiol Biomarkers
Prev, 13, 1215-22.
Yang CX, Takezaki T, Hirose K, et al (2003). Fish consumption
and colorectal cancer: a case-reference study in Japan. Eur J
Cancer Prev, 12, 109-15.
Yeh CC, Hsieh LL, Tang R, Chang-Chieh CR, Sung FC (2003).
Risk factors for colorectal cancer in Taiwan: a hospital-based
case-control study. J Formos Med Assoc, 102, 305-12.
Yoo KY, Tajima K, Inoue M, et al (1999). Reproductive factors
related to the risk of colorectal cancer by subsite: a case-control
analysis. Br J Cancer, 79, 1901-6.
Zuccato E, Venturi M, Di Leo G, et al (1993). Role of bile acids
and metabolic activity of colonic bacteria in increased risk of
colon cancer after cholecystectomy. Dig Dis Sci, 38, 514-9.

Asian Pacific Chronic Disease Prevention

419

