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Few studies have addressed the relation between dietary patterns and colorectal cancer in Japan. We investigated dietary patterns in relation

to colorectal cancer risk in a community-based case–control study. The association with dietary patterns was also examined for different

sites of colorectal cancer. Data were derived from the Fukuoka Colorectal Cancer Study, including 800 cases and 775 controls interviewed

from September 2000 to December 2003. The cases were admitted to one of the participating hospitals for the first surgical treatment during

this period. We identified dietary patterns using principal component analysis of intakes of twenty-nine items of food groups and specific

foods. Quartile categories of each dietary pattern were used, and non-dietary lifestyle factors and total energy intake were adjusted for in the

analysis. We identified three dietary patterns: prudent, high-fat and light-meal patterns. The prudent dietary pattern characterised by high intakes

of vegetables, fruits, seafoods and soya foods showed a nearly significant protective association with the overall risk of colorectal cancer

(trend P¼0·054), and it was statistically significantly related to a decreased risk of distal colon cancer (trend P¼0·002), but not to that of

either proximal colon or rectal cancer. The high-fat and light-meal dietary patterns were not materially related to the overall or site-specific

risk of colorectal cancer. In summary, a prudent dietary pattern was associated with a decreased risk of colorectal cancer, especially with that

of distal colon cancer, in a fairly large case–control study in Japan.

Dietary patterns: Colorectal cancer: Japanese population: Principal component analysis

Colorectal cancer is one of the most common cancers in the
world, accounting for approximately 10 % of the incident
cases of cancer(1). In Japan, incidence of and mortality from
colorectal cancer, especially of colon cancer, have increased
markedly in the last few decades(2). Although the increasing
trend seems to have ceased in the 1990s(2), Japan is currently
among the countries with the highest rates in the world(1).

Many case–control and cohort studies have addressed the
role of dietary factors in the aetiology of colorectal cancer.
These studies have suggested that high intakes of red meat
and alcohol are related to increased risk of colorectal
cancer, while intakes of milk, Ca, garlic and foods rich
in dietary fibre are probably related to decreased risk(3).
The analysis of dietary patterns has recently drawn much
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attention regarding diet and colorectal cancer. Foods are
consumed in combination, and the high correlation among
intakes of individual foods and nutrients makes it difficult to
separate their specific effects because of confounding and
interaction(4,5). Furthermore, the effects of single nutrients
and foods are often too small to detect.

In Western countries, several studies have reported a
decreased risk of colorectal cancer associated with a prudent
dietary pattern characterised by higher intakes of vegetables
and fruits(6 – 10) and an increased risk with a Western dietary
pattern represented by higher intakes of red meat and high-
fat foods(6,8 – 12). However, such associations were not repli-
cated in other studies(13 – 15). While traditional foods such as
rice, fish and soya products are still commonly consumed,
diet has been markedly westernised in the past few decades
in Japan(2). A Japanese study also identified dietary patterns
that were similar to those observed in the Western popu-
lations, but failed to find an association of either prudent
or Western dietary pattern with colorectal cancer risk(16).
Another study in Japan reported a decreased risk of colorectal
adenomas associated with a prudent dietary pattern charac-
terised by high intakes of dairy foods, vegetables and
fruits(17). In the study reported here, we investigated dietary
patterns in relation to colorectal cancer risk in a community-
based case–control study, the Fukuoka Colorectal Cancer
Study(18). Because the aetiology of colorectal cancer may
differ by site of the colorectum(19), the association with
dietary patterns was also examined for different sites of
colorectal cancer.

Materials and methods

The details of the methodological aspects of the Fukuoka
Colorectal Cancer Study have been described elsewhere(18).
Both cases and controls were residents of Fukuoka City and
three adjacent areas. The study protocol was approved by
the ethics committees of Kyushu University Faculty of
Medical Sciences and of the collaborative hospitals except
two, in which no ethics committee existed at the time of the
survey, and approval was given by each hospital director.

Subjects

Cases were a consecutive series of patients with histologically
confirmed incident colorectal adenocarcinomas who were
admitted to either of the two university hospitals or six
affiliated hospitals for the first surgical treatment. Eligible
cases were 20–74 years of age at the time of the diagnosis;
lived in the study area; had no prior history of partial or
total removal of the colorectum, familial adenomatous poly-
posis or inflammatory bowel disease; and were mentally com-
petent to give informed consent and to complete the interview.
Research nurses visited each hospital weekly, and determined
the eligibility of the cases by referring to admission logs and
medical records. They then contacted each eligible patient,
and interviewed him/her if written informed consent was
given. The survey was started at two university hospitals
and three affiliated hospitals in September or October in
the year 2000 and at another three affiliated hospitals in
May 2001, and was ended in December 2003. Of the 1053
eligible cases, 840 cases (80 %) participated in the interview.

Controls were randomly selected from the community by
frequency matching with respect to sex and 10-year age
groups on the basis of the estimated sex- and age-specific
numbers of colorectal cancer cases. Eligible criteria were the
same as those for the cases except that controls did not have
a history of colorectal cancer. A total of 1500 persons in
fifteen geographical areas were a priori selected by two-
stage random sampling using residential registry. Each candi-
date control was initially contacted by mail and subsequently
by telephone. At the most, three further letters of invitation
were mailed to non-respondents. The mail invitation revealed
that 113 persons were ineligible for the following reasons:
death (n 7), migration from the study area (n 22), undelivered
mail (n 44), history of large-bowel resection (n 21) and
mental incompetence (n 19). In addition, five persons were
diagnosed as having colorectal cancer after the survey (n 5).
After exclusion of these 118 persons, 833 (60 %) of the
1382 eligible candidates participated in the study.

In the present analysis, we excluded sixty subjects (eighteen
cases and forty-two controls) who were less than 40 years old
and further thirty-eight subjects (twenty-two cases and sixteen
controls) whose energy intakes were in the lowest 1 % or the
highest 1 % in each stratum of sex and age class (,55, 55–64
and $ 65 years). Finally, 800 cases and 775 controls
remained. The numbers of colorectal cancer cases by subsite
were as follows: proximal colon 181, distal colon 266,
rectum 337 and multiple sites 16. Caecum, ascending colon
and transverse colon were combined as proximal colon, and
distal colon included descending and sigmoid colon. Cases
of Dukes’ stage A to D numbered 209, 212, 265 and 112;
the stage was unrecorded for two cases.

Non-dietary lifestyle questionnaire

Information or lifestyle factors were ascertained by in-person
interview using a uniform questionnaire. Interviews for cases
were carried out in the hospital during admission, and those
for controls were conducted mostly at public community
halls or collaborating clinics. The index date was defined as
the date of onset of symptoms or the screening leading to
the diagnosis for the cases and the time of interview for the
controls. For the cases, the interval between the index date
and interview ranged from 0 to 36 months with a median of
2 months. Ever-smokers were asked about the duration of
smoking in years and numbers of cigarettes smoked per day
for each decade of life from the second to the last decade.
The cumulative exposure to cigarette smoking until the begin-
ning of the previous decade of age was expressed as a sum of
the number of cigarettes smoked per day multiplied by years
of smoking in each decade. Habitual alcohol consumption
5 years before the index date was ascertained. The amount
of alcohol was expressed using the conventional Japanese
units: one go (180 ml) of sake, one large bottle (633 ml) of
beer and half a go (90 ml) of shochu were each expressed as
one unit; and one drink (30 ml) of whisky or brandy and
one glass (100 ml) of wine were each converted to half a
unit. Height (cm), current body weight (kg) and body weight
(kg) 10 years earlier were reported. BMI (kg/m2) 10 years
earlier was used in the analysis because current BMI was
unrelated to colorectal cancer risk(20). Body weight 10 years
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earlier was not ascertained from four cases and ten controls,
and was substituted with the current body weight.

Questions on physical activities elicited the type of job,
activities in commuting and housework and leisure-time
activities 5 years earlier. As described in detail previously(20),
leisure-time physical activity (including activities in commut-
ing and housework) was expressed as a sum of metabolic
equivalents multiplied by hours of weekly participation in
each activity, i.e. in metabolic equivalents hours per week.
The use of vitamins or mineral supplements and analgesics
was recorded if these had ever been used at least once per
week for a period of 6 months or longer. Parental colorectal
cancer was also elicited.

Dietary assessment

Interviewers asked each participant about diet over a period
of 1 year before the index date using a personal computer
software, which was developed for the Fukuoka Colorectal
Cancer Study. Details of the development of the software as
well as the validity and reproducibility of the estimated
intakes have been described elsewhere(21). In brief, the
software was designed to assess usual dietary intake on
the basis of consumption frequency and portion sizes of 148
food/dish items. The collected information was the same
as that obtained by the so-called semi-quantitative FFQ.
As for consumption frequency, different numbers of response
categories were prepared for rice at each meal, other food
items and non-alcoholic and alcoholic beverages. Typical
dishes were shown on the display for each food item, together
with typical portion sizes. Options for serving size were 0·5, 1,
1·5 and 2 of the size displayed as a reference for most of the
food items. Based on the interview data on the 148 food/dish
items, intakes of 211 food items were obtained for the purpose
of estimating nutrient intakes. Several items in the dietary
software were mixed dishes or collective foods (such as
beef/pork and ham/sausage), and such composite items were
disaggregated to the ingredient level of individual foods on
the basis of typical recipes and market statistics. Intakes of
nutrients were calculated based on the food composition
tables in Japan(22), which were supplemented by original
data derived from dietary records in a validation study. The
validity of the estimated intakes of nutrients and foods was
evaluated among twenty-eight control participants who
recorded their diet over a period of 7 d in four consecutive
seasons. The dietary interview was repeated with an interval
of 1 year for these twenty-eight subjects. Pearson’s correlation
coefficients of energy-adjusted intakes of nineteen selected
food groups estimated from the first interview (and from the
second interview, given in the parentheses) and diet record
ranged from 0·19 (0·13) for potatoes to 0·87 (0·85) for rice
with a mean of 0·53 (0·50).

In the analysis on dietary patterns, the 211 food items were
aggregated into 29 food groups including 6 specific foods
(rice, miso, mayonnaise, coffee, green tea and milk). The
grouping was done in accordance with that used in the
National Nutrition Survey in Japan(23). Intakes (grams) of
these food groups and nutrients were adjusted to an energy
intake of 8368 kJ/d (2000 kcal/d) by using the regression
residual method.

Statistical analyses

Univariate comparisons between cases and controls were
tested by unpaired t test, Wilcoxon rank sum test or x 2 test.
We identified dietary patterns using principal component anal-
ysis among controls. The factors were rotated by orthogonal
transformation (varimax rotation) to maintain the uncorrelated
nature of the factors and greater interpretability. Dietary pat-
terns were determined after considering eigenvalues (.1·0),
scree test and interpretability of the factors. Dietary patterns
were named based on the food groups with the highest
loadings on each factor. The factor score for each pattern
was calculated for each individual by summing the stan-
dardised intakes of the twenty-nine food groups weighted by
their factor loadings. Factor scores were categorised into
four categories using quartiles in the controls as cut-off points.

The potential confounding variables that were considered
were sex, age (continuous value), residential area (Fukuoka
City or others), BMI 10 years earlier (,22·5, 22·5–24·9
or $ 25·0 kg/m2), cigarette smoking (0, 1–399, 400–799 or
$800 cigarette-years), alcohol use (0, 0·1–0·9, 1·0–1·9
or $ 2·0 units/d), type of job (sedentary or non-sedentary),
leisure-time physical activity (0, 1–15·9 or $ 16 metabolic
equivalents h/week), parental colorectal cancer and energy
intake (quartile categories). Indicator variables were used in
statistical adjustment for the categorical factors. Sex- and
age-adjusted proportions and means of the covariates accord-
ing to each dietary pattern score were statistically tested by
using the Mantel–Haenszel method and linear regression anal-
ysis, respectively, with ordinal values of 0–3 being assigned
to the quartile categories of each dietary pattern. The associ-
ation between each dietary pattern and colorectal cancer risk
was assessed by OR, which was estimated by multiple logistic
regression. A 95 % CI of OR was estimated by the Wald
method. Trend of the association was evaluated by the Wald
statistic for an ordinal variable representing the categories of
a specific dietary score. Statistical significance was concluded
if the two-sided P value was ,0·05, or if 95 % CI did not
include unity. All statistical analyses were performed using
SAS version 9.2 (SAS Institut, Inc., Cary, NC, USA).

Results

Cases and controls did not differ much in terms of residence,
total energy intake and most other potential confounders in
either men or women, expect for age and BMI in men
(Table 1). Compared with the controls, cases tended to be
physically less active in job and leisure time, and to have
a parental history of colorectal cancer more frequently.
We identified three dietary patterns (Table 2). The first pattern
was characterised by high intakes of vegetables, fruits, sea-
foods and soya foods, and thus was named a prudent dietary
pattern. The second pattern represented high intakes of fat
and oils, red meat, processed meat and mayonnaise and low
intake of rice, and thus it was called a high-fat dietary pattern.
High intakes of poultry, bread and noodles also contributed to
the high-fat dietary pattern. The third pattern was charac-
terised by high intakes of confectioneries of the Western
and Japanese types, dairy products, bread and fruits. These
foods are often served as snack or quick meal, and this pattern
was named as a light-meal dietary pattern.
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Table 1. Characteristics of the study subjects in the Fukuoka Colorectal Cancer Study, Japan, 2000–3†

(Mean values and standard deviations; median values and interquartile (IQR) ranges; proportions)

Men Women

Cases (n 480) Controls (n 485) Cases (n 320) Controls (n 290)

Characteristics Mean SD Median IQR % Mean SD Median IQR % Mean SD Median IQR % Mean SD Median IQR %

Age (years) 61·3* 8·3 60·1 9·0 60·7 8·4 60·5 9·0

BMI (kg/m2) 10 years

earlier

23·8** 3·1 23·3 3·0 22·7 3·3 22·6 3·1

Residence, Fukuoka

City

58·5 61·9 63·4 67·9

Ever-smoking 81·9 82·3 13·1 18·3

Current alcohol use

(units/d)

77·7 77·3 28·1 29·3

Non-sedentary job 32·7 36·3 15·6 18·3

MET h/week in leisure

time

6·9 0·0–20·0 8·0 0·0–20·0 10·0 2·0–22·0 11·2 3·0–25·3

Parental colorectal

cancer

6·7 5·4 8·4 5·5

Total energy intake

(MJ/d)

9·7 8·1–11·4 9·6 8·1–11·3 8·0 6·5–9·7 8·2 6·8–9·9

Total fat intake (g/d)‡ 49·7 43·3–58·8 51·6 45·5–60·3 59·5 53·1–66·8 60·1 53·7–68·2

MET, metabolic equivalents.
Mean values were significantly different: *P,0·05, **P,0·01.
† Between-group comparisons were done using unpaired t test for means, x 2-test for proportions and Wilcoxon rank sum test for medians.
‡ Energy-adjusted intake per 8·4 MJ/d.
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Table 3 shows non-dietary and dietary characteristics
according to each dietary pattern score in the control group.
Sex and age distributions varied substantially with the
score of each dietary pattern. Thus, sex- and age-adjusted
means or proportions were presented for the other potential
confounding variables. Smoking was less frequent, and
leisure-time physical activity was higher in those with
higher scores of the prudent dietary pattern. Individuals
with higher scores of the light-meal dietary pattern were
much less likely to be smokers and alcohol drinkers. Total
energy intake was strongly positively associated with the
prudent dietary pattern, and also with the light-meal dietary
pattern. These associations with total energy intake primarily
resulted from adjustment for sex and age. For example,
crude energy intakes for the lowest to highest category of
the prudent pattern were 8·9, 9·3, 8·9 and 9·1 MJ/d. Total fat
intake was progressively greater in those with higher scores
of the high-fat and light-meal dietary patterns each.

Of the three dietary patterns, the prudent dietary pattern
showed a nearly significant association with colorectal
cancer risk (Table 4). When the analysis was repeated
for men and women separately, an inverse association with
the prudent dietary pattern was observed only in men
(Ptrend ¼ 0·04) and not in women (Ptrend ¼ 0·48), whereas
the interaction was far from statistical significance
(P¼0·72). For men, multivariate-adjusted OR for the quartile
categories (from the lowest to the highest) were 1·0 (referent),
0·95 (95 % CI 0·68, 1·34), 0·79 (95 % CI 0·55, 1·15) and

0·69 (95 % CI 0·46, 1·02), respectively. The corresponding
values for women were 1·0 (referent), 1·29 (95 % CI 0·74,
2·27), 0·90 (95 % CI 0·52, 1·56) and 0·98 (95 % CI 0·56,
1·70), respectively. Neither high-fat nor light-meal dietary
pattern was associated with colorectal cancer risk in both
sexes combined (Table 4) and in men and women separately
(data not shown).

The prudent dietary pattern was related to a decreased risk
of distal colon cancer, but not to that of either proximal colon
or rectal cancer, showing a statistically significant trend
(Table 5). The high-fat and light-meal dietary patterns were
not materially related to site-specific risks of colorectal cancer.

Discussion

The present study identified three dietary patterns, i.e. prudent,
high-fat and light-meal patterns, in a Japanese population.
Of these, the prudent dietary pattern was found to be asso-
ciated with a decreased risk of colorectal cancer, especially
of distal colon cancer. Neither of the other two dietary patterns
showed a measurable association with the overall or site-
specific risk of colorectal cancer.

A prudent or healthy dietary pattern has consistently been
identified in different studies on the basis of different sets of
food groups and items in different populations. This pattern
has been characterised by high intakes of vegetables and
fruits in general, and additionally, by whole grain in some
Western populations(9,12 – 14), by soya foods in Asian
countries(16,24 – 28) and by seafoods in both Western(8 – 15) and
Asian countries(16,25,28). A high-fat or Western dietary pattern,
which is characterised by high intakes of red meat and pro-
cessed meat, is another dietary pattern that has been identified
in many previous studies in Asian populations(16,17,24 – 28) as
well as in Western countries(6 – 14). The light-meal dietary pat-
tern, characterised by high intakes of confectioneries, bread,
fruits and dairy products other than milk, was a unique dietary
pattern observed in the present study, but the pattern may
correspond to a Westernised breakfast pattern reported in
other Japanese studies(24,28).

A protective association between the prudent or healthy
dietary pattern and colorectal cancer has been observed in
several studies(6 – 10), but not in others(11 – 15), in Western
countries. The healthy dietary pattern was unrelated to colo-
rectal cancer risk in Japan(16) and Singapore(26). The present
study is the first report to describe decreased risk of colorectal
cancer associated with the prudent dietary pattern in Asians.
In the present study, component food items of the prudent
dietary pattern were almost the same as that reported
previously, except for milk and dairy products, which contri-
buted to the prudent dietary pattern in a previous study(16).
While high intakes of vegetables and fruits have been related
to decreased risk of colorectal cancer in many case–control
studies, prospective studies have generally failed to find a pro-
tective association with these dietary factors in both Western
and Asian studies(3). However, in a recent pooled analysis of
the results obtained from fourteen prospective studies in the
United States and Europe, high intake of vegetables and
fruits ($800 g/d) was statistically significantly associated
with a 26 % reduced risk of distal colon cancer, but not with
proximal colon cancer(29). These findings are in agreement
with the present findings. In the present study population,

Table 2. Factor-loading matrix for the major dietary patterns identified
by principal component analysis in the Fukuoka Colorectal Cancer
Study, Japan, 2000–3

Food item and group
Prudent
pattern

High-fat
pattern

Light-meal
pattern

Green and yellow vegetables 0·73 0·01 0·27
Other vegetables 0·67 0·11 0·14
Seaweeds 0·64 20·09 0·10
Soya and soya products 0·59 20·13 0·05
Miso (fermented soya paste) 0·50 20·26 20·04
Potatoes 0·49 0·24 0·28
Fish 0·46 20·07 20·24
Shellfish 0·41 0·14 20·05
Nuts and seeds 0·36 20·02 0·23
Shrimps and cuttlefish 0·23 0·19 20·01
Green tea 0·20 20·13 0·16
Fish eggs 0·09 0·03 0·09
Soft drinks 20·28 0·02 0·20
Fat and oils 20·13 0·69 0·18
Red meat 20·13 0·61 0·09
Processed meat 20·05 0·51 20·01
Bread 20·03 0·49 0·33
Noodles 20·06 0·47 20·05
Poultry 0·07 0·46 0·03
Mayonnaise 0·02 0·35 0·02
Fish paste products 0·00 0·26 0·02
Coffee 20·21 0·24 0·12
Eggs 0·04 0·24 20·09
Rice 20·16 20·57 20·24
Japanese confectioneries 0·00 0·03 0·78
Western confectioneries 20·15 0·06 0·70
Dairy products 0·11 0·08 0·56
Fruits 0·38 20·09 0·53
Milk 0·10 0·21 0·29
Variance explained (%) 12·3 10·8 5·6
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high intake of fish was also related to a decreased risk of distal
colon cancer specifically(30).

The present study found no association between the high-fat
dietary pattern and colorectal cancer risk. A high-fat or Western
dietary pattern has been more consistently associated with
increased risk of colorectal cancer in Western countries(6,8–12).
Of the ten studies in Western countries(6–15), six studies
showed a positive association between Western dietary pattern
and colorectal cancer. On the contrary, neither of the two studies
of Japanese(16) and Singapore Chinese(26) showed an appreciable
association with the Western dietary pattern. High consumption
of red meat and processed meat has been associated with a
modest increase in the risk of colorectal cancer in Western
countries(31,32). Red meat consumption remains much lower in
Japan and other Asian countries, and there has been no associ-
ation between red meat and colorectal cancer(30,33). It should be
noted that poultry as well as red meat was a component food
for the high-fat dietary pattern in Asian countries(16,17,24–28),
while high intake of poultry generally contributed to the prudent
dietary pattern in Western populations(8–14).

The light-meal dietary pattern seems to have been
represented by higher intakes of foods, such as confectioneries,
bread and fruits, that result in a higher glycaemic load(34).
Thus, it was expected that this dietary pattern might be related
to increased risk of colon cancer, as suggested by several recent
studies(35). The present study showed no association between
the light-meal dietary pattern and colorectal cancer risk.

The healthy dietary pattern was related to a decreased risk
of distal colon cancer, not to that of proximal colon or rectal
cancer. The subsite analysis is of particular interest because
different aetiological factors may be involved in carcinogenesis
at different sites of the colorectum(19). Distal colon cancer
shows a greater variation between high-risk and low-risk
areas than proximal colon and rectal cancer(36). Chromosomal
instability characterised by loss of heterozygosity at loci of
APC and p53 genes was more frequent in the distal site, while
microsatellite instability was almost exclusively associated
with proximal colon cancer(37,38). However, it should be noted
that the site-specific association observed in the present study
may have been ascribed to chance due to a subgroup analysis.

Table 3. Characteristics according to quartile categories of dietary patterns among controls in the Fukuoka Colorectal Cancer Study, Japan, 2000–3

Quartile category

Variable* 1 (low) 2 3 4 (high) Ptrend†

Prudent pattern
Male (%) 78·4 69·1 54·6 48·2 ,0·0001
Mean age (years) 56·7 59·3 61·0 64·0 ,0·0001
Mean BMI (kg/m2) 23·0 23·1 22·9 23·1 0·93
Residence, Fukuoka City (%) 66·4 63·2 60·5 67·4 0·77
Ever-smoking (%) 54·9 46·2 45·7 46·0 ,0·0001
Alcohol use (%) 44·5 46·7 50·7 46·4 0·01
Parental colorectal cancer (%) 2·5 4·0 4·6 4·2 0·77
Non-sedentary job (%) 26·9 22·7 20·5 23·2 0·04
High physical activity (%)‡ 25·8 34·2 30·6 37·1 0·0005
Total energy (MJ/d)§ 8·4 9·1 9·0 9·6 ,0·0001
Total fat (g/d)§k 52·6 54·3 55·8 55·7 0·006

High-fat pattern
Male (%) 65·5 69·6 67·0 48·2 0·0005
Mean age (years) 63·1 61·0 59·5 57·4 ,0·0001
Mean BMI (kg/m2) 23·3 23·2 22·9 22·6 0·02
Residence, Fukuoka City (%) 62·0 62·1 63·3 71·5 0·04
Ever-smoking (%) 47·8 47·5 47·6 46·0 0·12
Alcohol use (%) 46·2 49·4 46·1 45·9 0·60
Parental colorectal cancer (%) 2·5 6·3 6·0 1·4 0·05
Non-sedentary job (%) 26·3 18·8 27·0 22·5 0·26
High physical activity (%)‡ 32·7 32·2 32·0 28·6 0·11
Total energy (MJ/d)§ 9·0 9·0 9·3 8·7 0·33
Total fat (g/d)§k 45·3 52·3 58·4 64·4 ,0·0001

Light-meal pattern
Male (%) 85·6 68·6 59·3 36·8 ,0·0001
Mean age (years) 60·5 61·6 58·9 60·0 0·14
Mean BMI (kg/m2) 22·7 23·2 22·8 23·3 0·12
Residence, Fukuoka City (%) 58·6 66·7 67·6 63·7 0·09
Ever-smoking (%) 53·6 46·5 46·4 41·9 ,0·0001
Alcohol use (%) 56·9 46·4 44·9 43·2 ,0·0001
Parental colorectal cancer (%) 3·7 4·0 3·7 4·7 0·39
Non-sedentary job (%) 25·9 23·1 22·7 19·8 0·005
High physical activity (%)‡ 34·7 31·7 28·3 38·7 0·25
Total energy (MJ/d)§ 8·7 8·8 9·1 9·6 ,0·0001
Total fat (g/d)§k 49·7 53·7 57·1 58·4 ,0·0001

* Adjusted for sex and age class (,54, 55–64 and $ 65 years) by direct standardisation for proportions and by ANOVA for means.
† Based on the Mantel–Haenszel method for proportions and linear regression analysis for continuous variables.
‡ Leisure-time physical activity $ 16 metabolic equivalents h/week.
§ Geometric means.
k Energy-adjusted intake calculated using the regression residual method.
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Table 5. Risk of site-specific colorectal cancer according to quartile categories of dietary pattern scores in the Fukuoka Colorectal Cancer Study,
Japan, 2000–3

(Odds ratios and 95 % confidence intervals)

Quartile category

1 (lowest) 2 3 4 (high)

OR 95 % CI OR 95 % CI OR 95 % CI OR 95 % CI Ptrend

Prudent pattern
Proximal colon cancer

No.* 27/194 60/194 44/194 50/193
Multivariate-adjusted† 1·0 1·90 1·14, 3·19 1·28 0·74, 2·22 1·23 0·71, 2·15 0·87

Distal colon cancer
No.* 79/194 72/194 65/194 50/193
Multivariate-adjusted† 1·0 0·83 0·56, 1·23 0·68 0·44, 1·03 0·50 0·32, 0·78 0·002

Rectal cancer
No.* 93/194 85/194 75/194 84/193
Multivariate-adjusted† 1·0 0·93 0·64, 1·34 0·81 0·55, 1·20 0·95 0·64, 1·41 0·65

High-fat pattern
Proximal colon cancer
No.* 41/194 46/194 55/194 39/193
Multivariate-adjusted† 1·0 1·28 0·79, 2·07 1·63 1·02, 2·61 1·09 0·66, 1·82 0·47

Distal colon cancer
No.* 73/194 67/194 67/194 59/193
Multivariate-adjusted† 1·0 0·95 0·64, 1·42 1·04 0·69, 1·56 0·91 0·59, 1·39 0·78

Rectal cancer
No.* 79/194 92/194 79/194 87/193
Multivariate-adjusted† 1·0 1·15 0·79, 1·66 0·99 0·68, 1·46 1·06 0·72, 1·56 0·99

Light-meal pattern
Proximal colon cancer
No.* 44/194 39/194 44/194 54/193
Multivariate-adjusted OR† 1·0 0·79 0·48, 1·30 0·96 0·58, 1·61 1·05 0·62, 1·79 0·65

Distal colon cancer
No.* 70/194 74/194 53/194 69/193
Multivariate-adjusted† 1·0 1·08 0·72, 1·62 0·89 0·57, 1·40 1·17 0·73, 1·87 0·70

Rectal cancer
No.* 78/194 94/194 75/194 90/193
Multivariate-adjusted† 1·0 1·24 0·85, 1·81 1·02 0·68, 1·54 1·29 0·84, 1·97 0·42

* Number of cases–controls.
† Adjusted for sex, age, residential area, smoking, alcohol use, BMI 10 years earlier, type of job, leisure-time physical activity, parental colorectal cancer and energy intake.

Table 4. Risk of colorectal cancer according to quartile categories of dietary pattern scores in the Fukuoka Colorectal Cancer Study, Japan, 2000–3

(Odds ratios and 95 % confidence intervals)

Quartile category

1 (lowest) 2 3 4 (highest)

OR 95 % CI OR 95 % CI OR 95 % CI OR 95 % CI Ptrend

Prudent pattern
No.* 204/194 223/194 187/194 186/193
Adjusted† 1·0 1·04 0·79, 1·37 0·83 0·62, 1·11 0·79 0·59, 1·07 0·06
Multivariate-adjusted‡ 1·0 1·04 0·78, 1·39 0·81 0·60, 1·10 0·79 0·58, 1·08 0·05

High-fat pattern
No.* 197/194 207/194 207/194 189/193
Adjusted† 1·0 1·07 0·81, 1·42 1·09 0·82, 1·44 1·00 0·75, 1·34 0·97
Multivariate-adjusted‡ 1·0 1·08 0·81, 1·44 1·13 0·85, 1·51 0·99 0·73, 1·34 0·96

Light-meal pattern
No.* 198/194 208/194 176/194 218/193
Adjusted† 1·0 1·03 0·77, 1·36 0·88 0·66, 1·18 1·07 0·80, 1·44 0·90
Multivariate-adjusted‡ 1·0 1·07 0·80, 1·43 0·95 0·70, 1·30 1·19 0·86, 1·65 0·42

* Number of cases–controls.
† Adjusted for sex, age and residential area.
‡ Additionally adjusted for smoking, alcohol use, BMI 10 years earlier, type of job, leisure-time physical activity, parental colorectal cancer and energy intake.
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Several strengths in the present study deserve to be
discussed. In addition to the large size of the study and the
use of community controls, the present study was based on
a validated dietary method by a computer-assisted interview.
A limitation was the retrospective assessment of dietary and
other lifestyle factors. Thus, caution is needed while inter-
preting the present findings, as is always the case with
case–control studies. Furthermore, diet in the recent past
was used in the present study, and may not have represented
long-term habitual consumption relevant to the development
of colorectal cancer. While a high participation rate was
attained among cases (80 %), the participation rate among
controls was lower (60 %). However, this rate was among
the highest reported in recent case–control studies using
community controls(39). Uses of oestrogenic hormone and
non-steroidal anti-inflammatory drugs, which are shown
to be related to decreased risk of colon or colorectal
cancer(40,41), were not considered in the present study.
We had no information on hormone use; but the use of
non-steroidal anti-inflammatory drugs was found to be rare
in the study subjects; only sixty-one subjects reported the
use of non-steroidal anti-inflammatory drugs. It is generally
argued that the findings from the principal component anal-
ysis are difficult to extrapolate to different populations
because the dietary patterns are a subjective measure specific
to a study population. The so-called simplified measure
of dietary pattern, which is based on a limited number of
foods with the highest loadings, may be an approach to
overcome this problem(42).

In summary, a prudent dietary pattern characterised
by high intakes of vegetables, fruits, soya products and
seafoods was associated with a decreased risk of distal
colon cancer in a fairly large case–control study in Japan.
High-fat and light-meal dietary patterns were unrelated to
colorectal cancer.
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