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Abstract

To assess the theoretical impact of lifestyle of a cancer family history in first-degree relatives (CFH) and clarify
interactions between CFH and lifestyle factors, hospital-based comparison and case-reference studies were conducted
in Nagoya, Japan. Totals of 1988 gastric, 2455 breast, 1398 lung and 1352 colorectal cancer patients, as well as 50,706
non-cancer outpatients collected from 1988 to 1998, were checked for lifestyle factors, which included dietary and
physical exercise habits, as well as smoking/drinking status. General lifestyle factors with non-cancer outpatients
did not differ by the CFH status. Case-reference analyses showed that frequent intake of fruits, raw vegetables,
carrots, pumpkin, cabbage and lettuce, as well as frequent physical exercise, were associated with decreased risk for
all four sites of cancer, while habitual smoking increasing the risk of gastric, and more particularly, lung cancer.
Interestingly, the study revealed the magnitude of odds ratios for the above lifestyle factors obtained from CFH
positives to be similar to those from CFH negatives for these four sites of cancer. There were no significant interactions
between CFH and any particular lifestyle factor. In conclusion, our results suggest no appreciable influence of CFH
on lifestyle related risk factors for gastric, breast, lung, and colorectal cancer. Habitual smoking increased, while
frequent physical exercise and raw vegetables intake decreased cancer risk, regardless of the CFH status.
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Introduction etal., 1993; Slattery et al., 1994). At the same time, lifestyle
factors are also widely accepted to correlate with risk of
Cancer family history in first-degree relatives (CFH) iscancers, especially with lung and gastric cancers, and
considered to be a risk factor for neoplastic development iprobably with breast, ovary and colorectal cancers (Tajima
several organ sites. Our previous study demonstrated an oddsal., 2000). It is not clear whether lifestyle differs with
ratio (OR) of 1.81 for Japanese with a gastric CFH (GCFH§EFH, although after a first-degree relative suffers from
(Huang et al., 1999). Compared to individuals without breagtancer, it is conceivable that family members might take
CFH (BCFH), those with a BCFH have been reported tgvarning and change their habits. This could be reflected by
have a two fold higher risk of the disease (Pharoah et aflifferences in risk factor exposure and odds ratios (ORs)
1997); a lung CFH (LCFH) is associated with two to between persons with and without CFH. Our previous
fourfold excess risk for lung cancer (Lynch et al.,1986; Oofesearch (Huang et al., 2000), however, revealed that lifestyle
et al., 1986; Sellers et al., 1988: Liu et al., 1991; McDuffigdid not differ with GCFH, and that lifestyle is a major factor
et al., 1991; Bromen et al., 2000; Chan-Yeung et al., 20089r gastric cancer, regardless of family history. Whether this
Osann et al., 1991), and a colorectal CFH (CCFH) with agan be extrapolated to other sites of cancer remains unclear
approximately twofold elevated risk of colorectal cancend our working hypothesis is that a CFH may indeed exert
(Bonelli et al., 1988; Fuchs et al., 1994; Kune et al., 1983n impact on lifestyle factors.
La Vecchia et al., 1992; Ponz de Leon et al., 1989; St John Any risk implied with a CFH is a combination of genetic
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and/or environmental factors shared by family members, amknown. Among the remaining 62,245 subjects, 1,988 cases
that the interplay needs to be further investigated. To dealere confirmed to have gastric, 2455 breast, 1398 lung, 1352
with these issues, we here made a comparison of lifestytmlorectal, 368 esophageal, 366 liver, 88 prostate and 3524
factors among non-cancer outpatients by their CFH statusther sites of cancers. To obtain sufficient statistical power,
and conducted case-reference studies in CFH negative awé focused on gastric, breast, lung and colorectal cancers
positive CFH subjects separately to examine the influencé this study, and recruited the relevant patients as our case
using a large-scale database from the Hospital-basepoup. The 50,706 first-visit non-cancer subjects were
Epidemiological Research Program at Aichi Cancer Centaegarded as our referent group.

(HERPACC). Regarding definitions, GCFH (+) denotes positive
GCFH, and GCGH (-) means negative GCGH,; likewise for

Materials and Methods BCFH (+)/BCFH (-), CCFH (+)/CCFH (-) and LCFH (+)/
LCFH (-). CFH was defined as positive if study subjects

Data Collection had at least one parent or sibling who had suffered from

The data set of the HERPACC study has been collectazhncer. Current smokers were those who smoked at least
from self-administered questionnaires, completed by all firsene or more cigarettes per day. Consumption of raw
visit outpatients to Aichi Cancer Center Hospital (ACCH)vegetables, fruit, pickled vegetables and other dietary items
in Aichi Prefecture, Japan, since 1988. General descriptiongas divided into two categories according to the intake
of the questionnaire and data collection procedure have beaquency.
documented elsewhere (Tajima et al., 2000; Huang et al.,

2000; Tajima et al., 1985; Hamajima et al., 1994; Inoue éknalytic Methods
al., 1997). Briefly, a trained interviewer invites all outpatients  For data analysis, statistical significance was assessed
who are waiting to be examined to complete a questionnairby the chi-square test when the proportional frequencies of
which includes items on demography, medical history, familyifestyle were compared between CFH negative and positive
history of disease in parents and siblings, smoking andon-cancer outpatients. Proportional frequencies (percent)
drinking habits, dietary habits, physical exercise, bowebf each variable were calculated, using the total surveyed
habits, and reproductive history before symptoms appearegbn-cancer outpatients as a standard, and compared between
The following items are addressed in the questionnairéeCFH negative and positive in each sex and cancer group.
information on intake of miso soup, bean curd, picklecEligible referents used (for the case-reference study) were
vegetables, green tea, coffee, fruit and raw fresh vegetablemt matched, because our previous study of HERPACC data
milk, eggs, fish (dried, salted) and meat (chicken, beef, porkyhowed that a large control produces a steadier estimate than
Habitual smoking and drinking are divided into threematched analysis (Hamajima et al., 1994nrder to control
categories as current, former and never. At the time dbr confounding effects, multivariate analyses on the risk of
guestionnaire collection, all written responses are checkatle CFH were performed using models including main
to find if there are any unanswered questions and theealth-related factors shown to have statistical significance
information collected is input into a computer system at thby univariate analyse§oftware from the SAS package
Aichi Cancer Center Research Institute. Medical dat§SAS Institute Inc., 1990), FREQ and LOGISTIC
obtained from ACCH are entered in tandem to allow linkag@rocedures, was used for these calculations. All tests of
with gquestionnaire data and identify cancer cases amomgatistical significance were two sided. Differences were
the interviewees. An identification index, including name considered to be significant if p<0.05.
sex, residence, date of birth, date of visit to the ACCH, and
the identification number in the ACCH record, is used folResults
the linkage. In the linkage process, lists of cancer patients
diagnosed in a given year, as well as cases confirmed in the Referents and cases were divided into CFH negatives
years after the diagnosis, are employed to avoidnd positives and categorized into six age groups: <40,40-
misclassification. Individuals visiting two or more times in49,50-59,60-69,70-79 and >79 years. Distributions are
one year are also checked to prevent double counting. presented in Table 1.

1) Comparison of lifestyle and risk factors among non-
Cases and Referents cancer outpatients by CFH status (Table 2).

Of a total of 80420 first-visit outpatients, who visited 1-1) Males: frequency of intake of most dietary items
ACCH between January 1988 to June 1998, 8057 outpatiertsl not differ with the CFH status for any specific cancer
were excluded due to interviewer absence, inadmissible agee. Current smoking rates were 43.9% for GCFH (+) versus
(younger than 18 years old), or a visit for consultation. Thd5.2% for GCFH (-), 43.4% for BCFH (+) versus 45.0% for
guestionnaire was finally administered to 72,363 subject8 CFH (-), 44.4% for CCFH (+) versus 45.0% for CCFH (-
Among them, 71,277 (98.5%) completed the questionnairg and 47.4% for LCFH (+) versus 44.9% for LCFH (-)
adequately. After linkage between questionnaire data arsilibjects. Current drinking rates ranged from 64.7% to 67.0%
medical data, we excluded 9032 subjects (12.7%) since tlaad also did not show significant differences among groups,
cancer history of at least one of their parents or siblings wasgardless of the CFH status, for any of the four selected
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Table 1. Sex and Age Distributions of Study Subjects by Cancer Family History Status (Aichi Cancer Center: 1988-
1998)

Gastric cancer family history Breast cancerfamily history Lung cancer family history Caolmeetalamily history
Age (years) Without With Without With Without With Without With
Referents: All referents All referents All referents All referents
Male
<40 2889 (23.25) 189 (9.04) 3002 (21.24) 76 (19.74) 2995 (21.74) 83 (11.20) 2948 (21.52) 130 (15.97)
40-49 3015 (24.27) 442 (21.14) 3354 (23.74) 103 (26.75) 3255 (23.63) 202 (27.26) 3269 (23.86) 188 (23.10)
50-59 3113 (25.05) 673 (32.19) 3687 (26.09) 99 (25.71) 3556 (25.81) 230 (31.04) 3545 (25.87) 241 (29.61)
60-69 2472 (19.90) 569 (27.21) 2961 (20.95) 80 (20.78) 2875 (20.87) 166 (22.40) 2864 (20.9) 177 (21.74)
70-79 885 (7.12) 204 (9.76) 1065 (7.54) 24 (6.23) 1033 (7.50) 56 (7.56) 1016 (7.41) 73 (8.97)
>79 51 (0.41) 14 (0.67) 62 (0.44) 3 (0.78) 61 (0.44) 4 (0.54) 60 (0.44) 5 (0.61)
Total 12425 (100) 2091 (100) 14131 (100) 385 (100) 13775 (100) 741 (100) 13702 (100) 814 (100)
Female
<40 10090 (31.56) 540 (12.80) 10257 (29.43) 373(27.82) 10439 (30.11) 191 (12.55) 10349 (29.96) 281 (17.11)
40-49 10538 (32.96) 1386 (32.85) 11477 (32.93) 447 (33.33) 11393 (32.86) 531(34.89)  11373(32.92) 551 (33.56)
50-59 6743 (21.09) 1214 (28.77) 7622 (21.87) 335(24.98) 7490 (21.60) 467 (30.68) 7497 (21.70) 460 (28.01)
60-69 3466 (10.84) 814 (19.29) 4140 (11.88) 140 (10.44) 402 (11.60) 259 (17.02) 4013 (11.62) 267 (16.26)
70-79 1086 (3.40) 251 (5.95) 1292 (3.71) 45 (3.36) 1266 (3.65) 71 (4.66) 1256 (3.64) 81 (4.93)
>79 48 (0.15) 14 (0.33) 61 (0.18) 1 (0.07) 59 (0.17) 3 (0.20) 60 (0.17) 2 (0.12)
Total 31971 (100) 4219 (100) 34849 (100) 1341 (100) 34668 (100) 1522 (100) 34548 (100) 1642 (100)

Gastric cancer family history  Breast cancer family history Lung cancer family historjorectaleancer family history

Age (years) Without With Without With Without ~ With Without With
Cases Gastric cancer cases Breast cancer cases Lung cancer cases Colorectal cancer cases
Male
<40 43 (4.22) 6 (1.87) NA NA 22 (2.32) 2(2.67) 21 (2.84) 4 (5.06)
40-49 141 (13.84) 33(10.28) NA NA 92 (9.68) 7(9.33) 88 (11.89) 7 (8.86)
50-59 276 (27.09) 86 (26.79) NA NA 244 (25.68) 24(32.00) 229 (30.95) 25 (31.65)
60-69 387 (37.98) 125 (38.94) NA NA 356 (37.47) 26(34.67) 282 (38.11) 27 (34.18)
70-79 159 (15.6) 69 (21.50) NA NA 226 (23.79) 15(20.00) 114 (15.41) 12 (15.19)
>79 13 (1.28) 2 (0.62) NA NA 10 (1.05) 1(1.33) 6 (0.81) 4 (5.06)
Total 1019 (100) 321 (100) NA NA 950 (100) 75(100) 740 (100) 79 (100)
Female
<40 39(7.72) 7(4.90) 315(13.64) 17(11.64) 11(3.18) 0(0.00) 35(7.17) 1(2.22)
40-49 111(21.98) 18(12.59) 896(38.80) 63(43.15) 61(17.63) 6(22.22) 88(18.03) 8(17.78)
50-59 131(25.94) 36(25.17) 577(24.99) 34(23.29) 100(28.9) 6(22.22) 144(29.51) 19(42.22)
60-69 143(28.32) 54(37.76) 391(16.93) 26(17.81) 112(32.37) 11(40.74) 161(32.99) 14(31.11)
70-79 75(14.85) 26(18.18) 120(5.20) 6(4.11) 59(17.05) 4(14.81) 57(11.68) 2(4.44)
>79 6(1.19) 2(1.40) 10(0.43) 0(0.00) 3(0.87) 0(0.00) 3(0.61) 1(2.22)
Total 505(100) 143(100) 2309(100) 146(100) 346(100) 27(100) 488(100) 45(100)

NA: not applicable.

cancer sites.

1-2) Females: as shown in Table 2, frequency of intakexercise decreased, while preference of oily foods, frequent
of most dietary items did not differ with the status of familyintake of salted fishes, habitual smoking and drinking
history for any of the four sites. Current smoking rate wakicreased the odds ratio (OR) for gastric cancer (Table 3).
13.2% for GCFH (+) versus 13.0% for GCFH (-), 12.6%Judged by the 95% confidence intervals (95%Cl), the
for BCFH (+) versus 13.1% for BCFH (-), 12.1% for CCFHmagnitude of ORs for each lifestyle factors did not
(+) versus 13.1% for CCFH (-); and 13.6% for LCFH (+)significantly differ between GCFH (-) and (+) subjects.
versus 13.0% for LCGH (-) subjects. Current drinking rateBoth BCFH (-) and BCFH (+) case-reference studies
ranged from 27.9% to 30.5% and did not show significarrevealed that milk, carrot, pumpkin and physical exercise
differences among the groups, regardless of the CFH forreduced, whereas preference for coffee increased ORs for
specific cancer site. Lifestyle factors, especially smokingreast cancer (Table 4). Appreciable differences in ORs for
and drinking habits, were remarkably different between theost lifestyle factors between BCFH (-) and BCFH (+)
genders. subjects were not found.

2) Case-refence study on the association between Tables 5 and 6 summarize the data for association of
lifestyle items and the selected four cancers with GCFHifestyle factors with risks of lung and colorectal cancers,
BCFH, LCFH and CCFH (from Table 3 to Table 6). estimated separately for LCFH (-)/(+) and CCFH (-)/(+)

In both GCFH (-) and (+) subjects, frequent consumptiogroups. Fruits, raw vegetables, carrots, pumpkin and physical
of fruits, raw vegetables, milk, toufu, carrots, pumpkingexercise decreased lung and colorectal cancer in all groups.
cabbage, lettuce and frozen foods as well as frequent physiGanoking was a prominent risk factor for lung cancer in both
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Table 2. Age Standarized Proportions of Selected Lifestyle and Risk Factors among Non-Cancer Outpatients by
Cancer Family History Status (AICHI CANCER CNETER: 1988-1998)

Gastric cancer family history Breast cancer family history BCFH  Lung cancer family history Colorectdhpalyceistory
Male Female Male Female Male Female Male Female
Variables Without With Without With Without With Without With Without With Without With Without With Without With

Pickled 13.23 1297 1096 11.74 1325 11.14 11.10 10.29 13.38* 10.32 11.07 10.79 13.29 11.82 11.11 9.88
vegetables (>=3 times/week)

Fruits 56.25 56.64 72.86 7292 56.38 57.31 7281 7269 56.31 5775 7281 7389 56.39 56.14 7284 7252
(>=3 times/week)

Raw 69.77* 66.75 73.07 7291 69.43 7158 7296 7293 69.52 6845 7290 74.61 69.58 67.72 7298 73.02
vegetables(>=3 times/week)

Greentea 77.64* 80.78 78.94 7801 7797 76.64 7870 8100 7795 77.40 7884 7950 77.81 80.52 7875 79.94

(every day)
Preference 76.99 77.27 7121 7273 77.10 77.66 71.20 73.06 76.96* 80.56 71.17* 73.65 76.94 79.86 71.27* 71.48

for coffee (yes)

Miso soup 63.84 61.57 57.43 59.32 6357 64.61 57.68 5507 6358 63.69 4841 4835 63.71 61.75 57.50 59.96
(>=1/day)

Milk 38.41 40.58 47.92 49.32 38.72 38.15 4799 5124 38.79 37.21 48.07 48.93 38.46* 4294 48.10 48.14
(>=1/day)

Eastern 63.85 62.56 53.77 54.17 63.67 61.67 53.88* 51.06 63.56 65.34 5391 5094 63.76 6129 53.87 5195

type breakfast (yes)
Preference 61.48 59.52 48.45 4831 61.19 6246 4841 47.88 61.36 59.53 48.41 48.35 61.12 62.32 4845 47.39

for oily foods (yes)
Beancurd 37.17 3588 4541 4547 36.93 36.82 4538 4536 37.00 3522 4534 47.79 36.97 36.34 4533 46.52

(>=3 times/week)
Carrots 25.84 2533 50.62 5211 2574 2532 5067 5199 2590 2271 5068 53.03 2573 2593 50.74 50.29

(>=3 times/week)
Pumpkin  7.07 7.78 13.57 13.60 7.09 9.50 13,55 13.24 7.16 6.80 13,51 14.10 7.27 546 1359 12.56

(>=3 times/week)
Cabbage 36.13 35.04 4258 4253 3597 36.01 4270 40.75 36.11 3359 4261 4413 36.06 34.241 42.72* 40.02

(>=3 times/week)
Lettuce 26.12* 23.12 3592 3655 2569 2819 36.01 3472 2582 2478 3591 37.76 2578 2529 36.07* 33.61

(>=3 times/week)
Potatoes 18.71 18.83 37.07v 37.27 1856 21.69 37.17 3540 1865 1844 37.19 3528 1872 1751 3569 36.64

(>=3 times/week)
Egg 61.37 6175 67.92 67.94 6132 64.02 6791 6818 6141 6270 67.84 69.71 6137 6227 67.84 69.05

(>=3 times/week)
Chicken  15.37 15.03 20.72 19.79 15.39 14.81 20.82 17.48 1544 13.66 20.73 20.44 1548 13.38 20.70 19.86

(>=3 times/week)

Beef 10.42 10.67 1051 10.45 10.40 1244 1060 852 1046 9.64 1052 1087 1047 9.86 1052 10.26
(>=3 times/week)
Pork 10.90 11.09 16.67 17.62 10.95 10.78 16.76 16.44 1091 1141 16.72 17.48 11.01 9.56 16.80 15.65

(>=3 times/week)
Sausage 12.58* 10.20 14.30 14.11 1237 16.77 1430 13.86 1243 1369 1435 1261 1250 12.01 14.30 14.06

(>=3 times/week)

Instant 3.53 3.35 1.47 1.38 3.48 3.96 1.46 1.59 3.55* 1.92 1.47 1.23 3.55 2.31 1.47 1.13
foods (>=3 times/week)

Frozen 5.08 5.10 4.62* 3.77 5.13 3.50 4.55 4.01 5.10 4.41 457 355 511 4.55 4.54 4.24
foods(>=3 times/week)

Salted 958 9.03 840 935 953 752 852 699 943 1025 848 793 952 9.01 847 842

fishes(>=3 times/week)

Cooked 28.66* 31.47 28.90 2875 29.07 30.24 28.84 30.10 29.08 29.35 2885 29.60 29.16 28.39 28.80 30.74
fishes(>=3 times/week)

Physical 27.64 28.18 22.08 22.67 27.66* 32.84 2213 2342 27.75 2833 2216 2201 27.72 2869 2216 2240
exercise(>=3 times/month)

Smoking habit

Current 4518 43.88 13.02 13.19 45.03 4335 13.08 12.64 4489 47.44 13.02 1359 45.04 4440 13.11 12.12
smoker

Ceased 30.96 33.63 4.42 464 3122 3526 438 570 3124 3237 443 428 3122 3285 442 468
smoking

Never 23.86 22.49 8255 8217 2376 2138 8254 8166 23.87* 20.18 8255 8214 2375 2275 8247 83.20
smoker

Drinking habit

Current 64.81 66.02 2896 27.87 64.85 64.12 2881 3050 6480 66.39 2885 29.35 64.72 66.98 28.87 28.89

drinker
Ceased 6.00 6.14 1.66 1.29 6.03 5.64 1.61 1.75 6.00 6.17 1.59 1.78 6.08 4.97 1.62 1.55
Never 29.20 27.83 69.37 70.84 29.12 30.24 69.58 67.75 29.20 27.44 6956 6887 29.20 28.05 69.51 69.56

P value <0.05 (obtained from comparison in the same gender group by the specific cancer family history status).
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Table 3. Age and Sex- adjusted Odds Ratios for Gastric Table 4. Age and Sex- adjusted Odds Ratios for Breast

Cancer According to Lifestyle and Risk Factors (Aichi

Cancer Center: 1988-1998)

Cancer according to Lifestyle and Risk Factors (Aichi

Cancer Center: 1988-1998)

GCFH (-)
Variables

GCFH (+)

Odds ratio (95% CI) Odds ratio (95% Cl)\ariables

Pickled vegetables 1.10 (0.95-1.27)
(>=3 times/week vs. <3 times/week)
Fruits 0.81 (0.72-0.91)**
(>=3 times/week vs. <3 times/week)
Raw vegetables 0.81 (0.72-0.91)**
(>=3 times/week vs. <3 times/week)
Green tea 1.04 (0.81-1.35)
(every day vs. not every day)
Preference for coffee 1.04 (0.90-1.20)

(yes vs. no)

Miso soup 0.98 (0.88-1.09)
(>=1/day vs. <1l/day)

Milk 0.98 (0.88-1.09)

(>=1/day vs. <1l/day)
Eastern type breakfast 0.98 (0.87-1.11)
(yes vs. no)
Preference for oily
foods (yes vs. no)
Bean curd 0.81 (0.70-0.95)**
(>=3 times/week vs. <3 times/week)
Carrots 0.81 (0.70-0.94)**
(>=3 times/week vs. <3 times/week)
Pumpkin 0.71 (0.59-0.86)**
(>=3 times/week vs. <3 times/week)
Cabbage 0.85 (0.74-0.99)*
(>=3 times/week vs. <3 times/week)
Lettuce 0.82 (0.72-0.94)**
(>=3 times/week vs. <3 times/week)
Potatoes 0.86 (0.74-0.99)*
(>=3 times/week vs. <3 times/week)
Egg 1.23 (1.03-1.48)*
(>=3 times/week vs. <3 times/week)
Chicken 0.93 (0.80-1.09)
(>=3 times/week vs. <3 times/week)
Beef 1.00 (0.82-1.21)
(>=3 times/week vs. <3 times/week)
Pork 1.08 (0.90-1.29)
(>=3 times/week vs. <3 times/week)
Sausage 1.03 (0.86-1.22)
(>=3 times/week vs. <3 times/week)
Instant foods 1.36 (0.98-1.88)
(>=3 times/week vs. <3 times/week)
Frozen foods 0.93 (0.68-1.28)
(>=3 times/week vs. <3 times/week)
Salted fishes 1.03 (0.87-1.23)
(>=3 times/week vs. <3 times/week)
Cooked fishes 1.08 (0.93-1.26)
(>=3 times/week vs. <3 times/week)
Physical exercise 0.79 (0.70-0.89)**
(>=3 times/month vs. <3 times/month)
Alcohol 1.18 (1.02-1.37)*
(current vs. never smoker)
Smoking 2.47 (2.01-3.03)**
(current vs. never drinker)

1.16 (1.04-1.29)*

1.28 (0.99-1.65)

0.78 (0.63-0.96)*

0.67 (0.55-0.82)*
1.07 (0.64-1.80)

1.04 (0.79-1.37)

1.14 (0.92-1.40)

0.86 (0.70-1.05)

1.07 (0.86-1.34)

1.16 (0.95-1.41)
0.90 (0.67-1.21)
0.71 (0.54-0.92)*
0.83 (0.60-1.14)
0.73 (0.56-0.95)*

0.87 (0.67-1.10)

1.08 (0.82-1.43)

1.29 (0.91-1.82)
1.02 (0.77-1.35)
1.09 (0.77-1.53)

0.93 (0.65-1.32)

0.87 (0.61-1.26)
1.73 (0.93-3.22)
0.44 (0.18-1.10)
1.16 (0.85-1.58)
0.85 (0.64-1.13)

0.71 (0.57-0.89)*

1.14 (0.86-1.50)*

2.54 (1.72-3.76)*

BCFH ()

Odds ratio (95% CI)

BCFH (+)
Odds ratio (95% CI)

Pickled vegetables
(>=3 times/week vs. <3 times/week)
Fruits 0.89 (0.80-0.98)**
(>=3 times/week vs. <3 times/week)
Raw vegetables 0.94 (0.86-1.03)
(>=3 times/week vs. <3 times/week)
Green tea 1.06 (0.87-1.29)

(every day vs. not every day)

Preference for coffee  1.33 (1.18-1.50)**

(yes vs. no)

Miso soup 1.07 (0.98-1.17)
(>=1/day vs. <1l/day)

Milk 0.83 (0.76-0.91)**

(>=1/day vs. <1l/day)
Eastern type breakfast 0.96 (0.87-1.06)
(yes vs. no)
Preference for oily
foods (yes vs. no)
Bean curd 0.93 (0.81-1.06)
(>=3 times/week vs. <3 times/week)
Carrots 0.79 (0.70-0.90)**
(>=3 times/week vs. <3 times/week)
Pumpkin 0.78 (0.69-0.90)**
(>=3 times/week vs. <3 times/week)
Cabbage 1.08 (0.95-1.22)
(>=3 times/week vs. <3 times/week)
Lettuce 0.98 (0.88-1.09)
(>=3 times/week vs. <3 times/week)
Potatoes 0.90 (0.79-1.01)
(>=3 times/week vs. <3 times/week)
Egg 1.02 (0.87-1.19)
(>=3 times/week vs. <3 times/week)
Chicken 0.86 (0.76-0.98)*
(>=3 times/week vs. <3 times/week)
Beef 0.96 (0.82-1.11)
(>=3 times/week vs. <3 times/week)
Pork 0.93 (0.81-1.07)
(>=3 times/week vs. <3 times/week)
Sausage 1.04 (0.90-1.19)
(>=3 times/week vs. <3 times/week)
Instant foods 1.17 (0.82-1.67)
(>=3 times/week vs. <3 times/week)
Frozen foods 1.20 (0.97-1.49)
(>=3 times/week vs. <3 times/week)
Salted fishes 0.95 (0.81-1.11)
(>=3 times/week vs. <3 times/week)
Cooked fishes 0.91 (0.80-1.03)
(>=3 times/week vs. <3 times/week)
Physical exercise

1.02 (0.94-1.11)

Alcohol 1.08 (0.98-1.19)
(current vs. never smoker)

Smoking 1.07 (0.94-1.22)
(current vs. never drinker)

0.86 (0.71-0.94)**

0.78 (0.70-0.87)**
(>=3 times/month vs. <3 times/month)

0.79 (0.44-1.44)

1.01 (0.67-1.53)

0.97 (0.66-1.43)
1.03 (0.48-2.20)
1.25 (0.78-2.01)

1.26 (0.88-1.79)

0.73 (0.52-1.04)

0.98 (0.65-1.46)
0.86 (0.61-1.23)
0.76 (0.46-1.26)

0.56 (0.35-0.91)*
0.80 (0.48-1.35)
0.96 (0.57-1.59)
0.98 (0.62-1.53)
0.72 (0.46-1.14)
1.88 (0.85-4.20)
1.19 (0.73-1.93)
1.21 (0.64-2.30)
0.76 (0.43-1.37)
0.74 (0.41-1.36)
0.49 (0.07-3.71)
0.95 (0.37-2.43)
0.70 (0.32-1.50)
1.25 (0.74-2.09)
0.61 (0.39-0.96)**
0.89 (0.60-1.32)

1.23 (0.73-2.07)

GCFH(+),(-): with, without a gastric cancer family history.

“P value <0.05;" P value <0.01

BCFH(+),(-): with, without a breast cancer family history.

*P value <0.05;"P value <0.01.
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Table 5. Age and Sex- adjusted Odds Ratios for Lung Table 6. Age and Sex- adjusted Odds Ratios for

Cancer According to Lifestyle and Risk Factors (Aichi
Cancer Center: 1988-1998)

Colorectal Cancer according to Lifestyle and Risk
Factors (Aichi Cancer Center: 1988-1998)

LCFH (-) LCFH (+)

Variables

Odds ratio (95% CI) Odds ratio (95% Cl)Variables

CCFH (-) CCFH (+)
Odds ratio (95% CI) Odds ratio (95% ClI)

Pickled vegetables 1.07 (0.91-1.25)
(>=3 times/week vs. <3 times/week)
Fruits 0.64 (0.57-0.73)**
(>=3 times/week vs. <3 times/week)
Raw vegetables 0.70 (0.62-0.79)**
(>=3 times/week vs. <3 times/week)
Green tea 1.10 (0.83-1.47)
(every day vs. not every day)
Preference for coffee 1.61 (1.37-1.90)**

1.16 (0.62-2.19)
0.63 (0.41-0.97)*

0.89 (0.57-1.37)

1.67 (0.51-5.53)

1.26 (0.68-2.31)

(yes vs. no)

Miso soup 1.15 (1.02-1.30)* 1.28 (0.82-2.00)
(>=1/day vs. <1l/day)

Milk 0.82 (0.73-0.93)** 0.66 (0.43-1.02)

(>=1/day vs. <1l/day)
Eastern type breakfast 1.05 (0.92-1.20)
(yes vs. no)
Preference for oily
foods (yes vs. no)
Bean curd 1.03 (0.86-1.23)
(>=3 times/week vs. <3 times/week)
Carrots 0.85 (0.73-0.99)*
(>=3 times/week vs. <3 times/week)
Pumpkin 0.96 (0.80-1.16)
(>=3 times/week vs. <3 times/week)
Cabbage 0.85 (0.73-0.99 )*
(>=3 times/week vs. <3 times/week)
Lettuce 0.80 (0.69-0.93 )**
(>=3 times/week vs. <3 times/week)
Potatoes 1.00 (0.85-1.17)
(>=3 times/week vs. <3 times/week)
Egg 1.09 (0.90-1.32)
(>=3 times/week vs. <3 times/week)
Chicken 0.76 (0.64-0.91)**
(>=3 times/week vs. <3 times/week)
Beef 1.00 (0.81-1.24)
(>=3 times/week vs. <3 times/week)
Pork 1.07 (0.87-1.31)
(>=3 times/week vs. <3 times/week)
Sausage 0.93 (0.76-1.13)
(>=3 times/week vs. <3 times/week)
Instant foods 1.13 (0.77-1.65)
(>=3 times/week vs. <3 times/week)
Frozen foods 0.94 (0.66-1.34) -
(>=3 times/week vs. <3 times/week)
Salted fishes 0.99 (0.82-1.20)
(>=3 times/week vs. <3 times/week)
Cooked fishes 0.80 (0.68-0.94)**
(>=3 times/week vs. <3 times/week)
Physical exercise 0.58 (0.51-0.67)**
(>=3 times/month vs. <3 times/month)
Alcohol 0.90 (0.78-1.05)
(current vs. never smoker)
Smoking 5.92 (4.40-7.96)**
(current vs. never drinker)

1.24 (0.65-2.38)
0.92 (0.82-1.04) 1.1 (0.73-1.69)
1.24 (0.65-2.38)
0.84 (0.49-1.44)
0.59 (0.27-1.31)
0.83 (0.48-1.45)
1.19 (0.69-2.06)
1.11 (0.62-1.99)
1.28 (0.59-2.76)
1.16 (0.64-2.11)
1.31 (0.65-2.65)
1.17 (0.62-2.22)
1.07 (0.54-2.13)
0.55 (0.07-4.24)
¢-)
1.41 (0.74-2.67)
1.07 (0.56-2.05)
0.60 (0.36-0.98)*
0.91 (0.53-1.57)

6.03 (1.81-20.1)*

LCFH(+),(-): with, without a lung cancer family history.
*P value <0.05;"P value <0.01.
No cases reported intake of frozen foods for >=3 times/week.
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Pickled vegetables 1.16 (0.99-1.36)
(>=3 times/week vs. <3 times/week)
Fruits 0.91 (0.80-1.03)
(>=3 times/week vs. <3 times/week)
Raw vegetables 0.85 (0.75-0.96)*
(>=3 times/week vs. <3 times/week)
Green tea 1.00 (0.76-1.31)
(every day vs. not every day)
Preference for coffee 0.92 (0.79-1.08)

0.88 (0.47-1.62)
0.88 (0.59-1.33)
1.00 (0.67-1.50)
0.92 (0.39-2.21)

0.92 (0.58-1.47)

(yes vs. no)

Miso soup 0.89 (0.79-1.00) 1.06 (0.72-1.56)
(>=1/day vs. <1l/day)

Milk 0.88 (0.78-0.99)* 0.73 (0.50-1.06)

(>=1/day vs. <1l/day)
Eastern type breakfast 0.98 (0.85-1.11)
(yes vs. no)
Preference for oily
foods (yes vs. no)
Bean curd 1.11 (0.92-1.33)
(>=3 times/week vs. <3 times/week)
Carrots 0.92 (0.79-1.08)
(>=3 times/week vs. <3 times/week)
Pumpkin 0.92 (0.77-1.12)
(>=3 times/week vs. <3 times/week)
Cabbage 1.05 (0.89-1.24)
(>=3 times/week vs. <3 times/week)
Lettuce 0.94 (0.81-1.08)
(>=3 times/week vs. <3 times/week)
Potatoes 0.94 (0.80-1.10)
(>=3 times/week vs. <3 times/week)
Egg 1.03 (0.85-1.25)
(>=3 times/week vs. <3 times/week)
Chicken 1.01 (0.85-1.19)
(>=3 times/week vs. <3 times/week)
Beef 0.94 (0.76-1.17)
(>=3 times/week vs. <3 times/week)
Pork 1.07 (0.88-1.31)
(>=3 times/week vs. <3 times/week)
Sausage 1.11 (0.92-1.34)
(>=3 times/week vs. <3 times/week)

1.28 (0.83-1.97)
111 (0.99-1.25) 0.83 (0.57-1.21)
1.17 (0.65-2.11)
1.27 (0.75-2.16)
1.52 (0.87-2.64)
1.13 (0.68-1.87)
0.94 (0.58-1.53)
1.38 (0.82-2.31)
1.13 (0.61-2.09)
0.98 (0.56-1.69)
0.97 (0.51-1.85)

1.15 (0.61-2.15)

0.86 (0.43-1.72)

Instant foods 0.97 (0.64-1.47) 0.58 (0.08-4.37)
(>=3 times/week vs. <3 times/week)

Frozen foods 0.86 (0.60-1.24) 1.30 (0.50-3.37)
(>=3 times/week vs. <3 times/week)

Salted fishes 1.01 (0.84-1.22) 1.37 (0.78-2.41)
(>=3 times/week vs. <3 times/week)

Cooked fishes 0.93 (0.79-1.09) 1.25 (0.69-2.26)
(>=3 times/week vs. <3 times/week)

Physical exercise0.76 (0.66-0.87)** 0.96 (0.64-1.44)

(>=3 times/month vs. <3 times/month)

Alcohol 1.32 (1.11-1.57)** 0.89 (0.522-1.52)
(current vs. never smoker)

Smoking 1.08 (0.88-1.32)
(current vs. never drinker)

1.80 (0.836-3.87)

CCFH(+),(-): with, without a colorectal cancer family history.
*P value <0.05;"P value <0.01.
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LCFH (-) (OR=5.92, 95%CI=4.40-7.96) and (+)(OR=6.03,protective factors for gastric, breast, lung and colorectal
95%CI=1.81-20.1) subjects; however, the two ORs did natancers, while smoking/drinking, especially smoking, were
significantly differ. common risk factors. The magnitude of ORs with specific

3) Association of family history with the risk of gastric, lifestyle items was quite similar between CFH (-) and CFH
breast, colorectal and lung cancers (Table 7). In all casg(s;) for all four cancers. These observations thus refuted our
elevation of the OR was limited to the specific site in théhypothesis. We can speculate two tendencies in CFH (+)
family history. GCFH (+) subjects thus had a slightlygroups: an unhealthy lifestyle due to shared family habits,
increased OR only for gastric cancer (OR=1.47and a healthy lifestyle due to fear of cancer. However, we
95%CI=1.27-1.68). For breast cancer the value amongoubt if subjects with CFH are aware of their elevated risk.
BCFH (+), relative to (-), was elevated to 1.71 (95%Cl=1.43indeed, several studies have indicated that a substantial
2.05). Risk of colorectal cancer was higher only amongroportion of women with a BCFH were unaware of their
CCFH (+) subjects (OR=1.59, 95%CI=1.20-1.95) and therieightened risk (Costanza et al., 1992; Vogel et al., 1990;
was an increased OR for lung cancer only among LCFH (4#ash et al., 1992; Murabito et al., 2001; Audrain et al., 1995).
participants (OR=1.44, 95%CI|=1.10-1.88). Even after these subjects are made aware of their elevated

A previously described method (Huang et al., 2000) wassk, this may not result in lifestyle modification, similar to
used to test for possible interactions between CFH and thiee situation with smoking cessation. Although physicians
most relevant-variables (raw vegetable intake, smoking arstrongly recommend stopping smoking, only 8.6% of ACCH
physical exercise) and none proved statistically significanhon-disease outpatients adhere to such advice (Hamajima

etal., 1999).Therefore, it may indicate that only information
Discussion on CFH would be of low effectiveness for promoting lifestyle
modification.

The ACCH, located in central Japan, is a public hospital We here found that a CFH for a cancer site only slightly
accessible to local people without any referrals fronelevated the risk for that specific site of cancer with statistical
physicians or clinics (Inoue et al., 199The lifestyles of  significance. The ORs ranged from 1.4 to 1.7, and were not
our referents have been compared with those of generakger than those of lifestyle factors. No interactions were
population in the same region (Inoue et al., 1997), and nMound between lifestyle factors and family history of current
big difference was detected, suggesting that it is feasible four sites of cancer. Thus, our study indicates that CFH could
use ACCH non-cancer outpatients as referents isomewhatincrease cancer risk, but the impact could be small
epidemiological studies. Accordingly, we employes ourcompared with lifestyle factors. These results are generally
referents as surrogates for the general population living isompatible with earlier published findings. A statistically
central Japan. We hypothesized that subjects with CFEignificant increased in gastric cancer was, for example,
would modify their lifestyle, but we found that dietary habits,observed for those with a family history of gastric (OR 1.6)
physical exercise and smoking/drinking habits in this studyand breast cancer (OR 2.0), but not a family history of lung
did not differ by GCFH, BCFH, CCFH or LCFH. Regardlessor gastrointestinal tract neoplasia (with gastric cancer being
of the CFH status, frequent intake of raw vegetable, carrotexcluded) in a Swedish study (Lagergren et al., 2000). An
and lettuce, as well as frequent physical exercise weielian study (Negri et al., 1997) showed a statistically

Table 7. Odds Ratios (OR) with Cancer Family History for the Four Selected Cancer Sites (Aichi Cancer Center:
1988-1998)

Reference Gastric cancer Breast cancer Colorectal cancer Lung cancer
Whole Female Cases (@B%CI) Cases OR95%CI) Cases OR95%CIl) Cases ORI5%CI)
reference reference
n(%) n(%) n(%) n(%) n(%) n(%)
Gastric cancer family history
Without 44396(87.6) 31971(88.3) 1524(76.7) 1.00 2128(86.7) 1.00 1125(83.2) 1.00 1180(84.4) 1.00
With 6310(12.4) 4219(11.7) 464(23.3) 1.47(1.3-1.7)327(13.3) 1.02(0.9-1.2) 227(16.8) 1.06(0.9-1.3) 218(15.6) 0.85(0.7-1.0)
Breast cancer family history
Without 48980(96.3) 34849(96.3) 1928(97.0) 1.00 2309(94.1) 1.00 1320(97.6) 1.00 1365(97.6) 1.00
With 1726(3.7)  1341(3.7) 60(3.0) 1.04(0.8-1.5) 146(5.9) 1.71(1.2-2.132(2.4) 0.81(0.6-1.3) 33(2.4) 0.83(0.5-1.3)
Colorectal cancer family history
Without 48250(95.2) 34548(95.5) 1893(95.2) 1.00 2337(95.2) 1.00 1228(90.8) 1.00 1341(95.9) 1.00
With 2456(4.8)  1642(4.5) 95(4.8) 0.75(0.6-1.0) 118(4.8) 0.96(0.8-1.2) 124(9.2) 1.59(1.2-2%j(4.1) 0.67(0.5-1.0)*
Lung cancer family history
Without 48443(95.5) 34668(95.8) 1887(94.9) 1.00 2346(95.6) 1.00 1286(95.1) 1.00 1296(92.7) 1.00
With 2263(4.5) 1522(4.2) 101(5.1) 0.96(0.7-1.2) 109(4.4) 0.95(0.8-1.2) 66(4.9) 1.00(0.7-1.3) 102(7.3) 1.44(1.1-1.9)

lcomparison between case and whole reference and adjusted by age, gender, smoking and drinking habits, body mass inéser@bysical
consumption of raw vegetablekomparison between case and female reference and adjusted by age, gender, smoking and drinking habits, body mass
index, physical exercise and consumption of raw vegetables.

‘P value <0.05;" P value <0.01.
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significant increase in breast cancer associated with a familyamajima N, Hirose K, Inoue M, et al (1994). Case-control studies:
history of intestinal (OR 1.32) and breast cancer (OR 2.38), Matched referents or all available contrals2lin Epidemiol,
without any link with a family history of lung, gastric or 47,971-5.

other sites of cancers; furthermore, both women and métamajima N, Kurobe Y, Tajima K (1999). Smoking cessation rate
were at an increased risk of colon cancer if they had a first- 2mong outpatients at a cancer hospifab Control,8, 349-

degree relative with colon (for women OR = 2.43; 95% Ch : . . .
_ ) . _ . _ ) uang X, Tajima K, Hamajima N, et al (1999). Effect of life styles
=1.94-3.04; for men OR = 2.15; 95% Cl = 1.73-2.66) of on the risk of subsite-specific gastric cancer in those with and

breast (for women OR = 1.59; 95% CI = 1.25-2.03; formen 0t family history.J Epidemiol9, 40-5.

OR = 1.30; 95% CI = 1.02-1.66) cancers (Slattery et alyjyang XE, Tajima K, Hamajima N (2000). Comparison of lifestyle
1994). Inthe US, Brownson et al reported (Brownson et al., and risk factors among Japanese with and without gastric cancer
1997) a statistically significant increased risk of lung cancer family history.Int J Cancer86, 421-4.

among those with a family history of lung cancer (OR 1.3)inoue M, Tajima K, Hirose K, et al (1997). Epidemiological features

but not among those with a family history of breast, gastric, Of first-visit outpatients in Japan: comparison with general
colon or rectal cancers. population and variation by sex, age, and seadadalin

: P Epidemiol 50, 69-77.
In conclusion, our study indicated that a CFH for any o ~ _
the four most common sites has no appreciable influen(kaash KM, Holland JC, Halper MS, Miller DG (1992).

heth individual will al heir lif | d Psychological distress and surveillance behaviors of women
on whether an individual will alter their litestyle to reduce ;y a family history of breast cancdrNatl Cancer Inst34,

risk factors for these cancers. There were no significant 24.30.

interactions between CFH and any particular lifestyle factor&une GA, Kune S, Watson LF (1989). The role of heredity in the

Habitual smoking increased, while frequent physical exercise etiology of large bowel cancer: data from the Melbourne

and raw vegetables intake decreased cancer risk, regardlessColorectal Cancer Studyorld J Surg13, 124-9.

of the CFH status. Lagergren J, Ye W, Lindgren A, Nyren O (2000). Heredity and
risk of cancer of the esophagus and gastric ca@hacer
Epidemiol Biomarkers Pre9, 757-60.

La Vecchia C, Negri E, Franceschi S, Gentile A (1992). Family

.. history and the risk of stomach and colorectal ca@ancer,
The authors are grateful to Ms.H. Fujikura and ;5 50){55.

Ms.Y.Yamauchi for data preparation. From April 2002 to j; zv. He Xz, Chapman RS (1991). Smoking and other risk
March 2004, Dr. Xin-En Huang was financial supported by factors for lung cancer in Xuanwei, Chiniat J Epidemiol,
Japan Society for the Promotion of Science and its post- 20, 26-31.
doctoral Fellowships for Foreign Scientists. Lynch HT, Kimberling WJ, Markvicka SE, et al (1986). Genetics
and smoking-associated cancers. A study of 485 families.
Cancer,57, 1640-6.
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