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Alcohol, Smoking, and Dietary Status and Susceptibility to Malignant Lymphoma 
in Japan: Results of a Hospital-based Case-control Study at Aichi Cancer Center
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Recent increase in the incidence of malignant lymphoma (ML) suggests possible involvement of
lifestyle or environmental factors in its genesis. However, evidence for an effect of lifestyle factors,
especially diet, on ML risk among Japanese is lacking. To explore the possibility that lifestyle
factors exert an influence, we have conducted a hospital-based case-control study with 333 histo-
logically confirmed ML cases and 55 904 non-cancer controls who first visited Aichi Cancer
Center Hospital between 1988 and 1997. Multiple logistic regression analysis showed regular alcohol
consumption to be associated with reduced risk of ML, whereas no risk change was observed
for smoking. Some other factors including intake of vegetables (carrots and pumpkin), pork and fish
showed partial associations, but their significance needs further clarification. From the previous
study on genetic background for ML [Matsuo et al., Blood, 97, 3205–3209 (2001)], genetic variation
combined with limited environmental factors should be targeted in future studies.

Key words:    Malignant lymphoma — Lifestyle — Alcohol — Case-control study

Malignant lymphoma (ML) is a rapidly increasing
malignancy in developed countries,1–3) including Japan,
where the age-standardized incidence rates were 8.2 for
males and 5.0 for females in 1993, as opposed to 5.7 and
3.0, respectively in 1975.4) The increasing trend suggests
possible involvement of environmental factors in lym-
phomagenesis, in line with descriptive epidemiological
observations that mortality from non-Hodgkin’s lympho-
mas among persons who migrate and in subsequent gener-
ations more closely resembles that in the host country than
that in the country of origin.5)

Many epidemiological studies have been conducted
mainly in Western countries to assess the relationship
between ML susceptibility and various environmental
influences, including pesticides,6) occupations,7–9) viruses
(human immunodeficiency virus (HIV), human T-cell leu-
kemia virus (HTLV-1),10) and others), Helicobacter pylori
infection,11) blood transfusion,12) primary13) or secondary14)

immunodeficiency, radiation,15) smoking,16, 17) diet (animal
protein,18–21) milk,22) fruits and vegetables,23, 24) and fat20))

and other miscellaneous factors. In Japanese, epidemiolog-
ical studies concerning ML have been mainly concentrated
on HTLV-I related factors because of the extremely high
incidence of HTLV-I infection and adult T-cell leukemia/
lymphoma in some areas.10) Concerning dietary factors,
only eleven epidemiological studies18–28) have been con-
ducted previously across the world, and no information
has been published for Japanese to our knowledge. Simi-
larly, evidence is lacking for the influence, if any, of alco-
hol and smoking status.

To evaluate possible associations between these lifestyle
factors and ML susceptibility, we therefore conducted a
hospital-based case-control study using data from the Hos-
pital Epidemiological Research Program at Aichi Cancer
Center (HERPACC).

MATERIALS AND METHODS

Study subjects  General characteristics of the study popu-
lation and the data collection procedures were as described
elsewhere.29–31) Briefly, a self-administered questionnaire
about lifestyle factors has been given routinely to first-
visit outpatient adults at the Aichi Cancer Center Hospital,
Nagoya since 1988. An expert interviewer checks all
written responses at the time of collection within the
first-visit day after medical examinations. The question-
naire includes questions on demographics, past medical
history, family history, smoking and drinking habits, gen-
eral health condition, reproduction, and beverage and food
intake. The present study is based on data for individuals
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who completed questionnaires between January 1988 and
December 1997.

During the study, questionnaires were handed out to
67 854 (91.3%) first-visit outpatients (n=74 280). Of this
total, the number of respondents was 66 885 (98.6%).
Among these, 10 981 were diagnosed as having cancer
and registered with the hospital cancer-registry system of
Aichi Cancer Center Hospital. The number of non-cancer
patients was 55 904. From all cancer patients, 333 cases
diagnosed histologically as having primary malignant lym-
phomas at Aichi Cancer Center were selected as cases by
identification via the hospital cancer registry system using
the ICD-10 code (C81–85). Cancer cases with multiple
organ involvement were excluded. The non-cancer outpa-
tients were all employed as controls. Matching was not con-
ducted to avoid reduction of statistical power.32) Age and
sex distribution for the two groups are shown in Table I.
Lifestyle factors  Lifestyle factors examined included
smoking, alcohol drinking, habitual physical exercise, and
specific dietary items. Smoking status was categorized
into three (current smoker, former smoker, and never
smoker). Ever-smoker included current and former smok-
ers. Former smokers were defined as persons who had quit
smoking at least 1 year previously. Drinking status was
also categorized into three (current, former, and never
drinker). Former drinkers were defined as persons who
had quit drinking at least 1 year previously. Consumption
of each type of alcoholic beverage (Japanese sake, beer,
shochu and whiskey) was determined as the average num-
ber of drinks per day, converted into Japanese sake (rice
wine) equivalents. One drink equates to one “gou” (180
ml) of sake, one regular bottle (633 ml) of beer or two
shots (57 ml) of whisky. One drink of “shochu” (distilled
spirit) containing 25% ethanol was rated as 108 ml. Wine
was not included in the present questionnaire because of
its relatively limited consumption by Japanese. Total
amount of alcohol consumed (ml/day) was estimated as

the summarized amounts of Japanese sake, beer, shochu,
and whiskey among current and former drinkers.

Dietary factors were analyzed in terms of 11 dietary
habits and consumption frequency of three beverages and
23 food items. Dietary items were divided into four or five
groups according to the frequency of consumption before
the onset of current symptoms or the interview in the
questionnaire and these were further divided into two sub-
groups for analyses. Details of preferences for salty and
greasy food were included in general dietary habits.
Statistical analyses  The effect of each lifestyle factor
was assessed in terms of the odds ratio (OR). All ORs and
95% confidence intervals (CIs) were adjusted for sex and
age as a continuous variable, instead of age-sex matching,
using an unconditional logistic regression model. The ORs
concerning each lifestyle factor were estimated for all sub-
jects except those for whom that information was lacking,
and for the subjects divided by sex. All statistical analyses
were performed using STATA version 7 software (STATA
Corporation, Inc., College Station, TX).

RESULTS

As shown in Table I, cases were slightly older than con-
trols. Males were dominant in cases and females in con-
trols.

Significantly increased ORs were observed for former
smokers, but not for current smokers (Table II). The rela-
tively small number of cases in this group (22 out of 333
cases) might have given an unstable risk estimation. The
OR for ever-smokers relative to never smokers pointed to
a slightly increased risk, but without statistical signifi-
cance. Number of cigarettes per day in current smokers
was without obvious influence.

Current drinking was associated with decreased risk of
malignant lymphoma for all subjects (Table II), the age-
sex-adjusted OR relative to never drinkers being 0.67

Table I. Agea) and Sex Distribution of the Subjects in Aichi Cancer Center Hospital, 1988–1997

References Cases

All Male Female All Male Female

Total number 55904 15811 40093 333 202 131
of subjects

Age number (%)
<30 5650 (10.1) 1351 ( 8.5) 4299 (10.7) 19 ( 5.7) 14 ( 6.9) 5 ( 3.8)
30–39 9308 (16.7) 1893 (12.0) 7415 (18.5) 28 ( 8.4) 22 (10.9) 6 ( 4.6)
40–49 17387 (31.1) 3832 (24.2) 13555 (33.8) 67 (20.1) 40 (19.8) 27 (20.6)
50–59 12789 (22.9) 4122 (26.1) 8667 (21.6) 100 (30.0) 58 (28.7) 42 (32.1)
60–69 7957 (14.23) 3323 (21.0) 4634 (11.6) 73 (21.9) 40 (19.8) 33 (25.2)
70– 2813 ( 5.0) 1290 ( 8.2) 1523 ( 3.8) 46 (13.8) 28 (13.9) 18 (13.8)

a) Age at diagnosis or interview.  
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(0.25–0.85). The same trend was observed when the anal-
ysis was conducted according to sex. Drinking amount for
current drinkers compared with never drinkers did not dif-
fer with a cut-off of 1.5 drinks per day, with reduced risk
above and below this level. For former drinkers, similar
analyses were conducted but the small number of cases in
this category made stable estimation difficult.

Table III shows the age-sex-adjusted ORs for dietary
factors with the subject distribution for each. Preference
for salty and greasy foods was not associated with risk.
Frequent consumption of raw vegetables, green vegeta-
bles, carrot, cabbage, lettuce, potato, and fruits also did
not change the risk, whereas a significant reduction of risk
for all subjects was evident for pumpkin. Focusing on
females, carrots also showed a risk reduction. Various

types of meat except pork, and milk consumption were not
linked to increased or decreased ORs. For pork consump-
tion, statistically significantly increased ORs were
observed for overall and male analyses, and the OR for
females showed a similar trend. Fish demonstrated a
reduced OR limited to females. The ORs for soybean
product as well as Japanese tea, coffee, and black tea did
not point to any change in risk.

DISCUSSION

The present hospital-based case-control study demon-
strated a statistically significantly decreased risk of ML
with habitual alcohol consumption on overall analysis,
while smoking was without clear influence. Salty and

Table II. Adjusted a) ORs and 95%CIs According to Smoking, Drinking, and Physical Exercise

Number of subjects (cases/references) ORs and 95%CIs

All
333/55904

Male
202/15811

Female
131/40093 All Male Female

Smoking statusb)

Never 148/36844 42/3648 106/33196 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
Former 22/1363 18/861 4/502 1.90 (1.16–3.07) 1.75 (1.00–3.06) 3.08 (1.12–8.42)
Current 163/17635 142/11290 21/6345 1.10 (0.83–1.46) 1.06 (0.75–1.50) 1.37 (0.85–2.19)
Unknown 0/62 0/12 0/50 — — —
Ever 185/18998 160/12151 25/6847 1.16 (0.88–1.53) 1.11 (0.79–1.57) 1.50 (0.97–2.33)

Numbers of cigarettes for current smokers
Never 148/36844 42/3648 106/33196 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
1–19/day 51/7228 39/2988 12/4240 1.04 (0.73–1.47) 1.08 (0.70–1.69) 1.19 (0.65–2.17)
≥20/day 112/10407 103/8302 9/2105 1.12 (0.81–1.53) 1.06 (0.74–1.52) 1.68 (0.85–3.34)

Drinking status c)

Never 183/32873 74/4618 109/28255 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
Former 14/1011 12/609 2/402 1.01 (0.85–1.77) 1.14 (0.61–2.12) 1.18 (0.29–4.80)
Current 136/21971 116/10579 20/11392 0.67 (0.52–0.85) 0.70 (0.52–0.94) 0.62 (0.29–1.00)
Unknown 0/49 0/5 0/44 — — —
Never/Former 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
Current 0.67 (0.52–0.85) 0.69 (0.52–0.91) 0.62 (0.38–1.00)

Amount of drinking
Current drinkers

Never 183/32873 74/4618 109/28255 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
<1.5 drinks/day 87/17199 69/6605 18/10594 0.63 (0.48–0.83) 0.67 (0.48–0.93) 0.60 (0.36–0.99)
≥1.5 drinks/day 49/4821 47/3979 2/842 0.74 (0.52–1.04) 0.74 (0.52–1.08) 0.85 (0.20–3.48)

Former drinkers
Never 193/32873 74/4618 109/28255 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
<1.5 drinks/day 13/695 11/344 2/351 1.57 (0.87–2.82) 1.82 (0.95–3.59) 1.33 (0.33–5.43)
≥1.5 drinks/day 1/365 1/270 0/95 0.18 (0.02–1.28) 0.21 (0.03–1.53) NEd)

a) Age-adjustment for the analysis according to sex, and age-sex-adjustment for the combined analysis. Subjects classified as
‘Unknown’ were excluded from the analyses.
b) Former smokers were defined as subjects who had quit smoking at least 1 year previously.
c) Former drinkers were defined as the subjects who had quit drinking at least 1 year previously. One drink indicates one “gou” of
Japanese sake which contains 27 ml of ethanol.
d) NE indicates not estimated, because no cases are in this group.
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Table III. Adjusteda) ORs and 95%CIs for Malignant Lymphoma According to Intake of Food Items

Number of subjects (cases/controls) Adjusted ORs and 95%CIs

All
333/55904

Male
202/15811

Female
131/40093 All Male Female

Preference for salty food No 99/19757 50/3994 49/15763 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
Yes 234/36053 152/11793 82/24260 1.12 (0.88–1.42) 1.06 (0.77 –1.46) 1.17 (0.82–1.66)
Unknown 0/94 0/24 0/70 — — —

Preference for oily food No 150/26813 72/6188 78/20325 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
Yes 183/28924 130/9576 53/19348 1.02 (0.82–1.27) 1.20 (0.90–1.61) 0.82 (0.58–1.16)
Unknown 0/167 0/47 0/120 — — —

Raw vegetable intake Occasionally or less 92/13831 49/4892 43/10749 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
≥3–4 times/week 240/35337 152/10885 88/29238 1.08 (0.85–1.38) 1.38 (1.00–1.90) 0.84 (0.58–1.21)
Unknown 1/146 1/30 0/106 — — —

Green vegetables Occasionally or less 171/26824 111/9501 60/17323 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
≥3–4 times/week 162/28971 91/6277 71/22694 0.99 (0.80–1.24) 1.19 (0.90–1.57) 0.79 (0.56–1.12)
Unknown 0/109 0/33 0/76 — — —

Carrot Occasionally or less 224/31810 145/11806 79/20004 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
≥3–4 times/week 109/23918 57/3947 52/19971 0.86 (0.68–1.09) 1.15 (0.84–1.56) 0.63 (0.45–0.90)
Unknown 0/176 0/58 0/118 — — —

Pumpkin Occasionally or less 309/49335 190/14664 119/34671 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
≥3–4 times/week 24/6387 12/1078 12/5309 0.63 (0.41–0.96) 0.80 (0.44–1.44) 0.48 (0.26–0.88)
Unknown 0/182 0/69 0/113 — — —

Cabbage Occasionally or less 219/32764 134/10084 85/22680 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
≥3–4 times/week 112/22955 68/5669 44/17286 0.82 (0.65–1.03) 0.91 (0.68–1.22) 0.70 (0.49–1.01)
Unknown 2/185 0/58 2/127 — — —

Lettuce Occasionally or less 239/37084 146/11689 93/25395 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
≥3–4 times/week 93/18522 56/4037 37/14485 0.97 (0.76–1.23) 1.14 (0.84–1.56) 0.79 (0.54–1.16)
Unknown 1/298 0/85 1/213 — — —

Potato Occasionally or less 240/37968 157/12827 83/25141 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
≥3–4 times/week 93/17760 45/2931 48/14829 1.03 (0.81–1.32) 1.21 (0.86–1.69) 0.90 (0.63–1.28)
Unknown 0/176 0/53 0/123 — — —

Fruit intake Occasionally or less 117/17271 81/6796 36/10475 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
≥3–4 times/week 216/38504 121/8981 95/29523 0.90 (0.72–1.14) 1.06 (0.79–1.41) 0.73 (0.49–1.07)
Unknown 0/129 0/34 0/95 — — —

Milk consumption Occasionally or less 187/30846 124/9677 63/211969 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
Everyday 145/24904 77/6081 68/18823 0.96 (0.77–1.20) 0.94 (0.70–1.25) 1.03 (0.73–1.46)
Unknown 1/154 1/53 0/101 — — —

Beef Occasionally or less 300/49869 101/14103 119/35766 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
≥3–4 times/week 32/5878 20/1655 12/4223 0.99 (0.69–1.43) 0.99 (0.62–1.58) 0.94 (0.52–1.70)
Unknown 1/157 1/53 0/104 — — —

Pork Occasionally or less 278/47295 169/14062 109/33233 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
≥3–4 times/week 55/8438 33/1693 22/6745 1.49 (1.11–2.00) 1.75 (1.20–2.56) 1.24 (0.78–1.96)
Unknown 0/171 0/56 0/115 — — —

Chicken Occasionally or less 268/44844 166/13306 102/31538 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
≥3–4 times/week 65/10913 36/2460 29/8453 1.09 (0.83–1.44) 1.17 (0.81–1.68) 0.99 (0.66–1.50)
Unknown 0/147 0/45 0/102 — — —

Egg Occasionally or less 117/18547 75/5985 42/12562 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
≥3–4 times/week 216/37261 127/9791 89/27470 1.04 (0.83–1.31) 1.04 (0.78–1.39) 1.11 (0.77–1.61)
Unknown 0/96 0/35 0/61 — — —

Salty fish Occasionally or less 302/50720 184/14236 118/36484 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
≥3–4 times/week 31/4978 18/1513 13/3465 0.88 (0.61–1.28) 0.87 (0.53–1.41) 0.92 (0.51–1.63)
Unknown 0/206 0/62 0/144 — — —

Fish dish Occasionally or less 226/38466 132/10819 94/27647 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
≥3–4 times/week 104/17287 68/4939 36/12348 0.89 (0.70–1.12) 1.07 (0.79–1.44) 0.67 (0.46–0.99)
Unknown 3/151 2/53 1/98 — — —

Miso soup Occasionally or less 103/22333 61/5620 42/16713 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
≥3–4 times/week 229/33504 40/10167 89/23337 1.26 (1.00–1.59) 1.22 (0.90–1.66) 1.35 (0.93–1.95)
Unknown 1/67 1/24 0/43 — — —

Tofu Occasionally or less 197/31670 128/9894 69/21776 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
≥3–4 times/week 136/24082 74/5859 62/18223 0.89 (0.71–1.11) 0.91 (0.68–1.22) 0.90 (0.63–1.27)
Unknown 0/152 0/58 0/94 — — —

Japanese tea consumptionb) Occasionally or less 44/8667 28/2564 16/6103 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
Everyday 197/32166 121/9171 76/22995 1.04 (0.75–1.46) 1.13 (0.74–1.72) 0.95 (0.55–1.64)
Unknown 92/15071 53/4076 39/10995 — — —

Coffee consumptionb) Occasionally or less 98/16771 51/4321 47/12450 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
Everyday 143/24075 98/7418 45/16657 1.07 (0.82–1.39) 1.18 (0.83–1.66) 0.97 (0.64–1.40)
Unknown 92/15058 53/4072 39/10986 — — —

Black tea consumption b) Occasionally or less 224/37454 141/11043 83/26411 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
Everyday 16/3280 8/664 8/2616 1.04 (0.62–1.73) 0.97 (0.47–1.99) 1.18 (0.57–2.45)
Unknown 93/15170 53/4104 40/11066 — — —

a) All ORs were adjusted for age. Sex is additionally adjusted in overall analyses. The subjects who were classified as ‘Unknown’ for each evaluated factor
were excluded from analyses of the factor.
b) Subjects before 1990 were categorized into the ‘Unknown’ group because information on Japanese tea, coffee, and tea consumption was only collected from
this time point.
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greasy food preferences were also not associated with risk,
while only pumpkin consumption, among vegetable and
fruit, showed a significantly reduced risk. Consumption of
pork, but not other animal proteins (beef, chicken, milk,
and egg) was associated with elevation and fish consump-
tion with reduction in risk, the latter only in females.

The decrease with alcohol consumption observed over-
all as well as for each sex is of particular interest, since the
data in the literature are equivocal. The first hospital-based
case-control study conducted in northern Italy evaluated
alcohol consumption according to the beverage type, and
found no relation.21) Similarly, no association was seen in
two studies,25, 33) but most of the other studies did not eval-
uate alcohol consumption. A recent population-based case-
control study conducted in the United States (US) pointed
to a significant risk reduction with alcohol consumption
among women and a similar but non-significant trend
among men.34) Although there is controversy about alcohol
and ML risk, several cohort studies conducted in Asian
countries have revealed decreased incidences of cancer in
moderate alcohol consumers.35, 36) Possible underlying
mechanisms for this preventive effect remain unclear and
the existence of unknown confounders could not be ruled
out, but further evaluations by epidemiological or biologi-
cal studies are clearly warranted.

Concerning smoking, there have been several reports of
a positive association with lymphoma risk,16, 17, 25, 27, 34, 37–40)

but most population-based case-control or cohort studies
have consistently shown no association except for the first
report by Brown et al. from the US.16) Our observations
are thus in line with the literature.

Cunningham found a positive correlation between ML
and protein consumption,18) and an animal experiment
yielded a high incidence of ML only among rats fed a high
protein diet.41) Several epidemiological studies have shown
a high risk with high animal protein,19–22, 25) especially of
bovine origin, but conflicting results have also been
reported.23) A hypothetical mechanism for animal protein
lymphomagenesis is chronic antigenic stimulation through
protein absorption via the gastrointestinal epithelium that
might act in concert with other factors such as viruses or
genetic susceptibility.18) A nested case-control study con-
ducted in US showed a higher risk of lymphatic system
malignancies among workers in the meat industry, and
some relation to exposure to animal protein was sug-
gested.42) The significance of an association with pork con-
sumption is therefore not clear.

Studies concerning vegetable consumption have mostly
given inconsistent results and the magnitudes of effects
were not large. For example, Zhang et al. reported a possi-
ble risk reduction for frequent consumers of vegetables
and fruits24) although the statistical significance was mar-
ginal (OR 0.62; 0.38–1.02). They analyzed specific nutri-
ents (e.g., carotene, lycopene, fiber, and vitamins) but only

fiber showed the risk change. The same research group
analyzed vitamin supplement use in another study and
found no apparent association.28) The validity of the
reduced risk observed here for pumpkin and to a certain
extent carrot remains to be confirmed.

It is necessary that the background of this hospital-
based case-control study program, HERPACC, be
described. Because the cases and controls were selected
from the same source population of first-visit outpatients,
this study is internally valid and the representativeness of
the subjects has already been described elsewhere.30)

Improbability of selection bias in HERPACC has been
argued in detail.31) The limitation of the present study was
that the number of cases compared to controls was too
small to ensure comparability. Although it is true that effi-
ciency does not increase above a control:case ratio of 4:1
given a fixed number of cases, a higher control:case ratio
certainly does not hurt efficiency, and may lead to a mar-
ginal improvement. Thus, we saw no reason not to include
the entire control group in the analysis in spite of selecting
a random sample. The methodological issue of using all
available non-cancer individuals as a control group has
already been discussed elsewhere.32) Although this study
was thus methodologically validated, careful interpretation
is necessary in extrapolation of our results to the general
Japanese population. ML requires specific experience for
histological diagnosis and treatment because of the com-
plex sub-classification depending on clinicopathological
features, and the possibility that cases had been selected
before visiting the hospital could not be completely ruled
out. In addition, the fact that the influence of other factors,
such as dietary fat,43) was not examined in this study must
be taken into consideration.

Considering recent developments in molecular epidemi-
ology, future studies in this field could expand to cover
genetic background and its interactions with environmen-
tal factors. Based on the results obtained in the present
study, the influence of environmental factors in lympho-
magenesis seems to be limited. As we previously suggested
in connection with the association between ML suscepti-
bility and folate/methionine metabolizing enzyme poly-
morphisms,44) a certain genetic background could pre-
dispose to the occurrence of ML. Further epidemiological
studies should cover genetic aspects as well as environ-
mental exposures.

In conclusion, our data showed possible benefit of alco-
hol consumption regarding risk of malignant lymphoma
among Japanese, whereas no link was evident with smok-
ing. Some dietary factors including vegetables (carrot and
pumpkin), pork and fish showed partial associations in our
series but their pathogenic significance needs further clari-
fication. While there remains controversy regarding the
relevance of lifestyle factors to lymphomagenesis, our data
provide a basis for further investigations.
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