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Tea and Coffee Consumption and Risk of Colon and
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Abstract: The association berween coffee and black tea con-
sumption and the subsequent risk of colon and rectal cancer
was investigated within a Finnish clinical trial cohort. One
hundred eleven cases of colon cancer and 83 cases of rectal
cancer were diagnosed over a median of 8.0 vears of follow-
up. Proportional hazards regression models were used to
derive adjusted relative risks (RR) and 95% confidence in-
tervals (Cl) for the association between coffee and tea con-
sumption and cancer incidence. After controiling for
confounders, coffee was not significantly associated with
colon or rectal cancer. A positive association was seen for
increased consumption of tea drinking and colon cancer.
Compared with persons who did not drink tea, those who
consumed <! cup/day had an RR of 140 (95% CI = 0.84—
2.33) and those who consumed 21 cup/day had an RR of 2.09
(95% Ci = 1.34-3.26, p for trend = 0.001). In conirast, tea
consumption had little effect on rectal cancer incidence. This
study does not support the hypothesis that coffee and tea
prorect against colorectal cancer risk. However, given the
strength of the tea-colon cancer association and the signifi-
cant gradient of risk we observed across level of intake,
Surther epidemiologic research of this relationship in other
populations seems warranted.

Introduction

Coffee consumption in Finland is among the highest in the
world (1). In a national report on health behavior, only 7% of
a sample of Finnish men between the ages of 55 and 64 years
reported that they did not drink coffee (2). The results of
epidemiclogic studies of coffee and large bowel cancer have
not been consistent. Coffee drinking has been inversely
(3—11) and positively (12-14) associated with colon or rectal
cancer, and some studies have seen no relationship (15-18).

Until recently, tea has received substantially fess attention
than coffee as a potential risk factor for colorectal cancer.
Tea drinkers are the minority in Finland: only 38% of the
National Public Health Institute sample of older men re-
ported that thev drank tea (2). The reported results docu-

menting the relatonship between tea and colorectal cancer

are inconsistent and are complicated by evidence that green
and black tea are chemically different and may not have
similar associations with colon or other cancers. Green tea
is produced from heated and dried tea leaves; black tea is
produced from leaves by enzymatic oxidation, which also
converts most of the flavonols and some other phenois to
oxidized forms (19). A recent review by Kohlmeier and
co-workers (20} concluded that the available evidence sug-
gested a protective effect of green tea on the development
of zolon cancer. Fer black tea, these authors noted that some
epidemiclogic evidence indicated an increased risk of colon
or rectal cancer. some studies found no association, and
several studies known to have collected information on tea
consumption have vet to report their results.

We present here results for an analysis of the association
between tea and coffee consumption and risk for colon and
recial cancers conducted within a trial-based cohort of Finn-
1sh. middle-aged. male smokers. In Finland, the majonty of
ez Jrinkers consume black tea; therefore, our results have
imrications primanly for black tea.

Subjects and Methods

Sample Population

The Alpha-Tocopherol Beta-Carotene Cancer Prevention
Study (ATBC Study) was a large, randomized, double-blind,
piacebo-controlied prevention trial to determine whether
daiyv supplementanon with o-tocopherol, B-carotene, ot both
wculd reduce the incidence of lung or other cancers. The
study was conducted in Finland between 1985 and 1993 as a
joint project between the National Public Health Institute in
Finiand and the US National Cancer Institute. The overall
design, rationale. and objectives of this study have been
pubiished (21). Briefly, 29,133 male smokers between the
ages of 50 and 69 vears were recruited from southwestern
Finiand between 1985 and 1988 and randomly assigned to
cre of four groups on the basis of a 2 x 2 factorial design.
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Participants received 50 mg/day a-tocopherol (as dl-ct-to-
copheryl acetate), 20 mg/day B-carotene, o-tocopherol and
B-carotene, or placebo. Follow-up continued for five to eight
years during the tnal, until death or 30 April 1993 (median
follow-up 6.1 yr), and follow-up was continued after inter-
vention. Men who were alcoholics. who had cirrhosis of the
liver, severe angina with exertion, or chronic renal insuffi-
ciency, or whe had been previously diagnosed with cancer
were excluded from the study. Those taking supplements of
vitamin E or A or -carotene in excess of defined amounts or
receiving anticoagulant therapy were also excluded.

Case Identification

For this analvsis, cohort cases were defined as all incident
cases of colon cancer (ICD-9 code 153; = 111} and rectal
cancer (ICD-9 code 154; n = 83) diagnosed between May
1985 and May 1995 and identified through the Finnish Can-
cer Registry (22). Medical records were reviewed at the
central office by study physicians, including oncologists, to
confirm diagnoses. Pathology and cytology specimens were
reviewed, and a final histopathological diagnosis (World
Health Organization classification) was assigned. For the
few cases with more than one malignant colorectal tumor,
the histology and diagnosis date for the earliest cancer di-
agnosed were used.

Data Collection

At baseline, study subjects completed a demographic and
general medical history questionnaire and a food-frequency
{use) questionnatre and provided a fasting blood sample. Of
the total cohort. 27,111 men completed the dietary question-
naire. Dietary information was available for 106 colon and
79 rectal cancer cases. The ATBC Study food use guestion-
naire consisted of a modified diet history including portion
size and frequency of consumption for 203 food items and
73 mixed dishes 23)}. Color pictures of foods and beverages,
with examples of different portion sizes, assisted the par-
ticipants to specifv the portion size consumed. The coffee
and tea questions in the diet history do not discriminate

between caffeinated and decaffeinated beverages or between

black and green tea: however, only black tea is pictured in
the booklet. This instrument was intended to measure usual
intake over the previous 12 months. Dietary intake was es-
timated through the use of food composition data available
from the National Public Health Institute of Finland. The
dietary instrument used to quantify measurement of tea and
coffee consumption has been shown to be reproducible (in-
traciass correlation coefficients of 0.74 and 0.70, respec-
tively} and valid (Pearson correlation coefficients of 0.66
and (.76, respecuvely).

Statistical Analysis

Statistical analyses were performed using Statistical
Analvsis Systems software (23,24). Cox regression methods
were used to estimate the association between tea and coffee
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and incidence of colon and rectal cancers and between tea
and coffee and colon cancer mortality (25). QOur analysis
used follow-up time as the underlving time metric and ad-
Justed for age ar randoimization as a continuous variable,
Biclogic evidence 126} and previous reports from this popu-
lation (27-29) and others (30,31) suggest that risk factors
are not consistent between colon and rectal cancer. Thus,
for analysis, models were developed for colon and rectal
cancers as separale sites.

Tea and coffee were not highly correlated with total en-
ergy intake [Spearman R =0.05 and 0.22 for logarithmically
transformed continuous measures of tea and coffee with
logarithmically transformed energy (kcal), respecuvely];
therefore, they were not energy adjusted for analysis. We
coniirmed the validity of this approach by testing logarith-
micaily transformed continuous measures of tea and coffee,
either energy adjusted or unadjusted. in multivariate models
and concluded that the two results (energy adjusted vs. un-
adjusted) were not appreciably different from each other.
For tea and coffes. three categories were constructed on the
basis of the distribution of intake within the cohort, but with
the categories defined relative to the 170-mi cups (tea) and
11G-ml cups (coffee) pictured in the food use questionnaire.
For tea, categories were nondrinkers. <1 cup/day, and 21
cup/day. For coffee. categories were (-4 cups/day, >4-6
cups/day, and >6 cups/day. Other dietary variables of inter-
est. including fat, protein, fiber, sugar, alcohol, calcium,
folate, iron, fruii, vegetable, and red meat intake, were more
highly corretated with energy intake and were logarithmi-
cally transformed to normalize their distributions and ad-
justed for total energy intake according to the residual
method of Willett (32;. Supplemental intake of vitamins and
minerals of interest were added wo dietary intake before
transformation and energy adjustment. Dietary variables
{other than tea and coffee) were eniered into models as
indicator variabies defined by the second through fourth
quartiles of intake among the cohort. with the lowest quartle
as the referent group. To conduct a linear trend test across
levels of coffee and tea consumption, vanables were created
using exposure scores based on the median values for each
category of each beverage among the controls.

Variables included in the multivariate models were those
that confounded the association between coffee or tea and
colon or rectal carcer and those that were risk factors for
cancer at either site. The association between tea and coffee
consumption and colon and rectal cancers was evaluated
within multivariaie models that included age at randomiza-
tion. intervention group, calcium intake, occupational physi-
cal activity, and bodv mass index (BMI) (kg/m?). Serum
cholesterol (mmol/l. logarithmically transformed) was also
included in the rectal cancer models. Intervention group assign-
ment was coded as three indicator variables for a-tocopherol,
B-carotene, and o-tocopherol and P-carotene supplementa-
tion and with the placebo group as a reference. Occupational
physical activity was coded as four indicator variables, with
sedentary work as the referent categorv. Results are reported
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as multivanate adjusted relative risks (RR} of colon or rectal
cancer incidence with 95% confidence intervals (CI).

Effect modification was assessed by including factors and
their cross-product terms in the model and through stratified
analyses within low and high categories of factors (on the
basis of median splits). For effect modification analyses, tea
and coffee were coded as continuous variables, and the me-
dian value from each of the energy-adjusted quartiles was
used as a conunuous variable for other dietary factors. We
checked the validity of the proportional hazards assumption
by examining the cross-product term of follow-up time and
the covariate of interest. There were no departures from
proportional hazards assumption for any covanate included
n the final models. The results were unchanged when per-
sons with cancers diagnosed during the first two years of
follow-up were eliminated from the analysis. Therefore, all
persons with colon and rectal cancer diagnosed during the
trial were included in the final modeis.

Results

One hundred eleven incident cases of colon cancer and
83 cases of rectai cancer were ascertained. Median follow-up

was 8.0 years. Overall, there were few differences between
cancer cases and noncases (data not presented). Colon cancer
cases were older, had a higher BMI, were less physically
active at work. and tended to consume less calcium, less
coffee, and more tea than noncases. Persons with rectal can-
cer were more likely to be older and to have a lower serum
cholesterol level than noncases. Approximately 97% of this
population drank coffee and 40% consumed tea. Of the study
participants. 34% drank coffee and tea, 63% consumed only
coffee, 2% consumed only tea, and only 1% did not drink
coffee or tea. Coffee and tea intake were not highly corre-
lated (Spearman R = —0.29 for logarithmically transformed
contimuous variables, p = 0.001). Because there were some
notable differences between tea drinkers and nondrinkers in
this populaucn, selected baseline characteristics for partici-
pants (Table 1) are presented by tea drinking status (drinker
vs. nondrinker). For the most part, tea drinking was associ-
ated with more healthful behaviors. including less smoking,
lower serum cholesterol levels, a lower intake of red meat
and fat, and a higher intake of fruits and vegetables. In
contrast, calcium intake was fower and alcohol intake was
higher among tea drinkers than among nondrinkers. In the
four months before completion of the baseline medical his-

Table 1. Selected Baseline Characteristics for Tea Drinkers and Nondrinkers

Means + SD
Nondrinkers Tea drinkers
Characteristic (n=17364) (n=9,744) P Value
Follow-up, yr 75+¢ 19 76+ 1.8 0.001
Age. yr 572+ 50 571 % 51 043
Body mass index. kg/m* 263% 33 2% 37 0.23
Smoking, pack-yr 379+ 182 352 181 <0.001
Serem cholesterol. mmol/1 63+ .2 62+ 1.1 <0.001
Daily intake
Energy, kcal/day 2,788 =+ 788 2.862 =783 <0.001
Fat, g/day 124 *= 17 121 = 17 <0.001
Fiber. g/day 256+ 80 257+ 76 0.36
Alcohol, g/day 176+ 211 188 £ 2138 <0.001
Calcium, mg/day 1424 +426 1,366 + 699 <0.001
Fruits, g/day 843+ 785 966 + 787 <0.001
Vegetables, g/dav 432+ 408 ° 545+ 454 <0.001
Red meat, g/day 167 * 799 160 + 721 <0.001
Coffee, ml/day 674 £ 344 489 £ 305 <0.001
Physical activity (werk),? % 0.001
Nonworker 43 40
Sedentary 13 &
Walker 17 21
Walker/lifler 17 15
Heavy labor 1o 8
Gastrointestinal symptoms, %
past 4 mo
Constipation 7 7 0.61
Diarthea 8 1t 0.001
Flatuience 25 3l 0.001
Heartburn 26 31 0.001
Intestinaj cramps 17 21 0.001
Nausea 5 5 0.0t

a: Energy-adjusted means and standard deviations are reported for nutrients and foods.

& Percentages mav not add to 100 becausa of rounding.
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tory guestionnaire, tea drinkers were more likely to report
experiencing gastroinlestinal symptoms, including diarthea,
intestinal cramps, nausea. heartburn, and flatulence. Gastro-
intestinal symptoms did not appreciably aiter the associa-
uons between tea, coffee, and colon or rectal cancer. Risk
estimates for the association between symptoms and colon
cancer ranged from 0.9 to 1.4 and for the association between
symptoms and rectal cancer ranged from 0.7 to 1.9 and, in
general, had wide CI and were not important predictors of
cancer incidence at either site.

The median intake of coffee did not differ between cases
of colon and rectal cancer and noncases (median 5.0
cups/day). The evaluation of the association between coffee
and colon and rectal cancer is presented in Table 2. Overall,
coffee drinking was not significantly associated with cancer
at either site. Initially, we observed a nonsignificant protec-
tive association of coffee intake for colon cancer; however,
in subsequent analyses, we found that tea was a significant
confounder for the relationship between coffee and cancer
risk and, when included in the multivariate models, adjusted
the RR for coffee upward.

Table 2. RR of Colon and Rectal Cancer According to
Coffee Intake-

Coffee Intake, Cases/ P for
cups/day Nonmcases RR 95% CI Trend

Colon cancer?

0.11
<4 51/10,083 1.00
>4 31/8.804 0.73 0.47-1.16
>6 24/8.115 0.69 0.42-1.13
Colon cancer®
045
<1 51/10,083 1.00
>4 31/8,804 0.83 0.52-1.32
>6 24/8,115 0.84 0.50-1.40
Rectal cancer?
044 -
<4 33/10,009 1.00
>4 29/8,806 1.05 0.63-1.75
>6 17/8, 124 0.77 0.43-1.40
Recral cancer®
0.36
<3 3%/10,099 1.00
> 29/8,806 1.02 0.61-1.71
»6 17/8,124 0.74 0.40-1.36

«: Abbreviations are as follows: RR, relative nsk: CI, confidence intervai.

&: Adjusted for age. intervenuon group, calcium, occupational physical
acuvity, and body mass index (BMI).

v Adjusted for age, intervention group, calcrum, occupational physical
acuvity, BMI. and tea.

4 Adjusted for age, intervennon group, calcium, occupational physical
acuvity, BML and serum cholesterol.

¢ Adjusted for age, intervention group. calcium, occupational physical
acuvity, BMI. serum chelesterol. and tea.

The dismibution of intake of tea was profoundly and nega-
tively skewed for cases and noncases, with median values
<l cup/day. The RR of colon and rectal cancer according
to tea intake is shown in Table 3. There was a significant,
positive association between tea consumption and risk for
colen cancer, and there was a strong dose-respense effect.
Compared with persons who did not drink tea, those who
consumed <1 cup/day had an RR of 1.40 (95% CI = 0.84—
2.33) and moderate-to-heavy tea drinkers, those who con-
sumed =1 cup/day, had an RR of 2.09 (95% CI = 1.34-3.26)
for colon cancer (p for trend = 0.001). In contrast, for rectal
cancer, there was little effect of tea consumption. The RR
for the middle and upper categories of tea intake, compared
with persens who did not consume tea, were 1.02 (95% CI
= (.57-1.82) and 0.87 (95% CI = Q.47-1.60}, respectively

(p for wend = 0.64).

There was no effect modification observed by intake level
of fat, fiber, sugar, alcohol, iron, fruit, or red meat intake
for any of the coffee or tea associations with cancer risk.
There was no interaction between coffee and tea intake in
any of the models. In addition, the effect of coffee or tea
was not medified by the intervention, by location of the
tumor in the celon (distal vs. proximal), or by smoking level.

Complete information was availabie for 46 colon cancer
deaths in this population. Not surprisingly, in this subgroup
analysis, coffee was not associated with death from colon
cancer. Tea was positively and significantly associated with
colon cancer mortality. The RR of tea and death for colon
cancer, after adjustment for other covariates, was 1.42 (95%
Cl = 0.65-3.10) for the middle category and 2.38 (95% CI
= 1.24-4.59. p for trend = 0.01} for the upper category
compared with the lowest category of tea consumption. With
only 23 rectal cancer deaths, calculated nisk estimates were
too unstable 1o draw strong inferences concerning an asso-
ciation between coffee and/or tea consumption and rectal
cancer monality.

Table 3. RR of Colon and Rectal Cancer According to
Tea Intake

Tea Intake. Cases/ P for
cups/day Noncases RR 95% CI Trend

Colon cuncer®

0.001
] 52/17.312 1.00
<1 22/4,946 1.40 3.84-2.33
21 34,744 2.09 134326
Rectul cuncer”
0.64
4] 50/17,314 1.00
<l 16/4,953 1.02 057-182
21 13/4,762 0.87 047-1.60

a; Adjusted for age, intervention group, calcium, occupational physical
acaviry. and BML

b Adjusted for age, intervention group. calcium, occupational physical
acovity. BMI, and serum cholesterol.
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Discussion

In this trial-based prospective cohort, we found an inverse
association between coffee intake and both colon and rectal
cancer that was statisticaliv nonsignificant after adjustment
for other covanates. Furthermore, coffee consumption was
not associated with colon cancer mortality. Surprisingly, we
found that tea intake was associated with increased risk of
cancer of the colon and with colon cancer mortality. Tea
was not associated with rectal cancer incidence.

The data suggesting that coffee intake may be related to
risk of large bowel cancer are not consistent, particularly
among the prospective cohoert studies with published results
(4,13-15,33,34). Of the four studies based in US popula-
ticns, one found a significant positive association between
coffee and colon cancer incidence (13) and one conducted
within the same prospective cohort showed a significant
relationship between cotfee consumption and fatal colon
cancer (14). A large Norwegian cohont study found a posi-
tive but statistically nonsignificant association for colon can-
cer and a nonsignificant negative association for rectal
cancer (34).

Several published case-control studies have evaluated the
relationship between coffee consumption and risk for colon
or rectal cancer. Most have shown a protective effect, with
little consistency in the magnitude of the association. We
found seven studies that reported a significantly decreased
risk for colorectal cancer with increased coffee consumption,
with odds ratios for the highest level of intake ranging from
0.38 to0 0.78 (6-11,35). Only two case-control studies re-
ported significantly increased risk for colorectal cancer with
coffee consumption (12,36), and one found no association
{17

Two recent reviews have examined the relationship be-
tween coffee consumption and large bowel cancer risk
(5.19). A working group from the International Agency for
Research on Cancer concluded that the available cohort stud-
ies had generally been interpreted as showing no association,
and the coliective evidence for case-control studies was con-
sistent with a protective effect. In a critical review of the
literature, Rosenberg (5) concluded that the validity of some
of the studies of coffee and colon and rectal cancer cannot
be assessed, because authers provided few details on their
methods, measures of consumption were not provided. the
distribution of cases and controls according to consumption
was not presented, and adjustments were not made for im-
portant confounders.

Our results for coffee intake and colon and rectal cancer
incidence are in general agreement with the null findings of
those of cohort studies conducted in Norway (34) and Swe-
den {4). where. like Finland. coffee is alsc consumed at high
levels. Lowenfels (37} speculated that the inverse association
of coffee with cclon cancer risk might be evident only in
populations that consume high-fat, low-fiber diets, puta-
tively because of coffee’s salutary effect on intestinal transit
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time and bile acid excreten. The Finnish Ziet differs from
the tvpical “Western” diet. For example. zthough the fat
content of our study parucipants’ diet wzs relatively high
(Table 1: fiber intake was well above the mean intake for
US men of 17.5 gidav 325 If Lowenfeis theory is true,
this may at least partially zxplain the lack - association we
observed for coffee and large bowel cancer

Recent reviews of 1he epidemiolog::c interature have
shown inconsistencies in the reported relaconship between
tea and most cancers, including colon anc rectal cancers
{19,20}. Published studies have been concucted in a variety
of populations that differed in patterns of 2a consumption
and in the type of tea consumed, as well 25 i other heaith-
related factors.

Ecological evidence surports a potent= darmful effect
of tea consumption on ccicn cancer risk. For zxample, coun-
tries with traditionaily high tea consumreen (up to 4.4
kg/capita/vr), such as England, Ireland, and Australia, have
colon cancer rates more than twice that s2=n in Finland, a
country with relatively low tea intake (0.2 kzcapita/yr). In
a study that surveyed tea consumption in 24 zountries, intake
was positively related to colon cancer m —en and women
(39).

Of the five published crospective ccrirt studies con-
ducted in Europe and the United States = 40-43), only
one showed a significant iz verse assoctiatz. i1 a population
of Loncdon men (42), tea intake was negz-valy associated
with colon and rectal cancer and a marz-aily significant
trend was seen for colon czancer. Unformmately, in their
analysis. the authors did nct attempt to ad:us: “or other colon
cancer nisk factors that ha~e been associatz: a1th tea drink-
ing (42, This study is alsc unique becavse ! the relanively
high amount of tea consumed by the refer==: group, which
included persons who ccnsumed up te © ruTsiday. No as-
soctaticn was observed herween tea cons.mruon and risk
of celen ar rectal cancer 'z The Netherlanc: =0 In a cohornt
of Hawanian Japanese men 130), a popuiztcn at high risk
for rectal cancer, tea intaxz was not corrz:zz2d with colon
cancer nisk but was posit~elv related to r=cual cancer risk,

with a significant trend. in lowa women <3 the RR for
colon and rectal cancer icr the upper comrared with the
lowest guartile of tea intak> were about < 7. but were not

significant. and no trends = zre observed. P~ 1ps and Snow-
don (13 in their prospect 2 study of Sev2=:2-Day Advent-
1sts, did not present data -n tea; however. ey commented
that they found no significant associaticr. ~eween tea and
colorectal cancer mortalit. nsk.

We found five case-corrol studies tha: have examined
the association between Tiack tea consu—ruon and large
bowel cancer (6,7,11,31.4+ . Of these, tw: -zported signifi-
cant asscciations. In a Swegish study, Baroz :nd co-workers
(11) observed a protective association bera 2zn tea consump-
tion and rectal cancer, althcugh no relaticnsnis was seen for
tea and calon cancer. In ar [talian study inc uéing 339 colon
and 23€ rectal cancer cases (6), a marznziv significant
positive 1ssociation was :22n between tez =< colon cancer
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and a significant positive association was seen between tea
and rectal cancer. Unfortunately, the authors only report data
that group participants as nondrinkers or drinkers of tea;
therefore, a trend across level of intake could not be assessed.

There is experimental evidence to support a positive as-
sociation for black tea with colon cancer. Several groups
have demonstrated that black tea is mutagenic in vitro (45—
47), and one study suggested that mutagenic substances
found in tea are made available in the lower digestive tract
through cleavage by gut enzymes (48). Black tea also con-
tatns tannin, a known carcinogen, in higher amounts than
coffee (49) and forms hydrogen peroxide (50) and free radi-
cals (51) in vitro. In mice, Bogovski and associates (52)
found that black tea infusion shortened tumor appearance
time. Phenols, found in tea, have been reported to have
strong cancer-promoting actions in laboratory animals (53),
and subcutaneous injections of tannin from black tea resulted
in tumor formation (54). Although phenols have also been
shown to trap nitrosating species in vitro and in vivo, which
would suggest a protective effect, paradoxically, many foods
with exceptionally high phenol content {tea gruel, betel nuts)
have been associated with increased risk for upper digestive
tract cancers (35,56).

Some issues should be considered when the results of
this study are interpreted. First, the distribution and levels
of intake of coffee and tea were very different from each
other in this population. Coffee consumption was uniformly
high (mean daily consumption 550 ml) and relativelv ho-
mogeneous (interquartile range 420-770 mi). When we ana-
tyzed coffee intake as cur primary exposure we were not
able to use nondrinkers of coffee as the referent group. be-
cause very few cancer cases did not consume coffee. This
may have made it more difficult to observe significant nisk
differences across levels of coffee intake. By contrast, tea
consumption was uniformly low (mean daily consumption
73 ml} and the distribution of tea intake was negatively
skewed; there were many nondrinkers of tea and fewer mod-
erate-to-heavy tea drinkers. This may have been an advan-
tage in our analysis, because, with many nondrinkers of tea,

risk estimates for the referent group are quite stable. In~

addition, our observation that tea intake and colon cancer
risk are significantly associated may have been due to our
ability to better tease out group differences at the very low
end of the dose-response curve represented by this popula-
tion. On the other hand. the limited number of moderate-
to-heavy tea drinkers may differ from the rest of the
population in other areas related to diet and health. These
behaviors or conditions may serve t© confound an associa-
lion between iea intake and cancer risk. Indeed, tea drinkers
were more likely to repont having several gastrointesunal
conditions or symptoms at baseline; however, none of these
were associated with colon cancer risk. In our analyses. we
caretully controlled for all important available measured
confounders: however, we cannot rule out the possibility
that residual confounding contributed to our results. In these
analvses. inclusion of gasmointestinal problems in the finat
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models did not appreciably alter the RR estimates tor tea
intake. Furthermore, although tea drinking and healthful be-
havicrs were related, the disease was not diagnosed earlier
in colon or rectal cancer cases who were t2a drinkers (e.g.,
time from randomization (o diagnosis was similar). The die-
tarv tnformation for this study, including :ea consumption,
was collected at baseline. well before cancers were diag-
nosed. The dietary instrument used to quanttfv measurement
of tea and coffee consumption has been shown to be both
valid and reproducible. minimizing the probability of mis-
classifying cases and conwrols as to the level of intake of
these two beverages. Indeed, the significant association be-
tween iea and colon cancer observed in this study probably
cannot be explained by misclassification. inasmuch as the
impact of misclassification would likely attenuate the true

relationship between tea and cancer. Lastly, the gener-

alizability of these results may be somewhat limited because
the study was restricted to older male smokers who partici-
paied in a clinical trial.

In summary, we observed an upward wend in risk of
colon cancer with increasing level of tea consumption but
found no association between coffee and colon cancer risk.
For rectal cancer, we observed no significant association
with tea or coffee intake. Given the strength of the tea-colon
cancer association and the significant gradient of risk we
observed across level of intake, further epidemioiogic re-
search in other populaticns, with carefu] zonsideration of
confounding, should be encouraged. Future studies to ex-
amine the effect of tea earlier in the process of colonic
neoplasia by analyzing the association between tea con-
sumpticn and the incidence of colorectal adenomatous pol-
¥yps may he warranted.
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