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Use of alcohol, tobacco and coffee, and risk of pancreatic 

cancer 

I. Heuch, G. K vale, B.K. Jacobsen & E. Bjelke 

Institute of Hygiene and Social Medicine, University of Bergen, N-5016 Hauke/and Sykehus, Norway. 

Summ&rJ Associations between pancreatic cancer and use of alcohol, tobacco and coffee were examined in a 

Norwegian prospective study of 16,713 individuals in which 63 cases occurred. The associations were assessed 
using techniques for stratified logistic regression. Of the potential risk factors considered, use of alcohol 

showed the strongest positive association, with an estimated relative risk of 5.4 for those with a frequent use 
as compared with non-drinkers (P < 0.001 ). A clear positive association was also obtained with chewing of 
tobacco or use of snuff. For cigarette smoking a somewhat weaker association was observed. No association 

couid be established for pipe smoking or coffee drinking. In general, more dear-cut results were found when 

analysis was restricted to histologically-verified cases. 

There has been considerable interest recently in 
epidemiological studies on potential risk factors for 
pancreatic cancer. This is one of the most rapidly 
fatal cancers, and the basis of diagnosis is often 
quite poor. Problems related to these characteristics 
may account for some of the discrepancies between 
the conclusions reached in different studies of this 
kind. 

We shall here present results from a prospective 
study in Norway which makes it possible to 
compare associations with pancreatic cancer for 
alcohol use, coffee consumption and use of tobacco 
in various forms. Utilizing cancer registry data we 
are able to restrict the analysis to - cases with a 

diagnosis confirmed by histological examination, 
thus avoiding some of the problems concerning 
ascertainment of cases which normally occur in 
prospective studies of this cancer. This work stems 
from an ongoing study based on the same generai 
set of data, in which associations are being 
considered between different dietary factors and 
various cancer forms. In particular, more 
comprehensive papers are in preparation dealing 

with the separate effects of alcohol, coffee and 
chewing of tobacco with regard to cancer of all 
sites. Relationships between cigarette smoking and 
cancer incidence have been reported partly on the 
basis of groups included in the present study (Lund 
& Zeiner-Henriksen, 1981). 

Material and methods 

The study was based on three different groups of 
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individuals. First, a probability sample of males 
was selected from the general adult Norwegian 

population as recorded in the 1960 census, with the 
sampling fraction varying to some extent between 
different age classes and parts of the country. The 
second group consisted of a set of brothers, living 
in Norway, of a sample of migrants to the United 
States. The measures taken in order to make this 
sibling roster as complete as possible have been 
detailed by Magnus et al. ( 1970). The third 
category comprised spouses and siblings, males and 
females, of individuals interviewed in a case-control 
study of gastrointestinal cancer. The three groups 
represented fractions of about 48%, 20% and 32%, 
respectively, of the total set of individuals 
considered. 

In 1964 a questionnaire concerning smoking 
habits and cardiorespiratory symptoms was sent to 
the individuais in the first two groups. At this stage 
the response rate was 79% in the probability 
sample of men. In 1967, 93% of the surviving 
respondents in this category and 88.% of the set of 
brothers of migrants returned a dietary 
qnPdinnn~irP. providing information on current 

habits, including use of alcohol and coffee and 
chewing of tobacco. During 1967-68, 76% of the 

family members of the individuals in the case­
control study completed a similar questionnaire. 

This group was not given questions about smoking 
habits. 

The alcohol consumption was assessed by 
separate questions about the frequency of use of 
beer and spirits, with alternatives representing no 
use at all, former use only, and five categories of 
increasing current use. Possible responses for 
cigarette smoking corresponded to no current or 
former use, former use only, and current use of 
1-9, 10-19 or at least 20 cigarettes per day. For 
each of the factors pipe and cigar smoking and 

© The Macmillan Press Ltd., 1983 



I 

I 
I 
I 

638 I. HEUCH et al. 

chewing of tobacco, the alternatives were occasionai 
and regular current use, in addition to former use 
and no use. Coffee consumption was reported in six 
categories ranging from no consumption to a 
consumption of 7 or more cups per day. Details 
concerning the sample surveys have been described 
by Bjelke (1973). The reliability of the information 
from the dietary questionnaire was checked utilizing 
data from a subsample who received the 
questionnaire twice with a delay of 3-4 months. 
For use of coffee, beer and spirits, high correlation 
coefficients were found bet~een the- two sets of 
replies (Bjelke, 1982). 

By means of the official birth numbers it was 
possible to link the information obtained from the 
questionnaires with data on cancer cases collected 
at the Cancer Registry of Norway, and with files of 
deaths occurring in Norway, maintained at the 
Central Bureau of Statistics. A total of 16,713 
individuals could be followed by this procedure. 
For each subject the follow-up period extended 
from the month after the questionnaire on dietary 
habits had been received until December 31, 1978. 
Sixty-three new cases of pancreatic cancer were 
diagnosed, all in subjects who were 45-74 years old 
at the start of the follow-up period. The subset of 
39 histologically=verified cases comprised 33 
adenocarcinomas and 6 carcinomas not otherwise 
specified. This set did not include any islet cell 
carcinomas. The set of respondents included 11,959 
men and 2,519 women in the age interval 45-74 at 
the time when the dietary questionnaire was 
returned. However, a small fraction of the 
respondents did not furnish information on all the 
variables considered. 

Statistical methods 

The assessment of relative risks was based on 
models for stratified logistic regression. The 
relevant study variables were considered one at a 
time, with standard stratification for region 
(subdividin!! the countrv into seven n::1rt~) 
{irban/rurar pl~c~ of- ~~;id-;nce:--;;x and age (~;i~g 
10-year intervals). Each combination of scores for 
these variables defined a potential stratum. In some 
cases the calculations were also carried out with 
adjustment for other study variables by an 
extension of the stratification scheme. In the models 
considered, the quantity of interest was the 
probability of getting a diagnosis of pancreatic 
cancer at given levels of the study variable. These 
levels were assigned scores 0, I, 2, . . . . It was 
assumed that the iogit of this probability couid be 
expressed as a linear function of the score for the 
study variable, with the slope having a common 
value /J, but with the intercept allowed to vary over 
strata. The hypothesis P=O corresponds to the 

situation where the study variable has no etlect. 
With this general formulation the odds ratio for 
any level d of the study variable relative to the next 
lower level d- 1 can be written as exp(P), and this 
value will also approximate the corresponding 
relative risk. 

The calculations according to this model were 
carried out using a computer programme written by 
Thomas & Gart ( 1983). This programme applies 
a robust test for trend in proportions to the 
hypothesis /J=O; and it calculates a maximum 
likelihood estimate b of p, with a corresponding 
standard error SE(b). This estimate in turn 
produces an estimate R of the odds ratio exp(P), as 
well as an estimate Rd of the odds ratio exp(d/J) for 
level d relative to the lowest level 0. Approximate 
confidence intervals for p could be set by- means of 
b and SE(b), and these were easily converted into 
confidence intervals for the odds ratios. The 
programme also finds the expected number of 
cancer cases at the various levels of the study 
variabie under the hypothesis of no association. 
When computing these values, the programme takes 
into account censoring due to deaths occurring in 
the follow-up period. Similar life-table adjustments 
are included in the calculation of P-values as well 
(Tarone, 1975). 

For the possible risk factors under study we were 
essentially interested in positive associations, 
indicating adverse effects, so P-values were found 
corresponding to one-sided tests of the hypothesis 
/J = 0 against the alternative /J > 0. The programme 
was also used to test for interaction between the 
study variable and any particular variable 
considered in the definition of strata. As no 
information was provided by strata without cancer 
cases or in which all the respondents were cases. 
such strata were automatically deleted. As a 
consequence, the number of cases included in our 
analysis sometimes decreased with the introduction 
of a more detailed stratification. With the general 
approach taken here, each estimated odds ratio was 
found applying the logistic model to the complete 
set of data corresponding to all levels of the study 
variable. However, as the procedure for finding 
expected numbers does not rely on any assumption 
about a logistic relationship, it is still possible to 
get an iiupression of the resuits for separate ieveis 
by comparing ratios of observed and expected 
numbers of cases. 

Results 

For each study variable the first statistical analysis 
was carried out considering all individuals with 
acceptable replies, and including all registered cases 
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of pancreatic cancer. The subsequent more detailed 
analyses shown in the tables refer to histologically­
verified cases only. Again, one set of calculations 
were carried out for each study variable among all 
individuals providing information on that variable. 
These calculations showed notable associations with 
pancreatic cancer only for use of alcohol, cigarette 
smoking and chewing of tobacco. In order to 
facilitate comparison between distinct study 
variables, alternative calculations were the~ 
performed on the basic subset of 4,995 men in the 
age interval 45-74 for whom complete information 
was available on these three risk factors. For each 
study variable an additional analysis was also 
carried out on this data set with adjustment for the 
remaining of these factors. 

Calculations performed separately on each of the 
three groups of individuals included in this study 
did not indicate any heterogeneity between groups. 
Therefore, only results from the three groups 
combined will be presented. Interactions with the 
study variables are- not reported unless statistically 
significant. 

Alcohol 

The information on use of beer and spmts was 
combined into an index with three levels, 
corresponding to no alcohol use at all or a very 
lin1ited use (score O)~ a moderate current use or 
former use ( score I), and a more frequent use, with 
drinking of beer or spirits at least 14 times per 
month (score 2). The validity of this index as a 
measure of alcohol consumption in this cohort has 
been demonstrated by a strong association with 
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diseases known to be related to alcohol 
consumption, such as cirrhosis of the liver (Bjelke, 
1982). The main results with this scoring system, 
presented in Table I, suggest a strong positive 
association between frequent alcohol use and 
pancreatic cancer. 

Cigarette smoking 

1 ne three groups aennmg the ieveis of use for 
cigarette smoking comprised those who had never 
smoked (score 0), ex-smokers and current smokers 
of 1-9 cigarettes per day (score l), and smokers of 
at ieast iO cigarettes per day (score 2). However, 
when adjustment was made for cigarette smoking in 
other analyses, the two categories assigned score I 
were not combined. Table II, presenting the results 
with cigarette smoking as the study variable, shows 
a positive association of moderate strength, though 
not statistically significant. 

Chewing of tobacco 

For chewing of tobacco or use of snuff the three 
levels introduced correspond to no such use (score 
0), former or occasional use (score l), and regular 
current use (score 2). The results displayed in Table 
III show a positive association on the border of 
statistical significance. 

Pipe smoking and cigar smoking 

For pipe smoking, scores were assigned in the same 
way as for chewing of tobacco. The estimated 
relative risk for re5J.lar pipe smokers (score 2) as 
compared with those who had never smoked a pipe 

Table I Distribution of cases of pancreatic cancer according to alcohol usea 

All cases of pancreatic cancer 
Among all individuals 
with aicohoi data 

Histologically-verified cases only 
Among all individuals 
with alcohol data 

Among men with alcohol, 
cigarette and chewing data 
Among men with alcohol. cigarette 
and chewing data, with adjustment 
for cigarette smoking and 
chewing of tobacco 

0/E": 

0/E: 

0/E: 

0/E: 

Level of alcohol use 

No use 
or very 

limited use 

16/23.8 

8/15.6 

3/ 8.4 

3/ 7.6 

Former or 
moderate 

current use 

28/22.7 

18/14.6 

11/ 8.7 

10/ 8.7 

Frequent 
current 

use 

7/4.5 

7/2.8 

5/1.9 

5/1.7 

Total 
no. of 
cases 

51 

33 

19 

18 

a All calculations with adjustment for region, urban/rural place of residence, age and sex. 
bObserved and expected numbers of cases. 
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Table II Distribution of cases cf pancreatic cancer according to level of cigaretie smoking~ 

Level of cigarette smoking 
Odds 

Ex-smokers and Current Total ratio R 2, P Jot 
Never current smokers, smokers, no. of ~ JO cigs/day positive ____ , __ J 

i-9 cigs/day z W cigs/day cases vs. never smoked trend 
,:UrtUl(.f:U 

All cases of pancreatic cancer 
i\..Inong men with 

All cm 
Ami 
cot1 cigarette data 16/13.6 6/6.3 38 1.13 0.35 

Histo!d 
Ame 
com 

Histologica//y-verified cases only 
Among men with 
cigarette data 0/E: 7/10.3 IO/ 8.0 5/3.7 22 2.04 0.087 Ame 

chev 
Among men with alcohol, 
cigarette and chewing data 

Among men with alcohol, cigarette 
and chewing data, with adjustment 
for alcohol use and chewing 
of tobacco 

Footnotes as in Table I. 

0/E: 6/ 8.8 

O/E: 6/ 8.8 

9/ 6.9 

9/ 6.9 

4/3.3 

,1/'l 'l 
""/J.J 

19 

1(\ 
1:1 

1.88 

2.13 

0.13 

0.12 

Ame 
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1 
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Table Ill Distribution of cases of pancreatic cancer according to level of tobacco chewinga 

Level of tobacco chewing more 
drank 
was c 
the rr 
.--1:.--1 -· UlU W 

Never 
used 

All cases of pancreatic cancer 
Among all individuals 
with chewing data 0/Eb: 32/36.2 

Histologically-verified cases only 
Among all individuais 
with chewing data 0/E: 20/23.7 
Among men with alcohol, 
cigarette and chewing data 0/E: 9/1 l.9 
Among men with alcohol, cigarette 
and chewing data, with adjustment 
for alcohol use and cigarette 
smoking 0/E: 9/11.4 

Footnotes as in Table I. 

(score 0) was found to be R 2 = 1.14, considering the 
21 histo!ogically=verified cases with sufficient 
information. After adjustment for alcohol use, 
chewing of tobacco and cigarette smoking, no 
excess risk remained (R2 = 1.00). 

The data set contained very few regular cigar 
smokers; and therefore only two levels were defined 
for this variable, corresponding to non-smokers of 
cigars (score 0), and current regular or occasional 
smokers or ex-smokers (score I). On the basis of 18 
histologically-verified cases the estimate of the odds 
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later stages of carcinogenesis (Day and Brown_. 1980) .. ~ost 
likclv, sc:vcral of these patients sto~pcd sr:nokrng or limned 
thci; tobacco consumption after the diagnosis of la,jnX cancer._ 
i.e., before the interview. Thus. it is likely th.at the a~ount ot 
tobacco smoked has been measured imprecisely._ This means 
that the reported association is probabiy undcrcstimai:ed. 

Alcohol intake docs not seem to be related to survi~~I. rn the 
case of laryngeal cancer patients this _is not s1:1rpnsmg. The 
tarvnx, as defined in the present study, 1s esscnually a rc~p1ra­tory organ and is not wet by a.tcohol swallowed. The nsk. of 
laryngeal cancer is much more influenced by toEacco_smok,_n_g 
than by alcohol drinking (Tuyns et al., ~ 988). Thcrctorc. this 
study is probably inadequate for evaluating the role of alcohol 
in cancer' progression. 

Diet se~ms-to have an influence on survival; however, du_c to 
the limited power of the present study. the hypoth~ses dcn~ed 
from this descriptive analysis should be trc~ted with cauuon. 
As we have explored the role of_ several dietary factors, the 
observed associations may partially depend on the lame 

Former or Total 
occasional Regular no. of 
currPnt u.~P use ,,-.r,~,o~ 

12/8.2 12/11.6 56 

5/4.4 9/ 5.9 34 

4/3.2 6/ 3.9 19 

4/4.1 6/ 3.5 19 

Odds 
ratio R2 , 

regular use 
u~ na,,n ... ,,~,.A •-'• ,,.c J'Cf UJCU 

1.34 

2.20 

2.31 

2.85 

P for 
positive 

,,,._...., __ _, 
uenu 

0.21 

0.045 

0.067 

0.060 

< l c~ 
resulti 
diseas1 
also I 
the fi 
presen 
eviden 
cance1

1 
Desr 

observ 
some\\ 
overall 
before 
betwee 

v~ri~i_:~ 
s1gmt1c' 

ratio was R = 0.90. With adjustment for alcohol 
use, chewing of tobacco and cigarette smoking this 
value changed to R=0.56. None of the estimated 
odds ratios for pipe or cigar smoking c1iffereti 
significantly from unity. 

odds 1 

subgro 
tobacc1 
for co 
SCOieS 
indi~at1 or c1ga1 Coffee drinking 

Four levels were introduced to describe coffee 
drinking, corresponding to a consumption of at 
most 2 cups per day (score 0), 3 or 4 cups per day 
(score 1), 5 or 6 cups per day (score 2) and 7 or 

Discuss 

For th 

I 

a.oo 
4 

Time (year! since diagnosis! 

FIGURE l - Survival by score indicator ?f diernry h?t 
score was computed as t~rtilc o~ ol!ve ml consu~p~10 
terti!t.! of bi.mer consurnpt1on. Solid hoe. score ~ 0, das1 
score <0. 

DISCUSSION 

This analysis suggests that dietary habits ~an be o1 
t"lnrP in thP mPrh:rni,;m<,. of cnncer progression. Our 
should be confirmed by other data. Bccaus~ many c~se 
studies on diet and cancer have been earned out m t 
o;.imilar im:esti1rntions should be easv to conduct and th, ~j;~~IJ i;~· ;;;·ii;blc within a short ti"me. 

According to our data, diet is a significant dctcr!111 
1.•11f"/~, ..... d -,nrl thi~ !l~ccciation persists 'A'hc.n stage at d1ar ;~;kc1~i~t~;•~c•~~~~;~ This suggests that diet can also i1 
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Table IV Distribution of cases of pancreatic cancer according to coffee drinkinga 

Level of coffee drinking Odds 
(no. of cups per day) Total ratio R3 , P for 

~2 

All cases of pancreatic cancer 
Among ail individuais wiih 
coffee data 0/Eb: 17/17.0 

Histo/ogically-verified cases only 
Among all individuals with 
coffee data 0/E: 9/10.5 

Among men with alcohol, cigarette, 
chewing and coffee data O/E: 4/ 4.7 

Among men with alcohol, cigarette, 
chewing and coffee data, with 
adjustment for alcohol use, cigarette 
smoking and tobacco chewing 0/E: 4/ 3.4 

Excluding cases occurring during 
first 18 months of follow-up 0/E: 2/ 2.6 

Footnotes as in Table I . 

more cups per day (score 3). Since few individuals 
drank on the average < I cup per day, this group 
was combined with those drinking 1 or 2 cups in 
the main statistical analysis. Separate calculations 
did not suggest any reduced risk for those drinking 
< 1 cup per day. In order to explore whether the 
results were influenced by possible effects of the 
disease on coffee drinking habits, caicuiations were 
also performed excluding events occurring during 
the first 18 months of follow-up. The results 
presented in Table IV do not, however, provide 
evidence of any strong association with pancreatic 
cancer, either positive or negative. 

Despite the lack of any clear trend, the ratios of 
observed and expected numbers of cases varied 
somewhat in this situation, but an additionai 
overall heterogeneity test, with stratification as 
before, did not reveal significant differences 
between the coffee levels ( P = 0.17 for histologically­
verified cases). in the tests for interaction a 
significant difference was observed between the 
odds ratio estimates calculated separately in the 
subgroups defined by the scores for chewing of 
tobacco (P=0.049), with increasing risk estimates 
for coffee drinking corresponding to increasing 
scores for tobacco chewing. There was no 
indication of similar interactions with alcohol use 
or cigareue smoking. 

Discussion 

For the variables studied by us that did show 

0 
II 
z 
~ /"" 0 0 

:I: ::: 

"'i "'1 
0 Q z z 

no. of ~ 7 cups/day positive 
3-4 5~ ~7 cases vs. ~ 2 cups/day trend 

32/26.4 9/13.8 5/5.8 63 0.70 0.82 

21/16.l 4/ 8.9 5/3.5 39 0.99 0.53 

10/ 7.2 2/ 5.0 3/2.l 19 0.95 0.54 

9/ 6.5 2/ 5.4 3/2.7 18 0.38 0.83 

6/ 4.4 2/ 3.8 3/2.2 13 l.13 0.45 

pos1uve associations with pancreatic cancer, the 
strength of the associations increased considerably 
when analysis was restricted to the subset of 
histologically-verified cases. This was confirmed by 
a separate set of calculations, not shown in the 
tables, for the total series of pancreatic cancer, with 
adjustment for the remaining factors believed to be 
of importance. For some studies, as for instance 
those comparing incidence rates, it has been 
stressed (Mack & Paganini-Hill, 1981) that some of 
the results reported may not be valid when a large 
group of histoiogicaiiy-unverified cases are 
included. Our data indicate that this may also be a 
problem in follow-up studies, in which information 
on diagnostic groups may be more difficult to 
obtain than in a case-controi study. 

Use of alcohol showed by far the strongest 
association. For histologically-verified cases the 
95% confidence limits corresponding to the odds 
ratio estimate R2 = 5.42 for an individuais with 
alcohol data were 1.9 and 15.2. Thus even though 
this study does not allow precise risk estimation, 
the data definitely indicate that alcohol is a factor 
of some importance. Previous reports have not 
agreed on the significance of this factor (Okuda & 
Ohnishi, 1981). Positive associations were found in 
some retrospective studies (Burch & Ansari, 1968; 
ishii et al., i968), but not in others (Haines et al., 
1982; MacMahon et al., 1981; Wynder et al., 1973). 
From one study an association was reported with 
beer drinking only (Durbec et al., 1983). It is not 
dear how the disparate resuits shouid be explained, 
but in some case-control studies use of hospital 
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controls may have produced a control group with 
an increased alcohol consumption. Our data were 
collected in a country with a comparatively low 
average alcohol intake and with large variations 
between individuals. This may have enhanced 
reliability of measurements, providing a better 
opportunity to detect relationships in the low-to­
mediu1u 1au0t:: uf i:1.kuhul u:se. 

For cigarette smoking in men our data indicate a 
positive, but not very strong association. However, 
corresponding to the value R 2 = 2.04, we found 
95% confidence 1imits 0.66 and 6.3 for the relative 
risk for smokers of 10 or more cigarettes per day 
versus non-smokers. Associations of the same order 
of magnitude as our point estimates have been 
found in severai other studies (Kahn, 1966; 
MacMahon et al., 1981; Wynder et al., 1973); see 
also Surgeon General (1979), although adjustment 
was not in general made for the same factors. No 
association was reported for males from one study 
(Lin & Kessler, 198 I). The lack of any definite 
association with pipe smoking also appears to be in 
agreement with previous studies (Kahn, 1966; 
Wynder et al., 1973). Because of the moderate 
amount of cigar smoking in our material, the low 
risk estimates for this variable should be viewed 
with caution. In this case somewhat variable results 
have been reported, partly suggesting a positive 
association (Kahn, 1966), and partly reflecting a 
lack of association {MacMahon et al., 1981). 

Our point estimates indicate that chewing -of 
tobacco or use of snuff may be an important risk 
factor. The 95% confidence limits corresponding to 
the odds ratio estimate R 2 = 2.20 for ail individuais 
with chewing data were 0.89 and 5.4. Since few 
women had been chewing tobacco, these data 
almost fully reflect results among men only. As no 
report has been given of an association with 
chewing of tobacco prior to the present study and a 
parallel study of the Lutheran Brotherhood cohort 
in the United States (Bjelke & Schuman, 1982), 
fort her evaluation of this relationship should wait 
until more data are available. 

With risk estimates less than unity or only 
sliglHly above, our results do not provide support 
for the hypothesis that pancreatic cancer is 
positively associated with coffee drinking. For all 
individuals supplying coffee data, the 95% 
confidence limits corresponding to the odds ratio 
estimate R3 =0.99 were 0.34 and 2.9 (comparing a 
consumption of at least 7 cups per day with 2 or 
fewei cups per day). The disappearance of a 
negative association after the exclusion of cases 
occurring during the first 18 months of follow-up 
could represent a chance observation, but this 
serVes as a reminder that effects of disease on 
habits should be considered also when interpreting 

results from prospective studies. We do not want to 
stress the marginal1y significant interaction with 
chewing of tobacco, as some false significant results 
might be expected with such a iarge number of tests 
for interaction. 

After the report on the first case-control study 
suggesting a positive association with coffee intake 
(MacMahon et al., 1981), a number of other papers 
have appeared on the subject. No association was 
found in a few case-control studies (Goldstein, 
1982; Elinder et al., I 98 l; Jick & Dinan, 1981; 
Severson et al., 1982), but one follow-up study 
(Nomura et al., 1981) did suggest the existence of a 
weak positive association. Compared to the data in 
some other studies, our material comprised few 
non-drinkers, whereas high levels of use were well 
represented. Thus quite heterogeneous studies seem 
to produce similar conclusions, at least suggesting 
that an association, if it exists, cannot be very 
strong. 

The number of cases available to a study of the 
joint effects of the various risk factors was in 
general much smaller than the number of cases \Jfith 
information on each separate factor. For this 
reason our discussion has mainly concentrated on 
risk estimates found without adjustment for the 
other variables, although the direction of change in 
the estimates brought about by such an adjustment 
may be informative. The risk estimates for coffee 
drinking decreased considerably with adjustment 
for alcohol use, cigarette smoking and chewing of 
tobacco. Separate calculations showed that the two 
factors involving use of tobacco had the greatest 
effect in this respect. Although our risk estimators 
have appreciable sampling errors, the total data set 
comprising all respondents is so large as to give a 
fairly reliable picture of associations between 
distinct risk factors. Our results therefore indicate 
that adjustment for tobacco use in many situations 
should produce lower risk estimates for coffee 
drinking. As complete adjustment for use of 
tobacco is very hard to attain because of 
inadequate measurements, this suggests that the 
positive associations reported from some studies 
may represent overestimates. 

Although the number of cases of pancreatic 
cancer included in our analyses may seem small, the 
prospective study design avoids many problems 
concerning validity inherent in case-control studies, 
as discussed by MacMahon et al. (1981) themselves 
and by later critics of their study (Feinstein et al., 
1981). Thus considering the data presented here, it 
seems reasonable to believe that alcohol use may be 
a more important risk factor t}1an has often been 
stated. Use of tobacco in different forms has a 
definite, although moderate risk enhancing effect. 
From the data that now have been accumulating in 
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a number of studies, it appears unlikely that coffee 
should be an important causative factor for 
pancreatic cancer on a par with tobacco and 
alcoholic beverages. 
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