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ABSTRACT

The relationship between decaffeinated coffee consumption and pan
creatic cancer was examined using data from a hospital-based case-
control study of individuals aged 20-80 years in 18 hospitals in 6 United
States cities, from January 1981 to December 1984. Among the males,
127 cases and 371 controls were examined, while for females, the figures
were 111 and 325 for cases and controls, respectively. Decaffeinated
coffee use was not associated with an increased risk of pancreatic cancer
in males (odds ratio = 0.7 for 3 or more cups/day; 95% confidence
interval = 0.4-1.4). For females, an elevated risk was seen for drinkers
of 1-2 cups/day (odds ratio = 1.6; 95% confidence interval = 1.0-2.7),
but this finding was of borderline significance and elevation in risk was
not found for drinkers of 3 or more cups/day (odds ratio = 0.9; 95%
confidence interval = 0.4-1.9). Cigarette smoking was significantly as
sociated with pancreatic cancer in both males and females. Factors
examined and not found to be related to pancreatic cancer included
education, occupation, religion, marital status, alcohol drinking, saccharin
use, height, weight 5 years before hospitalization, history of previous
diseases, and residence.

INTRODUCTION

Although a number of studies have investigated whether there
is an association between coffee drinking and pancreatic cancer,
the evidence to date is inconsistent and inconclusive ( 1-8). Only
one study (9) has considered whether decaffeinated coffee is
related to pancreatic cancer in man, a possibility, since residual
amounts of the solvents used during caffeine extraction may
remain in the coffee (10, 11). One solvent, trichloroethylene,
commonly used until 1977 for caffeine extraction has been
found to be a bacterial mutagen and may also be carcinogenic
in mammals (12, 13). The present study examines the associa
tion between decaffeinated coffee drinking and pancreatic can
cer using data from an ongoing, hospital-based study of tobacco

and cancer.

MATERIALS AND METHODS

The study population used in this analysis is part of a large, case-
control study of tobacco-related diseases which has been in progress
since 1969 as described elsewhere (14). In the present study, cases are
defined as individuals with primary cancer of the pancreas [islet cell
excluded since the etiology may be different (15)] diagnosed within 1
year of interview, and who were between the ages of 20 and 80 at the
time of interview. The diagnosis of pancreatic cancer was based on
histolÃ³gica! confirmation (or by computed tomography scan or sono-
gram for one male and 3 female cases). Controls were hospitalized
patients interviewed during the same time period with current diagnoses
of non-tobacco-related diseases or conditions.

Determination of cases and selection of controls took place from
January 1981-December 1984 in 18 hospitals in 6 United States cities.
At the time of analysis, the pancreatic cancer cases were matched to
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approximately 3 controls by sex, age (within 5 years), race, hospital of
admission, and year of interview. In some cases, less than 3 controls
met the matching criteria. Among the males, 127 cases and 371 controls
were selected while for females the figures were 111 cases and 325
controls, respectively.

Daily admission sheets from the participating hospitals were exam
ined for admitting diagnoses suggestive of pancreatic cancer. The charts
of these patients were further examined to insure that pancreatic cancer
was the likely diagnosis. The patients were then interviewed and the
interview voided later if the biopsy indicated a condition other than
pancreatic cancer, or if the hospital discharge summary indicated that
the condition was not pancreatic cancer. For the years 1981-1984, 5
interviews were voided because the patient was too sick to continue the
interview, 5 due to a benign diagnosis, 3 due to a condition of pancrea
titis rather than pancreatic cancer, 11 due to vague diagnosis, one with
carcinoid tumor, 3 with primary unknown or other primary, and 4 with
islet cell cancer. In addition, other possible pancreatic cancer cases were
followed up and not interviewed for the following reasons: had a
previous diagnosis of pancreatic cancer (not an incident case) (72%);
benign disease diagnosis (3%); discharged from hospital (7%); too ill
to be interviewed (14%); unable to communicate (11%); died (4%);
refused interview (15%); alcohol or drug abuse problem (1%); had been
previously interviewed (15%); metastasis from another site (1%); and
other (17%).

Among the male controls, 57.7% were hospitalized with a diagnosis
of a non-tobacco-related cancer, while the remaining 42.3% had a non-
cancer diagnosis. Of the female controls, 66.8% were hospitalized with
a non-tobacco-related cancer, while 33.2% were non-cancer-related.
Table 1 shows the distribution of male and female controls by diagnosis.
Excluded as possible controls were individuals with an admitting diag
nosis of a tobacco-related disease (who comprised the cases for the
original study) as well as diagnoses possibly related to pancreatic cancer
such as pancreatitis, cancers of the gallbladder and extrahepatic bile
ducts, pancreatic islet cell cancer, gallbladder disease, and diabetes.
Patients with gastric ulcer were also eliminated as potential controls.
Individuals with self-reported diabetes but whose present hospitaliza
tion was not due to their diabetes were not excluded from either the
case or control groups; instead, self-reported diabetes was controlled
for in the analysis.

Cases and controls were interviewed in the hospital with a standard
ized, structured questionnaire administered by trained interviewers.
Information was elicited on demographic factors and on lifestyle vari
ables such as decaffeinated and caffeinated coffee consumption, usual
occupation, smoking status and alcohol drinking, saccharin use, height,
weight 5 years before hospitalization, history of previous diseases, and
residence.

The pattern of coffee consumption, both prior to the onset of current
illness and previous pattern of coffee drinking, if consumption habits
had changed, was obtained for both cases and controls. Duration was
ascertained by asking about years of caffeinated and decaffeinated coffee
drinking.

Usual occupation was determined by establishing what job each
patient had held for the longest period of time. An abbreviated list of
the U. S. Bureau of Census codes was used to code self-reported usual
occupation (16).

A patient was defined as a cigarette smoker if he or she had smoked
at least one cigarette/day for at least 1 year or more. An ex-smoker was
a patient who had not smoked cigarettes for at least a year or more.
Amount of current smoking was assessed according to number of
cigarettes smoked per day. Information was also obtained for pipe and
cigar smokers.

Weight 5 years before the onset of current illness and height at the
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Table 1 Frequency of controls by diagnosis and sex

MalesDiagnosisCancerStomachColon/rectumProstateBreastCervixEndometriumSkinLeukemiaLymphomaSarcomaMultiple

myelomaThyroidNervous

systemOvarianOther

cancersNon-CancerInfectious

diseasePneumoniaFracturesDisc/backOther

traumaHerniaArthritisBenign

prostatichypertrophyBenign
neoplasmEye
conditionsOther

nonneoplasticconditionsNo
diseaseNonneoplastic
kidney/urinarydiseaseMetabolic

diseaseBlood
clotComplications

tosurgeryTotalNo.197240126817104321214297614122321102626113371%5.119.410.80.37.02.24.62.71.10.80.53.23.80.52.41.91.63.83.26.25.72.77.00.51.60.30.30.8FemalesNo.554441317176910161161881872417196251442325%1.516.613.54.05.25.21.92.83.10.31.90.34.95.52.50.32.52.20.61.25.25.91.97.70.31.21.20.6

Table 2 Distribution of pancreatic cancer cases and controls by selected
demographic variables based on 127 male cases and 371 male controls and 111

female cases and 325 female controls

time of interview were elicited by questionnaire. Body mass index,
which is a measure of weight controlling for height, was calculated by

Weight
Height2 x 10,000

Weight S years before hospitalization was used when calculating
body mass index rather than current weight, since substantial weight
loss occurs for many cancer patients.

History of diabetes was obtained from each patient and age at
diagnosis of diabetes was recorded.

The measure of association used to examine the relationship between
decaffeinated coffee consumption and pancreatic cancer was the odds
ratio which indicates the odds of exposure among the cases compared
to the odds of exposure among the controls (17).

RESULTS

The distributions of the pancreatic cancer cases and matched
controls by several demographic variables are seen in Table 2.
The ages of the cases differed little from controls since matching
was carried out by age. Male cases were slightly more likely to
have completed fewer years of schooling, while in females, the
controls were less educated. Cases and controls differed little
with respect to occupation, religion, and, for females, marital
status. Among males, cases were more likely to be currently
married than controls. Caffeinated coffee consumption was not
significantly associated with pancreatic cancer, although a
greater proportion of male cases drank 3 or more cups/day
than controls. Among females, the cases were more likely to be
never or occasional coffee drinkers as compared to controls.
Further control by these variables did not alter the results to be
presented.

MalesVariablesAge<5050-5960-6970+Years

of educa
tion*1-111213-1516+OccupationProfessionalSkilledSemiskilledUnskilledHousewifeReligionProtestantCatholicJewishOtherMarital

status'SingleMarriedDivorced

or sep
aratedWidowedNo.

of
cases18

(14.2)"43

(33.9)46
(36.2)20(15.8)37

(29.4)38
(30.2)16(12.7)35

(27.8)51

(40.2)45
(35.4)23(18.1)8

(6.3)38

(29.9)54(42.5)26

(20.5)9
(7.1)5

(3.9)110(86.6)11

(8.7)1

(0.8)No.

of
controls55

(14.8)120(32.4)139(37.5)57

(15.4)85

(22.9)95
(25.6)72(19.4)119(32.1)153(41.2)136

(36.7)51
(13.8)31

(8.6)118(31.8)157

(42.3)70(18.9)26

(7.0)29

(7.8)295
(79.7)25
(6.8)21

(5.7)FemalesNo.

of
cases13(11.7)33

(29.7)51
(45.9)14(12.6)18

(16.2)48
(43.2)30
(25.2)17(15.3)22(19.8)39

(35.1)9
(8.1)7

(6.3)34
(30.6)28

(25.2)47
(42.3)29(26.1)7

(6.3)6

(5.4)73
(65.8)8

(7.2)24

(21.6)No.

of
controls39(12.0)102(31.4)138(42.5)46(14.1)78

(24.2)130(40.4)60(18.6)54

(16.8)57

(17.5)130(40.0)23

(7.1)22
(6.8)93

(28.6)100

(30.8)142
(43.7)74

(22.8)9
(8.1)20

(6.1)202
(62.1)29
(8.9)74

(22.8)

Caffeinated coffee
consumption

None or <1 cup/ 39 (30.7)
day

1-2 cups/day 38 (29.9)
3+cups/day 50(39.4)

137(36.9) 45(40.5) 119(36.6)

120(32.4)
114(30.7)

31 (27.9)
35(31.5)

116(35.7)
90 (27.8)

" Numbers in parentheses, percentage.
* Years of education unknown for one male case and 3 female controls.
' Marital status unknown for one male control.

Table 3 shows the association between smoking status and
pancreatic cancer for both males and females. For both sexes,
a significantly increased risk of pancreatic cancer was found for
those currently smoking at least a pack of cigarettes per day.
Among males, a significantly elevated risk was also seen in
those currently smoking less than a pack per day. No significant
excess risk was demonstrated among ex-smokers of either sex
or in smokers of pipes or cigars. Although the observed eleva
tions in risk are consistent with the literature, these risks may
be somewhat elevated because of the use of controls without
tobacco-related disease.

The distribution of decaffeinated coffee consumption by sex
and by case-control status is seen in Table 4. Among males,
20.5% of the cases and 25.6% of the controls drank at least 1
cup of decaffeinated coffee per day. Among females, the pro
portion of decaffeinated drinkers was 36.0 and 29.5% for cases
and controls, respectively. A significantly elevated risk of pan
creatic cancer was seen only in women who drank 1-2 cups/
day. This excess was not seen in women who drank more than
2 cups/day or in males who drank at least 1 cup/day.

When the female controls were categorized according to
whether or not they had a cancer or non-cancer diagnosis, the
elevation in risk associated with decaffeinated coffee was found
for only one subgroup when comparing the cases to the cancer
controls; thus, pancreatic cancer risk was not found to consist
ently increase with increasing decaffeinated coffee consumption
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Table 3 Odds ratios and 95% confidence intervals for the association between smoking status and pancreatic cancer

SmokingstatusNever

Ex-smoker
Current smoker

1-20 cigarettes/day
21+ cigarettes/day
Pipe or cigar smokerCase20

3635

28
8Control101

140SI

48
31MalesOdds

ratio1.0Â«

1.33.5

2.9
1.395%

confidence
interval0.7-2.41.8-6.5

1.5-5.7
0.5-3.2Case432720

21Control168875317FemalesOdds

ratio1.0"1.21.5

4.895%

confidence
interval0.7-2.10.8-2.7

2.4-9.5

' Referent group.

Table 4 Odds ratios and 95% confidence intervals for the association between decaffeinated coffee and pancreatic cancer
When female controls were subdivided by cancer and non-cancer diagnosis, the odds ratios and 95% confidence intervals for drinking 1-2 cups/day compared to

none were 2.2 (1.3â€”4.0)for cancer controls and 1.0 (0.5-1.9) for non-cancer controls. For 3+ cups/day, the respective figures were 0.9 (0.4-1.9) for cancer controls
and 1.0 (0.4-2.4) for non-cancer controls.

Decaffeinated coffee
consumptionNone

or <1 cup/day
1-2 cups/day
3+ cups/dayCase10114 12Control276

4847MalesOdds

ratio1.0Â°

0.8
0.795%

confidence
interval0.4-1.5

0.4-1.4Case71
29
11Control229

57
39FemalesOdds

ratio1.0Â°1.6

0.995%

confidence
interval1.0-2.7

0.4-1.9
* Referent group.

for either males or females. Because cigarette smoking was
related to both decaffeinated coffee drinking and pancreatic
cancer, decaffeinated coffee was stratified by smoking status
(Table 5). The excess risk of cancer of the pancreas in women
was apparent among those who had never smoked only. Ex
cluding the cases and controls who had had self-reported dia

betes for 3 years or more did not change the relationship
between decaffeinated coffee and pancreatic cancer.

Number of years of drinking decaffeinated coffee was exam
ined and increasing number of years of decaffeinated coffee
consumption was not associated with an increased risk of
pancreatic cancer in either males or females. Less than 30% of
either cases or controls drank decaffeinated coffee for more
than 10 years.

Cases and controls did not differ significantly with respect to
which brand of decaffeinated coffee they usually drank or
according to their reason for drinking decaffeinated coffee (data
not shown).

Other variables examined in the present analysis and found
not to be associated with an increased likelihood of pancreatic
cancer were alcohol consumption, saccharin use, height, body
mass index, and residence in childhood, adolescence, and adult
hood.

DISCUSSION

Commercial extraction of caffeine from coffee began in Ger
many during the early 1900s and in the United States marketing
of decaffeinated coffee was initiated in 1927 by the General
Foods Corporation with the introduction of Sanka (18, 19).
Although dozens of solvents are described in various patents
for caffeine extraction, the most common solvents used until
recently were mÃ©thylÃ¨nechloride and trichloroethylene. In
1977, the Food and Drug Administration proposed to prohibit
the use of trichloroethylene for caffeine extraction, declaring it
to be a "deleterious substance" (12), since trichloroethylene has

been established to be a mutagen in bacteria and may also be a
carcinogen in mammals (12, 13).

Decaffeinated coffee has been reported to be mutagenic using
the Ames Salmonella/Microsome Assay (20), although the
mutagenic activity disappeared in the presence of S-9 rat liver
enzymes; thus, normal liver enzymes may protect mammals
from the possible mutagenic effect of decaffeinated coffee.
Coffee decaffeinated with mÃ©thylÃ¨nechloride has not been
found to increase the risk of neoplasms in male and female rats
(21). In addition, although measurable amounts of residual
trichloroethylene and mÃ©thylÃ¨nechloride have been found in a
few commercially available decaffeinated coffees (10, 11), it

Table 5 Association between pancreatic cancer and current decaffeinated coffee consumption by smoking status and sex

SmokingstatusNeverEx-smokerCurrent

smoker,1-20
cigarettes/day21+

cigarettes/dayPipes/cigarsDecaffeinated

coffeeuseYes-

NoYesNoYesNoYesNoYesNoCase51511

254

314

242

6Control20

8145

9511377

2412

39MalesOdds

ratio1.40.90.40.61.195%
confidence

interval0.4-4.20.4-2.00.1-1.50.1-2.20.2-6.2Case23

207

20166

15Control52

11628

59414

13FemalesOdds

ratio2.60.70.81.395%
confidence

interval1.3-5.00.3-1.90.2-3.10.3-5.7

X'HCT*= 2.2
Ã„M-H'= 0.8

95% confidence interval = 0.5-1.4

X HCT= 5.6
Ã„M-H'= 1.5

95% confidence interval = 0.9-2.3

' Yes, at least one cup/day; No, none or less than one cup/day.
* Chi-square of heterogeneity.
' Mantel-Haenszel point estimate of the odds ratio.
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would seem unlikely that an increase in risk of pancreatic cancer
would be found unless the residual solvents had an extraordi
narily high carcinogenic potency. Decaffeinated coffee use is a
habit that starts relatively late in life so that the exposure period
of many individuals is short. In the present study, less than
30% of those who drank decaffeinated coffee drank it for more
than 10 years and of these only 20-30% drank more than 3
cups/day (3-4% of the entire study group).

The findings of the present study suggest that decaffeinated
coffee consumption is not a factor in the etiology of pancreatic
cancer in humans. Although associations of borderline signifi
cance were found when examining subgroups of women, these
findings were not replicated among the men. This apparent
increase in risk may, in part, be explained by differences between
controls with cancer diagnoses and those whose hospitalization
at the time of interview was not related to cancer. The lack of
an increasing risk of pancreatic cancer, either with increased
amounts of decaffeinated coffee consumed per day or with
increasing duration of use is indicative of an absence of a dose-
response effect. This lack, combined with the failure to replicate
in men the elevated risk found in the subgroup of women,
argues against a causative relationship between decaffeinated
coffee drinking and pancreatic cancer.

It is unlikely that errors occurred in classifying case-control
status because the large majority were histologically confirmed;
however, errors in recall of decaffeinated coffee consumption
could result in misclassification which, if random, would obviate
the detection of a weak association between decaffeinated coffee
and pancreatic cancer. Given the sample size of the present
study, the power to detect a 2-fold increase in risk associated
with decaffeinated coffee was 89% in males and 87% among
females.

The lack of association between decaffeinated coffee con
sumption and pancreatic cancer found in the present study does
not concur with the findings of Lin and Kessler (9) who reported
a significantly greater proportion of pancreatic cancer cases
(males and females combined and including 5 cases of islet cell
cancer) drinking decaffeinated coffee compared to non-cancer
controls (109 cases and 109 controls total). Their study was
limited by several factors: (a) relative risk estimates were not
given nor was decaffeinated coffee consumption assessed ac
cording to cups per day or duration of use; and (b) the effect of
controlling for possible confounding variables such as smoking
was not discussed.

As in the past, a positive association was found for cigarette
smoking but not for coffee consumption or alcohol intake. It is
clear, however, that the major determinants for pancreatic
cancer are still unknown. Dietary factors may be involved, as
the geographic distribution of pancreatic cancer among Japa
nese natives and migrants would suggest (22). The dietary
factors, however, include neither coffee nor decaffeinated cof
fee. Further studies on the etiology of pancreatic cancer must
be concerned with the role of nutrition and should make use of
laboratory techniques as well as epidemiological methods.
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