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Abstract
Background: A history of diabetes mellitus and a diet high in
glycemic load are both potential risk factors for pancreatic
cancer. Sugar-sweetened soft drinks are a prevalent source of
readily absorbable sugars and have been associated with an
increased risk of obesity and diabetes. We investigated
whether higher consumption of sugar-sweetened soft drinks
increases the risk of pancreatic cancer.
Methods: We examined the relation between consumption of
sugar-sweetened soft drinks and the development of pancreatic cancer in the Nurses’ Health Study and the Health
Professionals Follow-up Study. Among 88,794 women and
49,364 men without cancer at baseline, we documented 379
cases of pancreatic cancer during up to 20 years of follow-up.
Soft drink consumption was first assessed at baseline (1980
for the women, 1986 for the men) and updated periodically
thereafter.
Results: Compared with participants who largely abstained
from sugar-sweetened soft drinks, those who consumed
more than three sugar-sweetened soft drinks weekly expe-

rienced overall a multivariate relative risk (RR) of pancreatic
cancer of 1.13 [95% confidence interval (95% CI), 0.81-1.58;
P for trend = 0.47]. Women in the highest category of sugarsweetened soft drink intake did experience a significant
increase in risk (RR, 1.57; 95% CI, 1.02-2.41; P for trend =
0.05), whereas there was no association between sweetened
soft drink intake and pancreatic cancer among men. Among
women, the risk associated with higher sugar-sweetened soft
drink was limited to those with elevated body mass index
(>25 kg/m2; RR, 1.89; 95% CI, 0.96-3.72) or with low physical
activity (RR, 2.02; 95% CI, 1.06-3.85). In contrast, consumption
of diet soft drinks was not associated with an elevated
pancreatic cancer risk in either cohort.
Conclusion: Although soft drink consumption did not
influence pancreatic cancer risk among men, consumption
of sugar-sweetened soft drinks may be associated with a
modest but significant increase in risk among women who
have an underlying degree of insulin resistance. (Cancer
Epidemiol Biomarkers Prev 2005;14(9):2098 – 105)

Introduction
Pancreatic cancer, the fourth leading cause of cancer-related
mortality in the United States (1), is a rapidly fatal malignancy
with little effective treatment. Patients with diabetes mellitus
are at higher risk (2), and a positive association between
postload plasma glucose concentration and pancreatic cancer
risk was found in two studies, supporting the hypothesis that
impaired glucose intolerance, insulin resistance, and hyperinsulinemia play a role in pancreatic cancer etiology (3, 4).
Moreover, a diet high in glycemic load has been associated
with an increase in the risk of both diabetes mellitus (5) and
pancreatic cancer (6).
Sugar-sweetened soft drinks may increase the risk of
diabetes due to their large amounts of high-fructose corn
syrup, rapidly raising blood glucose (7). Soft drinks are the
leading source of added sugar in the U.S. diet, thereby
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contributing to a high glycemic index of the diet and promoting
the development of obesity and diabetes (8). In a recent analysis
of participants in the Nurses’ Health Study (NHS), higher
consumption of sugar-sweetened beverages was associated
with both greater weight gain and an increased risk of type 2
diabetes, independent of known risk factors (9). Sugarsweetened soft drinks might also increase risk of type 2
diabetes due to their readily absorbable carbohydrates (9).
Due to the large amounts of high-fructose corn syrup, which
has similar effects on blood glucose as sucrose (7), consumption
of sugar-sweetened soft drinks might therefore contribute
to a high glycemic load of the overall diet, a risk factor for
pancreatic cancer (6). In addition, cola-type soft drinks contain
caramel coloring, which is rich in advanced glycation endproducts that might increase insulin resistance (10).
We hypothesized that a higher consumption of sugarsweetened soft drinks may increase pancreatic cancer risk. We
therefore prospectively examined the relation between soft
drink consumption and pancreatic cancer in two large cohorts
with up to 20 years of follow-up and detailed and repeated
assessments of soft drink consumption and other dietary
factors.

Materials and Methods
Study Cohorts. In 1976, the NHS enrolled 121,700 female
registered nurses ages 30 to 55 years to gather, through mailed
questionnaires, information on their health status, medical
history, and known and suspected risk factors for cancer and
coronary heart disease. The Health Professionals Follow-up
Study (HPFS) began in 1986, when 51,529 American male
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dentists, optometrists, osteopaths, pharmacists, podiatrists,
and veterinarians ages 40 to 75 years completed a mailed
questionnaire on known or suspected risk factors for cancer
and coronary heart disease, which also included an assessment
of diet. Follow-up questionnaires were sent biennially to
cohort participants thereafter. Further details of the cohorts are
reported elsewhere (11-14).
Ascertainment of Soft Drink Consumption. In the NHS, a
61-item food frequency questionnaire (FFQ) was mailed to all
participants in the study in 1980 that ascertained how often
women consumed a commonly used unit or portion size of
each food on average over the previous year, including three
items on soft drink consumption: ‘‘Coca-Cola, Pepsi, other
cola,’’ ‘‘low-calorie carbonated drink,’’ and ‘‘other carbonated
beverage (root beer, ginger ale, 7-Up, etc.).’’ In 1984, a more
comprehensive FFQ (116-item) was mailed to the NHS cohort
that ascertained five items of soft drink consumption (‘‘lowcalorie cola,’’ ‘‘low-calorie caffeine-free cola,’’ ‘‘other lowcalorie carbonated beverage,’’ ‘‘Coke, Pepsi, or other cola with
sugar,’’ ‘‘caffeine-free Coke, Pepsi, or other cola,’’ and ‘‘other
carbonated beverage with sugar’’). Similar questions were
posed in 1990, 1994, and 1998 in the NHS. Of note, on the 1986
NHS FFQ, we also queried women about consumption of
either ‘‘low-calorie soda’’ or ‘‘soda with sugar.’’
In 1986, the baseline questionnaire for the HPFS cohort
included a 131-item semiquantitative FFQ. The same five items
of soft drink consumption as in the NHS were assessed, with
an update in 1990, 1994, and 1998.
Smoking History and Other Risk Factors. Smoking status
and history of smoking were obtained at baseline and in all
subsequent questionnaires in both cohorts. Current smokers
also reported intensity of smoking (average number of
cigarettes smoked daily) on each questionnaire. Past smokers
reported when they last smoked, and time since quitting was
calculated for those who quit during follow-up. Participants
were asked about history of diabetes at baseline and in all
subsequent questionnaires. We used baseline body mass index
(BMI; 1976 in NHS and 1986 in HPFS, the start of the cohorts),
which was most predictive for pancreatic cancer risk in the
NHS cohort (15). We derived a score for physical activity as
metabolic equivalent tasks (MET) per week (the caloric need
per kilogram body weight per hour activity divided by the
caloric need per kilogram per hour at rest) based on questions
from the 1986 questionnaires for both cohorts. For NHS, we
also used the responses on the 1980 questionnaire (‘‘At least
once a week, do you engage in any regular activity similar to
brisk walking, jogging, bicycling, etc., long enough to break a
sweat?’’ ‘‘If yes, how many times per week?’’ and ‘‘What
activity is this?’’) to classify participants into five physical
activity categories. The physical activity variable from the 1980
questionnaire has been shown to predict the risk of noninsulin-dependent diabetes mellitus in this cohort (16). The
validity of the MET-hours per week has been reported
previously for the HPFS (17).
Ascertainment of Pancreatic Cancer and Deaths. We
ascertained pancreatic cancers reported on the biennial
questionnaires between the return of the 1980 (women) or
1986 (men) questionnaire, respectively, and June 1, 2000
(women) or February 1, 2000 (men). With permission from
study participants, pancreatic cancer was confirmed through
physicians’ review of medical records. If permission was
denied, we attempted to confirm the self-reported cancer with
an additional letter or telephone call. We also searched the
National Death Index to identify deaths among the nonrespondents to each 2-year questionnaire. The computerized
National Death Index is a highly sensitive method for
identifying deaths in these cohorts with a sensitivity of at
least 98% (18, 19). If the primary cause of death on the death

certificate was a previously unreported pancreatic cancer case,
we contacted a family member to obtain permission to retrieve
medical records to confirm the diagnosis. In the HPFS cohort,
we obtained pathology reports confirming the diagnosis of
pancreatic cancer for 95% of cases (85% in the NHS). For the
remaining 5% (15% in the NHS), we confirmed the selfreported cancer from a secondary source (e.g., death certificate,
physician, or telephone interview of a family member). All
medical records, in both cohorts, had complete information on
histology (hospitals are recontacted if the original information
sent is incomplete). In our analyses, associations were
examined including and excluding cases with missing medical
records. No differences were observed between these two
types of analyses; thus, we included cases without medical
records.
Statistical Analysis. We excluded participants who did not
answer the baseline questionnaire or did not provide a
complete dietary questionnaire in 1980 (women) or 1986
(men) if a significant number of items was left blank on the
FFQ (>9 items of the 61-question FFQ in 1980 for the women
and z70 items on the 131-item FFQ in 1986 for the men), if the
reported dietary intake had an implausible total energy intake
(<500 or >3,500 kcal/d for women and <800 or >4,200 kcal/d
for men), or if they had a history of cancer (except nonmelanoma skin cancer) at baseline. We computed person-years
of follow-up from the date of return of the baseline questionnaire to the date of diagnosis of pancreatic cancer, death from
any cause, or the end of the study period [June 1, 2000 (women)
or February 1, 2000 (men)], whichever occurred first. After
these exclusions, 88,794 women and 49,364 men were eligible
for follow-up, and 2,240,548 person years were accrued. We
conducted analyses for both cohorts separately and then
combined analyses, pooling data from the NHS and HPFS
with additional adjustment for gender. The primary analysis
used incidence rates with person-years of follow-up in the
denominator. We used relative risk (RR) as the measure of
association; RR was defined as the incidence rate of pancreatic
cancer among participants who reported consumption of
sugar-sweetened soft drinks divided by the incidence rate
among participants without such a report. In our main
analyses, we examined RRs according to cumulatively updated
consumption of sugar-sweetened soft drinks. Nutrient intakes
were computed by multiplying the frequency response by the
nutrient content of the specified portion size. Values for
nutrients were derived from the U.S. Department of Agriculture sources (20) and supplemented with information from
manufacturers. The nine possible responses for soda consumption, ranging from ‘‘almost never’’ to six or more times daily,
were aggregated into three categories (less than once monthly,
1-12 times monthly, and >3 times weekly). We further
aggregated cola-type soft drinks into ‘‘regular cola’’ (‘‘Coke,
Pepsi, or other cola with sugar’’ and ‘‘caffeine-free Coke, Pepsi,
or other cola with sugar’’) and ‘‘diet cola’’ (‘‘low-calorie cola
with caffeine’’ and ‘‘low-calorie caffeine-free cola’’). Because
we had repeated measurements of cola and other soft drink
consumption, we used cumulative averaging as a more
powerful test of an association of cumulative exposure.
Cumulative average measures are the average of all measures
for an individual up to the start of each follow-up interval. For
overall soft drink consumption, categories were based on a
combination of the continuous variables for both cola and other
sugar-sweetened soft drinks, which subsequently we cumulatively averaged. The validity and reliability of FFQs similar to
those used in the NHS and HPFS have been described
elsewhere (21, 22). Briefly, the corrected correlation coefficients
between questionnaire and multiple dietary records were 0.84
for cola-type soft drinks (sugar-sweetened and diet combined)
and 0.36 for other carbonated soft drinks in the NHS (21).
Because the group of ‘‘non-cola carbonated beverages’’
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included diet beverages as well, a correlation coefficient for
overall sugar-sweetened soft drink consumption was not
derived. In the HPFS, they were 0.84 for sugar-sweetened cola,
0.55 for other sugar-sweetened soft drinks, 0.73 for diet cola,
and 0.74 for other diet soft drinks (23).
RRs adjusted for potential confounders were estimated by
using Cox proportional hazards models stratified on age in
years. The assumptions of proportionality were satisfied. In
these models, we controlled for smoking, BMI, total energy
intake, physical activity, and history of diabetes and other soft
drink consumption (all diet soft drinks in models for all sugarsweetened soft drinks; all sugar-sweetened soft drinks in
models for all diet soft drinks; sugar-sweetened cola, other
sugar-sweetened soft drinks, diet cola, other diet soft drinks
for single food items). Soft drink intake was cumulatively
updated (i.e., the cumulative average of soft drink consumption from all available dietary questionnaires up to the start of
each 2-year follow-up cycle) with successive dietary questionnaires in these cohorts. Smoking and history of diabetes were
updated every other year with data from the follow-up
questionnaires. BMI was not updated in the main analyses
because pancreatic cancer is frequently associated with
profound weight loss, and our previous findings in these
cohorts showed the strongest associations between baseline
BMI and pancreatic cancer risk. Previous studies have
observed an increased risk of pancreatic cancer among
diabetics (2). Participants in our study who developed diabetes
during long-term follow-up may have substantially diminished sweetened soft drink consumption as a consequence of
the diagnosis of diabetes; we therefore stopped updating soft
drink consumption once a participant reported a history of
diabetes mellitus. In addition, in secondary analyses, we
repeated our analyses after excluding participants who
reported diabetes at baseline and similarly stopped updating
soft drink consumption when a participant reported the new
onset of diabetes mellitus after study initiation. We also
conducted stratified analyses to determine whether the
influence of soda consumption was modified by baseline
BMI or physical activity. Because physical activity was
assessed relatively crudely in the NHS in 1980, we used 1986
physical activity for both cohorts in these stratified analyses.
Tests for trends across categories of exposure, based on the
midpoints of the original exposure categories, were calculated
using Cox proportional hazards models. The presence of an
interaction between soft drink consumption and gender was
tested using the likelihood ratio test (LRT) and comparing the
model with both the main effects and the interaction terms to
that with the main effects only.
All Ps are two-sided (a = 0.05). The study was approved by
the Human Research Committees at the Harvard School of
Public Health and the Brigham and Women’s Hospital.

Results
During up to 20 years and 2,240,547 person-years of follow-up,
205 women and 174 men were diagnosed with pancreatic
cancer. Baseline characteristics of the 88,794 women and 49,364
men who completed the baseline dietary questionnaire in 1980
and 1986, respectively, are shown in Table 1. At baseline, 19%
of the women and 18% of the men reported consumption of
sugar-sweetened soft drinks more than three times weekly;
10% of women and 7.6% of men reported consuming sugarsweetened soft drinks at least once daily. Participants who
reported higher consumption of sugar-sweetened soft drinks
were generally similar to participants who report no soft drink
consumption. However, they tended to be younger and
women who reported higher sweetened soft drink intake were
less likely to have a history of diabetes mellitus at baseline.
Consumption of carbohydrates and fats was highest among

participants who reported frequent sugar-sweetened soft drink
consumption. In contrast, participants who reported higher
consumption of diet soft drinks tended to be much heavier,
had a higher prevalence of diabetes mellitus at baseline, and
reported lower consumption of carbohydrates and fats when
compared with participants who did not consume diet soft
drinks.
Among women and men combined, higher sugar-sweetened soft drink consumption (>3 servings weekly) was not
significantly associated with the risk of pancreatic cancer
(Table 2). Compared with participants who consumed less
than one sugar-sweetened soft drink monthly, those who
consumed (cumulatively updated) sugar-sweetened soft
drinks more than three times weekly experienced an ageadjusted RR of 1.18 [95% confidence interval (95% CI), 0.861.64]. This association remained essentially unchanged after
adjustment for life-style variables, including smoking, a
history of diabetes mellitus, physical activity, total calorie
intake, diet soft drink intake, and BMI. The multivariate RR for
each increase in one serving daily was 1.05 (95% CI, 0.89-1.24).
Nonetheless, the influence of soft drink use did seem to differ
according to gender (LRT; P = 0.04). Whereas sugar-sweetened
soft drink use was not associated with risk among men,
women in the highest category of sugar-sweetened soft drink
intake experienced a significant elevation in risk (RR, 1.57; 95%
CI, 1.02-2.41; P for trend = 0.05). Among men, the multivariate
RR for each increase in one serving daily was 0.90 (95% CI,
0.69-1.16), whereas it was 1.19 (95% CI, 0.97-1.47) among the
women.
In a prior analysis of the NHS, we observed a positive
association between glycemic load and pancreatic cancer risk,
although neither sucrose nor total carbohydrate intake was
associated with risk. We considered the possibility that any
relation between sugar-sweetened soft drink intake and
pancreatic cancer could reflect confounding by dietary
glycemic load. We therefore repeated our analysis after adding
glycemic load to the multivariate model and observed modest
increases in the RRs. Compared with participants who largely
abstained from sugar-sweetened soft drink use, the RR for
those who reported consumption more than three times
weekly was 1.17 (95% CI, 0.84-1.64) among both cohorts, 0.75
(95% CI, 0.44-1.27) among the men, and 1.53 (95% CI, 0.99-2.38)
among the women. We also repeated our analysis after adding
glycemic index and free fructose to the multivariate model and
observed no material alterations in RRs (data not shown).
Previous studies have reported an inverse relation between
coffee and caffeine intake and the risk of diabetes mellitus,
including an analysis of our two cohorts (24). Moreover, a
previous analysis of these cohorts observed a nonsignificant
inverse relation between coffee and caffeine and pancreatic
cancer risk (25). We therefore repeated our analyses after
adding caffeine consumption to our models, but the addition
of this variable did not substantially change our estimates.
Compared with participants who largely abstained from
sugar-sweetened soft drink use, the RR for those who reported
consumption more than three times weekly was 1.16 (95% CI,
0.83-1.61) among both cohorts, 0.75 (95% CI, 0.44-1.27) among
the men, and 1.62 (95% CI, 1.05-2.49) among the women.
Previous studies have observed an increased risk of
pancreatic cancer among diabetics. Participants in our study
who developed diabetes during the long-term follow-up may
have substantially diminished sweetened soft drink consumption. Although we have adjusted previously for a history of
diabetes and stopped updating exposure for those who
subsequently developed diabetes during follow-up, we repeated our analysis after excluding participants with a history
of diabetes mellitus at baseline. Among the women, our
findings became slightly stronger after the exclusion of
diabetics from the analyses. Compared with participants who
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Table 1. Age and age-standardized baseline (1980 for NHS, 1986 for HPFS) characteristics according to frequency of sugarsweetened and diet soft drink consumption among 88,794 women from the NHS and 49,364 men from the HPFS
Population

Frequency of sugar-sweetened
soft drink consumption

Variable

<1/mo

1-12/mo

>3/wk

<1/mo

1-12/mo

>3/wk

40,458
0
47.8
11.2
2.8
64.4
29
5.4
3.3
59
137
30
20
50
64

(56)
(19)
(13)
(4.7)
(28)

31,701
5/mo
46.3
10.3
2.8
64.4
26
4.5
1.3
57
153
36
23
52
70

16,635
1.3/d
44.8
13.6
2.9
64.4
33
5.6
1.6
53
187
42
44
55
76

44,745
0
46.9 (7.2)
7.7
2.9 (3.3)
64.4 (3.2)
33
5.7 (8.5)
1.2
59
159 (62)
36 (21)
27 (18)
52 (4.2)
70 (29)

23,691
7/mo
46.9
12.6
2.7
64.4
24
4.1
2.6
56
147
33
25
51
66

20,358
1.6/d
46.0
17.5
2.7
64.5
27
5.1
4.6
53
144
31
25
50
67

22,102
0
50.1 (9.7)
14.8
22.6 (31)
70.0 (3.4)
7.3
5.4
212 (80)
37 (20)
22 (14)
52 (3.9)
65 (26)

18,556
5/mo
48.0
13.3
20.0
70.1
8.6
1.3
235
47
25
53
73

22,094
0
49.3 (10.0)
10.7
19.5 (27)
70.0 (3.5)
10.9
1.4
242 (87)
48 (25)
28 (16)
54 (3.7)
72 (29)

13,075
6/mo
49.2
13.4
21.2
70.0
7.1
3.3
228
44
26
53
68

Women
n
Drinks/category (median)
Age [mean (SD)], y
Baseline BMI z 29 kg/m2 (%)
Vigorous physical activity [mean (SD)], h/wk
Height [mean (SD)],
Currently smoking (%)
Smoking [mean (SD)], pack-years
History of diabetes (%)
Regular aspirin use* (%)
Total carbohydrates (g)
Total sucrose (g)
Free fructose (g)
Glycemic index
Total fat (g)
Men
n
Drinks/category (median)
Age [mean (SD)], y
Baseline BMI z 29 kg/m2 (%)
Total physical activityc [mean (SD)], MET/wk
Height [mean (SD)]
Currently smoking (%)
History of diabetes (%)
Total carbohydrates (g)
Total sucrose (g)
Free fructose (g)
Glycemic index
Total fat (g)

(7.0)
(3.1)
(3.2)
(8.3)

(7.2)
(3.3)
(3.4)
(7.6)
(56)
(20)
(12)
(3.7)
(27)

(9.6)
(28)
(3.4)
(80)
(22)
(13)
(3.3)
(27)

Frequency of diet soft drink
consumption

8,706
1.1/d
45.1
14.3
18.9
70.2
12.1
0.9
284
63
38
55
83

(7.1)
(3.2)
(3.2)
(8.4)
(65)
(22)
(23)
(3.2)
(29)

(9.2)
(28)
(3.5)
(88)
(27)
(17)
(2.9)
(29)

(7.1)
(3.2)
(3.2)
(7.2)
(57)
(19)
(15)
(4.3)
(27)

(9.7)
(30)
(3.3)
(84)
(23)
(15)
(3.6)
(27)

14,195
1.5/d
46.4
19.8
23.0
70.1
6.6
6.6
223
43
24
53
71

(7.1)
(3.0)
(3.3)
(8.0)
(61)
(20)
(18)
(5.0)
(28)

(9.2)
(33)
(3.3)
(83)
(23)
(14)
(3.6)
(28)

NOTE: Age standardized according to eight categories (<45, 45-49, 50-54, 55-59, 60-64, 65-69, 70-74, and z75 years) as of the 2-year period when participants first
entered follow-up.
*Regular aspirin use defined as two or more tablets weekly.
cNonvigorous physical activity in MET/wk (i.e., the caloric need per kilogram of body weight per hour of activity divided by the caloric need per kilogram per hour at
rest).

largely abstained from sugar-sweetened soft drinks, the RR for
those who reported consumption more than three times
weekly was 1.22 (95% CI, 0.86-1.73) among both cohorts, 0.74
(95% CI, 0.42-1.29) among men, and 1.78 (95% CI, 1.14-2.79)
among women.
We similarly examined the risk of pancreatic cancer
according to intake of diet soft drinks but failed to observe a
significant relation between diet soft drink intake and
pancreatic cancer risk (Table 3).
The effect of diet on insulin response may vary across strata
of BMI or physical activity because both are strong determinants of insulin resistance, which could magnify an adverse
effect of sweetened soft drink consumption. Generally, we
would expect individuals who are overweight and sedentary
to have a greater insulin response to their diet compared with
lean or active individuals. We examined this possibility by
stratifying our analyses separately into two BMI and physical
activity strata (Table 4). Among women with high compared
with low sugar-sweetened soft drink consumption, we
observed a borderline significant increase in pancreatic cancer
risk among those who were overweight (BMI = 25 kg/m2; RR,
1.89; 95% CI, 0.96-3.72) and a significant increase in risk among
those who were relatively sedentary (RR, 2.02; 95% CI, 1.063.85). In contrast, sugar-sweetened soft drink intake did not
significantly affect risk for lean women (BMI < 25 kg/m2) or
those who were physically active. Although based on small
case numbers, the apparent effect modification by BMI was
also evident in subgroups of sugar-sweetened soft drinks
(sugar-sweetened cola and other sugar-sweetened soft drinks).
For men, our ability to examine effect modification of body
habitus or physical activity on this relation was somewhat

limited due to the less frequent consumption of soft drinks
among the male cohort. In the cohorts combined, higher intake
of sugar-sweetened soft drinks was modestly associated with
pancreatic cancer in the overweight stratum (RR, 1.23; 95% CI,
0.77-1.97; P for tend = 0.38), whereas there was no influence of
sugar-sweetened soft drink consumption on risk among leaner
participants. Among both cohorts, there was no material effect
modification by either body habitus or physical activity on the
association between diet soda consumption and pancreatic
cancer.

Discussion
In these two prospective cohort studies combined, we did not
observe a significant increase in the risk of pancreatic cancer
among participants who reported higher consumption of
sugar-sweetened soft drinks weekly when compared with
those who largely abstained.
The prospective design of our studies precluded recall bias
and the need for next-of-kin respondents. Moreover, to
minimize misclassification of exposure, we updated reports
of dietary intakes every 2 to 4 years. Imprecise dietary
measurements and residual confounding are possible alternative explanations for some of the observed associations. Selfreported dietary intake is prone to error, but we would expect
such measurement error to be random with respect to future
events, such as occurrence or nonoccurrence of cancer; thus,
random error in dietary assessment measures might have
accounted for a lack of association but not the reverse (26).
Finally, because identification of deaths is highly accurate in
this cohort (18), differential follow-up is unlikely.
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The repeated dietary measurements made in this study were
an advantage because they allowed for less measurement error
and for the opportunity to account for changes in eating
patterns over time (26). We had, however, limited power to
study associations with more extreme categories (i.e., beyond
>3 drinks weekly) of soft drink consumption.
We are unaware of previous studies of the association
between soft drinks and pancreatic cancer. Several studies of

carbohydrates and pancreatic cancer yielded mixed results
(6, 27-31). Whereas one cohort study of male smokers reported
an inverse association between carbohydrate intake and
pancreatic cancer risk (31), data from our cohort of women
(6) did not support such an association. However, within the
NHS, we did find a modest increase in risk of pancreatic
cancer (RR, 1.53; 95% CI, 0.96-2.45) among women with a high
glycemic load intake and a similar association for fructose

Table 2. Risk of pancreatic cancer by frequencies of sugar-sweetened soft drink consumption among 88,794 women from
the NHS and 49,364 men from the HPFS combined
Population

P for trend

Categories of intake

All sugar-sweetened soft drinks combined
Total
Cases
Person-years
Age-adjusted RR
Multivariate-adjusted RR*
c
Multivariate-adjusted RR and BMI
Women
Cases
Person-years
Age-adjusted RR
Multivariate-adjusted RR*
c
Multivariate-adjusted RR and BMI
Men
Cases
Person-years
Age-adjusted RR
Multivariate-adjusted RR*
c
Multivariate-adjusted RR and BMI
Sugar-sweetened cola
Total
Cases
Person-years
Age-adjusted RR
Multivariate-adjusted RR*
c
Multivariate-adjusted RR and BMI
Women
Cases
Person-years
Age-adjusted RR
Multivariate-adjusted RR*
c
Multivariate-adjusted RR and BMI
Men
Cases
Person-years
Age-adjusted RR
Multivariate-adjusted RR*
c
Multivariate-adjusted RR and BMI
Other sugar-sweetened soft drinks
Total
Cases
Person-years
Age-adjusted RR
Multivariate-adjusted RR*
c
Multivariate-adjusted RR and BMI
Women
Cases
Person-years
Age-adjusted RR
Multivariate-adjusted RR*
c
Multivariate-adjusted RR and BMI
Men
Cases
Person-years
Age-adjusted RR
Multivariate-adjusted RR*
c
Multivariate-adjusted RR and BMI

<1/mo

1-12/mo

>3/wk

205
1,132,893
1.0
1.0
1.0

128
787,724
1.04 (0.83-1.30)
1.06 (0.84-1.32)
1.05 (0.84-1.31)

46
319,930
1.18 (0.86-1.64)
1.15 (0.83-1.61)
1.13 (0.81-1.58)

0.36
0.41
0.47

106
848,732
1.0
1.0
1.0

71
560,916
1.19 (0.88-1.62)
1.29 (0.95-1.75)
1.29 (0.95-1.75)

28
220,191
1.56 (1.02-2.38)
1.59 (1.04-2.46)
1.57 (1.02-2.41)

0.03
0.04
0.05

99
284,161
1.0
1.0
1.0

57
226,809
0.84 (0.61-1.16)
0.84 (0.60-1.18)
0.84 (0.60-1.17)

18
99,739
0.79 (0.48-1.29)
0.76 (0.45-1.28)
0.75 (0.44-1.26)

0.22
0.26
0.24

243
1,363,927
1.0
1.0
1.0

107
663,831
1.09 (0.87-1.37)
1.05 (0.81-1.35)
1.04 (0.81-1.34)

29
212,790
1.18 (0.80-1.73)
1.09 (0.72-1.65)
1.07 (0.71-1.62)

0.30
0.58
0.64

129
1,027,398
1.0
1.0
1.0

60
456,931
1.29 (0.95-1.76)
1.27 (0.90-1.80)
1.27 (0.90-1.79)

16
145,509
1.33 (0.79-2.26)
1.25 (0.70-2.22)
1.22 (0.69-2.18)

0.09
0.33
0.36

114
336,529
1.0
1.0
1.0

47
206,900
0.82 (0.58-1.15)
0.87 (0.60-1.25)
0.86 (0.60-1.24)

13
67,280
0.91 (0.52-1.61)
0.92 (0.50-1.69)
0.91 (0.50-1.67)

0.40
0.80
0.77

284
1,605,035
1.0
1.0
1.0

88
572,643
1.09 (0.86-1.38)
1.12 (0.86-1.47)
1.12 (0.85-1.46)

7
62,870
0.82 (0.39-1.75)
0.79 (0.36-1.71)
0.79 (0.36-1.70)

0.78
0.87
0.85

144
1,159,422
1.0
1.0
1.0

56
420,112
1.29 (0.95-1.76)
1.25 (0.87-1.78)
1.24 (0.87-1.78)

5
50,305
1.00 (0.41-2.44)
0.89 (0.35-2.29)
0.89 (0.35-2.28)

0.19
0.86
0.87

140
445,613
1.0
1.0
1.0

32
152,531
0.85 (0.58-1.24)
0.93 (0.61-1.42)
0.93 (0.61-1.42)

2
12,565
0.60 (0.15-2.45)
0.58 (0.14-2.38)
0.58 (0.14-2.38)

0.28
0.36
0.36

*RRs (95% CIs) adjusted for age in years, gender, follow-up cycle, history of diabetes (yes/no), smoking status in nine categories (never, currently not with no
information on past smoking history, past smoker, currently smoking: 1-4, 5-14, 15-24, 25-34, 35-44, and 45+ cigarettes daily), quintiles of caloric intake, quintiles of
nonvigorous physical activity in MET/wk (i.e., the caloric need per kilogram of body weight per hour of activity divided by the caloric need per kilogram per hour at
rest), and other soft drink consumption (all diet soft drinks in model for all sugar-sweetened soft drinks; sugar-sweetened cola, other sugar-sweetened soft drinks, diet
cola, other diet soft drinks for single food items depending on model).
cFurther adjustment for 1976 BMI in five categories (<21, 21-22.9, 23-24.9, 25-28.9, and z29 kg/m2).
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intake (RR, 1.57; 95% CI, 0.95-2.57). Similar to our findings with
sugar-sweetened soft drinks in the NHS, the associations for
both glycemic load and fructose were stronger among women
who were overweight or sedentary.
The increase in consumption of sugar-added beverages over
the past several decades may be partly responsible for the
obesity epidemic in the United States, particularly among
adolescents (32). Calories from beverages do not displace

calories from other foods throughout the day, often leading to
energy imbalance, and numerous studies have documented that
beverages are a leading contributor to energy intakes (32, 33). In
the NHS, higher sugar-sweetened soft drink intake was
associated with greater weight gain (9). Moreover, in previous
analyses of both of our cohorts, increasing BMI was significantly
associated with the risk of pancreatic cancer (15). In the current
study, the positive association between sugar-sweetened soft

Table 3. Risk of pancreatic cancer by frequencies of diet soft drink consumption among 88,794 women from the NHS and
49,364 men from the HPFS combined
Population

<1/mo
All diet soft drinks combined
Total
Cases
Person-years
Age-adjusted RR
Multivariate-adjusted RR*
Multivariate-adjusted RR and
Women
Cases
Person-years
Age-adjusted RR
Multivariate-adjusted RR*
Multivariate-adjusted RR and
Men
Cases
Person-years
Age-adjusted RR
Multivariate-adjusted RR*
Multivariate-adjusted RR and
Diet cola
Total
Cases
Person-years
Age-adjusted RR
Multivariate-adjusted RR*
Multivariate-adjusted RR and
Women
Cases
Person-years
Age-adjusted RR
Multivariate-adjusted RR*
Multivariate-adjusted RR and
Men
Cases
Person-years
Age-adjusted RR
Multivariate-adjusted RR*
Multivariate-adjusted RR and
Other diet soft drinks
Total
Cases
Person-years
Age-adjusted RR
Multivariate-adjusted RR*
Multivariate-adjusted RR and
Women
Cases
Person-years
Age-adjusted RR
Multivariate-adjusted RR*
Multivariate-adjusted RR and
Men
Cases
Person-years
Age-adjusted RR
Multivariate-adjusted RR*
Multivariate-adjusted RR and

P for trend

Categories of intake

c

BMI

c

BMI

c

BMI

c

BMI

c

BMI

c

BMI

c

BMI

c

BMI

c

BMI

1-12/mo

>3/wk

155
920,860
1.0
1.0
1.0

116
628,265
1.01 (0.80-1.29)
1.12 (0.88-1.43)
1.08 (0.85-1.38)

108
691,423
0.95 (0.74-1.23)
1.09 (0.85-1.41)
1.02 (0.79-1.32)

0.77
0.61
0.98

77
662,249
1.0
1.0
1.0

62
460,414
1.09 (0.78-1.52)
1.16 (0.83-1.63)
1.10 (0.78-1.55)

66
507,176
1.18 (0.85-1.64)
1.23 (0.87-1.73)
1.12 (0.79-1.59)

0.34
0.33
0.64

78
258,611
1.0
1.0
1.0

54
167,851
1.05 (0.74-1.49)
1.10 (0.77-1.56)
1.08 (0.76-1.53)

42
184,247
0.94 (0.64-1.37)
0.94 (0.63-1.38)
0.89 (0.60-1.33)

0.81
0.67
0.52

182
1,009,471
1.0
1.0
1.0

105
629,675
0.94 (0.74-1.19)
0.92 (0.68-1.24)
0.90 (0.67-1.21)

92
601,402
1.05 (0.82-1.36)
0.89 (0.62-1.26)
0.85 (0.59-1.21)

0.84
0.55
0.39

83
705,185
1.0
1.0
1.0

63
467,922
1.11 (0.80-1.54)
0.86 (0.50-1.46)
0.84 (0.49-1.42)

59
455,732
1.23 (0.88-1.72)
0.86 (0.45-1.65)
0.83 (0.43-1.59)

0.23
0.92
0.96

99
303,286
1.0
1.0
1.0

42
161,753
0.82 (0.57-1.18)
0.87 (0.59-1.28)
0.86 (0.58-1.26)

33
145,670
0.93 (0.62-1.38)
0.88 (0.57-1.37)
0.85 (0.54-1.32)

0.51
0.46
0.38

211
1,181,550
1.0
1.0
1.0

111
680,201
0.97 (0.77-1.22)
1.16 (0.86-1.56)
1.14 (0.85-1.53)

57
378,797
1.19 (0.89-1.60)
1.46 (0.97-2.19)
1.40 (0.93-2.11)

0.46
0.08
0.13

87
769,487
1.0
1.0
1.0

74
513,700
1.24 (0.91-1.69)
1.48 (0.88-2.51)
1.44 (0.85-2.44)

44
346,652
1.36 (0.95-1.95)
1.58 (0.80-3.12)
1.50 (0.76-2.97)

0.08
0.44
0.54

124
412,063
1.0
1.0
1.0

37
166,501
0.81 (0.56-1.17)
0.91 (0.60-1.36)
0.89 (0.59-1.34)

13
32,145
1.59 (0.90-2.82)
1.66 (0.90-3.05)
1.62 (0.88-2.97)

0.75
0.13
0.15

*RRs (95% CIs) adjusted for age in years, gender, follow-up cycle, history of diabetes (yes/no), smoking status in nine categories (never, currently not with no
information on past smoking history, past smoker, currently smoking: 1-4, 5-14, 15-24, 25-34, 35-44, and 45+ cigarettes daily), quintiles of caloric intake, quintiles of
nonvigorous physical activity in MET/wk (i.e., the caloric need per kilogram of body weight per hour of activity divided by the caloric need per kilogram per hour at
rest), and other soft drink consumption (all diet soft drinks in model for all sugar-sweetened soft drinks; sugar-sweetened cola, other sugar-sweetened soft drinks, diet
cola, other diet soft drinks for single food items depending on model).
cFurther adjustment for 1976 BMI in five categories (<21, 21-22.9, 23-24.9, 25-28.9, and z29 kg/m2).

Cancer Epidemiol Biomarkers Prev 2005;14(9). September 2005

2104 Soft Drinks and Risk of Pancreatic Cancer
Table 4. Multivariate RRs and 95% CIs for pancreatic cancer according to frequency of soft drink consumption, stratified by
BMI and physical activity level in the NHS (1980-2000) and the HPFS (1986-2000) combined
Population*

BMI
Cases

Physical activity
BMI < 25

Cases

All sugar-sweetened soft drinks combined
Total
<1/mo
108
1.0
1-12/mo
53
0.85 (0.61-1.19)
>3/wk
21
1.06 (0.65-1.73)
b
0.89
P for trend
Women
<1/mo
70
1.0
1-12/mo
34
0.94 (0.62-1.42)
>3/wk
15
1.33 (0.74-2.37)
b
0.34
P for trend
Men
<1/mo
38
1.0
1-12/mo
19
0.68 (0.39-1.20)
>3/wk
6
0.63 (0.26-1.55)
b
0.23
P for trend
All diet soft drink consumption combined
Total
<1/mo
86
1.0
1-12/mo
59
1.24 (0.88-1.74)
>3/wk
37
0.95 (0.63-1.41)
b
0.69
P for trend
Women
<1/mo
55
1.0
1-12/mo
34
1.05 (0.68-1.62)
>3/wk
30
1.02 (0.64-1.62)
b
0.93
P for trend
Men
<1/mo
31
1.0
1-12/mo
25
1.65 (0.96-2.83)
>3/wk
7
0.68 (0.29-1.57)
b
0.34
P for trend

BMI z 25

Cases

c

Low physical activity

Cases

c

High physical activity

91
74
24
0.38

1.0
1.31 (0.96-1.80)
1.23 (0.77-1.97)

83
66
27
0.28

1.0
1.18 (0.85-1.64)
1.30 (0.83-2.05)

122
62
19
0.96

1.0
0.96 (0.70-1.31)
1.00 (0.61-1.64)

35
36
12
0.10

1.0
1.94 (1.21-3.12)
1.89 (0.96-3.72)

34
32
14
0.05

1.0
1.57 (0.96-2.58)
2.02 (1.06-3.85)

72
39
14
0.29

1.0
1.16 (0.78-1.72)
1.37 (0.76-2.47)

56
38
12
0.74

1.0
1.03 (0.67-1.57)
0.88 (0.46-1.68)

49
34
13
0.68

1.0
0.91 (0.58-1.42)
0.88 (0.46-1.66)

50
23
5
0.17

1.0
0.77 (0.47-1.28)
0.55 (0.21-1.42)

66
56
67
0.88

1.0
0.96 (0.67-1.38)
1.03 (0.72-1.47)

72
53
51
0.84

1.0
1.07 (0.74-1.54)
0.99 (0.68-1.44)

83
63
57
0.94

1.0
1.07 (0.77-1.50)
1.03 (0.72-1.47)

21
28
34
0.62

1.0
1.31 (0.74-2.32)
1.32 (0.75-2.33)

24
25
31
0.38

1.0
0.72 (0.41-1.28)
1.05 (0.63-1.76)

53
37
35
0.72

1.0
1.52 (0.98-2.36)
1.21 (0.75-1.94)

45
28
33
0.74

1.0
0.77 (0.48-1.25)
0.81 (0.55-1.40)

48
28
20
0.21

1.0
0.94 (0.58-1.52)
0.71 (0.41-1.22)

30
26
22
0.67

1.0
1.26 (0.74-2.15)
1.19 (0.66-2.12)

NOTE: Multivariate RRs from Cox proportional hazards models that include age in years, gender, follow-up cycle, history of diabetes (yes/no), smoking status in nine
categories (never, currently not with no information on past smoking history, past smoker, currently smoking: 1-4, 5-14, 15-24, 25-34, 35-44, and 45+ cigarettes daily),
quintiles of caloric intake, quintiles of nonvigorous physical activity (1986) in MET/wk (i.e., the caloric need per kilogram of body weight per hour of activity divided
by the caloric need per kilogram per hour at rest), and other soft drink consumption (all diet soft drinks in model for all sugar-sweetened soft drinks; sugar-sweetened
cola, other sugar-sweetened soft drinks, diet cola, other diet soft drinks for single food items depending on model).
*Number of cases are fewer than total due to missing BMI.
cStratified along the median: 11.5 MET/wk for the men and 7.7 MET/wk for the women both as assessed in 1986.
bTest for trend across categories of exposure are based on the midpoints of the original exposure categories.

drink intake and pancreatic cancer risk among women may
have reflected residual confounding by obesity. However, the
influence of sugar-sweetened soft drink consumption on risk of
pancreas cancer remained unchanged after adjustment for BMI.
Despite the effects on blood glucose and sucrose that any
sugar-sweetened soft drinks have, and the potential of colatype soft drinks to increase insulin resistance, we did not
observe consistent differences between cola and other soft
drinks for both sugar-sweetened and diet soft drinks, and diet
cola was generally not associated with pancreatic cancer risk.
Reasons for the disparate influence of sugar-sweetened soft
drinks between women and men in this analysis remain
uncertain. Although the findings among women may be the
result of chance, the stronger associations among those who
were overweight or sedentary offer some consistency to this
observation. Although we cannot exclude residual confounding by other factors associated with soft drink use, we
observed no attenuation in the risk among women in our
multivariate model. Alternatively, the less frequent consumption of soft drinks in our male cohort may have diminished our
capacity to assess this relation in men.
In summary, although we failed to find a significant overall
relation between sweetened soft drinks and pancreatic cancer
risk in both cohorts combined, our data may suggest a
modestly higher pancreatic cancer risk associated with higher
consumption of sugar-sweetened soft drinks among women as
well as those who are overweight. Although we cannot

exclude the possibility of residual confounding by other
factors associated with sugar-sweetened soft drink consumption, this report lends support to the hypothesis that abnormal
glucose metabolism and states of relative hyperinsulinemia
enhance pancreatic carcinogenesis.

Acknowledgments
We thank the participants of the NHS for their continuing outstanding
dedication to the study and Karen Corsano for technical assistance.

References
1.
2.
3.

4.
5.
6.

Jemal A, Murray T, Samuels A, Ghafoor A, Ward E, Thun MJ. Cancer
statistics, 2003. CA Cancer J Clin 2003;53:5 – 26.
Coughlin SS, Calle EE, Teras LR, Petrelli J, Thun MJ. Diabetes mellitus as a
predictor of cancer mortality in a large cohort of US adults. Am J Epidemiol
2004;159:1160 – 7.
Levine W, Dyer AR, Shekelle RB, Schoenberger JA, Stamler J. Post-load
plasma glucose and cancer mortality in middle-aged men and women. 12Year follow-up findings of the Chicago Heart Association Detection Project
in Industry. Am J Epidemiol 1990;131:254 – 62.
Gapstur SM, Gann PH, Lowe W, Liu K, Colangelo L, Dyer A. Abnormal
glucose metabolism and pancreatic cancer mortality. JAMA 2000;283:2552 – 8.
Schulze MB, Liu S, Rimm EB, Manson JE, Willett WC, Hu FB. Glycemic index,
glycemic load, and dietary fiber intake and incidence of type 2 diabetes in
younger and middle-aged women. Am J Clin Nutr 2004;80:348 – 56.
Michaud DS, Liu S, Giovannucci E, Willett WC, Colditz GA, Fuchs CS.
Dietary sugar, glycemic load, and pancreatic cancer risk in a prospective
study. J Natl Cancer Inst 2002;94:1293 – 300.

Cancer Epidemiol Biomarkers Prev 2005;14(9). September 2005

Cancer Epidemiology, Biomarkers & Prevention 2105
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Akgun S, Ertel NH. The effects of sucrose, fructose, and high-fructose corn
syrup meals on plasma glucose and insulin in non-insulin-dependent
diabetic subjects. Diabetes Care 1985;8:279 – 83.
Willett W, Manson J, Liu S. Glycemic index, glycemic load, and risk of type 2
diabetes. Am J Clin Nutr 2002;76:274 – 80S.
Schulze MB, Manson JE, Ludwig DS, et al. Sugar-sweetened beverages,
weight gain, and incidence of type 2 diabetes in young and middle-aged
women. JAMA 2004;292:927 – 34.
Hofmann SM, Dong HJ, Li Z, et al. Improved insulin sensitivity is associated
with restricted intake of dietary glycoxidation products in the db/db mouse.
Diabetes 2002;51:2082 – 9.
Willett WC, Browne ML, Bain C, et al. Relative weight and risk of breast
cancer among premenopausal women. Am J Epidemiol 1985;122:731 – 40.
Stampfer MJ, Willett WC, Colditz GA, Rosner B, Speizer FE, Hennekens CH.
A prospective study of postmenopausal estrogen therapy and coronary
heart disease. N Engl J Med 1985;313:1044 – 9.
Colditz GA, Manson JE, Hankinson SE. The Nurses’ Health Study: 20-year
contribution to the understanding of health among women. J Womens
Health 1997;6:49 – 62.
Rimm EB, Giovannucci EL, Willett WC, et al. Prospective study of alcohol
consumption and risk of coronary disease in men. Lancet 1991;338:464 – 8.
Michaud DS, Giovannucci E, Willett WC, Colditz GA, Stampfer MJ, Fuchs
CS. Physical activity, obesity, height, and the risk of pancreatic cancer.
JAMA 2001;286:921 – 9.
Manson JE, Rimm EB, Stampfer MJ, et al. Physical activity and incidence
of non-insulin-dependent diabetes mellitus in women. Lancet 1991;338:
774 – 8.
Chasan-Taber S, Rimm EB, Stampfer MJ, et al. Reproducibility and validity
of a self-administered physical activity questionnaire for male health
professionals. Epidemiology 1996;7:81 – 6.
Stampfer MJ, Willett WC, Speizer FE, et al. Test of the National Death Index.
Am J Epidemiol 1984;119:837 – 9.
Rich-Edwards JW, Corsano KA, Stampfer MJ. Test of the National Death
Index and Equifax Nationwide Death Search. Am J Epidemiol 1994;
140:1016 – 9.
U.S. Department of Agriculture. Composition of foods: raw, processed,
prepared, 1963-1991. Washington (DC): U.S. Government Printing
Office; 1992.

21. Salvini S, Hunter DJ, Sampson L, et al. Food-based validation of a dietary
questionnaire: the effects of week-to-week variation in food consumption.
Int J Epidemiol 1989;18:858 – 67.
22. Willett WC, Lenart E, Reproducibility and validity of food frequency
questionnaires. In: Willett WC, editor. Nutritional epidemiology. New York:
Oxford University Press; 1998. p. 101 – 56.
23. Feskanich D, Rimm EB, Giovannucci EL, et al. Reproducibility and validity
of food intake measurements from a semiquantitative food frequency
questionnaire. J Am Diet Assoc 1993;93:790 – 6.
24. Salazar-Martinez E, Willett WC, Ascherio A, et al. Coffee consumption and
risk for type 2 diabetes mellitus. Ann Intern Med 2004;140:1 – 8.
25. Michaud DS, Giovannucci E, Willett WC, Colditz GA, Fuchs CS. Coffee
and alcohol consumption and the risk of pancreatic cancer in two prospective United States cohorts. Cancer Epidemiol Biomarkers Prev 2001;
10:429 – 37.
26. Hu FB, Stampfer MJ, Rimm E, et al. Dietary fat and coronary heart
disease: a comparison of approaches for adjusting for total energy intake
and modeling repeated dietary measurements. Am J Epidemiol 1999;149:
531 – 40.
27. Howe GR, Ghadirian P, Bueno de Mesquita HB, et al. A collaborative casecontrol study of nutrient intake and pancreatic cancer within the search
programme. Int J Cancer 1992;51:365 – 72.
28. Lyon JL, Slattery ML, Mahoney AW, Robison LM. Dietary intake as a risk
factor for cancer of the exocrine pancreas. Cancer Epidemiol Biomarkers
Prev 1993;2:513 – 8.
29. Olsen GW, Mandel JS, Gibson RW, Wattenberg LW, Schuman LM. Nutrients
and pancreatic cancer: a population-based case-control study. Cancer
Causes Control 1991;2:291 – 7.
30. Kalapothaki V, Tzonou A, Hsieh CC, et al. Nutrient intake and cancer of the
pancreas: a case-control study in Athens, Greece. Cancer Causes Control
1993;4:383 – 9.
31. Stolzenberg-Solomon RZ, Pietinen P, Taylor PR, Virtamo J, Albanes D.
Prospective study of diet and pancreatic cancer in male smokers. Am J
Epidemiol 2002;155:783 – 92.
32. Berkey CS, Rockett HR, Field AE, Gillman MW, Colditz GA. Sugar-added
beverages and adolescent weight change. Obes Res 2004;12:7678 – 788.
33. Wharton CM, Hampl JS. Beverage consumption and risk of obesity among
Native Americans in Arizona. Nutr Rev 2004;62:153 – 9.

Cancer Epidemiol Biomarkers Prev 2005;14(9). September 2005

Sugar-Sweetened Soft Drink Consumption and Risk of
Pancreatic Cancer in Two Prospective Cohorts
Eva S. Schernhammer, Frank B. Hu, Ed Giovannucci, et al.
Cancer Epidemiol Biomarkers Prev 2005;14:2098-2105.

Updated version

Cited articles
Citing articles

E-mail alerts
Reprints and
Subscriptions
Permissions

Access the most recent version of this article at:
http://cebp.aacrjournals.org/content/14/9/2098

This article cites 31 articles, 5 of which you can access for free at:
http://cebp.aacrjournals.org/content/14/9/2098.full#ref-list-1
This article has been cited by 13 HighWire-hosted articles. Access the articles at:
http://cebp.aacrjournals.org/content/14/9/2098.full#related-urls

Sign up to receive free email-alerts related to this article or journal.
To order reprints of this article or to subscribe to the journal, contact the AACR Publications
Department at pubs@aacr.org.
To request permission to re-use all or part of this article, use this link
http://cebp.aacrjournals.org/content/14/9/2098.
Click on "Request Permissions" which will take you to the Copyright Clearance Center's
(CCC)
Rightslink site.

