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Abstract
Introduction—Identifying modifiable risk factors for pancreatic cancer is important because of
its poor prognosis. Previous findings on diet are inconsistent.

Methods—Associations between intake of nutrients, food groups, dietary patterns and pancreatic
cancer risk were examined among 34,642 postmenopausal women in the Iowa Women’s Health
Study (IWHS).

Results—No significant associations were observed between intake of nutrients and food groups
or dietary patterns and pancreatic cancer.

Conclusion—Our findings do not support the hypothesis that fruits, vegetables, and red meat are
associated with pancreatic cancer.

Impact Statement—Dietary intake, assessed in multiple aspects in a large prospective cohort
study, was not associated with pancreatic cancer.
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Introduction
Pancreatic cancer has an extremely poor diagnosis with a 5-year survival rate of 6%, thus
identifying modifiable pancreatic cancer risk factors is important (1). A number of studies
have examined the link between diet and pancreatic cancer, but the findings have been
inconclusive. Reduced pancreatic cancer risk has been associated with high fruit and
vegetable intake and low red meat intake mostly in case-control studies, which are subject to
biases (2, 3). We examined associations between dietary intake of nutrients, food groups and
dietary patterns with pancreatic cancer using data from a large prospective cohort study of
postmenopausal women to test our hypothesis that high fruit and vegetable intake and low
red meat intake are associated with reduced pancreatic cancer risk.
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Methods
The Iowa Women’s Health Study (IWHS) is a prospective cohort study of cancer among
women in Iowa. In 1986, 41,836 women (42%) of the 99,826 randomly selected women
aged 55 to 69 in Iowa completed a self-administered questionnaire including the Harvard
food frequency questionnaire (FFQ). We excluded 3,896 women with a history of cancer at
baseline (except non-melanoma skin cancer), 2,781 women with >30 items blank on FFQ or
implausible energy intake (<600 or >5,000 kcal/day), 513 premenopausal women and 4
atypical pancreatic tumors (ICD-O-3 codes 81503, 82463, and 88903). Incident pancreatic
cancers diagnosed in Iowa through the end of 2007 were ascertained by the Iowa
Department of Health Registry. A total of 256 incident pancreatic cancers among 34,642
cohort members during the 16.3 mean person-years were included in the analysis. This study
was approved by the University of Minnesota Institutional Review board.

Dietary intake of 19 nutrients and 23 food groups and dietary pattern scores were adjusted
for total energy intake using residual and density methods, respectively. Dietary patterns
were derived by principal component analysis using an orthogonal rotation procedure.
Factor scores for six dietary patterns were computed for each study subject. Logarithmically
transformed values were used for dietary exposures because of skewed distributions.

We estimated hazard ratios (HRs) and 95% confidence intervals (CIs) for pancreatic cancer
in upper quintiles of dietary exposures with the lowest quintile as a reference group using
Cox proportional hazard regression models. In multivariate models, age, race, education,
alcohol intake, smoking status and physical activity were included as covariates. Body mass
index (BMI) and diabetes might be on the causal pathway between diet and pancreatic
cancer and thus were added separately from other covariates. This study had 80% power to
detect a HR in the range of 1.42–1.59 for total vegetables, total fruits, red meat, total energy
and carbohydrate and 1.63 for dietary patterns.

Results
Table 1 shows baseline characteristics and pancreatic cancer risk. The mean age of the
participants was 61.5 years and the participants were primarily white (92.8%). Older age,
current cigarette smoking, and history of diabetes were significantly associated with
pancreatic cancer; women with BMI≥30 had a 10% increased risk of borderline significance.
There were no associations between dietary intake of any nutrients or food groups and
pancreatic cancer (Table 2). Adjusting for BMI or diabetes history did not change the results
(data not shown). Similarly, no associations were observed between dietary patterns and
pancreatic cancer.

Discussion
In the present study, dietary intake of nutrients, food groups and dietary patterns were not
associated with pancreatic cancer. Our results indicate that dietary factors, as assessed, are
not risk factors for pancreatic cancer in this population. These results are consistent with
results from other large cohort study results (4–7). Strengths of this study include a large
sample size, a prospective study design, and a nearly complete follow-up.

Nonetheless, nondifferential misclassification of dietary intake is possible in most cohort
studies assessing dietary intake using FFQs. Furthermore, FFQs may not capture the
information that might be most relevant to pancreatic cancer risk, such as food preparation
methods, food additives, and contaminants. In the current study, we could not assess meat
preparation such as cooking methods and doneness. These factors should be assessed in
relation to pancreatic cancer in future prospective cohort studies.
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In summary, our findings do not support the hypothesis that fruits, vegetables and red meat
are associated with pancreatic cancer.
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