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Abstract

Background: Pancreatic cancer risk is increasing in countries with high consumption of Western 

dietary patterns and rising obesity rates. We examined the hypothesis that specific dietary patterns 

reflecting hyperinsulinemia (empirical dietary index for hyperinsulinemia-EDIH), systemic 

inflammation (empirical dietary inflammatory pattern-EDIP), and postprandial glycemia 

(glycemic index-GI, glycemic load-GL) are associated with pancreatic cancer risk, including the 

potential modifying role of type 2 diabetes (T2D) and body mass index (BMI).

Methods: We calculated dietary scores from baseline (1993–1998) food frequency questionnaires 

among 129,241 women, 50–79 years-old in the Women’s Health Initiative. We used multivariable-

adjusted Cox regression to estimate hazard ratios (HR) and 95% confidence intervals (95%CI) for 

pancreatic cancer risk.

Results: During a median 19.9 years of follow-up, 850 pancreatic cancer cases were diagnosed. 

We observed no association between dietary scores and pancreatic cancer risk overall. However, 

risk was elevated among participants with longstanding T2D (present >3 years before pancreatic 

cancer diagnosis) for EDIH. For each 1 standard deviation increment in dietary score, the HRs 

(95%CIs) were: EDIH, 1.33(1.06–1.66); EDIP, 1.26(0.98–1.63); GI, 1.26(0.96–1.67); and GL, 

1.23(0.96–1.57); though interactions were not significant (all Pinteraction >0.05). Separately, we 

observed inverse associations between GI, 0.86(0.76–0.96), Pinteraction=0.0068; and GL, 0.83 

(0.73–0.93), Pinteraction=0.0075, with pancreatic cancer risk among normal-weight women.

Conclusion: We observed no overall association between the dietary patterns evaluated and 

pancreatic cancer risk, although women with T2D appeared to have greater cancer risk.

Impact: The elevated risk for hyperinsulinemic diets among women with longstanding T2D and 

the inverse association among normal-weight women warrant further examination.
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INTRODUCTION

Pancreatic cancer is the third leading cause of cancer-related deaths in the United States (1). 

Due to the non-specific nature and late onset of symptoms, early detection is challenging, 

and most patients are diagnosed at an advanced cancer stage. Combined with biological 

factors promoting treatment resistance, pancreatic cancer has a poor prognosis, with a five-

year survival rate of only 9% (1). Therefore, it is crucial to identify modifiable risk factors 

for prevention.

Diet is a modifiable factor that may influence pancreatic cancer risk (2). In contrast to the 

reductionist strategies of single nutrients or single foods, the dietary pattern approach 
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accounts for the complex interactions between dietary variables and allows assessment of 

the cumulative effects of multiple dietary components on disease risk. Such efforts regarding 

pancreatic cancer risk are few (3), and have been conducted primarily as case-control 

studies, with inherent concerns of recall bias. Nevertheless, current literature suggests a 

greater risk with dietary patterns described as the Western dietary pattern rich in animal 

products while inverse associations have been noted for dietary patterns defined as “prudent” 

and rich in fruits, vegetables and fiber (3). Potential reverse causation by occult disease, 

which cannot be addressed in case-control studies, is a major limitation and it is imperative 

that additional studies of dietary patterns focus on large, prospective designs. It is also 

important to consider multiple strategies for defining dietary patterns. For example, one 

approach uses dietary guidelines or hypotheses (based on prevailing evidence) regarding a 

diet-disease relation to define a pattern, a priori, such as the healthy eating index. Another 

strategy is purely empirical (data-driven) and employs statistical approaches to group dietary 

variables into patterns, a posteriori, based on the explained variation in the diet. Our team 

utilized a hybrid approach to define empirical hypothesis-oriented dietary patterns that are 

data-driven yet based on a specific hypothesis (e.g., hyperinsulinemia, chronic systemic 

inflammation, etc.) relating diet with disease (4,5). We hypothesize that dietary patterns 

associated with hyperinsulinemia or a chronic systemic inflammatory state may increase risk 

of pancreatic cancer.

Dietary patterns have been associated with risk of obesity (6) and T2D (7,8), which 

interfaces with investigations of the association of dietary patterns with pancreatic cancer 

risk, yet the temporal relationships have not been clearly described. Further refinement in 

our understanding of the role of obesity and T2D in pancreatic cancer risk offers 

opportunities to define prevention strategies. The dietary glycemic index (GI) and dietary 

glycemic load (GL) are two dietary indices that are widely used for assessing the 

postprandial glycemic potential of the diet; however, these indices do not account for the 

intake of fat, protein, and the diverse array of phytochemicals that influence insulin secretion 

and glucose regulation (5). Our group previously developed the empirical dietary index for 

hyperinsulinemia (EDIH) score based on circulating C-peptide levels, for assessing the 

insulinemic potential of the dietary pattern (5), and the empirical dietary inflammatory 

pattern (EDIP) score, based on circulating inflammatory biomarkers, for evaluating the 

inflammatory potential of the dietary pattern (4). In the current study, we calculated the 

EDIH, EDIP, GI and GL scores to estimate the insulinemic, inflammatory and glycemic 

potentials, respectively, of the diet and examined associations with risk of developing 

pancreatic cancer in the Women’s Health Initiative (WHI). In addition, we investigated 

potential effect modification of these associations by T2D and BMI.

METHODS

Study Population:

Between 1993 and 1998, a total of 161,808 postmenopausal women aged 50–79 years were 

enrolled in the WHI (9) at 40 clinical centers across the U.S. Women were enrolled into 

either an observational study (n=93,676) or one or more of 4 overlapping clinical trials 

(n=68,132). The institutional review boards at the Clinical Coordinating Center at the Fred 
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Hutchinson Cancer Research Center (Seattle, WA) and at each Clinical Center approved the 

WHI protocol (10). The original WHI study completed data collection in 2005 but extension 

and ancillary studies have continued to collect long-term data. The current extension study is 

collecting annual health information from consenting WHI participants through 2020. 

Supplementary Table S1 contains a list of WHI investigators.

We sequentially excluded women with: implausible energy intake (<600 kcal/day and >5000 

kcal/day; n=4,686) as these individuals may have filled out questionnaires incorrectly (11); 

extreme BMI (< 15 or >50 kg/m2; n=6,476); prevalent cancer (except non-melanoma skin 

cancer) at baseline(n=11,840); baseline T2D (n=7,768), as dietary modifications usually 

occur after disease diagnosis; baseline pancreatitis (n=496); and those with missing 

information on pancreatic cancer status or those with a pancreatic cancer diagnosis and 

missing date of diagnosis (n=1,154) (Supplementary Figure S1). Early symptoms of 

undiagnosed pancreatic cancer may alter one’s dietary pattern and body weight; hence we 

applied a 4-year lag (12) between dietary assessment and pancreatic cancer ascertainment, 

and excluded those who were diagnosed with pancreatic cancer within 4 years from baseline 

(n=147). Our final analytic sample included 129,241 women who had comparable baseline 

characteristics with the excluded participants for most variables (Supplementary Table S2), 

as well as with the entire WHI cohort (Supplementary Table S3).

Dietary assessment and calculation of dietary indices

Dietary scores were calculated using baseline habitual dietary data, assessed using the WHI 

food frequency questionnaire (FFQ), a 122-item semi-quantitative self-administered FFQ 

covering the dietary intake in the preceding three months (13). Nutrient intake from the FFQ 

was estimated using the University of Minnesota Nutrition Coordinating Center food and 

nutrient database (Nutrient data System for Research - NDSR) (14). The measurement 

characteristics of the WHI FFQ were evaluated by comparing the FFQ nutrient intake 

estimates with those from four 24-hour dietary recalls and 4-day food records (13). The 

mean intake of most nutrients estimated from the FFQ was found to be comparable to 

corresponding intakes estimated from dietary recalls and records (13).

The development and validation of the EDIP and EDIH scores have been described (4,5). 

Briefly, the EDIP is a weighted sum of 18 food groups most predictive of three circulating 

inflammatory biomarkers (IL6, CRP, TNFαR-2) measured from plasma, with more positive 

scores indicating more pro-inflammatory dietary patterns (4). EDIH is comprised of 18 food 

groups, selected from 39 food groups most predictive of plasma C-peptide concentrations, a 

marker of beta-cell secretory activity. More positive scores indicate hyperinsulinemic dietary 

patterns (5). The component foods of both scores are presented in Supplementary Table S4. 

A GI score estimates the quality of carbohydrates in the diet, and represents the percent 

incremental area under the 2-hour postprandial glucose response curve for consumption of a 

given carbohydrate-containing food relative to the corresponding area for consumption of a 

reference food (glucose or white bread) with equal amount of carbohydrates (15). The GL of 

each food is the product of the food’s GI and the amount of carbohydrate in that food, 

summed across all foods for each individual (16).
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Ascertainment of pancreatic cancer

The primary outcome, incident pancreatic cancer, was identified through medical record 

adjudication by study physicians following self-report of a diagnosis at semi-annual contact 

in the Clinical Trials (CT) and/or annual contact in the Observational Study (OS) and 

extension studies. A total of 850 pancreatic cancer cases were ascertained between 4 years 

from baseline and end of study on March 1st 2019. (17).

Assessment of covariates

Age, race/ethnicity, education, pack-years of cigarette smoking, family history of diabetes, 

gallbladder removal, and nonsteroidal anti-inflammatory drug (NSAIDs) use were assessed 

at baseline via self-administered questionnaires. Hormone use was the sum (yes=1/no=0 for 

each hormone) of 8 WHI hormone usage variables at baseline. Dietary supplement use was 

defined as the number of supplements taken and was the sum (yes=1/no=0 for each 

supplement) of 23 vitamin and/or mineral supplements (18). Physical activity was defined as 

total energy expended from recreational physical activity (MET-hours/week) and was 

assessed semi-annually (CT) or annually (OS) (19). The Hormone Therapy study arm and 

Dietary Modification study arm to which the participants were randomized were also 

included as covariates. We calculated a comorbidity score by summing the presence (yes=1/

no=0) of hypercholesterolemia, high blood pressure, heart disease, stroke, and rheumatoid/

other arthritis at baseline. Details regarding covariates are presented in Supplementary Table 

S5.

The T2D status and duration variable (No T2D, recent onset, and longstanding T2D) was 

defined as follows. First, we ascertained a T2D status variable: at each contact, incident T2D 

was ascertained if participants self-reported that they had received T2D treatment (i.e., oral 

medications, insulin, and/or diabetes diet/exercise) and/or had been hospitalized for diabetes 

(20). This was validated using diabetes medication inventories (19). Participants were 

followed from enrollment until T2D diagnosis, death, loss to follow-up, or the end of the 

study on March 1, 2019 to define the time-to-T2D diagnosis. Next, a case of longstanding 

T2D was defined as diabetes diagnosed more than 3 years before pancreatic cancer 

diagnosis, whereas recent onset T2D as a diabetes diagnosis less than or equal to 3 years 

from a pancreatic cancer diagnosis. Body mass index [BMI = weight (kg)/height (m)2] was 

categorized as normal weight, 18.5 to <25; overweight 25 to <30; and obese 30 to 50.

Statistical analysis

We described participants’ baseline characteristics using means ± standard deviations for 

continuous variables and frequencies for categorical variables, and adjusted dietary scores 

for total energy intake using the residual method (21). We created the dietary quintiles with 

cutpoints based on the entire final analytic sample. We used Cox proportional hazards 

regression to estimate hazard ratios (HR) and 95% confidence intervals (CI) for the risk of 

developing pancreatic cancer in higher dietary index quintiles using the lowest quintiles as 

reference categories. Participants were followed from enrollment to pancreatic cancer 

diagnosis, death, loss to follow-up, or end of study on March 1, 2019. We calculated p 
values for linear trend across dietary index quintiles by assigning the quintile medians of 

each quintile to all participants in the corresponding quintile as an ordinal variable in the 
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multivariable-adjusted models. In addition to the categorical analysis, we modeled the 

dietary indices as continuous variables (1-SD increment). We tested the proportional hazards 

(PH) assumption using the Schoenfeld residuals method and by running time-dependent 

covariate models. The multivariable adjusted models were stratified by hormone use, 

education, and age (covariates that violated the PH assumption), and further adjusted for 

family history of T2D, physical activity, race/ethnicity, pack-years of cigarette smoking, 

hormone therapy trial arms, NSAID use, supplement use, dietary modification trial arms, 

gallbladder removal status (22), and comorbidity score (3,23) (Supplementary Table S5). 

The multivariable plus BMI adjusted models were further stratified by BMI category. In 

subgroup analyses, we used the likelihood ratio test to test for potential effect modification 

(24) by diabetes status and duration categories and by BMI categories, by comparing the 

models with and without the interaction terms. For subgroup analyses, the dietary indices 

were categorized into quartiles.

We calculated multivariable-adjusted incidence rates of pancreatic cancer in quintiles of 

each dietary index. For incidence rate analyses, we used the residual method (21) to adjust 

the dietary indices for the same covariates that were adjusted in the corresponding Cox 

regression models. We further estimated the incidence rate in dietary index quintiles within 

each T2D and BMI categories. We conducted all statistical analyses using SAS 9.4 (SAS 

Institute, Cary, NC) and 2-sided p<0.05 was considered statistically significant.

RESULTS

Compared with those in the lowest quintiles, participants in the highest quintiles (reflecting 

higher potential of the dietary pattern to contribute to higher insulin, inflammation or 

postprandial glucose, respectively) for all four dietary indices (EDIH, EDIP, GI and GL) had 

higher proportions of black/African Americans, lower proportions of non-Hispanic white, 

and higher prevalence of cholecystectomy. Participants classified in the highest quintiles of 

EDIH, EDIP, and GI had higher BMI and were less physically active as compared to those in 

the lowest quintiles. In contrast, participants with higher GL scores had lower BMI and 

reported more physical activity (Table 1).

Compared with those in the lowest quintiles, participants in the highest quintiles of EDIH 

and EDIP had higher intakes of red meat, processed meat, sugar-sweetened beverages and 

lower intakes of whole grain, wine, fruit juice, dark-yellow vegetables, green-leafy 

vegetables and coffee/tea intake. Participants who were in the higher quintiles of GI had 

higher red meat, processed meat, sugar-sweetened beverages, and refined grain intake and 

had lower wine, fruit juice, dark-yellow vegetables, green-leafy vegetables, and coffee/tea 

intake. Regarding nutrient intakes, participants in higher quintiles of EDIH, EDIP and GI 

had lower total fiber and lycopene intake compared with the lowest quintiles (Table 2). In 

contrast, the trend of food and nutrient intakes in GL quintiles appeared inversely related to 

that for EDIH, which aligns with the inverse correlation between the two scores 

(Supplementary Table S6).

Over a median of 19.9 years of follow-up, 850 incident cases of pancreatic cancer were 

ascertained. Table 3 presents the hazard ratios (HRs) and 95% confidence intervals (CIs) for 
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the associations of each dietary index with pancreatic cancer risk. In multivariable-adjusted 

models, none of the four indices was associated with future development of pancreatic 

cancer, and the HRs (95%CI) for each 1 standard deviation (SD) increment in dietary index 

were as follows: EDIH 1.03 (0.96, 1.10); P-trend=0.83; EDIP 0.95 (0.89, 1.02); P-

trend=0.07; GI 0.96 (0.89, 1.03); P-trend=0.28; GL 0.96 (0.89, 1.03); P-trend=0.19.

Although there was no statistical evidence of interaction between the dietary indices and 

T2D categories (interaction p values; EDIH: 0.96, EDIP: 0.41, GI: 0.94, GL: 0.28) (Table 4), 

HRs were modestly elevated among women with longstanding T2D. An increase in EDIH 

score by 1 SD was associated with a 33% higher risk of developing pancreatic cancer (HR 

1.33; 95%CI 1.06, 1.66; P-trend=0.01). Similarly, we observed increased, but statistically 

non-significant, associations for 1 SD increments in the other three dietary indices with risk 

of pancreatic cancer among women with longstanding diabetes (EDIP: HR 1.26; 95%CI 

0.98, 1.63; P-trend=0.07; GI: HR 1.26; 95%CI 0.96, 1.67; P-trend=0.10; GL: HR 1.23; 

95%CI 0.96, 1.57; P-trend=0.10). No associations were observed between any of the dietary 

indices and pancreatic cancer risk among women with recent onset diabetes or among those 

with no diabetes (Table 4).

The BMI subgroup analysis is presented in Table 5. In general, we observed no significant 

associations within BMI categories, though we found an inverse association between higher 

GI and GL scores and pancreatic cancer risk among normal-weight women (GI: HR 0.86; 

95% CI 0.76, 0.96; P-trend= 0.009; P-interaction=0.007; GL HR 0.83; 95%CI 0.73, 0.93; P-

trend= 0.002; P-interaction=0.007).

Corresponding absolute risk estimates presented in Table 6 for the overall sample and in 

T2D and BMI subgroups, aligned well with the relative risks. For example, there was no 

excess absolute risk for any of the four dietary indices in the overall sample, whereas all four 

dietary indices resulted in modest excess risk of between 11 and 13 incident pancreatic 

cancer cases per 100,000 person-years among women with longstanding diabetes, but no 

excess risk in other subgroups.

DISCUSSION

We used several validated dietary indices to assess the association between habitual 

consumption of hyperinsulinemic (EDIH), pro-inflammatory (EDIP), and hyperglycemic 

(GI and GL) dietary patterns and future risk of pancreatic cancer in a large cohort of 

postmenopausal women. In the overall sample, we did not observe significant associations 

between these biologic domains of the diet and risk of pancreatic cancer. However, when 

stratified by diabetes categories, we observed a modestly elevated (though non-significant) 

risk of pancreatic cancer for higher scores of each dietary index among women with 

longstanding diabetes, and a corresponding excess absolute risk. We also observed 

significant inverse associations between dietary glycemic scores and pancreatic cancer risk 

among normal-weight women.

Previous epidemiological studies of the association of dietary inflammatory potential and 

risk of developing pancreatic cancer have used a literature-derived nutrient-based dietary 
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inflammatory index (DII) to assess the inflammatory potential of the diet and the results 

have been mixed (12,25,26). The DII, being nutrient-based, is heavily weighted towards 

nutritional supplements and therefore results based on the DII are difficult to directly 

compare with those obtained from the food-based EDIP score used in the current study, as it 

is hard to uncover the influence of diet when mixed with supplements. Investigators found 

significant associations between higher DII scores, reflecting more pro-inflammatory diets, 

and pancreatic cancer risk in an Italian case-control study (25), a finding that was later 

confirmed by pooling data from six case-control studies in the Pancreatic Cancer Case-

Control Consortium (PanC4) but not in the Pancreatic Cancer Cohort Consortium studies 

(PanScan) (26). Also, when the DII was applied in a prospective study using data from the 

Prostate Lung, Colorectal and Ovarian (PLCO) cancer cohort, there was no association with 

pancreatic cancer risk (12), highlighting similar inconsistencies by study design that are 

evident when other dietary patterns have been examined in relation to pancreatic cancer risk 

(3). In addition, when effect modification by time was investigated, higher DII scores 

appeared to be inversely associated with pancreatic cancer risk in the first 4 years of follow-

up and positively associated with pancreatic cancer risk when follow-up was at least 4 years 

(12). This highlights the potential reverse causation that we have addressed in the current 

study by including a 4-year lag as our primary analytic approach, to separate diet assessment 

from pancreatic cancer diagnosis, thus improving the internal validity of our findings. In the 

only previous study of the EDIH score in relation to pancreatic cancer risk, there was no 

association among women in the Nurses’ Health Study (NHS) and among men in the Health 

Professionals Follow-up Study (HPFS) (27), consistent with our findings here.

Evidence regarding the glycemic potential of the diet in relation to pancreatic cancer risk has 

been mostly inconsistent. One meta-analysis that included both case-control (n=11) and 

cohort (n=9) studies observed no associations of pancreatic cancer with higher GI and GL 

scores (28). Another meta-analysis that included only cohort studies (n=13) found no 

association between GI or GL and pancreatic cancer risk. The summary RR per 10 GI units 

was 1.02; 95% CI, 0.93–1.12, and per 50 GL units was 1.03; 95% CI, 0.93–1.14 (29). 

Furthermore, a previous prospective study conducted in the WHI, examined associations of 

GI and GL with risk of pancreatic cancer and included only 287 cases with a median of 8 

years of follow-up (30). This study did not support an association between dietary patterns 

high in GI or GL and elevated pancreatic cancer risk, findings that we have verified in the 

current study with almost three times the number of cases and longer follow-up.

We observed elevated, though non-significant, risk of pancreatic cancer for each of the four 

dietary indices among women with longstanding diabetes. To our knowledge, this is the first 

study to report on the association of dietary pattern and pancreatic cancer risk stratified by 

diabetes duration. The current study suggests that the observed diet-pancreatic cancer 

association is influenced by co-existing chronic hyperglycemia, hyperinsulinemia, and 

inflammation resulting from the longstanding diabetes. Unlike recent onset T2D which may 

be more related to pancreatic dysfunction associated with nascent pancreatic cancer not yet 

diagnosed, diet may directly influence the development of longstanding T2D (7,8,31). 

Longstanding T2D may then mediate pancreatic cancer development through prolonged 

insulin resistance, hyperinsulinemia, hyperglycemia, and progressive deterioration in beta-

cell function, combined with a pro-inflammatory state (32). A recent prospective cohort 
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study conducted in the NHS and HPFS cohorts, reported a non-linear relationship between 

T2D duration and pancreatic cancer risk, where the risk peaked around 8 years after T2D 

diagnosis and gradually decreased afterwards (33). Also, the study found a higher C-peptide 

level (reflecting higher beta-cell secretory activity) among participants with prevalent T2D 

of ≤8 years, whereas HbA1c levels were found to be higher among those with prevalent T2D 

of up to 15 years (33). In the current study, the median duration of T2D was 7.22 (mean 8.19 

years) years for the longstanding T2D category. This may indicate that diet may influence 

pancreatic cancer development among those with longstanding diabetes via sustained 

hyperinsulinemia and insulin resistance.

Multiple studies suggest an interrelationship between obesity and type 2 diabetes (T2D), 

both characterized by insulin resistance, hyperinsulinemia, hyperglycemia, and the 

promotion of a chronic inflammatory state which may promote greater risk of pancreatic 

cancer (34–37). Conceptually, two different types of associations between glucose 

dysregulation and pancreatic cancer likely exist (38,39). First, developing diabetes mellitus 

in the months prior to a pancreatic cancer diagnosis is common and likely due to 

dysregulation of endocrine and exocrine functions of the pancreas due to the developing 

malignancy in the organ, often described as a paraneoplastic process and referred to as 

“pancreatogenic” diabetes (40). This scenario is supported by preclinical studies and the 

observation that recent onset diabetes immediately prior to detection of pancreatic cancer 

often resolves following successful treatment of the cancer (41–43). In contrast, obesity 

promotes the metabolic syndrome and sustained insulin hypersecretion leading to type 2 

diabetes (34), while also promoting chronic systemic inflammation (44). The hyperglycemia 

and hyperinsulinemia of obesity and T2D may also act upon premalignant and malignant 

pancreatic ductal epithelial cells to support cancer stem cell functions linked to epithelial-

mesenchymal-transition and the carcinogenesis cascade (45).

The finding suggesting a protective association between higher dietary GI and GL and 

pancreatic cancer risk in normal-weight women is intriguing. It may suggest that in the 

absence of obesity and insulin resistance, higher glycemic exposures do not elevate insulin, 

inflammation or glucose, the mechanisms proposed to drive cancer risk. In addition, this 

finding may suggests that the composition of the diet was low in fat, as lower fat intake has 

previously been shown to be associated with lower pancreatic cancer risk (46), although 

early evaluation in WHI did not show protection of a low-fat dietary pattern in normal-

weight women nor in a recent meta-analysis (47,48). Furthermore, higher GL scores were 

associated with lower fat intake in the current study. Also, the inverse associations may be 

partially explained by the properties of the dietary indices, especially the GL, as we found 

that higher GL scores were associated with lower BMI and with higher physical activity and 

higher total fiber intake.

A strength of the current study is the application of novel food-based empirical hypothesis-

oriented dietary patterns in a large, multiethnic sample. The prospective design allowed us to 

account for potential reverse causation bias that is not possible in the case-control design. 

The large sample size and long duration of follow-up allowed us to conduct subgroup 

analyses though the overall incidence of pancreatic cancer cases among women with recent 

onset and longstanding diabetes was low and power may have been limited. We were able to 
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calculate the absolute risk of pancreatic cancer, which aligned well with the relative risks, 

and is more reflective of the clinical utility of the dietary pattern. Also, the self-reported 

T2D had been validated against diabetes medication use (19). However, our study has 

limitations as well. Though the measurement characteristics of the FFQ were previously 

assessed, it is appreciated that there is measurement error in diet assessment (49,50), and 

that dietary patterns may change during the subjects’ lifetime, though our group has shown 

that dietary intake was relatively stable in WHI (51). Data regarding pancreatic cancer 

subgroups (e.g., adenocarcinoma or pancreatic neuroendocrine tumor) were unavailable, but 

considering the relative preponderance of pancreatic ductal adenocarcinoma compared to 

other types of pancreatic cancer, this is expected to have a small effect, if any. We adjusted 

for a large number of potential confounding variables in the estimation of both the relative 

and absolute risk, but potential residual confounding and confounding by unmeasured 

variables remain possible.

In summary, our study does not support an overall association between the insulinemic, 

inflammatory, or glycemic potential of diet and risk of developing pancreatic cancer in this 

large cohort of postmenopausal women in the United States. However, these dietary patterns 

may influence pancreatic cancer development among women with longstanding diabetes. 

Future studies are warranted to confirm these associations in a larger sample of patients with 

longstanding diabetes and a larger number of pancreatic cancer cases. Also, the finding of a 

protective association for GI and GL in normal weight women warrants additional 

investigation.
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