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Abstract

Prostate cancer is a common but complex disease, and distinguishing modifiable risk factors such
as diet for more aggressive disease is extremely important. Previous work has detected intriguing
associations between vegetable, fruit, and grains and more aggressive prostate cancer, although
these remain somewhat unclear. Here we further investigate such potential relationships with a
case-control study of 982 men (470 more aggressive prostate cancer cases and 512 control
subjects). Comparing the highest to lowest quartiles of intake, we found that increasing intakes of
leafy vegetables were inversely associated with risk of aggressive prostate cancer (adjusted odds
ratio (OR) =0.66, 95% CI: 0.46, 0.96, P-trend=0.02), as was higher consumption of high
carotenoid vegetables (OR=0.71, 95% CI: 0.48, 1.04; P-trend=0.04). Conversely, increased
consumption of high glycemic index foods were positively associated with risk of aggressive
disease (OR=1.64, 95% CI: 1.05, 2.57; P-trend=0.02). These results were driven by a number of
specific foods within the food groups. Our findings support the hypothesis that diets high in
vegetables and low in high glycemic index foods decrease risk of aggressive prostate cancer.
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INTRODUCTION

In 2009, there were approximately 192,280 new cases of prostate cancer and 27,360 prostate
cancer deaths in the United States(1). Prostate cancer is approximately six times more
prevalent in developed countries (56.2 cases/100,000 population) compared to less
developed countries (9.4 cases/100,000 population)(2). Detection differences due to the use
of prostate specific antigen (PSA) testing does not fully explain the international variation in
incidence rates of prostate cancer as a 50-fold difference in incidence rates existed prior to
the introduction of PSA testing (3—4). Moreover, there is substantial variation in the severity
of prostate cancer: some tumors progress rapidly and may have a large impact on morbidity
and mortality, whereas others remain latent for long periods of time. Therefore, it remains
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important to identify risk factors that may explain the variation in prostate cancer rates and
morbidity.

Diet might explain why some countries have higher rates of disease, and why some tumors
are more aggressive. Two previous epidemiologic studies have found inverse associations
between high vegetable intake and risk of aggressive prostate cancer (5-6), although another
study has not (7). Inconsistencies have been reported among case-control studies of all
prostate cancer with inverse associations reported between total vegetables (8-11), green
vegetables and cruciferous vegetables, tomatoes (12), and vitamin-C rich vegetables(13); no
associations between vegetables as a group or with specific vegetable items (14-18); and
increased risks reported with higher intakes dark leafy green vegetables (19). Inconsistent
inverse associations with aggressive prostate cancer have been found for tomatoes, tomato-
based foods (20-22), serum and plasma lycopene (23-25), and dietary lycopene (22, 26). A
number of additional studies have found intriguing associations between tomato products
and all prostate cancers, as recently reviewed in (27-28). No significant protective
associations were found in studies investigating fruit and vegetable intake and aggressive
disease (7, 19). Studies investigating all prostate cancer reported reduced risk (29) and no
associations(13, 18, 30-31) with increased fruit and vegetable intake. Studies investigating
all prostate cancer reported increased risks with diets high in glycemic index values (32) and
high intakes of snacks and sweets (8). A recent study investigating total prostate cancer and
subgroups found no associations between dietary glycemic index, glycemic load, insulin
index, or fiber (33).

In light of the inconsistencies among epidemiological studies of vegetables, fruits, grains,
and foods high in glycemic index values and prostate cancer, we present here results from a
modest sized hospital based case-control study of aggressive disease. We focus on groups of
foods because looking at nutrients may miss unmeasured, unknown, or interacting
constituents within foods. We initially consider food groups since they may contain a large
number and variety of compounds with potential cancer-promoting or -inhibiting properties.
We then examine specific foods in these groupings to try and decipher their potential impact
on aggressive prostate cancer.

Aggressive incident prostate cancer cases and controls were recruited between 2001 and
2004 from the major medical institutions in Cleveland, OH (The Cleveland Clinic,
University Hospitals of Cleveland, and their affiliates). Aggressive prostate cancer cases
were confirmed histologically and defined as having a Gleason score > 7, tumor-node-
metastatis stage > T, or prostate-specific antigen (PSA) at diagnosis > 10 nanograms per
milliliter (ng/ml). Cases were contacted shortly following diagnosis with a median time
between diagnosis and recruitment of 4.7 months.

Controls were men who underwent standard annual medical examinations at the
collaborating medical institutions. Controls had no diagnosis of prostate cancer or any other
non-skin cancer. At the onset of the study, all controls were screened with a serum PSA test,
and if their PSA value was > 4.0 ng/ml, patients underwent a formal prostate cancer
evaluation and biopsy. Follow-up on the 50 patients having PSA > 4 ng/ml led to the
diagnosis of two new prostate cancer cases. Both patients met our criteria for aggressive
disease and were subsequently included as cases in our study. Controls were frequency
matched to cases by age (within five years), ethnicity, and medical institution. Data were
collected on various dietary, clinical, anthropometric, and demographic factors during an in-
person computer-aided interview. Institutional review board approval was obtained from the
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participating medical institutions. Informed consent was obtained from all study
participants.

Collection of dietary information

Food intake information was collected using a validated semi-quantitative food frequency
questionnaire (FFQ) developed by the Nutrition Assessment Shared Resource of the Fred
Hutchinson Cancer Research Center(34-35). The FFQ consists of 122 foods or food groups,
with questions on usual frequency of intake (from “never or less than once per month” to “2
+ per day” for foods and “6+ per day for beverages) and portion size (small, medium, or
large compared to the stated medium size portion size). The weekly intake of each food was
estimated from these responses; when the questionnaire specified a range of possible intake
values, we used the midpoint. Cases were asked about their intake of food in the year prior
to their diagnosis, while controls were asked about their food intake during the year prior to
study recruitment. In these analyses 21 subjects were excluded due to implausible values for
total calorie intake (<500 or >5000 kilocalories per day (kcal/d)). In total this study included
470 case and 512 control subjects.

Supplementary Table 1 lists all foods contained in each grouping. Food group intake levels
represent the summation of the intake (servings per week) across items in these groups. We
defined 13 food groups based on prior hypotheses and previous studies’ findings (5-7, 14,
16-17, 19, 32). In addition to major food groups, we also grouped foods as those with high
glycemic index values. The glycemic index is a ranking of carbohydrates on a scale from 0
to 100 according to the extent to which they raise blood sugar levels after eating(36). Tables
of glycemic index values (37-38) were consulted and those foods with glycemic index
values 55 or higher were included in the high glycemic index food grouping.

Calculations and statistical methods

Mean intake levels of food groups and calories were calculated for cases and controls.
Pearson product-moment correlation coefficients among the 13 log transformed food groups
with and without adjustment for total energy intake were calculated. Associations between
intake of food groups and aggressive prostate cancer risk were examined using logistic
regression models. All food groups were categorized into quartiles based on their
distribution among controls.

We also examined individual servings of foods across three or four levels of servings per
week, where the levels were determined based on the distribution food servings. In these
analyses we did not examine fish or meat intakes. This study has previously reported
decreased risk of aggressive prostate cancer with increasing intake (39) of fish. The unique
preparation methods associated with meats and the potential introduction of carcinogens,
makes them interesting on their own and therefore they are studied separately.

All logistic regression models were initially adjusted for the matching variables (age,
ethnicity, and medical institution). We then adjusted for energy intake, incorporating
calories as a continuous variable into the regression models. Furthermore, to evaluate
potential confounding due to other factors that might impact healthy behavior and prostate
cancer screening, we examined in our regression models the following covariates: family
history of prostate cancer in first degree relatives (prostate cancer in brother and/or father),
smoking (never, former, or current), body mass index (kilograms per meter squared (kg/
m2)), prior history of PSA testing for prostate cancer (never/once/twice or more), and
education level (4 categories of levels of schooling). The only additional covariate that
materially influenced the food-prostate cancer associations was family history of prostate
cancer in first degree relatives; therefore, our second set of regression models adjusted for
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age, ethnicity, medical institution, calories, and family history of prostate cancer. We
calculated two-sided P-trend values with the food group and individual foods modeled
continuously. All models were undertaken with SAS software (version 9.1; SAS Institute).

Table 1 shows the characteristics of cases and controls and eighty-three percent of subjects
were Caucasian and 17% were African-American. Controls had significantly higher levels
of education than cases (p-value <0.01). Cases were more likely than controls to have a
family history of prostate cancer (prostate cancer in at least one first-degree relative, p-value
<0.01). Cases and controls had similar body mass index values and smoking histories. Cases
had an average PSA level of 14.1 ng/ml at diagnosis and 44% of them had a PSA level
greater than 10 ng/ml. The majority of cases (85%) had a Gleason score > 7 while few cases
(5.5%) had a clinical stage greater than T».

Table 2 presents descriptive information on diet by case and control status. The mean intake
of total calories was higher in cases than controls. Nevertheless, the cases had significantly
lower consumption of fruits, without juices than the controls (9.9+/—7.7 versus 11.1+/-9.6
P-value=0.04). Cases also ate more high glycemic index foods than controls: 26.6 versus
23.4 servings per week (P-value <0.01). The fruit, vegetable and fruit juice groupings were
modestly correlated (r? > 0.30) and as expected, processed grains were correlated with high
glycemic index foods (r2 = 0.39).

Table 3 presents adjusted ORs for associations between aggressive prostate cancer and food
groups. Increasing intake of vegetables exhibited a significant trend with decreasing risk (P-
trend =0.04). Leafy vegetables were inversely associated with aggressive prostate cancer:
comparing the highest versus lowest quartile of intake gave an OR=0.66 (95% CI 0.46-0.96;
P-trend=0.02). High intake of high carotenoid vegetables was also inversely associated with
aggressive prostate cancer, albeit slightly weaker: OR=0.71 (95% CI 0.48, 1.04; P-
trend=0.04). Weak inverse associations were also found for the highest intake of legumes
(OR=0.70 95% CI 0.48, 1.03; P-trend=0.10), and high vitamin C fruits (OR=0.69 95% ClI
0.47, 1.00; P-trend=0.09).

From Table 3 we can also see that a number of the food groups were associated with
increased risk of aggressive prostate cancer. High intake of fruit juices (OR=1.42 95% ClI
1.01-1.99; P-trend=0.06) and whole grains (OR=1.62 95% CI 1.13, 2.32; P-trend=0.05)
were positively associated with increased risk of aggressive disease. When additionally
adjusting for energy intake and a positive family history of prostate cancer, however, these
associations were weakened. Increasing intake of high glycemic index foods were also
positively associated with risk of aggressive prostate cancer: OR=1.64 (95% CI 1.05, 2.57;
P-trend=0.02).

Table 4 presents individual foods that were significantly associated with aggressive prostate
cancer. Inverse associations were observed for several vegetables: cooked greens, summer
squash/ zucchini, garlic, red peppers, and bean soups. For all of these foods except red
peppers, having a high intake versus none suggested an approximate 30 percent reduction in
risk of being diagnosed with aggressive prostate cancer (P-trend<0.02). The highest intake
category for red peppers exhibited an even stronger inverse association with disease
(OR=0.51, 95% CI (0.37, 0.73, P-trend<0.01). Similarly, high consumption of fruits,
specifically berries and cantaloupe were both inversely associated with aggressive prostate
cancer (P-trend<0.01).

From Table 4 we also see that a large number of individual foods contained in the high
glycemic index food group were associated with increased risk of aggressive prostate
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cancer. In particular, dark breads (including bagels, rolls, and whole wheat bread), high
intake of french fries, potato chips, chocolate, cookies and cakes, and regular soft drinks all
exhibited positive associations with aggressive prostate cancer in the most complete adjusted
regression model. These suggested increased risks of approximately 40 to almost 90%.

DISCUSSION

We detected inverse associations between increased intake of leafy and high carotenoid
vegetables and aggressive prostate cancer. Focusing on specific vegetables, we found
decreased risks for each level of consumption of cooked greens (spinach, mustard greens, or
collards) and bean soups while the highest intakes of summer squash, garlic, and red peppers
conferred decreased risk also. High intakes of berries and orange melon were also inversely
associated with aggressive prostate cancer. We found increased risks associated with the
following high glycemic index foods: dark breads (including bagels, rolls, and whole wheat
bread), french fries, potato chips, chocolate, cookies and cakes, or regular soft drinks.

Previous findings for the potential impact of vegetables and fruits on aggressive prostate
cancer are inconsistent. In a multiethnic case-control study (6) increased intake of all
vegetables were inversely associated with decreased risk, and non-significant associations
tending towards decreased risk were found for dark green vegetables and all legumes. In a
prospective study (7) of Japanese men no statistically significant associations were found for
total vegetables and aggressive prostate cancer; nevertheless, non-significant inverse
associations were found among every non referent quartile of green leafy vegetable intake.
These results suggest protective effects between green leafy vegetable intake with
aggressive prostate cancer. The Japanese study reported no association with fruits and
aggressive prostate cancer but did not list or investigate specific types of fruits. A large
screening trial (5) showed no association between any quintile of intake of vegetables and
aggressive prostate cancer, but exhibited a statistically significant inverse association in the
fourth quintile only for dark green vegetables. There were no clear associations between any
intake of mustard, turnip greens, collard, kale; however a significant trend with decreasing
risk was observed with increasing intake of spinach and aggressive prostate cancer (5). The
screening trial did not report any association between citrus, melon, berry fruits nor for all
fruits combined in relation to aggressive prostate cancer.

These somewhat equivocal results may in part reflect differences in definitions of advanced
or aggressive prostate among studies. For example, a multiethnic study (6) defined advanced
prostate cancer as men whose disease had extended beyond the capsule of the gland or
whose disease was localized but the tumor was poorly differentiated. Another study defined
aggressive prostate cancer as stage 111 or IV tumors or tumors with a Gleason score of > 7
(5). And yet another conducted in Japan defined advanced prostate cancer as those subjects
with diagnoses of extraprostatic metastatic cancer involving lymph nodes or other organs or
subjects with high Gleason scores of 8-10 or poor differentiation (7). Results may also differ
between these studies due to variations in the categorizations of food groups. The Japanese
study (7) included six green leafy vegetables, while in the multiethnic study (6) the dark
green vegetable group included 16 different vegetables. Finally, the foods in the all
vegetables group in the screening trial were not reported (5).

Associations between vegetables and all prostate cancer have also been ambiguous. No
associations have been reported for vegetables among several case-control studies (14-17)
examining all prostate cancer. A case-control study reported slightly increased risks with
dark leafy vegetables and no association with tomato consumption and all prostate cancer
and reported increased risk with dark leafy vegetables and aggressive prostate cancer (19).
In study containing over 100,000 men no significant associations were observed between
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fruit and vegetable consumption combined and all prostate cancer (18). Intake of fruit was
not associated with all prostate cancer while vegetable intake decreased risk in a case-
control study of men under 65 years of age (9). Inverse associations have been reported with
consumption of vegetables (8, 12-13, 40-41), fruit (11, 29), and vegetables and fruits
combined (10-11).

We found statistically significantly decreased risks of aggressive prostate cancer at every
level of cooked greens such as spinach, mustard greens, or collards. At least 13 different
flavonoid compounds can be found in spinach and these compounds function as antioxidants
and as anti-cancer agents. A study found that neoxanthin, a carotenoid in spinach and other
green leafy vegetables, reduced cell viability through apoptosis induction in human prostate
cancer cells (42).

Legumes are high in fiber and contain phytoestrogens, including isoflavonoids found in tofu
products made from soybeans. Estrogens are used in prostate cancer therapy and may lower
the risk of prostate cancer; therefore there is strong rationale for hypothesizing an inverse
relationship to prostate cancer. The only legume food that we found to be inversely
associated with aggressive prostate cancer risk was bean soups. While the models with green
or string beans and tofu did not reach statistical significance, the estimates were suggestive
of decreased risks of aggressive prostate cancer. The low levels of consumption of these
foods may have limited our ability to detect statistically significant associations.

We found positive associations between many foods high in glycemic index loads and
aggressive prostate cancer. Significantly increased risks were reported for the upper
quintiles of average daily glycemic load in a study of all prostate cancer (32). In a small
prospective study of eight men it was reported that adopting a lower glycemic load diet
altered human prostate cancer gene expression and several of these were related to cell
migration and tissue remodeling, whereas others were involved in intracellular signal
transduction (43).

A limitation of this study is the recruitment of cases with aggressive prostate cancer only
and exclusion of men with less aggressive disease. Focusing recruitment on aggressive cases
could introduce detection bias if the likelihood of being diagnosed is related to the exposure;
specifically if aggressive prostate cancer cases eat fewer fruits and vegetables and also visit
their physician less frequently they may be diagnosed with more aggressive disease. This
bias could confound associations found in this study, however to control for this all
regression models were assessed for confounding due to factors that might impact healthy
behavior and prostate cancer screening. The only additional covariate that materially
influenced food-prostate cancer associations was family history of prostate cancer in first
degree relatives.

Limitations of this study and many studies of diet include the retrospective nature of dietary
recall (i.e., following diagnosis among cases). Cases may have recalled their diets differently
from controls, potentially resulting in differential recall bias. The FFQ used in this study is
very similar to a questionnaire (34) that has been reported to have high inter-rater reliability
with diet histories and therefore the potential for recall bias in this study is minimal. Another
weakness in using any FFQ is that dietary covariates may be highly correlated and therefore
use of multivariate models may result in unpredictable results (44) and for this reason we did
not adjust models for multiple correlated dietary factors simultaneously. Another limitation
is that the semi-quantitative FFQ only approximates consumption (45), and may have
overestimated intake of certain food groups due to the large number of items included in the
questionnaire or over reporting of foods perceived as healthy. To help address the possibility
of measurement error, the cases were recruited and interviewed shortly after entry into the
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study and the questionnaire specifically asked about food consumption in the year prior to
diagnosis for cases and entry into the study for controls.

Another limitation is our inability to assess preparation methods for most foods, since the
nutritional content may substantially differ in important ways, for example between steamed
versus raw foods. In addition, we focus here only on non-meat food groups; meats have
unique preparation methods that have been reported (46—48) to introduce carcinogens and
may increase risk of prostate cancer.

Finally, while our study detected several associations with aggressive prostate cancer, due to
the number of associations assessed some of these may be false positives. In order to address
the potential for chance associations due to the number of comparisons we chose to examine
13 food groups rather than the 122 individual food items, minimizing the number of
comparisons and therefore false associations.

In summary, this moderate-sized case-control study detected inverse associations between
numerous vegetables and fruits and prostate cancer, as well as positive associations for a
handful of high glycemic index foods. Since the intake of the vegetables and fruits may be
highly correlated, the former may reflect the overall benefits of a heavily plant based diet.
These results suggest that a diet higher in intakes of certain vegetables and fruits and lower
in high glycemic index foods may lower the risk of developing more aggressive prostate
cancer.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgments

This work was supported by National Institutes of Health grants (CA88164 and CA98683).

REFERENCES

1. Jemal A, Siegel R, Ward E, Hao Y, Xu J, et al. Cancer statistics, 2009. CA Cancer J Clin. 2009;
59:225-249. [PubMed: 19474385]

2. Baade PD, Youlden DR, Krnjacki LJ. International epidemiology of prostate cancer: geographical
distribution and secular trends. Mol Nutr Food Res. 2009; 53:171-184. [PubMed: 19101947]

3. Coleman MP, Esteve J, Damiecki P, Arslan A, Renard H. Trends in cancer incidence and mortality.
IARC Sci Publ. 1993:1-806. [PubMed: 8258476]

4. Muir CS, Nectoux J, Staszewski J. The epidemiology of prostatic cancer. Geographical distribution
and time-trends. Acta Oncol. 1991; 30:133-140. [PubMed: 2029395]

5. Kirsh VA, Peters U, Mayne ST, Subar AF, Chatterjee N, et al. Prospective study of fruit and
vegetable intake and risk of prostate cancer. J Natl Cancer Inst. 2007; 99:1200-1209. [PubMed:
17652276]

6. Kolonel LN, Hankin JH, Whittemore AS, Wu AH, Gallagher RP, et al. Vegetables, fruits, legumes
and prostate cancer: a multiethnic case-control study. Cancer Epidemiol Biomarkers Prev. 2000;
9:795-804. [PubMed: 10952096]

7. Takachi R, Inoue M, Sawada N, Iwasaki M, Sasazuki S, et al. Fruits and vegetables in relation to
prostate cancer in Japanese men: the Japan Public Health Center-Based Prospective Study. Nutr
Cancer. 2010; 62:30-39. [PubMed: 20043257]

8. McCann SE, Ambrosone CB, Moysich KB, Brasure J, Marshall JR, et al. Intakes of selected
nutrients, foods, and phytochemicals and prostate cancer risk in western New York. Nutr Cancer.
2005; 53:33-41. [PubMed: 16351504]

Nutr Cancer. Author manuscript; available in PMC 2012 July 20.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Hardin et al.

Page 8

9. Cohen JH, Kristal AR, Stanford JL. Fruit and vegetable intakes and prostate cancer risk. J Natl
Cancer Inst. 2000; 92:61-68. [PubMed: 10620635]

10. Sunny L. A low fat diet rich in fruits and vegetables may reduce the risk of developing prostate
cancer. Asian Pac J Cancer Prev. 2005; 6:490-496. [PubMed: 16435998]

11. Aune D, De Stefani E, Ronco A, Boffetta P, Deneo-Pellegrini H, et al. Fruits, vegetables and the
risk of cancer: a multisite case-control study in Uruguay. Asian Pac J Cancer Prev. 2009; 10:419—
428. [PubMed: 19640185]

12. Jain MG, Hislop GT, Howe GR, Ghadirian P. Plant foods, antioxidants, and prostate cancer risk:
findings from case-control studies in Canada. Nutr Cancer. 1999; 34:173-184. [PubMed:
10578485]

13. Ambrosini GL, de Klerk NH, Fritschi L, Mackerras D, Musk B. Fruit, vegetable, vitamin A
intakes, and prostate cancer risk. Prostate Cancer Prostatic Dis. 2008; 11:61-66. [PubMed:
17519926]

14. Talamini R, Franceschi S, La Vecchia C, Serraino D, Barra S, et al. Diet and prostatic cancer: a
case-control study in northern Italy. Nutr Cancer. 1992; 18:277-286. [PubMed: 1296201]

15. Talamini R, La Vecchia C, Decarli A, Negri E, Franceschi S. Nutrition, social factors and prostatic
cancer in a Northern Italian population. Br J Cancer. 1986; 53:817-821. [PubMed: 3718835]

16. Hayes RB, Ziegler RG, Gridley G, Swanson C, Greenberg RS, et al. Dietary factors and risks for
prostate cancer among blacks and whites in the United States. Cancer Epidemiol Biomarkers Prev.
1999; 8:25-34. [PubMed: 9950236]

17. Villeneuve PJ, Johnson KC, Kreiger N, Mao Y. Risk factors for prostate cancer: results from the
Canadian National Enhanced Cancer Surveillance System. The Canadian Cancer Registries
Epidemiology Research Group. Cancer Causes Control. 1999; 10:355-367. [PubMed: 10530605]

18. Key TJ, Allen N, Appleby P, Overvad K, Tjonneland A, et al. Fruits and vegetables and prostate
cancer: no association among 1104 cases in a prospective study of 130544 men in the European
Prospective Investigation into Cancer and Nutrition (EPIC). Int J Cancer. 2004; 109:119-124.
[PubMed: 14735477]

19. Stram DO, Hankin JH, Wilkens LR, Park S, Henderson BE, et al. Prostate cancer incidence and
intake of fruits, vegetables and related micronutrients: the multiethnic cohort study* (United
States). Cancer Causes Control. 2006; 17:1193-1207. [PubMed: 17006725]

20. Giovannucci E, Liu Y, Platz EA, Stampfer MJ, Willett WC. Risk factors for prostate cancer
incidence and progression in the health professionals follow-up study. Int J Cancer. 2007;
121:1571-1578. [PubMed: 17450530]

21. Giovannucci E, Rimm EB, Liu Y, Stampfer MJ, Willett WC. A prospective study of tomato
products, lycopene, and prostate cancer risk. J Natl Cancer Inst. 2002; 94:391-398. [PubMed:
11880478]

22. Kirsh VA, Mayne ST, Peters U, Chatterjee N, Leitzmann MF, et al. A prospective study of
lycopene and tomato product intake and risk of prostate cancer. Cancer Epidemiol Biomarkers
Prev. 2006; 15:92-98. [PubMed: 16434593]

23. Key TJ, Appleby PN, Allen NE, Travis RC, Roddam AW, et al. Plasma carotenoids, retinol, and
tocopherols and the risk of prostate cancer in the European Prospective Investigation into Cancer
and Nutrition study. Am J Clin Nutr. 2007; 86:672-681. [PubMed: 17823432]

24. Gann PH, Ma J, Giovannucci E, Willett W, Sacks FM, et al. Lower prostate cancer risk in men
with elevated plasma lycopene levels: results of a prospective analysis. Cancer Res. 1999;
59:1225-1230. [PubMed: 10096552]

25. Peters U, Leitzmann MF, Chatterjee N, Wang Y, Albanes D, et al. Serum lycopene, other
carotenoids, and prostate cancer risk: a nested case-control study in the prostate, lung, colorectal,
and ovarian cancer screening trial. Cancer Epidemiol Biomarkers Prev. 2007; 16:962-968.
[PubMed: 17507623]

26. Schuurman AG, Goldbohm RA, Brants HA, van den Brandt PA. A prospective cohort study on
intake of retinol, vitamins C and E, and carotenoids and prostate cancer risk (Netherlands). Cancer
Causes Control. 2002; 13:573-582. [PubMed: 12195647]

Nutr Cancer. Author manuscript; available in PMC 2012 July 20.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Hardin et al.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42

43.

44,

45.
46.

Page 9

Tan HL, Thomas-Ahner JM, Grainger EM, Wan L, Francis DM, et al. Tomato-based food products
for prostate cancer prevention: what have we learned? Cancer Metastasis Rev. 2010; 29:553-568.
[PubMed: 20803054]

Kavanaugh CJ, Trumbo PR, Ellwood KC. The U.S. Food and Drug Administration's evidence-
based review for qualified health claims: tomatoes, lycopene, and cancer. J Natl Cancer Inst. 2007;
99:1074-1085. [PubMed: 17623802]

Lewis JE, Soler-Vila H, Clark PE, Kresty LA, Allen GO, et al. Intake of plant foods and associated
nutrients in prostate cancer risk. Nutr Cancer. 2009; 61:216-224. [PubMed: 19235037]

Gonzalez CA, Riboli E. Diet and cancer prevention: Contributions from the European Prospective
Investigation into Cancer and Nutrition (EPIC) study. Eur J Cancer. 2010; 46:2555-2562.
[PubMed: 20843485]

Foschi R, Pelucchi C, Dal Maso L, Rossi M, Levi F, et al. Citrus fruit and cancer risk in a network
of case-control studies. Cancer Causes Control. 2010; 21:237-242. [PubMed: 19856118]
Augustin LS, Galeone C, Dal Maso L, Pelucchi C, Ramazzotti V, et al. Glycemic index, glycemic
load and risk of prostate cancer. Int J Cancer. 2004; 112:446-450. [PubMed: 15382070]
Nimptsch K, Kenfield S, Jensen MK, Stampfer MJ, Franz M, et al. Dietary glycemic index,
glycemic load, insulin index, fiber and whole-grain intake in relation to risk of prostate cancer.
Cancer Causes Control. 2010

Patterson RE, Kristal AR, Tinker LF, Carter RA, Bolton MP, et al. Measurement characteristics of
the Women's Health Initiative food frequency questionnaire. Ann Epidemiol. 1999; 9:178-187.
[PubMed: 10192650]

Satia-Abouta J, Galanko JA, Potter JD, Ammerman A, Martin CF, et al. Associations of total
energy and macronutrients with colon cancer risk in African Americans and Whites: results from
the North Carolina colon cancer study. Am J Epidemiol. 2003; 158:951-962. [PubMed:
14607803]

Jenkins DJ, Wolever TM, Taylor RH, Barker H, Fielden H, et al. Glycemic index of foods: a
physiological basis for carbohydrate exchange. Am J Clin Nutr. 1981; 34:362-366. [PubMed:
6259925]

Foster-Powell K, Holt SH, Brand-Miller JC. International table of glycemic index and glycemic
load values: 2002. Am J Clin Nutr. 2002; 76:5-56. [PubMed: 12081815]

Atkinson FS, Foster-Powell K, Brand-Miller JC. International tables of glycemic index and
glycemic load values: 2008. Diabetes Care. 2008; 31:2281-2283. [PubMed: 18835944]

Fradet V, Cheng I, Casey G, Witte JS. Dietary omega-3 fatty acids, cyclooxygenase-2 genetic
variation, and aggressive prostate cancer risk. Clin Cancer Res. 2009; 15:2559-2566. [PubMed:
19318492]

Ohno Y, Yoshida O, Oishi K, Okada K, Yamabe H, et al. Dietary beta-carotene and cancer of the
prostate: a case-control study in Kyoto, Japan. Cancer Res. 1988; 48:1331-1336. [PubMed:
2449278]

Aronson WJ, Barnard RJ, Freedland SJ, Henning S, Elashoff D, et al. Growth inhibitory effect of
low fat diet on prostate cancer cells: results of a prospective, randomized dietary intervention trial
in men with prostate cancer. J Urol. 2010; 183:345-350. [PubMed: 19914662]

. Kotake-Nara E, Kushiro M, Zhang H, Sugawara T, Miyashita K, et al. Carotenoids affect

proliferation of human prostate cancer cells. J Nutr. 2001; 131:3303-3306. [PubMed: 11739884]
Lin DW, Neuhouser ML, Schenk JM, Coleman IM, Hawley S, et al. Low-fat, low-glycemic load
diet and gene expression in human prostate epithelium: a feasibility study of using cDNA
microarrays to assess the response to dietary intervention in target tissues. Cancer Epidemiol
Biomarkers Prev. 2007; 16:2150-2154. [PubMed: 17932364]

Carroll, R.; Ruppert, E.; Stefanski, LA. Measurement error in nonlinear models. London (UK):
Chapman & Hall; 1995.

Willett, W. Nutritional epidemiology. New York, NY: Oxford University Press; 1990.

Koutros S, Cross AJ, Sandler DP, Hoppin JA, Ma X, et al. Meat and meat mutagens and risk of
prostate cancer in the Agricultural Health Study. Cancer Epidemiol Biomarkers Prev. 2008;
17:80-87. [PubMed: 18199713]

Nutr Cancer. Author manuscript; available in PMC 2012 July 20.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Hardin et al.

Page 10

47. Sinha R, Park Y, Graubard BI, Leitzmann MF, Hollenbeck A, et al. Meat and meat-related
compounds and risk of prostate cancer in a large prospective cohort study in the United States. Am
J Epidemiol. 2009; 170:1165-1177. [PubMed: 19808637]

48. Norrish AE, Ferguson LR, Knize MG, Felton JS, Sharpe SJ, et al. Heterocyclic amine content of
cooked meat and risk of prostate cancer. J Natl Cancer Inst. 1999; 91:2038-2044. [PubMed:
10580030]

Nutr Cancer. Author manuscript; available in PMC 2012 July 20.



Page 11

Hardin et al.

(%) u ‘2109s uosea| :apeih Jowny 2160]0ISIH

(59) st v1®EL
(r62) €T eL
(0's9) v6e TL
(%) u *pabels eowuno
100> @1 LT @8¥2) TV (as) ueaw ‘(juy/Bu) anjen YSd wnies
(c19) 98¢ (659) 96¢ 310W 10 80IM |
(9v1) 89 (8TT) €S 30UQ
(cve) €1t (e22) 00T 13A3N
200 (%) u 73821 Vsd Jo Aioisty Jolid
G50 (8¢) ¥9z (e) z9e (as) uesw (;w/Bx) xaput ssew Apog
(88) sy (eTT) €S Wwaun)
(86v) SS¢ (L'Lv)  vee Jawo
(9ov) 80z (6'0v) 261 13A3N
GE0 (%) u *;Bunjows
(or) &8 (red) o1T zénmsod
(c88) zav (¥'9.)  6SE anneBaN
100> (%) u ,18:8 areisod Jo Aloisiy AjiweS
(8'69) 90¢ (gLv) €ez arenpeb absjj00<
(8L1) 16 (602) 86 3b3]100 awos
(cer) 89 (gza) o1 [0oyos ybiy Jo sieak g1
(88) v (z6) v sieak ZT >
100> (%) u *yuoneonp3
(cz8) T12v (v'es) z6e uelseanen
(821) 16 (991) 8L URILIBLI/-UBDLILY
€90 (%) u ‘Anoruya
180 (G8) 699 (¢8) 8499 (as) ueaw ‘(s1eak) aby
sl

(sjonuo) pue sase) 1aaue) a1e1S0.d aAlssalbby) uonendod Apnis Jo sonsuadereyd

T alqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Nutr Cancer. Author manuscript; available in PMC 2012 July 20.



Page 12

Hardin et al.

"aAITR|94 83168p 18414 B Ul J80URD 81eIS0ud Sk Paulgep sem Jsoued ajelsold Jo A1oisiy Ajiwey sAnIsod

4

"e1ep BUISSILU 0} aNp 9600 OF PP 10U 0P SfEIOL

“UOIIRIABD pJepuels ‘AS :SUONRIABIGAY

(6'12) €01 8

<

('e9) 862 L

(2v1) 69 95
i (zTg=U) (0Lv=u)
snjeA-d s|joauod sase)d

NIH-PA Author Manuscript NIH-PA Author Manuscript

NIH-PA Author Manuscript

Nutr Cancer. Author manuscript; available in PMC 2012 July 20.



Page 13

Hardin et al.

“UOITRIASD pJBpUElS ‘S :SUOIRINBIGY

100> 97T V¥e€ 8¢l 99 P00 X3pu| 9WddA| YbIH
0.0 €9 6'8 S'q 06 Surelo passanoid
10 L€ 7€ 6€ g€ sutels) aJoyM
surel
[44l] €9 0's ¥'9 §'g $82INL 3N
€10 9L 'L T9 g9 slnJ4 prousjose) ybiH
600 89 9 S'g L'S sHni4 O ulwenA ybiH
¥0°0 96 11 L'L 6'6 ssoinf ou ‘sunid ||
suni
190 9¢ Sy TE 144 sowinfa
820 9¢ 9'g Tv 6'S 0yewo |
v90 ¥8 ZET 18 OET  se|qeiaban prousiored ybiH
0€0 ¢ 9¢ ¢ §'€ sa|qe1shan Ajes
10 VA 8¢ v'e 9¢ s9|qe1aba snodayionio
650 9TT 06T 2¢I G8T sa|qelsban IV
sa|qe1aba
(3aamysbuinias) dnoto pooH
100> /8. 080Z 6.8 8l¢C (p/1ea>) sauiofed [e10L
as uesw Qs uesw
anjen
-d (Z15=v) (02v=u)
$]011U0D saseD

¢?olqel

NIH-PA Author Manuscript NIH-PA Author Manuscript

sa1I0jeD pue sdnols) poo Jo ayelu| Uealn

NIH-PA Author Manuscript

Nutr Cancer. Author manuscript; available in PMC 2012 July 20.



Page 14

Hardin et al.

NIH-PA Author Manuscript

0Jewo]
v00  YOT'8Y0 TL0 9TT'YS0 6.0 E£rT'690 660 00T g(10 %56) ¥O
¥20  ZZT'650 ¥80 ECT'YI0 €60 6GT'L0 TTT 00T 2(10 %56) ¥O
9eT 0€T 61T  L2T (N) s100u0D
01T GTT 92T 61T (N) seseo
922 6T €6 Ly TURIPAIN
sa|qe1aba prouslosed ybiH
200 96'0'0v'0 990 SOT'0S0 2.0 €CT'9S0 €80 00T g(10 %56) ¥O
020 STT'.S0 T80 8TT'850 €80 GSET'€90 260 00T 2(10 %56) ¥O
15T LET 86  0cT (N) sjonuod
veT 6TT 6 €21 (N) sesed
79 L€ 0 80 TUEIPEIA
so|qeiaba Ayea
020 €ST'290 7160 TFT'990 960 9TZ¥0T 0ST 00T g1 %56) ¥O
IS0 8Y'T'2L0 €0T ¢ST'SL0 90T LTC'0T ST 00T 2(10 %56) ¥O
9eT 621 61T 82T (N) sjonuod
ziT 07T ST €0T (N) sesed
2S ¥ A 90 TUBIPSIA
sa|qe1slia snosajioniy
P00 SOT'8Y0 TLO TOT'SY0 690 ZET'E90 160 00T g(10 %56) ¥O
G20 2ZT'6S0 S80 22T 650 G80 OVT'TL0 20T 00T 212 %S6) ¥O
el eeT AR 74 (N) sjonu0d
eTT 2Tt ver 12T (N) sased
0z zoz geT 0L TURIPAIN
sa|qeIsban |1V
puaLL ¥ ) z 1
-d sa[aend ainsodx3

sdnolo poo4 Jo axelu] Jo sajiuend Aq Jaoue) a1e1sold aAIssaIbby o) soney sppo

€9lgel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Nutr Cancer. Author manuscript; available in PMC 2012 July 20.



Page 15

Hardin et al.

Z(10 %56) ¥o

690 2€T'V90 260 SST'9L0 60T PST'9L0 80T 00T
veT et SZT 62T (N) s104u0D
11T 44 TeT 91T (N) sesed
12T S/ 9¢ 0T TUBIPSIA
slnJ4 plousjore) ybiH
600 00T'/F0 690 TET'€90 T60 TZT'8S0 ©80 00T g1 %56) ¥O
120  YTT'SS0 6.0 TIrT'690 660 VET'990 ¥60 00T 2(10 %56) ¥O
8eT get 82T €21 (N) sj0u0d
60T 121 6TT 12T (N) saseD
TTT 0L 0€ L0 TURIPAIN
sHNni4 O UIWenA ybiH
810 €0T'8Y0 0.0 8YT'0L0 20T OTT'9S0 080 00T g(10 %56) ¥O
650  9TT'950 T80 T9T'6L0 ETT 6TT'6S0 ©80 00T 2(12 %56) ¥O
LET 91T SET el (N) s10u02
60T 62T ITT 12T (N) sased
6'6T 1T 9 12 TURIPAIN
sa0Inf ou ‘suniH |1
0T0 €0T'8V’0 0,0 TCT'8S0 +80 /TT'9S0 T80 00T g(10 %56) ¥O
080 62T'V90 T60 SYT'€L0 +0T 8ZT'€90 060 00T 2(10 %56) ¥O
ZeT 521 TARN YA (N) s10u0D
GTT 174" 80T €21 (N) sesed
08 gy LT eT TUEIPEIA
sawnBa]
vL0  19T'9L0 ZTT 89T'6L0 STT 987T'88°0 82T 00T £(12 %56) ¥O
v20  88T'060 OET 08T'980 GZT 68T'260 ¢2£T 00T 2(10 %56) ¥O
veT 121 GZT 9€T (N) s104u0D
44 0zt ST €0T (N) sesed
86 79 A% 8T TUBIPSIA

pualL v € 4 1
~d sa[aend aansodx3

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Nutr Cancer. Author manuscript; available in PMC 2012 July 20.



Page 16

“Moam Jad sBuinIas ul usalb m%_um_\,_H

"|eAJBIUI BOUBPIIUOD ‘| ‘OMel SPPO ‘YO SUOIRINBIGY

Hardin et al.

200 /GZ'S0T  ¥9T 687T'980 8ZT 8YT'0L0 T0T 00T £(10 %56) 10
100> //2's€T €6T €02'00T 2ZvT 29T'6.0 ETT 00T 2(10 %56) ¥O
501 veT 8ET  GYT (N) s1013u00
ort 443 80T 00T (N) saseD
1'8¢ 99z 86T gzT TURIPAIN
SP00 Xapu| J1WadA|9 ybiH
150  92T'850 980 9100 T0T T¥T'/90 [60 00T £(10 %56) ¥O
680 SPT'0L0 TOT 2ST'SL0 0T vvT'00 T0T 00T 210 %S6) 10
621 521 0T 82T (N) sjonu00
LTT ozt 81T  GIT (N) sased
T'ST L6 89 TE TUBIPSIA
sulel9 passadold
STO  vTZ'T0T VT vLT'%80 12T €£2'0TT 09T 00T £(10 %56) ¥O
S00 2ZET'STT 29T 9LT'980 €2T Zve'oTT L9T 00T 2(10 %S6) ¥O
521 122" €0T €V (N) sj0nu00
GeT 81T 8IT 66 (N) sased
0L o€ 01 0 TUeIPeN
surel) ajoym
ST0 88T's60 2¢€T G6T'/80 OST [8T'/80 82T 00T £(12 %56) ¥O
900 66T'T0T 2vT 90Z'S60 OvT 26T'T60 2€T 00T 2(10 %S6) ¥O
0.1 6 STT €T (N) sjonuod
ot 6 60T 56 (N) saseD
08 0 ST 0 TUEIPSIN
$30IN[ NI
9z0 YTT'YS0 6.0 6YT'ZZ0 £0T vrT'020 00T 00T £(10 %56) 10
pualL v £ z T
~d sajiaend aansodx3

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Nutr Cancer. Author manuscript; available in PMC 2012 July 20.



Page 17

Hardin et al.

*192URd a1eIsold yum aaire|al 8a16ap 1sa14 4o Al10isty pue ‘axeiul ABiaus ‘uonniisul ‘adel ‘abe oy paisnipe wmom

‘uonMIIsul pue ‘ael ‘abe 1oy parsnipe mmom

NIH-PA Author Manuscript NIH-PA Author Manuscript

NIH-PA Author Manuscript

Nutr Cancer. Author manuscript; available in PMC 2012 July 20.



Page 18

Hardin et al.

100> €L0°/€0 TS0 6rT'€90 60 LTT'ES0 6.0 00T £(10 %56) ¥0
700> 9/0'6€0 PS0 2ST'990 00T 6TT'SS0 T80 00T 2(10 %S6) ¥O
6¢T s 0L 192 (N) s10u00
9L 95 19 L2 (N) sased
90< 90 €0 auoN 7o
sal]1yo ‘siaddad pay
T00> 960'0v0 990 Z0'/€0 €50 60T'SS0 8.0 00T g(12 %56) 0
v00  TTT'SS0 80 €80'0v0 850 ZIT'/G0 080 00T 2(10 %S6) ¥0
0T LTT €T 89T (N) sjou0D
26 6L 2IT /8T (N) sesed
0Z< 0Z-0T 90-€0 auoN ol
BuIy009 ul papnjoul ‘o1j4el ysai4
100> 160'6v0 290 £60'8Y0 990 00T £(10 %S6) ¥O
200 960's50 TL0 €60'6Y0 190 00T 2(12 %S6) ¥0
€9T 92T €z (N) s10u0D
0T G6  Sve (N) sesed
£0< €0 SUON Tl
1u1y29NnZ ‘ysenbs Jswwing
Z00  860'Gv0 190 96'0'9¥'0 990 96'0'¥0 290 00T £(1 %S6) ¥O
500 0T'TS0 ¥.0 00T'Sy’0 690 [60'S8Y0 690 00T 2(10 %S6) ¥O
€6 0T G0T 012 (N) s10u0D
LL 8 08  eee (N) sesed
9'0< 90 €0 QUON Tl
SpJe[]09 10 ‘susalf pJeisnw ‘yoeulds se yans sussio) paxyoo0)
sa|qelehapn
puaLL v € 4 1
d sali0ba1e) ainsodx3

Nutr Cancer. Author manuscript; available in PMC 2012 July 20.

J139ue) 31L1S0.1d dAISSaIBBy UM pare1dossy Ajuedijiubis spoo4 1o) soltey SppO
v olqeL
NIH-PA Author Manuscript

NIH-PA Author Manuscript NIH-PA Author Manuscript



Page 19

Hardin et al.

01< 90 €0 3UON TOEN]
SUMOJQ ysey pue ‘saojelod patly ‘saly youal4
900 6€2'.0T 09T OVT‘2,0 20T €FT'€L0 20T 00T ¢(10 9%56) 4O
200 8GZ'6TT GLT 6VI'SL0 90T vrI'SL0 ¥0T 00T 2(19 %g6) ¥O
69 91 eST 291 (N) sjou0d
16 60T TET  €ET (N) sasen
ge< 5e-0Z 0T-€0 N TR
pealq 1eayMm ajoym pue ‘sjjos ‘sjabieq yep Buipnjoul ‘spealq yreq
Xapu|] 21WadA|9 YbiH pue surelo
100> 6/0'8€0 G50 00T /KO 690 TZT'950 280 00T ¢(10 %g6) ¥O
100> 060'GV'0 ¥90 €0T'0S0 2,0 GSZT'850 G810 00T 2(10 %g6) 4O
8.1 LTt T0T 90T (N) sjou0d
9eT 80T 20T vl (N) saseD
z0< z0 Z0-T0 aUON ol
(uoseas u1) obuew pue uojpw abuelo ‘sdnojeiue)
100> /80'zv0 090 OTT'TS0 G0 €ST'€L0 90T 00T ¢(10 9%56) 4O
100> G60°V0 290 SOT'6Y0 2,0 TIST'PL0 GOT 00T 2(19 %g6) 4O
09T 2t 80T  2€T (N) sjouod
61T 68 ver  8eT (N) seseD
90< 90 €0 aUON TorM
S3111902N|g pUE SBLLIBGMEI]S SB YINS Salliag
suni
100> 180'9v'0 €90 60'TS0 TLO 00T ¢(10 %S6) ¥O
€00 660°650 €0 90T'/S0 8.0 00T 2(10 %g6) 4O
eVt 8eT  T€C (N) sjou09
11T GIT e (N) sased
£0< €0 aUON ToEul
ueaq Xoe|q pue ‘|nus) ‘ead se yons sdnos ueag
pUBIL v 3 z T
d sali0bare) aansodx3

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Nutr Cancer. Author manuscript; available in PMC 2012 July 20.



Page 20

Hardin et al.

100> €02'€TT TST 2LT'280 8TT 00T ¢(10 %g6) 4O
100> 022'SeT 99T 99T'080 STT 00T 2(10 %S6) 4O
F4%1) 8 8L (N) sjou0d
18T LY A v (N) sesed
0'1< 9'0-G0 SUON 7oe

S)ULIp 10s Jejnbay
v00  Z0€'OTT /8T €12'980 GET vEZ'.60 TIST 00T ¢(10 %g6) ¥O
100> GE€'SET €TC £€€2'960 05T +E2'660 25T 00T 2(10 %g6) 4O
50T st 08T G/ (N) sjonuod
TET vET 9T ¥ (N) sesed
0z< 0Z-0T 90-€0 aUON TR

S9XeI pue S3I00D
200 00Z'20T €FT 8TZ'TOT 6T 2ST'890 20T 00T ¢(10 9%S6) 4O
100> T22'9TT 09T €IZ'T0T Iy'T 8YT'290 00T 00T 2(19 %g6) ¥O
991 6 G6 091 (N) sjou0d
16T 96 89  SIT (N) sasen
071 % 90 €0 aUON ol

994J0) pue sieq Apued ‘81e[020yD
700 122'71T 09T 62T'0L0 S60 00T ¢(10 %g6) 4O
100> pGZ'0eT 8T 9€T'SL0 10T 00T 2(10 %S6) YO
1T TATANNN: 518 (N) sjonuod
95T 99T  8vT (N) sased
01< 9'0-€0 3UON ORI

synd pue sdiyd ulod ‘sdiyd epj1i0l ‘sdiyd oyerod sejnbay
200 L02'860 €T 98T'/80 [ZT 9€T'Z90 260 00T ¢(10 %g6) 4O
100> €£2'sTT ¥9T 66T'G60 8T 8ET'€90 €60 00T 2(10 %g6) 4O
154! veT 8IT 621 (N) sjou09
69T 14 8 66 (N) sesed

pUBIL v 3 z T
d sali0bare) aansodx3

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Nutr Cancer. Author manuscript; available in PMC 2012 July 20.



Page 21

Hardin et al.

*190URd a1eIsold Yylm aAlre|al 9316ap 1sa14 40 Al0isty pue ‘axeiul ABiaus ‘uonniisul ‘adel ‘abe oy paisnipe mmom

‘uoissalbal onsibo] Buisn uonnisul pue ‘adel ‘abe 1oy parsnipe mmom

“Moam Jad sBuinias ul usalb mmv_ﬂc_H

‘|eAJ3IUI BUBPISUOD ‘| ‘01l SPPO “HO SUOIBINIGYY

NIH-PA Author Manuscript NIH-PA Author Manuscript

NIH-PA Author Manuscript

Nutr Cancer. Author manuscript; available in PMC 2012 July 20.



