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Abstract

Background—We investigated quantity and quality of dietary carbohydrate as well as insulin
load and insulin index during adolescence and also early adulthood in relation to risk of breast
cancer in the Nurses’ Health Study I1.

Methods—During 20 years of follow-up of 90,488 premenopausal women who completed a diet
questionnaire in 1991, 2890 invasive breast cancer cases were documented. In 1998, 44,263 of
these women also completed a questionnaire about their diet during high school; among these
women we documented 1135 cases of breast cancer. Multivariable-adjusted Cox proportional
hazards regression was used to model relative risks (RR) and 95% confidence intervals (95% CI)
for breast cancer across categories of dietary carbohydrate, glycemic index (GI), glycemic load
(GL), as well as insulin load and insulin index scores.

Results—Adolescent or early adult intakes of GI or GL were not associated with risk of breast
cancer. Comparing women in the highest vs lowest quintile, the multivariable-adjusted RRs were
1.15 (0.95-1.38) for adolescent Gl scores and 1.01 (0.90-1.14) for early adulthood GI scores. We
also did not observe associations with insulin index and insulin load scores in adolescence or early
adulthood and breast cancer risk.
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Conclusions—We found that diets high in GI, GL, insulin index and insulin load during
adolescence or early adulthood were not associated with an increased risk of breast cancer in this
cohort study.

Impact—Diets with a high glucose or insulin response in adolescence or early adulthood were
not significant predictors of breast cancer incidence.

INTRODUCTION

A higher incidence of breast cancer has been reported in individuals with type 2 diabetes (1).
Among several possible underlying mechanisms, high circulating levels of insulin and
insulin-like growth factor I (IGF-1) may play important roles in tumor growth and
progression and may increase risk of breast cancer (2-5). IGF-1 and estrogen may
synergistically stimulate estrogen receptors and cellular proliferation (6).

Several dietary factors contribute to variations in levels of circulating insulin and IGF-I (7,
8). The quality and quantity of ingested carbohydrate, expressed as glycemic index (Gl) and
glycemic load (GL) respectively, are the major determinants of postprandial blood glucose
levels and hence circulating insulin levels (9, 10). The Gl is a ranking system for the
carbohydrate content of foods based on their postprandial glycemic effects and is a measure
of carbohydrate quality. The GL combines the total amounts of carbohydrate usually
consumed and its Gl values and is a combined measure of carbohydrate quality and quantity
that most strongly relates to postprandial insulin (10). Given that protein and fat may also
stimulate insulin secretion (11), dietary insulin index and insulin load scores may more
directly address the insulin hypothesis by combining postprandial insulin responses for
individual food items, including those with low or no carbohydrate content (11). Although
the association between quality and quantity of carbohydrate and breast cancers were not
significant in most prospective cohort studies (12-19), a recent meta-analysis of 10 cohort
studies found that a diet high in GI, but not GL, was positively associated with breast cancer
risk (20). Studies regarding the impact of dietary insulin index and insulin load on breast
cancer risk, however, are lacking. Although exposures in childhood and early adulthood may
be critical in subsequent risk of cancer (21-23), limited attention has been paid to assess
adolescent or early adulthood dietary intake in relation to breast cancer and most of the
existing literature is based on diet during midlife and later. However, high intake of refined
carbohydrate and added sugar with high Gl are reported in adolescence and young adults
(24-26); the role of them in incidence of breast cancer is unclear.

In previous analyses of the Nurses’ Health Study Il (NHSII) (12, 13), dietary carbohydrate,
Gl and GL were not associated with risk of premenopausal breast cancer. The current
analyses included twelve additional years of follow-up and almost four times the number of
cases compared to our initial report. Therefore, we were able to examine quantity and
quality of carbohydrate intakes as well as insulin load and dietary insulin index scores in
adolescence and early adulthood in relation to breast cancers diagnosed before or after
menopause. Furthermore, we investigated the associations between these scores and breast
cancer by hormone receptor status.
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MATERIALS AND METHODS

Study Population

The NHSII is an ongoing cohort study following 116,430 female registered nurses aged 25
to 42 years at enrollment in 1989 from 14 U.S. states. Information on dietary intake was first
obtained on 1991 food-frequency questionnaire (FFQ), this served as baseline for starting
follow-up. From the 97,813 women who returned the 1991 FFQ, we excluded women who
had an implausible total energy intake (<600 or >3500 kcal/day) or left more than 70 items
blank (n=2357), who were postmenopausal in 1991 (n=3747), or had reported a prior
diagnosis of cancer (except non-melanoma skin cancer) before returning the 1991
questionnaire (n=1221). After exclusions, data from 90,488 women were available for the
analysis. The follow-up rate was 95 percent of total potential person-years of follow-up
through 2011.

In 1997, participants were asked about their willingness to complete a supplemental food
frequency questionnaire about diet during high school (HS-FFQ). From 64,380 women
(55% of the entire cohort) who indicated willingness to complete, 47,355 of them returned
the HS-FFQ in 1998. There were minimal differences in baseline demographic
characteristics and breast cancer rate between participants who completed the HS-FFQ
compared to women who did not provide information on high school diet (13). We excluded
women who had any cancer except non-melanoma skin cancer before 1998 (n=1685), or
reported implausible daily caloric intake (<600 or 25000 Kcal) (n=1407). After exclusion,
data from 44,263 women were available for the present analysis.

This study was approved by the Human Subjects Committee at Brigham and Women's
Hospital and Harvard T.H Chan School of Public Health (Boston, MA, United States).

Dietary Assessment

Dietary information during adulthood was evaluated via validated semi-quantitative FFQ
with approximately 130 items about usual dietary intake and alcohol consumption during the
past year (27) which was sent to participants in 1991 and every 4 years thereafter. Dietary
intakes in adolescence were obtained from a semi-quantitative 124-item HS-FFQ that
included foods items typically consumed between 1960 and 1980 when they were in high
school. To examine the reproducibility of the HS-FFQ, we re-administered it to a random
sample of 333 NHSII participants in January, 2003; the mean intra-class correlation
coefficient was 0.65 (range, 0.50-0.77) for nutrients intakes and 0.58 for carbohydrate
intake (28). The reproducibility of the HS-FFQ was also examined by comparing responses
to HS-FFQ with 3 24-hour recalls with 10-year interval among 80 young women aged 23—
29 years at the time of collecting second questionnaire; the mean of corrected correlation
coefficients for energy-adjusted nutrient intakes was 0.45 (range, 0.16-0.68) (29). For
validity, adolescent dietary intakes reported by 272 NHSII participants using the HS-FFQ
were compared with intakes of these participants reported by their mothers; the mean of
correlations was 0.40 (range, 0.13-0.59) for nutrients, 0.33 for carbohydrate, 0.43 for Gl and
0.38 for GL (28).
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Nutrient intakes were computed by multiplying the frequency of consumption of each unit
of food or beverage by the nutrient content of the specified portions and then summing the
contributions from all items. The US Department of Agriculture, food manufacturers and
independent academic sources were used to calculate the nutrients intakes (30-32). The food
composition database was updated every four years to account for changes in the food
supply. To calculate the percentage of energy contributed by carbohydrates and other
macronutrients, we divided energy intake from that nutrient by total energy intake. GI, GL,
insulin load and dietary insulin index scores were energy-adjusted using the residual method
from the regression of these intakes as dependent variable on total caloric intake as
independent variable (33, 34).

Insulin index values for each food were obtained from either published estimates (31 foods)
(11, 35) or direct testing of U.S. food items (73 foods) at the University of Sydney. The
method was described in detail elsewhere (11). Briefly, each person consumed a 1000-KJ of
test foods and the reference food (glucose) on separate days and serum insulin measured
every 15 minutes for 2 hours after consumption, then the area under the 120-min insulin
response curve for 1000 KJ test food was divided by the area under the 120-min insulin
response curve for 1000 KJ glucose. Dietary insulin load was calculated by multiplying the
insulin index value of each food by the energy content of food, then, summing values for all
food items reported (3 [food insulin index x energy content of food (kcal/serving) x
frequency of intake (serving/day)]). Each unit of dietary insulin load indicates the equivalent
amount of insulin produced by 1 kcal of glucose. The dietary insulin index was calculated
by dividing the dietary insulin load by the total energy intake (36).

Gl was calculated from a published database (10) or values derived from direct testing of
food items at Nutrition Center of University of Toronto (Prof. David J. Jenkins). The method
was described in detail elsewhere (10). Briefly, dietary GI was measured by dividing the
area under the 120-min incremental blood glucose curve by ingestion of 50 gram
carbohydrate from test food by the area under the 120-min incremental blood glucose curve
by ingestion the same amount of glucose as a reference food. The average dietary GL was
obtained by summing the products of carbohydrate intake for each food by its frequency of

intake and dietary Gl (37): GLavezzzzlGIa x CHOa« x frequencya; where n is the
number of foods consumed, Gla is the glycemic index for food a, CHOq is the
carbohydrate content per serving of food a and frequencya is the consumption frequency of
one serving of food a during the past 12 months. The average dietary Gl was calculated by
dividing the average GL by the total amount of carbohydrate intake (38, 39).

Documentation of Breast Cancer

Newly diagnosed invasive breast cancers were identified via biennial NHSII questionnaires.
We asked the participant (or next of kin for those who had died) whom reported breast
cancer for confirmation of the diagnosis and for permission to obtain relevant hospital
records and pathology reports. Because of 99% of the self-reported diagnosis of breast
cancer were confirmed by pathology report, diagnoses confirmed by participants with
missing medical record information (n=348) were included in the analysis. Information on
estrogen and progesterone receptor (ER, PR) status of the breast cancer was obtained from
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pathology reports. Deaths in this cohort were reported through family members and the
postal service in response to the follow-up questionnaires or identified through annual
review of the National Death Index.

Assessment of other variables

We collected data on potential risk factors for breast cancer from the biennial NHSII
questionnaires including age, height, weight, family history of breast cancer, history of
benign breast disease, smoking, race, menopausal status, age at menarche, postmenopausal
hormone use, and oral contraceptive use. All variables except race, height and age at
menarche were updated to the most recent information, whenever available. Women were
considered premenopausal if they still had periods or had hysterectomy with at least one
ovary remaining and were younger than 46 years for smokers or younger than 48 years for
nonsmokers. Women were considered postmenopausal if they reported natural menopause,
or had undergone bilateral oophorectomy. We defined women of unknown menopausal
status or who had hysterectomy without bilateral oophorectomy as postmenopausal if they
were 54 years or older for smokers or 56 years or older for non-smokers (39).

Body mass index (BMI) at age 18 was obtained from the 1989 questionnaire and was used
as a proxy for BMI during high school. Weight change from age 18 was calculated by taking
the difference between current weight and recalled weight at age 18. Data on smoking,
alcohol consumption, physical activity and oral contraceptive use during adolescence were
obtained from the 1989 NHSII questionnaire.

Statistical Analysis

We conducted the analyses in three groups: among all women, premenopausal women and
postmenopausal women. Follow-up time began with return of the baseline questionnaire in
1991 for early adulthood dietary intake and with return of HS-FFQ in 1998 for adolescent
dietary intake, until either June 2011, the date of breast cancer diagnosis, or death,
whichever came first. In premenopausal group, only premenopausal women were included
in analysis; therefore, we stopped follow-up after reporting postmenopausal or uncertain
menopausal status in this group. For the postmenopausal group, women started contributing
person-time from the first 2-year cycle in which they reported postmenopausal status. Cox
proportional hazards models, stratified by age in months and 2-year follow-up cycle, were
used to estimate relative risks (RR) and 95% confidence intervals (95% CI). Multivariable
models also simultaneously adjusted for race, family history of breast cancer in mother or
sisters, history of benign breast disease, smoking, height, age at menarche, parity and age at
first birth, oral contraceptive use, menopausal status, postmenopausal hormone use, BMI at
age 18, weight gain since age 18, age at menopause, and early adulthood intakes of alcohol,
and energy. For adolescent dietary intake and breast cancer risk, multivariable models were
additionally adjusted for adolescent alcohol intake, and adolescent energy intake (instead of
early adulthood energy intake). Tests for linear trend were conducted by modeling the
median value for each quintile and treating this as a continuous variable in the regression
model. We replaced missing covariate data, which comprised 5.5% of total person years for
oral contraceptive use and less than 5% of total person years for BMI at age 18, smoking,
height, age at menarche, age at menopause, parity, and age at first birth, with the carried
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forward method for continuous variables and missing indicator method for categorical
variables (40). To evaluate the effect of dietary intake on breast carcinogenesis over an
extended period of time, for sensitivity analyses, we also calculated premenopausal
cumulative averaged of GL, Gl, insulin index and insulin load using the 1991, 1995, 1999,
2003 and 2007 dietary data, stopping updating when a woman reached menopause.
Furthermore, we calculated mean of adolescent and early adulthood GI, GL, insulin index
and insulin load. To examine differential associations of dietary intake with breast cancer
risk by hormone receptor status, we used Cox proportional cause-specific hazards regression
model with a duplication method for competing risk data. This method permits estimation of
separate associations of Gl for tumors that are both estrogen and progesterone receptors
positive (ER+/PR+) and both receptors negative (ER-/PR-), has been used to assessed
whether a risk factor has statistically different regression coefficients for different tumor
subtype (41). We examined effect modification of the association between GL, Gl, insulin
index and insulin load scores and breast cancer risk by BMI at age 18. A cross-product
interaction term between each factor and scores of GL, Gl, insulin index and insulin load
expressed as a continuous variable was included in the multivariable model. P values for
tests for interactions were derived by using a likelihood ratio test with one degree of
freedom. All P values and 95%CI were 2-sided and all analyses were performed using SAS
version 9.3 (SAS Institute Inc, Cary NC).

Results

During 1,757,244 person-years of follow-up of 90,488 women, 2890 women were diagnosed
with invasive breast carcinoma, (1547 premenopausal breast cancers, 919 postmenopausal
breast cancers, and 424 cases with uncertain menopausal status). Among 44,263 women
with data on adolescent fiber intake, 1135 women were diagnosed with invasive breast
cancer (547 premenopausal, 483 postmenopausal and 105 uncertain menopausal status) from
1998 to 2011. The age range of the participants at baseline in 1991 was 27-44 years (mean
36.4+4.6 years). Compared with women who had a lower Gl diet, women with a diet higher
in Gl were more likely to be younger, and to have a lower dietary fiber intake as well as less
likely to drink alcohol, to be nulliparous and to have earlier age at menarche (Table 1).

Among all women, higher early adulthood intake of carbohydrate was somewhat associated
with lower risk of breast cancer (comparing the highest vs lowest quintile, RR= 0.89;
95%CI=0.79-1.00; Py eng=0.07). This association was not significant after additional
adjustment for fruits and vegetables (RR for highest vs lowest quintile= 0.90; 95%ClI= 0.79-
1.02; Pireng=0.11) or red meat (RR for highest vs lowest quintile= 0.94; 95%CI= 0.82-1.07;
Pireng=0.40). Among all women, higher Gl in early adulthood was not significantly
associated with risk of breast cancer (comparing the highest vs lowest quintile, RR=1.01;
95%CI=0.90-1.14; Py eng=0.80) (Table 2). Similar association was observed among either
premenopausal or postmenopausal women. Intakes of carbohydrate, GL, dietary insulin
index and insulin load were not significant predictors of either overall breast cancer or breast
cancers among premenopausal or postmenopausal women (Table 2). Results did not differ
between age-adjusted and multivariable adjusted models. Additional adjustment for red
meat, fruit and vegetables, or fiber intake did not materially change the results (data not
shown).
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To assess the effects of breast carcinogenesis over an extended period of time, we also
calculated premenopausal cumulative average. Similar associations were observed. In
multivariable-adjusted model, women in the highest quintile of premenopausal cumulative
average Gl had an RR of 1.06 (95%Cl, 0.94-1.20; Pireng=0.61) compared with women in
the lowest quintile. RRs were 0.96 (95%CIl, 0.85-1.08, Pt;eng=0.45) for premenopausal
cumulative average of GL in the highest quintile compared with lowest quintile.
Furthermore, premenopausal cumulative average of either dietary insulin index or insulin
load was not associated with breast cancer risk (comparing the highest vs lowest quintile,
RR for dietary insulin index= 1.00; 95%CI= 0.88-1.13; Py eng=0.86; and RR for insulin
load= 1.01; 95%CI= 0.89-1.14; Pgeng=0.88).

Adolescent carbohydrate, G, GL, insulin index, and insulin load was only weakly correlated
with early adult intake (1991). The intra-class correlation was 0.11 (0.10-0.12) for
carbohydrate, 0.19 (0.18-0.20) for Gl, 0 for GL, 0.16 (0.15-0.17) for insulin index and 0 for
insulin load. The estimated coefficient of within-subject variance was 0.14 for carbohydrate,
0.05 for GI, 0.23 for GL, 0.08 for insulin index and 0.23 for insulin load. Associations
between adolescent carbohydrates, GL, Gl, insulin index and insulin load and breast cancer
risk are shown in Table 3. Adolescent intake of carbohydrate was weakly but significantly
associated with lower risk of premenopausal breast cancer (for highest vs lowest quintiles,
multivariable RR, 0.80; 95%CI, 0.60-1.05, P eng=0.03). But this association was not
significant after additional adjustment for fruits and vegetables (RR for highest vs lowest
quintile= 0.82; 95%CI= 0.62-1.10; Pt eng=0.06) or red meat (RR for highest vs lowest
quintile= 0.88; 95%CI= 0.64-1.21; Py eng=0.24). However, carbohydrate intake was not
associated with postmenopausal breast cancer or breast cancer overall. A diet high in Gl in
adolescence was not associated with a higher risk of breast cancer (for highest vs lowest
quintiles, multivariable RR, 1.15; 95%CI 0.95-1.38, Pi;eng=0.54). This association was not
significant in either premenopausal or postmenopausal breast cancer (Table 3). Similarly,
non-significant associations were observed for adolescent GL, insulin index and insulin load
and breast cancer risk. Additional adjustment for adult GI, GL, insulin index or insulin load
did not change the results (data not shown). Among women with both early adulthood and
adolescent dietary data (n=40,642), we calculated the average of indices at both times. No
significant association was observed (data not shown).

Table 4 presents the associations between adolescent and early adulthood Gl scores and
breast cancer according to hormone receptor status; data are presented for tumors with both
ER and PR positive receptors (ER+/PR+) and for both negative receptors (ER-/PR-). We
did not observe associations for adolescent and early adulthood Gl scores by hormone
receptor status, and there was no significant heterogeneity. Further, no significant
associations or significant heterogeneity was observed for GL, insulin index or insulin load
and breast cancer risk (data not shown).

In our previous evaluation of quality and quantity of carbohydrate intake, the associations
differed by body weight (12). Therefore, we also examined whether these dietary
associations with breast cancer risk differed by BMI at age 18 (<25/=>25kg/m?). The
association between early adulthood GL and breast cancer was modified by BMI at age 18
(P for interaction=0.04), non-significant increased risk of breast cancer was observed among
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women with BMI 25 or higher at age 18 (Table 5). However, no significant interaction was
observed between BMI at age 18 and Gl, insulin index or insulin load in adolescence or
early adulthood (Table 5).

Discussion

In this large prospective analysis, we observed no overall association between quality and
quantity of carbohydrate intake during adolescence or early adulthood and breast cancer
risk. Further, we found no evidence that a diet high in insulin load or insulin index is related
to breast cancer risk.

Our results are largely consistent with those published earlier for the NHSII (12, 13) and do
not support a positive association between dietary Gl or GL and breast cancer risk. Previous
cohort studies have produced mixed results. In a recent meta-analysis of 10 prospective
cohort studies (20), there was no significant association between dietary GL and risk of
breast cancer (RR 1.04, 95% CI 0.95-1.15). However, higher dietary Gl was associated with
8% higher risk of breast cancer (RR 1.08; 95% CI 1.02-1.14). The foods with low GI have
other properties which may increase or decrease risk of breast cancer. In our study, women
with high GI diet were more likely to have higher intake of red meat and lower intake of
fiber. Diets high in red meat were associated positively with breast cancer risk in the present
study population (42). However, additional adjustment for red meat, animal fat or fiber did
not change the associations. Similarly, diets low in carbohydrate can be high in red meat and
low in fruits and vegetables, which have been shown to increase risk of breast cancer (42,
43) and no association between carbohydrate and breast cancer was observed after
additional adjustment for red meat or fruit and vegetables.

Although there was a positive association between hyperinsulinemia and breast cancer in
case-control studies nested within the NHS and NHSII cohorts (44), we observed no
association between dietary insulin index and insulin load and risk of breast cancer.
Similarly, dietary insulin index and insulin load were not associated with risk of other
cancers (45-47). On the other hand, in a recent meta-analysis of 6 prospective studies (48),
compared to women with lowest insulin levels, those with higher insulin levels were not at
higher risk of breast cancer (pooled RR of breast cancer, 1.08; 95% CI 0.66-1.78).

Potential limitations need to be considered. Because the participants were predominantly
white, educated US adults, generalizability to other race or ethnic groups is questionable;
however it is unlikely that the biology underlying this association differs by race or
ethnicity. Assessment of dietary intake using FFQ is prone to random measurement error
caused by within-person variation. However, we found similar associations using
cumulative averages of repeated dietary assessments before menopause. In addition, high
dietary GI measured in the same population with the same dietary assessment has been
associated with an increased risk of type 2 diabetes (49). Women recalled their diet during
adolescence when they were 33-52 years old. Some degree of measurement error is
inevitably present. However, the associations were largely independent of adult diet, and
evidence of validity came from the comparison of their dietary reports with the information
provided 4 years later or from dietary intake reported by their mother (28, 29). Residual
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confounding is always of concern in any observational studies. Comprehensive adjustment
for many potential confounders minimized residual confounding, although we could not rule
out the influence of unmeasured or unknown confounders. We could not exclude the
possibility of limited power to detect differences in risk in subgroups, particularly for
adolescent diet.

Our study has several strengths. To evaluate the importance of timing, we assessed the
association between quality and quantity of carbohydrate as well as insulin index and insulin
load during specific life periods (adolescence, early adulthood and cumulative average of
premenopausal period). The large sample size and length of follow-up made it possible to
evaluate the associations by menopausal and tumor hormone receptor status. Assessing
adolescent, early adulthood dietary intake prior to breast cancer diagnosis minimized recall
bias.

In summary, our results suggest that diets high in GI, GL, insulin index and insulin load
during adolescence or early adulthood were not associated with an increased risk of breast
cancer in this cohort study. As the data on diet during childhood and later breast cancer risk
remain limited, further studies are needed to better clarify the influence of timing of dietary
exposures in relation to risk of breast cancer.

Acknowledgments

The study was supported by the National Institutes of Health Grants (R01 CA050385, UM1 CA176726) and a grant
from The Breast Cancer Research Foundation (NYC, NY). M.S. Farvid was supported by the Japan Pharmaceutical
Manufacturers Association (JPMA). The study sponsors were not involved in the study design and collection,
analysis and interpretation of data, or the writing of the article or the decision to submit it for publication. The
authors were independent from study sponsors. We would like to thank the participants and staff of the NHSII for
their valuable contributions as well as the following state cancer registries for their help: AL, AZ, AR, CA, CO, CT,
DE, FL, GA, ID, IL, IN, IA, KY, LA, ME, MD, MA, MI, NE, NH, NJ, NY, NC, ND, OH, OK, OR, PA, RI, SC,
TN, TX, VA, WA, WY.

The authors’ responsibility were as follows: MSF, EC, WYC, HE and WCW: designed the research; MSF: analysis
and wrote the manuscript; and WCW: had primary responsibility for the final content of the manuscript; and all
authors: provided critical input in the writing of the manuscript and read and approved the final manuscript. The
authors assume full responsibility for analyses and interpretation of these data.

References

1. De Bruijn KM, Arends LR, Hansen BE, Leeflang S, Ruiter R, van Eijck CH. Systematic review and
meta-analysis of the association between diabetes mellitus and incidence and mortality in breast and
colorectal cancer. Br J Surg. 2013; 100:1421-1429. [PubMed: 24037561]

2. Weroha SJ, Haluska P. The insulin-like growth factor system in cancer. Endocrinol Metab Clin
North Am. 2012; 41:335-350. [PubMed: 22682634]

3. Belardi V, Gallagher EJ, Novosyadlyy R, Leroith D. Insulin and IGFs in obesity-related breast
cancer. J Mammary Gland Biol Neoplasia. 2013; 18:277-289. [PubMed: 24154546]

4. Lawlor DA, Smith GD, Ebrahim S. Hyperinsulinaemia and increased risk of breast cancer: findings
from the British Women’s Heart and Health Study. Cancer Causes Control. 2004; 15:267-275.
[PubMed: 15090721]

5. Key TJ, Appleby PN, Reeves GK, Roddam AW. Endogenous Hormones and Breast Cancer
Collaborative Group. Insulin-like growth factor 1 (IGF1), IGF binding protein 3 (IGFBP3), and
breast cancer risk: pooled individual data analysis of 17 prospective studies. Lancet Oncol. 2010;
11:530-542. [PubMed: 20472501]

Cancer Epidemiol Biomarkers Prev. Author manuscript; available in PMC 2016 July 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Farvid et al.

10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Page 10

. Lanzino M, Morelli C, Garofalo C, Panno ML, Mauro L, Ando S, et al. Interaction between

estrogen receptor alpha and insulin/IGF signaling in breast cancer. Curr Cancer Drug Targets. 2008;
8:597-610. [PubMed: 18991569]

. Giovannucci E, Pollak M, Liu Y, Platz EA, Majeed N, Rimm EB, et al. National predictors of

insulin-like growth factor | and their relationships to cancer in men. Cancer Epidemiol Biomarkers
Prev. 2003; 12:84-89. [PubMed: 12582016]

. Bao J, Atkinson F, Petocz P, Willett WC, Brand-Miller JC. Prediction of postprandial glycemia and

insulinemia in lean, young, healthy adults: glycemic load compared with carbohydrate content
alone. Am J Clin Nutr. 2011; 93:984-996. [PubMed: 21325437]

. Jenkins DJ, Wolever TM, Taylor RH, Barker H, Fielden H, Baldwin JM, 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]

Holt SH, Miller JC, Petocz P. An insulin index of foods: the insulin demand generated by 1000-kJ
portions of common foods. Am J Clin Nutr. 1997; 66:1264-1276. [PubMed: 9356547]

Cho E, Spiegelman D, Hunter DJ, Chen WY, Colditz GA, Willett WC. Premenopausal dietary
carbohydrate, glycemic index, glycemic load, and fiber in relation to risk of breast cancer. Cancer
Epidemiol Biomarkers Prev. 2003; 12:1153-1158. [PubMed: 14652274]

Linos E, Willett WC, Cho E, Frazier L. Adolescent diet in relation to breast cancer risk among
premnopausal women. Cancer Epidemiol Biomarkers Prev. 2010; 19:689-696. [PubMed:
20200427]

Giles GG, Simpson JA, English DR, Hodge AM, Gertig DM, Macinnis RJ, et al. Dietary
carbohydrate, fibre, glycaemic index, glycaemic load and the risk of postmenopausal breast
cancer. Int J Cancer. 2006; 118:1843-1847. [PubMed: 16217755]

Shikany JM, Redden DT, Neuhouser ML, Chlebowski RT, Rohan TE, Simon MS, et al. Dietary
glycemic load, glycemic index, and carbohydrate and risk of breast cancer in the Women's Health
Initiative. Nutr Cancer. 2011; 63:899-907. [PubMed: 21714685]

Romieu I, Ferrari P, Rinaldi S, Slimani N, Jenab M, Olsen A, Tjonneland A, et al. Dietary
glycemic index and glycemic load and breast cancer risk in the European Prospective Investigation
into Cancer and Nutrition (EPIC). Am J Clin Nutr. 2012; 96:345-355. [PubMed: 22760570]

Hu J, La Vecchia C, Augustin LS, Negri E, de Groh M, Morrison H, et al. Canadian Cancer
Registries Epidemiology Research Group. Glycemic index, glycemic load and cancer risk. Ann
Oncol. 2013; 24:245-251. [PubMed: 22831983]

Nielsen TG, Olsen A, Christensen J, Overvad K, Tjgnneland A. Dietary carbohydrate intake is not
associated with the breast cancer incidence rate ratio in postmenopausal Danish women. J Nutr.
2005; 135:124-128. [PubMed: 15623843]

Jonas CR, McCullough ML, Teras LR, Walker-Thurmond KA, Thun MJ, Calle EE. Dietary
glycemic index, glycemic load, and risk of incident breast cancer in postmenopausal women.
Cancer Epidemiol Biomarkers Prev. 2003; 12:573-577. [PubMed: 12815005]

Dong JY, Qin LQ. Dietary glycemic index, glycemic load, and risk of breast cancer: meta-analysis
of prospective cohort studies. Breast Cancer Res Treat. 2011; 126:287-294. [PubMed: 21221764]
Land CE, Tokunaga M, Koyama K, Soda M, Preston DL, Nishimori I, et al. Incidence of female
breast cancer among atomic bomb survivors, Hiroshima and Nagasaki, 1950-1990. Radiat Res.
2003; 160:707-717. [PubMed: 14640793]

Swerdlow AJ, Barber JA, Hudson GV, Cunningham D, Gupta RK, Hancock BW, et al. Risk of
second malignancy after Hodgkin's disease in a collaborative British cohort: the relation to age at
treatment. J Clin Oncol. 2000; 18:498-509. [PubMed: 10653865]

Wahner-Roedler DL, Nelson DF, Croghan IT, Achenbach SJ, Crowson CS, Hartmann LC, et al.
Risk of breast cancer and breast cancer characteristics in women treated with supradiaphragmatic
radiation for Hodgkin lymphoma: Mayo Clinic experience. Mayo Clin Proc. 2003; 78:708-715.
[PubMed: 12934780]

Cancer Epidemiol Biomarkers Prev. Author manuscript; available in PMC 2016 July 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Farvid et al.

24.

25.

26.

217.

28.

29.

30.

31.

32.
33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Page 11

Gross LS, Li L, Ford ES, Liu S. Increased consumption of refined carbohydrates and epidemic of
type 2 diabetes in the United States: anecologic assessment. Am J Clin Nutr. 2004; 79:774-779.
[PubMed: 15113714]

Welsh JA, Sharma AJ, Grellinger L, Vos MB. Consumption of added sugars is decreasing in the
United States. Am J Clin Nutr. 2011; 94:726-734. [PubMed: 21753067]

Keast DR, Fulgoni VL 3rd, Nicklas TA, O'Neil CE. Food sources of energy and nutrients among
children in the United States: National Health and Nutrition Examination Survey 2003—-2006.
Nutrients. 2013; 5:283-301. [PubMed: 23340318]
http://www.channing.harvard.edu/nhs/?page_id=246.

Maruti SS, Feskanich D, Rockett HR, Colditz GA, Sampson LA, Willett WC. Validation of
adolescent diet recalled by adults. Epidemiology. 2006; 17:226—229. [PubMed: 16477265]
Maruti SS, Feskanich D, Colditz GA, Frazier AL, Sampson LA, Michels KB, et al. Adult recall of
adolescent diet: reproducibility and comparison with maternal reporting. Am J Epidemiol. 2005;
161:89-97. [PubMed: 15615919]

Nutrient Database for Standard Reference, Release 14. Department of Agriculture ARS; 2001.
Holland, GWA.; Unwin, ID.; Buss, DH.; Paul, AA.; Dat, S. The Composition of Foods. Cambridge
UK: The Royal Society of Chemistry and Ministry of Agriculture, Fisheries and Food; 1991.
Dial, S. Tocopherols and tocotrienols in key foods in the US diet. AOCS Press; 1995. p. 327-342.
Willett W, Stampfer MJ. Total energy intake: implications for epidemiologic analyses. Am J
Epidemiol. 1986; 124:17-27. [PubMed: 3521261]

Willett WC, Howe GR, Kushi LH. Adjustment for total energy intake in epidemiologic studies.
Am J Clin Nutr. 1984; 65:1220-1228S. discussion 1997;1229-1231S.

De Jong V, Holt S, Brand-Miller JC. Insulin scores for single foods and their application to mixed
meals. Proceedings of the Nutrition Society of Australia. 2000; 24:276.

Bao J, de Jong V, Atkinson F, Petocz P, Brand-Miller JC. Food insulin index: physiologic basis for
predicting insulin demand evoked by composite meals. Am J Clin Nutr. 2009; 90:986-992.
[PubMed: 19710196]

Miller JB, Pang E, Broomhead L. The glycemic index of foods containing sugars: Comparison of
foods with naturally-occurring v. Added sugars. British J Nutr. 1995; 73:613-623.

Wolever TM, Jenkins DJ, Jenkins AL, Josse RG. The glycemic index: methodology and clinical
implications. Am J Clin Nutr. 1991; 54:846-854. [PubMed: 1951155]

Colditz GA, Stampfer MJ, Willett WC, Stason WB, Rosner B, Hennekens CH, et al.
Reproducibility and validity of self-reported menopausal status in a prospective cohort study. Am
J Epidemiol. 1987; 126:319-325. [PubMed: 3605058]

Huberman M, Langholz B. Application of the missing-indicator method in matched case-control
studies with incomplete data. Am J Epidemiol. 1999; 150:1340-1345. [PubMed: 10604777]
Glynn RJ, Rosner B. Methods to evaluate risks for composite end points and their individual
components. J Clin Epidemiol. 2004; 57:113-122. [PubMed: 15125620]

Farvid MS, Cho E, Chen WY, Eliassen AH, Willett WC. Dietary protein sources in early
adulthood and breast cancer incidence: prospective cohort study. BMJ. 2014; 348:93437.
[PubMed: 24916719]

Aune D, Chan DS, Vieira AR, Rosenblatt DA, Vieira R, Greenwood DC, et al. Fruits, vegetables
and breast cancer risk: a systematic review and meta-analysis of prospective studies. Breast Cancer
Res Treat. 2012; 134:479-493. [PubMed: 22706630]

Ahern TP, Hankinson SE, Willett WC, Pollak MN, Eliassen AH, Tamimi RM. Plasma C-peptide,
mammographic breast density, and risk of invasive breast cancer. Cancer Epidemiol Biomarkers
Prev. 2013; 22:1786-1796. [PubMed: 24097198]

Prescott J, Bao Y, Viswanathan AN, Giovannucci EL, Hankinson SE, De Vivo I. Dietary insulin
index and insulin load in relation to endometrial cancer risk in the Nurses' Health Study. Cancer
Epidemiol Biomarkers Prev. 2014 May 23. pii: cebp.0157.2014.

Bao Y, Nimptsch K, Wolpin BM, Michaud DS, Brand-Miller JC, Willett WC, et al. Dietary insulin
load, dietary insulin index, and risk of pancreatic cancer. Am J Clin Nutr. 2011; 94:862-868.
[PubMed: 21775564]

Cancer Epidemiol Biomarkers Prev. Author manuscript; available in PMC 2016 July 01.


http://www.channing.harvard.edu/nhs/?page_id=246

1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Farvid et al. Page 12

47. Bao Y, Nimptsch K, Meyerhardt JA, Chan AT, Ng K, Michaud DS, Brand-Miller JC, et al. Dietary
insulin load, dietary insulin index, and colorectal cancer. Cancer Epidemiol Biomarkers Prev.
2010; 19:3020-3026. [PubMed: 20924099]

48. Autier P, Koechlin A, Boniol M, Mullie P, Bolli G, Rosenstock J, et al. Serum insulin and C-
peptide concentration and breast cancer: a meta-analysis. Cancer Causes Control. 2013; 24:873—
883. [PubMed: 23408243]

49. Bhupathiraju SN, Tobias DK, Malik VS, Pan A, Hruby A, Manson JE, et al. Glycemic index,
glycemic load, and risk of type 2 diabetes: results from 3 large US cohorts and an updated meta-
analysis. Am J Clin Nutr. 2014 Apr 30.

Cancer Epidemiol Biomarkers Prev. Author manuscript; available in PMC 2016 July 01.



Page 13

Farvid et al.

.S3SINN 31 Ul pajjoJua uswom Buowe pooyynpe Ajres Buinp xapui 21wa2A|6 paisnlpe-Abisus 01 Bulplodge sonsLaloeIBYD pazipiepuels-abe pue aby

Author Manuscript

Author Manuscript

T alqel

Author Manuscript

€¢ €¢ 124 14 Le % ‘steak 1> ayoseusw je aby

S¢ 124 14 X4 €e 9% ‘snoJedi|InN

ST ST qT 9T 9T 0% ‘SIB1SIS 10 JBUIOW Ul Jadued Iseaiq Jo Aloisiy AjiweS

0t 6 6 6 6 95 ‘aseasip 1sealq ubiuaq Jo A10isIH

17 1T 17 (0] 1T 9% ‘asn aAndadenuod [elo JUaLIND

4 T T 4 T % ‘SI8Yows JuaLny

%

Tv+L'Se Tv¥8'G¢ Tv+6'GC ¢v+09¢ €Y¥09¢ Jeak ‘yuiq 1s11) Je 8y

¢'€¥8°0¢ EF0'TC CEFCTC EEFV'TC SEFBTC ;W/B ‘gT 8be e xaput ssew Apog

9'GFSvC V'8¥Sve €6¥9v¢C [AcEa A 74 0'GFL'vC ,W/Bx ‘xapur ssew Apog

9'0¥8'0 9'0%6°0 9'0¥8°0 S'0¥8°0 S'0¥L0 AKep/Buinias ‘yeaw pai e10

6'7+9°9T 6'v+6'LT 0'G¥5'8T G§'G¥0'6T S9+Y'6T Kep/b ‘axeaur saqyy [e301L

6°CFLT Lv¥v'e €G¥0°€ €9+9°€¢ 9'8¥8'Y AKep/6 ‘uonduinsuoa joyod)y

TYSFCCLT | 6VS+L18T | LPS+0E8T | LVS+6¢8T | LVSF9SLT [eay ‘exeul ABJaus [e10

18FEC8 ELFY6L CLFBLL SLF79L T6+vv.L peoj ulnsuj

EYFeay L'EF6EY L'EF0EY 6'€FeCY 6V+ETY xapul ujnsui Arela1q

CCF6ET 8T+.LCT LTF0CT 9T+STT 8T+50T peo| o1wsoA|D

S'T+€°89 S'0+9°SS S0F0vS 9'0¥£'¢S TZF0'6Y Xapul J1WsIA|D

6'.F.'CS T'/¥5°0S 6975 61 6'978'8Y 9'LFE LY ABJaua o Jusdiad ‘axelul arespAyogie)d

L'V¥6'SE 9V+C'9E 9VFY'9e 9V+L'9E SY+0'LE Jeak ‘aby

asFuesiy

60T'8T GOT'8T 2L0'8T 8eT'8T ¥90'8T JaquinN
SO 148 €0 20 10

31uInb “Xepul 21WBA|1D
11 Apms yesH

Author Manuscript

Cancer Epidemiol Biomarkers Prev. Author manuscript; available in PMC 2016 July 01.



Page 14

Farvid et al.

Author Manuscript

98Y'812/562 71¥'812/80€ 2EY'812/80€ 66€'8T/L0€ | 8zv'8TZ/6ZE S1eak-uosiad/sased Jo "oN
6.5 9’65 (7] €S L6y ueIpa
S9sed _mwsmnocw_tm\_n_
080 | (#T'1-06'0) TOT | (#T'T-06'0) TO'T | (6T'T-G6'0) 90°T | (ET'T-06'0) 00'T T (10%56) ¥y alqeLeAniniN
690 | (0T'T-28'0)86'0 | (TT'T-88°0)66'0 | (8T'T-¥6'0) SO'T | (ET'T-06'0) TO'T T (10%56) ¥y parsnlpe-aby
789'TS€E/8€ES 7S TGE/65S LST'TSE/E09 879'TSE/T6S | €0E'TSE/B6S s1eak-uos1ad/sased Jo "ON
65 9'65 oS €S L6y ueIpaiN
S9SeD ||V
Xapul o1WadA|9
950 | (60°'T-22'0) 880 | (90'T-0.°0) 98°0 | (8T'1-820) 960 | (26°0-090) ¥2°0 T (10%56) ¥y alqeLeAniniN
v6'0 | (#T'1-92°0)€6'0 | (TT'T-v2'0) 060 | (22'T-28°0) 00T | (¥6:0-29°0) 92°0 T (10%56) ¥y parsnlpe-aby
160'98/68T G€2'98/08T 20T'98/L6T T00'98/¥ST 856'G8/66T s1eak-uos1ad/sased Jo "oN
0'65 0'€s 6v G'Sy 0'0v ABiaus Jo Jusdiad ‘axeur UeIpaln
S9sed _mmscaocmEumOn_
610 | (€0T-v20) 280 | (ST'T-¥8°0) 860 | (20T-v2'0) 980 | (2T'T-28°0) 960 T (10%56) ¥y s1qeLeAnINN
0€0 | (90'T-22'0) 06'0 | (LT'T-98'0) 00'T | (E0°'T-G2'0) 880 | (ET'T-€8°0) L6'0 T (10%56) ¥y paisnipe-aby
G22'812/982 69€'8TZ/22E vIy'812/98¢ €09'8TZ/02€ | 609'8TZ/EEE S1eak-uosiad/sased Jo "oN
765 €'€§ 9’6 6'SY 90 AB1aua o Jusoiad ‘exelur uelpsiy
S9sed _mwsmnocw_tm\_n_
L00 | (00T-620) 68'0 | (€0'T—28°0) 26'0 | (¥0'T-€8'0) €60 | (¥O'T-€80) €60 T (10%56) ¥y al1qeLeAnniN
G20 | (v0'T-€8°0)€6°0 | (L0'T-58'0) S6'0 | (80'T-98'0) 960 | (90°T-¥8'0) ¥6°0 T (10%56) ¥y parsnlpe-aby
GLE'TSEIBYS TrY'TSENRRLS 89Y'TSE/ELS VEG'TSE/9LS | ver'TSE/0T9 s1eak-uos1ad/sased Jo "ON
2’65 €'€s 9'6v 6'S 9'0v ABiaus Jo Jusdiad ‘axeur UeIpaln
S9Se? ||V
alelpAyoqred
| S 14 € _ r4 T

axeUl J03IuINd

11 ApnIS yieaH ,SasINN a8yl ul uswom Buowe TEET Ul Peoj UlnNsul pue Xapul uljnsul
‘Ainuenb pue Ajjenb ajeipAyoqg.ed paisnlpe-Abisus o sjiuinb o1 fuiploade Jaoued 1sealq 10) (1D%G6) S[eAISIUL 92UBPIIUOD 94G6 Pue (YY) YSU aAle|eY

¢ ?olgel

Author Manuscript

Author Manuscript

Author Manuscript

Cancer Epidemiol Biomarkers Prev. Author manuscript; available in PMC 2016 July 01.



Page 15

Farvid et al.

Author Manuscript

.10 | (00T-080) 680 | (0'T-€8°0) €6'0 | (0T'T-88'0)86°0 | (L6°0-LL'0) 980 T (10%56) ¥y paisnlpe-aby
€€9'TSE/6ES 0TE'TSE/85S TEY'TSEMC09 908'TS€/CS | ¥90'TSE/6Y9 S1eak-uosiad/sased Jo "oN
a4 414 Ty Ty 08 ueIpa

S9Se9 ||V

Xapul utjnsul >._9m_0

00T | (02'1-62°0) 260 | (9T'T-9.0) ¥6°0 | (2T'T-¥2'0) 16'0 | (0T'T-2L°0) 06'0 T (10%56) ¥y s1qeLeAnINN
190 | (rz1-€80)20°T | (02'T-080)86°0 | (ST'T-9.0)¥6°0 | (2T'T-¥L'0) 160 T (10%56) ¥y paisnlpe-aby
60T'98/76T 8vT'98/v8T GTT'98/9.T 0L0'98/7.T 9v6'S8/T6T s1eak-uosiad/sased Jo "oN
8'LYT 6'6¢T 0'6TT 8'80T T'76 ueIpa

S9sed _mmsmaocwEHwOn_
17’0 | (60'T-6.'0) 260 | (¥0'T-92°0) 68°0 | (20'T-¥2'0) 280 | (¥O'T-9.0) 680 T (10%56) ¥y al1qeLeAniniN
8v'0 | (60'T-08'0) €6'0 | (50'T-22'0) 06'0 | (20'T-G2'0) 880 | (€0°'T-9.0) 880 T (10%56) ¥y parsnlpe-aby
T2€'8TT/E0E 962'812/L6C 6.7'8TZ/E6C T€G'8TT/E0E | 06G'8TT/TSE s1eak-uos1ad/sased Jo "oN
o8yt 6'0T 0°0eT 0°0TT 9'G6 uelpaiN

S9sed _mwsmuocmEm._n_
ve'0 | (L0'T-¥8'0) 560 | (20'T-18'0) 160 | (€0°'T-280) 26'0 | (SO'T-¥8°0) ¥6'0 T (10%56) ¥y s1qeLeAnINN
850 | (60'T-980) L6'0 | (90'T-¥80) ¥6'0 | (90'T-¥8'0) ¥6°0 | (L0°'T-G8'0) 960 T (10%56) ¥y paisnipe-aby
LTE'TSE/69G 05G'TSE/955 OvY'TSE/E9S TOS'TSE/08S | 9€v'TS€E/C29 S1eak-uosiad/sased Jo "oN
98yt 6'0€T T02T T0TT 9'G6 ueIpaN

S9Se9 ||V

peo] J1WadA|9

180 | (€€T-98°0) L0T | (€2'1-6.°0)66'0 | (Lv'T-26'0) 02T | (6€T-26°0) €T'T T (10%56) ¥y s1qeLeAnINN
v8'0 | (€€'1-28'0)80T | (€2'1T-08'0) 660 | (87'T-86'0) 12T | (OV'T-€670) ¥T'T T (10%56) ¥y paisnlpe-aby
280'98/6.1 8v0'98/99T ETT'98/70C 960'98/96T 6v0'98/7.LT s1eak-uosiad/sesed Jo "oN
8.5 §'6S 8'€S T2 6 ueIpaN

S9sed _mmsmaocwEHwOn_
2€0 | (521-06'0)90°T | (¥2'1-06'0) SO'T | (02'1-88'0) 20'T | (ST'T-¥80) 860 T (10%56) ¥y al1qeLeAnniN
L0 | (8T'T-98°0) T0°T | (6T'T-28'0) 20T | (9T'1-G8'0) 660 | (ET'T-€8'0) L60 T (10%56) ¥y parsnlpe-aby

| S 14 € r4 T

axeIul J03IuINd

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2016 July 01.

Cancer Epidemiol Biomarkers Prev. Author manuscript



Page 16

Farvid et al.

Author Manuscript

*3]qeLIBA SNONUIUOD B St djiuINb Yyoes Ul 3|qeLieA oS JO 3XeIul UBIPaW Yiim paejnafes PUdily
¥

Gv'0 | (2T'T-220)06'0 | (c2'1-08'0)66'0 | (v2'T-28'0) TO'T | (9T°'T-92°0) ¥6°0 T (10%56) ¥y s1qeLeAnINN
190 | (€ET'T-62'0)26'0 | (€2'T-280) 10T | (¥2'1-€80) 20T | (9T°T-LL'0) ¥6'0 T (10%56) ¥y paisnlpe-aby
650'98/7.LT y¥1'98/.8T 79€'98/26T LYT'98/9.T 719'58/06T S1eak-uosiad/sased Jo "oN
8.8 218 TLL €L 7.9 ueIpa
S9sed _mm:mn_ocwEHmOn_
L0 | (T'T-280) L6'0 | (60'T-6L°0) €60 | (22'1-680) ¥0'T | (L0°'T-8L°0) T6°0 T (10%56) ¥y alqeLeAniniN
8e'0 | (60'T-620)€6'0 | (¥0'T-92°0)68°0 | (LT'T-98'0) 00T | (¥0°'T-920) 680 T (10%56) ¥y parsnlpe-aby
G€L'LT2/S62 €6.'6T2/€8C L28'LT2/LeE 887'8T2/86C | LLE'8TTIVVE s1eak-uos1ad/sased Jo "ON
88 178 L1 6L 289 ueIpaiN
S9sed _mwsmuocmEm._n_
Ge'0 | (v0'T-28°0) 26'0 | (80'T-58'0) 96°0 | (0T'T-,8'0)86°0 | (€0°'T-280) 260 T (10%56) ¥y s1qeLeAnINN
€0 | (v0'T-28°0) €6'0 | (L0'T-58'0) 960 | (60'1T-.8'0) 260 | (20°'T-280) 260 T (10%56) ¥y paisnlpe-aby
812'TSEILYS 711251795 0€€'L7€/085 667'7SEM9S | €96'25E/SE9 S1eak-uosiad/sased Jo "oN
288 L18 L1 6L 289 ueIpaN
S9Se9 ||V
peoj] uljnsuj

620 | (L0'T-6910) 98°0 | (cz'1-08'0)66'0 | (S2'T-28'0) 20T | (¥T'T-GL'0) 260 T (10%56) ¥y s1qeLeAnINN
oo | (80'T-T2°0)88°0 | (#2'1-€8'0) TO'T | (v2'T-€8'0)20°T | (¥T'T-GL°0) €6'0 T (10%56) ¥y paisnlpe-aby
061'98/29T €0T'98/06T GGZ'98/76T €10'98/G.T 928'58/€6T S1eak-uosiad/sased Jo "oN
z8y (344 8T 80 9. ueIpaN
S9sed _mm:mn_ocwEHmOn_
v9'0 | (0T'T-6.°0)€6'0 | (80'T-8L0) 260 | (T2'T-88°0) ¥O'T | (00'T—2L'0) S8'0 T (10%56) ¥y alqeLeAnniN
v20 | (0'1-92°0)68°0 | (20'T-v2°0) 280 | (9T'T-98'0) 00T | (26'0-TL°0) 280 T (10%56) ¥y parsnlpe-aby
02v'812/062 L9v'8T2/S82 00€'8TZ/EEE ¥9.'8T2/€82 | 69¢'8TT/9S€E s1eak-uosiad/sased Jo "ON
ey 414 TEY Ty 08 ueIpaiN
S9sed _mwsmuocmEm._n_
v2'0 | (20'1-08'0) 06'0 | (S0'T-€8'0) €60 | (TT'T-88'0) 66°0 | (86°0-2L°0) L8'0 T (10%G6) ¥y s1qeLeAnINN

| S 14 € r4 T

axeIul J03IuINd

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2016 July 01.

Cancer Epidemiol Biomarkers Prev. Author manuscript



Page 17

Farvid et al.

"(s1eah £62 ‘sueak gG 01 TG ‘sieak 0G 01 61 ‘8Y 01 L ‘SIeak 9y 01 Gi ‘sieak Gy> ‘asnedousw umouxun ‘fesnedouswaid) asnedousw

1e abe ‘pue (snyeis jesnedousu umouun ‘siasn Jualind fesnedouawisod ‘siasn 1sed jesnedouswiisod ‘siasn Jansu [esnedouswisod ‘jesnedouswiaid) snyeis jesnedousu pue ash auowloy 4o} paisnipe
Aj[euonippe am ‘uswom |je Buowyy *(SJeak €62 ‘sieak zG 01 TG ‘Sieak 05 01 61 ‘8 01 L ‘sIeak 9 01 G ‘sIeak Gi>) asnedousw e abe ‘(s1asn Juaiind jesnedouswisod ‘siasn ised [esnedouswisod ‘siasn Janau
Jesnedousuwisod) asn auowoy Joy paisnipe Ajjeuonippe am ‘uswom jesnedouswisod uj *(sjnuinb) ABiaus pue ‘(Aep/b GT= ‘GT> 01 G ‘G> ‘JayulIpuou) axelul joyodle ‘(Juasind ‘Ised ‘Jansu) asn aAldade.Iuod
[e10 ‘(s1eak Gz yuiq 1sa1 Je abe pue G2 Aied ‘siesA Gz> yuig 1si1y 1e abe pue G2 Aed ‘siesh 02 yuig 1sa1y e abe pue ¢ 01 € Aed ‘siesA 0g> 01 Gz UMiq 15414 Je abe pue 0] € Ajied ‘s1eak Gz> yuiqg 1siiy
Je abe pue ¢ 0} ¢ Aied ‘sresk 0= yuig 1s1y Je abe pue gs Alled ‘sieak 0g> 01 Gg UMiq 1sii4 Je abe pue zsAjded ‘sieak Gz> yuiqg 1si1y e abe pue zs Ajed ‘snosedijinu) yuig sy e abe pue Ajed ‘(sresh 12
‘€T ‘2T ‘2T>) dyoreusw Je abe ‘(6% 0z< ‘02-0T< ‘0T-G< 'G-G-< 'G-5) 8T abe aouls urel wbrem ‘(zw/Bx 0°0€= ‘0°0€> 03 0°GZ ‘0°GZ> 04 §'Z¢ '§'¢Z> 03 0°0Z ‘0°02> 03 §'8T 'G'8T>) s1eak gT abe Je (NG ‘(sayoul
892 ‘89> 01 G9 ‘G9> 01 29 ‘29>) WhIaY ‘(Aep/Gz< alind ‘Aepy/iyz 01 GT 1usiInd ‘AepypT 01 T Juaund ‘1sed ‘Jansu) Bujows ‘(ou ‘sak) aseasip 1sealq ubiuag o A101siy ‘(ou ‘Sak) SIaISIS 10 Jaylow Ul Jadued 1sealq
10 K011y Aj1wey ‘(8ym-uou ‘auym) adel 1oy paisnipe Ajsnosuelnwis sem pue ajoAd aireuuonsanb JuaiInd ays Jo Jeak Jepusjed pue dn-mojjo) Jo Lels Je sypuow ul abe Aq paijiielis Sem [apow a|qeLieAlNIA

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

available in PMC 2016 July 01.

Cancer Epidemiol Biomarkers Prev. Author manuscript



Page 18

Cancer Epidemiol Biomarkers Prev. Author manuscript; available in PMC 2016 July 01.

Farvid et al.

7v8'19/€0T GT9'29/TTT 018'29/16 161'19/€€T 189'29/60T | sIeak-uosiod/sased Jo "oN
85 €95 6'7S 9'€S 91§ RKepjasejur ueipaiy
S9sed _mmsmnocw_tw\_n_
vs0 | (8e'T-56'0) ST'T | (02'T-28'0) 660 | (90°'T-220) 80 | (OV'T-8670) 8T'T T (10%56) ¥y alqeLeAniniN
v8'0 | (€€'T-26'0) TT'T | (LT'T-08'0) 260 | (¥0°'T-0.'0) 98°0 | (OV'T-86°0) LT'T T (10%56) ¥y parsnlpe-aby
8vS5'0ZT/VET 86¢'021/¢TC 898'02T/76T GL1'02T/S92 | ze€'0zT/OEE | sieak-uosiad/sased Jo "ON
185 €95 0SS 9'€S 91 Kepyasejut ueipsiy
S9SeD ||V
Xapul J1WadA|1D
650 | (Tr'7-08'0) 90T | (82'T-2L'0) 960 | (¥€T-920) TO'T | (8T'T-990) 680 T (10%56) ¥y alqeLeAniniN
950 | (0r'1-08'0)90°T | (T€'T-¥2'0)86°0 | (¥€T-20)TOT | (12'T-89°0) 160 T (10%56) ¥y parsnlpe-aby
0ET'Er/00T 6S0'€Y/76 9.2'€v/86 972'cv/68 YTE'EY/COT |  Sreak-uosiad/sased Jo 'ON
918 €Ly 91y 8Ty 9'€ %3 ‘9elul UeIpaln
S9sed _mmscaocmEumOn_
200 | (v0'T-09'0) 620 | (60'T-€9'0) €8'0 | (9T'T-89°0) 68'0 | (0¥'T-G80) 60°T T (10%56) ¥y s1qeLeAnINN
v0'0 | (80'T—29°0) 280 | (60'T-€9°0) €8'0 | (9T°'T-89'0) 68'0 | (T+'T-98°0) OT'T T (10%56) ¥y paisnipe-aby
¥T.'29/68 188'29/56 218'29/70T 9€/'19/€€T 209'29/92T | sIeak-uosiad/sased Jo "ON
€25 T8 €6 E¥a4 '8€ %3 ‘9elul UeIpalnl
S9sed _mmsmnocw_tw\_n_
9¢'0 | (LT'1-08'0) L6'0 | (0T'T-S2°0) 16'0 | (62'T-060) 80'T | (82'T-060) LO'T T (10%56) ¥y al1qeLeAnniN
050 | (6T'T-28°0)66°0 | (ET'T-2L°0) ¥6'0 | (TET-T6'0) 60T | (1€T-26°0) OT'T T (10%56) ¥y parsnlpe-aby
L0S'02T/L0T 69'02T/€0C 199'02T/2ve 9vS'0ZT/Lve | TLy'0gT/9EE | sieak-uosied/sased Jo "ON
A 6Ly TSy v'ey 78 %3 ‘9elul UeIpaln
S9Se? ||V
ajelpAyoqre)d
| S 14 _ € _ 4 T
axeul Jod|uInd

11 Apn1S YijeaH ,SasINN 8y Ul uswom Buouwre peo| uijnsul pue xapul uinsut ‘Auuenb
pue Ajjenb ajeipAyoqgued paisnipe-ABisus Jusdassjope 4o ajnuinb 01 Buipi0de Jadued 1sealq 0} (10%G6) S|eAIBIUI 82UBPIILUOI 94G6 PUR (M) MSU aAIe|eY

€9l|qel

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



Page 19

Farvid et al.

Author Manuscript

€10 | (?0'T-120) 980 | (cT'T-82°0)€6'0 | (60'T-920) T6°'0 | (2T'T-6.'0) ¥6°0 T (10%56) ¥y paisnlpe-aby
0v.'02T/06T 9v9'02T/eee 829'021/6T¢ 6G5'02T/6€C | L0€'02T/S9z | sieak-uosiad/sased Jo "ON
vy T'Gy 9ty (raz 8'6€ RKepjasejur ueipaiy

S9Se9 ||V

Xapul utjnsul \Cﬁm_n_

260 | (251-280)GT'T | (€21-69'0) 260 | (TT'T-19°0) 280 | (LET-6.0) ¥O'T T (10%56) ¥y s1qeLeAnINN
950 | (05T-98°0) ¥T'T | (S2'T-TL0) ¥6'0 | (TT'T-19°0) €8°0 | (8E'T-08'0) SO'T T (10%56) ¥y paisnlpe-aby
208'2v/S0T YSS'E€VIC6 €GG'EV/T8 0€8'Zr/€0T 992'€y/20T | sleak-uosiad/sased Jo "ON
002 08T 89T 95T 6T RKepjasejur ueipaiy

S9sed _mmsmaocwEHwOn_
610 | (027-89'0) 06'0 | (22'1-0.°0) 260 | (E¥'1T-G8'0) OT'T | (ESGT-26°0) 6T'T T (10%56) ¥y al1qeLeAniniN
€20 | (2e1-690)26'0 | (T2'1-0L°0) 260 | (2v'1-G8'0) OT'T | (25°'T-26°0) 8T'T T (10%56) ¥y parsnlpe-aby
168'29/68 T€L'19/56 20.2'29/9TT 8Ev'L9/0ET 720'89/LTT | Sreak-uosiad/sssed Jo 'ON
€02 €81 0.1 85T 44" Kepjasejur ueipsiy

S9sed _mwsmuocmEm._n_
690 | (zz1-€80) 10T | (02'T-€8°0) 00T | (LT'T-08'0) 260 | (LET-96°0) ¥T'T T (10%56) ¥y s1qeLeAnINN
190 | (2z1-€80) 10T | (22 T-¥80) 10T | (LT'1-08'0) 260 | (LET-96°0) ¥T'T T (10%56) ¥y paisnipe-aby
956'8TT/50C ovT'9zT/82C TL€'STT/90C T9S'6TT/952 | T198'ceT/OvE |  sieak-uosiad/sased Jo "ON
€02 281 0Lt 85T 14’ Repjaxeiur ueipsiy

S9Se9 ||V

peo| J1WBIA|D

690 | (05T-98°0) €T'T | (9T'T-59'0) 98°0 | (8T'T-99°0) 88°0 | (v€T-220)20°T T (10%56) ¥y s1qeLeAnINN
680 | (57'1-€80)0T'T | (PT'T-79°0) 98°0 | (ST'T-G9°0) 280 | (S€°'T-820) 20°T T (10%56) ¥y paisnlpe-aby
760'€/S0T 86T'€r/38 092'€v/18 G8T'EV/Y0T 892'€r/20T | sIeak-uosiad/sased Jo "oN
€85 2'95 6'7S 9'€S G1S Repjaxeiur ueipsiy

S9sed _mmsmaocwEHwOn_
890 | (Lr'1-68'0)2T'T | (0ST-88°0)ST'T | (6T'T-89°0) 060 | (99'T-660) 82'T T (10%56) ¥y al1qeLeAnniN
L1100 | rT-v80) 0T'T | (Lr'1-98°0) 2T'T | (ST'T-G9°0) 280 | (€9'T-26'0) 92'T T (10%56) ¥y parsnlpe-aby

| S 14 € 4 T

axeIul JoaINUIND

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2016 July 01.

Cancer Epidemiol Biomarkers Prev. Author manuscript



Page 20

Farvid et al.

*3]qeLIBA SNONUIUOD B St djiuINb Yyoes Ul 3|qeLieA oS JO 3XeIul UBIPaW Yiim paejnafes PUdily
¥

06'0 | (98'1-92°0) T0°'T | (9€'T-92°0) 20T | (€€ T-G2'0) 00T | (S¥'T-¥80) OT'T T (10%56) ¥y s1qeLeAnINN
690 | (0eT-€20) L6'0 | (T€'T-¥2'0)86°0 | (0ET-¥20)86°0 | (T T-18°0) LO'T T (10%56) ¥y paisnlpe-aby
L9T'€v/88 00€'€7/26 8v0'EV/v6 8.€'€V/L0T TIT'EP/20T | sleak-uosiad/sased Jo "oN
S621 €21 06TT 61T 060T Repjaxeiur ueipsiy

S9sed _mm:mn_ocwEHmOn_
ero | (80'T-€9'0) 280 | (20'T-€9°0) 28°0 | (9T°1-69°0) 060 | (¥T'T-89°0) 880 T (10%56) ¥y alqeLeAniniN
010 | (L0'T-29°0) 18°0 | (50'T—29'0) 18°0 | (¥1'T-89°0)88°0 | (TT'T-29'0) 980 T (10%56) ¥y parsnlpe-aby
G€9'29/06 G86'29/00T 80T'89/80T 88€'L9/TTT 0€9'L9/8€T | sIeak-uosiad/sased Jo "ON
0TET vzt 502T €911 20TT Kepjasejur ueipsiy

S9sed _mwsmuocmEm._n_
120 | (90'T-22'0) 880 | (cT'1-8.°0) ¥6°0 | (L0T-¥2'0)68°0 | (TT'T-8L°0) €60 T (10%56) ¥y s1qeLeAnINN
vT0 | (?0'T-T2°0) 980 | (TT'T-2L0)26°0 | (90°'T-¥2'0) 88°0 | (OT'T-LL°0) 26°0 T (10%56) ¥y paisnlpe-aby
885'021/€6T 6.T'02T/eeC 88¢'T2T/LTC 66€'02T/9€2 | Lev'0zT/i9z | siesk-uosied/sased Jo "ON
LOET el 20zt 09TT 660T Repjaxeiur ueipsiy

S9Se9 ||V

peoj unnsuj

290 | (Lz1-0L0)G6'0 | (L€T-82°0)€0T | (L2 T-2L0)S6°0 | (9V'T-¥8°0) TT'T T (10%56) ¥y s1qeLeAnINN
2o | (121-290) 06'0 | (2€'1-52°0) 00T | (v2'1-0L0)€6°0 | (OV'T-180) LO'T T (10%56) ¥y paisnlpe-aby
€92'ch/v8 002'€7/56 EST'EV/T6 T6T'EV/60T 66T'Er/POT | sleak-uosiad/sased Jo "oN
6'97 9y TEY 9Ty G'6E Repjaxeiur ueipsiy

S9sed _mm:mn_ocwEHmOn_
v1'0 | (€T'T-99°0) 980 | (96'0-G5'0) €0 | (92°'T-92'0) 86'0 | (¢T'T-29°0) 98'0 T (10%56) ¥y alqeLeAnniN
110 | (1T'7-59'0) 680 | (¥6'0-55°0) 22'0 | (€2'T-G2'0) 960 | (0T'T-990) G8°0 T (10%56) ¥y parsnlpe-aby
vGL'L9/76 1.8'29/88 ¥9G'29/LTT 206'29/60T 7G9'29/6ET |  Sreak-uosiad/sesed Jo 'ON
gLy [414 Ley e 6'6€ Kepjasiejur uelpsiy

S9sed _mwsmuocmEm._n_
120 | (90'T-€2'0)88°0 | (¥T'1-6L°0)S6°0 | (0T'T-220) 260 | (¥T'T-080) 960 T (10%G6) ¥y s1qeLeAnINN

| S 14 € 4 T
axeul Jod|uInd

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2016 July 01.

Cancer Epidemiol Biomarkers Prev. Author manuscript



Page 21

Farvid et al.

“(3jnuinb) axejur ABisua Jusassjope ‘(Aep/B GTZ'ST>-G ‘G> ‘IayulIpuou) axeul joyode ynpe ‘(Aep/b 0T ‘0T>—G ‘S>—G'T ‘G’ T> 48xulIpuOU) 8)elul [0Y0I[e JUBIS|ope ‘(SNONUIIU0D)

asnedousw ye abe ‘(siasn Juaiind fesnedouswisod ‘siasn ised [esnedouawisod ‘siasn Jansu [esnedouswiisod) asn auowioy ‘(snoignp ‘fesnedouswisod ‘fesnedouswald) snyeis jesnedousw ‘(Jualind

‘1sed ‘Janau) asn aAndadeliuod [eio ‘(ou ‘sak) aseasip 1sealq ubiuaq Jo Aloisiy ‘(ou ‘sak) Jaoued Isealq Jo Aioisiy Ajiwrey ‘(sieahk T ‘€T ‘2T ‘2T>) aydeuaw e abe ‘(bY 0z< ‘02-0T< ‘0T-S< ‘G-G-< ‘G-

5) 8T 8be 8ouis ureb yBram ‘(zw/BX 0°0€Z ‘0°0€> 01 0°GZ ‘0°GZ> 01 §'2¢ 'G'2g> 03 0°0Z ‘0°02> 0} §'8T ‘G'8T>) sieak 8T abe 1e [INg ‘(Sayoul 89 ‘89>—59 ‘G9>—29 ‘29>) B8y ‘(s1eak Gz yuiq 15114 1e abe pue

G2 Aed ‘sresh Gz> yuig 1s1y 1e abe pue G2 Aed ‘sieak 0gZ yuiq 1s41y e abe pue y—¢ Aied ‘siesk 0£>—Gz Yyuig 1s1y e abe pue y—¢ Aled ‘sieak Gz> yuiq 1siiy Je abe pue y—¢ Ajred ‘sieak g yuiq Isiiy 1e

abe pue zs Aed ‘sieshk 0g>—Gz yuiq 1s41) e abe pue zsAled ‘siesk Gz> yuiq 1sii4 Je abe pue gs Aied ‘snosedijjnu) yuiig isiiy ye abe pue Ased ‘(sym-uou/anym) adel ‘(Aep/Gz Jusiind ‘Aep/yg—GT usnnd
‘Rep/yT—T Ua1NI ‘sed ‘Janau) Bupjows Joy paisnipe Ajsnoauenwis Sem pue 8jaAd aireuuonsanb JuaiInd ayj Jo Jeak Jepusjed pue dn-mojjo} Jo Lels Je sypuow ul afie Aq paijiielis Ssem [apow a|qelieAllNIN

M

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

available in PMC 2016 July 01.

Cancer Epidemiol Biomarkers Prev. Author manuscript



Page 22

Farvid et al.

‘(9xeur ABJaua 3 npe Jo peslsul) axelul ABiaus Juadsajope pue (Aep/b 0T ‘0T>—G ‘G>—G'T ‘'S T> ‘48yuLIpuou)
9){eIul |oyo9Je JUISajope o) paisnlpe Ajjeuonippe am ‘|9 JUadsa|ope 10 "(SIeak £G< ‘sieak gG 01 TG ‘sIeak 0G 01 67 ‘81 01 /¥ ‘SIeak 9f 01 Gi ‘sieak Gi> ‘asnedousw umouyun ‘fesnedouawald) ssnedousw
1e abe ‘pue (snyels jesnedousu umouxun ‘siasn Juadind fesnedouawnsod ‘siasn 1sed jesnedouswiisod ‘siasn Jansu [esnedouswisod ‘jesnedouswald) snyeis jesnedousw pue asn auowoy Joy paisnipe
Aj[euonippe am ‘uswom |je Buowy ‘(SJeak €62 ‘sieak zG 01 TG ‘Sieak 0G 01 61 ‘8 01 L ‘SIeak 97 01 G ‘SIeak Gi>) asnedousw Je abe ‘(s1asn Jualind jesnedouswisod ‘siasn sed [esnedouswisod ‘siasn Janau
lesnedouawnsod) asn auowuoy Joy paisnipe Ajjeuonippe am ‘uswom fesnedouswisod uj “(sjnuinb) ABiaus pue ‘(Aep/b GT=Z ‘GT> 01 G ‘G> ‘JayulIpuou) 8xeul joyodje ‘(3uasind ‘Ised ‘Iansu) asn aAndadesjuod
1e10 ‘(s1eak Gz yuiq 1sd14 Je abe pue G2 Aed ‘sieak Gz> yuiq 1sii4 Je abe pue G2 Aed ‘siesk 02 yuiq 1si1y 1e abe pue ¢ 03 € Alied ‘siesh 0g> 01 GZ Yuiq 15414 Je abe pue ¢ 01 ¢ Ajted ‘sieak Gz> yuiqg 1siy
Je abe pue ¢ 01 € Aled ‘sieak 0EZ yuiq 1sa1y e abe pue zs Ated ‘sieak og> 01 Gz yuiq 1s14 Je abe pue gsAited ‘sieak Gz> yuiq 1si1y Je abe pue zs Ared ‘snotedifinu) yuiq 1siiy Je abe pue Ajed ‘(siesh y12
‘€T ‘2T '2T>) dydseuaw Je abe ‘(6% 0z< ‘0¢-0T< ‘0T-G< ‘S-G—< ‘G-5) 8T ae aours ureb Jybrom ‘(zw/Bx 0°0€< ‘0'0€> 0} 0'Ge ‘0°Ge> 03 §'2¢ ‘G'2Z> 01 0°0Z ‘0°0¢> 0} G'8T ‘G'8T>) sJeak gT abe Je 1IAIg ‘(saydul
892 ‘89> 01 G9 'G9> 01 29 ‘29>) Wybiay ‘(Aep/Gz< 1uslind ‘Aep/pz 01 GT JuaLIND ‘Aep/yT 01 T JUa4IN ‘Ised ‘ansu) Bursows ‘(ou ‘sak) aseasip 1sealq ubiuaq Jo A101s1y ‘(0u ‘sak) SI1SIS J0 JBYIOW Ul J8dued Jsesiq
10 A103s1y Ajiwey ‘(11ym-uou ‘831ym) adel 1oy paisnipe A|snosueinwiis sem pue 3942 aireuuonsanb JusLInd ay) Jo Jeak Jepuajed pue dn-mojjo) JO 1els Je syluow Ul abe Ag paijilesls Sem [apow ajqerieAn|niAl

650 650 96°0 9i'0 uonoRIBIUI 10} 159) ‘anfeA-d
(Te'1-02'0) 960 | (25 T-¥8'0) €T'T | (O¥'T-92°0) €0°'T | (#ST-98°0) ST'T eey annelau J01dsoal suossisshold pue usbons3
(¥2'1-06'0) SO'T | (T2'T-88'0) €0'T | (02'T-88'0) 20T | (6T'T-28°0) 20T T.ST anmsod Joydaoas suosaisafiold pue usBonsy

pooyy|npe Apre3
9¢€'0 980 €9°0 990 uonoRIBIUI 10} 159) ‘anfeA-d
(95'1-95°0) £6'0 | (S5'T-950) €6'0 | (99'T-29'0) TO'T | (02'2—88°0) 6E'T 29T annelau J01dsoal suossisshold pue usbons3
(e5'1-56'0) T2'T | (G2'T-220)86'0 | (€T'T-69°0) 88°0 | (SS'T-66'0) ¥2'T 669 anmsod Joydaoas suosasafiold pue usBonsy
90Ud2S3|0pY

S 1% € Z Sased JO 'ON

axelul Jos|nund

11 ApN1S Y1jeaH .SasINN ay1 Ul usWwom ||e Buowie 181p pooyljnpe AJIea pue adusdsajope Ul 8103s Xapul 21WadA|6 pue sniels ¥d/d3 Aq Jaoued 1sealq Jo ysiy

Author Manuscript

v alqel

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2016 July 01.

Cancer Epidemiol Biomarkers Prev. Author manuscript



Page 23

Farvid et al.

. Lv'0 (69'1-290) 90T | (89'T-69:0) 80T | (€0'T-6€°0) €90 | (L0T-€V0) 890 898'8.T/06T 2W/Bx Gg=
0 €20 (€0'1-08'0) 060 | (90'T-€8°0) ¥6'0 | (¥T'T-06°0) TO'T | (TO'T-6L°0) 680 1T€'295'T/2L92 2W/Bx Gz>
Xapul ulnsu|
. 0€0 (z0z-0L0) 61T | (22z-180)6€T | (¢22—26'0) €T | (26T-18'0) ¥2'T 898'8.T/06T 2W/Bx Gg=
700 LE0 (L0T-€80) ¥6'0 | (20'T-62'0) 06'0 | (00'T-6.'0) 68°0 | (€0°'T-T8'0) 26°0 L2€'295'T/2L92 2W/B Gz>
peo| 21WdA|D
. 99'0 (621-290060'T | (29T-19°0) 00T | (Tr'e-T0T) 95T | (TL'T-0L°0) OT'T 898'8/T/06T 2W/B Gz
50 190 (91'1-06'0) 20T | (9T'T-T6'0) €0°'T | (8T'T-€6'0) SO'T | (2T°T-88°0) 00'T L2€'295'T/2L92 2W/B Gz>
Xapul J1WsIA|D
pooupnpe Ajie3
. 660 (wre-v50) LT | (LS2-2r0) €0T | (692-Lv'0) €T'T | (98'%-L60) 8T'C 895'/5/€9 2W/Bx Gg=
7o €0 (L0T-22°0)880 | (vT'T-82°0) ¥6'0 | (80'T—¥2'0) 06'0 | (80'T-¥L'0) 06°0 216'075/790T 2W/B Gz>
peoj uinsuj|
. 80 (622-€v'0)60'T | (56'2-€5°0) 92T | (38'T-82°0) 220 | (96°€-98'0) S8'T 895'25/€9 2W/Bx Gg=
e €e’0 (60'1-€2'0)680 | (¥T'7-820) ¥6'0 | (¥T'T-8L'0) 60 | (TT'T-LL'0) 260 2T6'0vS/v90T 2W/B Gg>
Xapul utjnsuj
. G0 (55¢-v7'0) 90'T | (28T-2€0) 920 | (852—2¢v'0) SO'T | (69°2—09°0) L2'T 895'25/€9 2W/Bx Gg=
e ¥6°0 (Lz'1-98'0) ¥0'T | (52T-G8'0)€0°T | (22'T-28°0) 00'T | (6€°T-96°0) 9T'T 216'075/790T 2W/B Gz>
peo| J1WdA|D
. 900 (82'6-,6'0)9¢C | (19%-2,0) €8T | (28'v—2L'0)88'T | (6T¥—€9°0) 29T 895'/5/€9 2W/Bx Gg=
%00 8.0 (9e'1-¢6'0) €T'T | (8T'T-08'0) L6'0 | (¥0'T-0.'0) 98°0 | (2¥'1-66'0) 8T'T 216'07S/790T 2W/B Gz>
Xapul 01WadA|1D
ERlIEREE o0V
pua .} Jo}
191 ‘anfend S 14 € z Teaf-uos odfseseD

uoloe I I0}
191 'anfen-d

axeIul JoaINuIND

Author Manuscript

11 ApmS yaeaH ,SasINN 8y} ul uswiom Buowre gT abe 1e NG Ag paiynens

G 9lqel

Author Manuscript

Author Manuscript

peO| UINSul pue ‘Xapul uljnsul ‘peoj 91wadA|b ‘Xapul 21wadA|h paisnlpe-ABiaua pooyl npe Ajies Aqg Jaaued isealq Jo olel piezey paisnipe-ajqeLieAn|niy

Author Manuscript

Cancer Epidemiol Biomarkers Prev. Author manuscript; available in PMC 2016 July 01.



Page 24

Farvid et al.

*(exe3un ABJaus ynpe Jo peaisul) axelul ABisus Juadsajope pue (Aep/b 0T ‘0T>-G ‘G>—G'T ‘G'T> 48X UlIpUOU) 8xBIUl |0YOIe JUsISa|ope 104 paisnipe Ajjeuonippe am ‘| Juadss|ope 104 “(SJeak €62 ‘sieak gG 01
TG ‘sieak 0G 01 61 ‘87 01 L ‘Sieak 9y 01 G ‘sleak Gy> ‘asnedouaw umouxun ‘jesnedouswiaid) asnedousw 1e abe ‘pue (snieis [esnedousw umouyun ‘siasn Jualind jesnedouswiisod ‘siasn ised [esnedouswisod

‘slasn Janau [esnedouswisod ‘fesnedouawaid) snyeis [esnedousw pue asn auowoy oy paisnipe Ajjeuonippe am ‘uswom |je Buowy “(Sieak £G< ‘sieak gG 01 TG ‘SIeak 0G 01 67 ‘87 01 /1 ‘Sieak 9f 01 G ‘sieak

Gy>) asnedousw Je abe ‘(s1asn JuaLnd jesnedouawisod ‘siasn ised jesnedouswisod ‘siasn Jansu [esnedouswisod) asn suowJoy 104 paisnipe Ajjeuonippe am ‘uswom [esnedouswnisod u| “(8j1uinb) ABisus pue
‘(Rep/b GTZ ‘GT> 01 G ‘G> ‘I9xjulIpuoU) 8xeIul [oyodle ‘(Juaind ‘1sed ‘JaAsu) asn sA1dadeIu0d [elo ‘(Sieak Gz yuiq 1si1y Je abe pue 62 Alred ‘s1eak Gz> yuiq 1s414 Je abe pue G2 Aled ‘s1eak € yuiq sty

Te afie pue ¢ 0} £ AJed ‘sieak 0g> 01 Gz yuig 15414 Je abe pue ¢ 01 € Alted ‘sieak Gz> yuiq 1siiy e abe pue ¢ 0} € Aed ‘sieak 0g=Z yuig 1sii4 Je abe pue zs Ajred ‘sieak gg> 01 GZ Yyuiq 1Sy e abe pue zsAyled
‘sreak Gz> yuiq 1s114 1e abe pue gs Ajed ‘snotedijjnu) yuiq 1si1y Je abe pue Ajed ‘(s1eak $TZ ‘€T ‘2T ‘2T>) aydJeusw Je abe ‘(By 0z< ‘02-0T< ‘0T—G< ‘G-G-< ‘G-5) 8T abe aouis ureh ybram ‘(sayoul

892 ‘89> 01 G9 'G9> 01 29 ‘29>) Wybiay ‘(Aep/Sg= 1uaiind ‘Aep/yz 01 GT JuaLINd ‘Aep/yT 03 T JUs4INd ‘Ised ‘1ansu) Buiows ‘(ou ‘sek) aseasip 1sealq ubiuaqg Jo A101s1y ‘(Ou ‘Sak) SI1SIS 0 JBYIOW Ul J8dued Jsesiq
Jo A1ois1y Ajiwey ‘(Buym-uou ‘slym) aded Joy paisnipe Ajsnosueynwis sem pue aj9Aa aireuuonsanb Juaind ayj Jo Jeak Jepus|ed pue dn-mojjo} JO HelS Je syjuow ul afe Aq paljiiesis Sem [apow a|qelieAlNN

or'0 (66'T-22°0)¥2'T | (26T-T9°0)86°0 | (T€T-T50) 280 | (T¥'1-85°0) 160 898'8/T/06T LW/Bx 6z=
1.0
vE0 (v0'T-18'0) 26°'0 | (60'T-58°0) 26'0 | (TT'T-28'0) 860 | (S0°'T-2¢8°0) €60 12€'295'1/2192 Lw/Bx Gz>
peoj unnsuj
pua .} Jo}
191 ‘anfeAd S 4 € r4 Teak-uos Jed/sssed
uoleeiul oy
191 anfend axeut Joa|uind

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2016 July 01.

Cancer Epidemiol Biomarkers Prev. Author manuscript



