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ABSTRACT
Background: Soy and some of its constituents, such as isoflavones,
have been shown to have cancer-inhibitory activities in experimen-
tal studies. Data from epidemiologic studies linking usual soy food
intake with colorectal cancer are limited and inconsistent.
Objective: The objective was to investigate whether soy food intake
is associated with colorectal cancer risk.
Design: We prospectively examined 68,412 women aged 40–70 y
and free of cancer and diabetes at enrollment. Usual soy food intake
was assessed at baseline (1997–2000) and reassessed during the first
follow-up (2000–2002) through in-person interviews with a vali-
dated food-frequency questionnaire. We excluded the first year of
observation to minimize lifestyle changes related to preclinical
disease.
Results: During a mean follow-up of 6.4 y, 321 incident colorectal
cancer cases were identified. After adjustment for potential con-
founding factors, total soy food intake was inversely associated with
colorectal cancer risk. Each 5-g/d increment in intake of soy foods
as assessed by dry weight [equivalent to ’1 oz (28.35 g) tofu/d] was
associated with an 8% reduction in risk (95% CI: 3%, 14%).
Women in the highest tertile of intake had a multivariate relative
risk of 0.67 (95% CI: 0.49, 0.90) compared with those in the lowest
tertile (P for trend ¼ 0.008). This inverse association was primarily
confined to postmenopausal women. Similar results were also found
for intakes of soy protein and isoflavones.
Conclusion: This prospective study suggests that consumption of
soy foods may reduce the risk of colorectal cancer in postmeno-
pausal women. Am J Clin Nutr 2009;89:577–83.

INTRODUCTION

Historically, the incidence of colorectal cancer is much lower in
Asian countries, such as China and Japan, than in Western societies
(1). Migration and ecologic studies have suggested that environ-
mental factors have been the main contributors to this variation.
Diet, in particular, is believed to play an important role in disease
risk (2–4). Growing evidence from in vitro and animal studies has
implicated soy and certain soy constituents, such as isoflavones, in
cancer protection (5–9). It has been suggested that a high intake of
soy products in Asian populations may have contributed to the low
risk of colorectal cancer in these populations. However, data
linking dietary soy intake with colorectal cancer risk in humans
has been limited and inconsistent (9, 10). Intakes of soy foods in
previous studies, most of which had a case-control study design,
were assessed by using instruments that either had few questions

on consumption or had questions that were in nonquantitative
format (9, 11), which raises concerns about the completeness and
accuracy of the soy intake data. Additionally, soy consumption is
low in most Western populations (12, 13), which hinders epide-
miologic studies of the health effects of soy consumption.

TheShanghaiWomen’sHealthStudy, a largeprospective cohort
study, was conducted in a population that has high but varied levels
of soy food consumption. Comprehensive dietary data, covering
virtually all soy foods consumed in the study population, were
collected at baseline and again during follow-up (14, 15). This
cohort study provides a unique opportunity to evaluate the hy-
pothesis that intake of soy and certain soy constituents may reduce
the risk of colorectal cancer in women.

SUBJECTS AND METHODS

Cohort of the Shanghai Women’s Health Study

The design and methods of the Shanghai Women’s Health Study
have been described in depth in previous reports (14, 15). Briefly,
the study recruited 74,942 women aged 40–70 y between 1996 and
2000 from 7 urban communities of Shanghai, with a participation
rate of 92.7%. All women completed a detailed baseline survey
that collected information on demographic characteristics, life-
style and dietary habits, medical history, and family history of
cancer, among others. Anthropometric measurements, including
current weight, height, and circumferences of the waist and hips,
were also taken. The study was approved by the relevant in-
stitutional review boards for human research in both China and the
United States. Written informed consent was obtained from all
study participants.
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Assessment of diet

Usual dietary intake over the 12 mo before the interview was
assessed at baseline for all cohort members and was reassessed
2–3 y after the baseline survey for ’91% of cohort members
with the use of a comprehensive, quantitative food-frequency
questionnaire (FFQ). The questionnaire included 11 soy food
items covering virtually all soy foods commonly consumed in
Shanghai, including soy milk, tofu, fried tofu, dried or pressed
tofu, fresh green soy beans, dry soy beans, soy sprouts, and other
soy products. During an in-person interview, each participant was
first asked how often, on average, she had consumed a specific
food or food group (the possible responses were daily, weekly,
monthly, yearly, or never) over the 12 mo preceding the dietary
survey, which was followed by a question on the amount con-
sumed in liang (Chinese unit, 1 liang ¼ 50 g) per unit of time.
For seasonal foods such as fresh soybeans, participants were
asked to describe their consumption during the season when the
foods were available. All interviews were tape-recorded and
selectively checked by quality-control staff to monitor the
quality of the interview. Nutrient intakes were calculated by
multiplying the amount of each food consumed by the nutrient
content per gram of the food as obtained from the China Food
Composition Tables 2002 (16), and summed over all relevant
foods. Because the water content of the various soy foods varies
widely (from 96.4% for soy milk, 82.8% for tofu, and 65.2% for
dried/pressed tofu to 10.2% for dry soybeans), we also calcu-
lated total intake of the dry weight of soy foods by multiplying
the amount of each soy food consumed by (1 – percentage water
content of the food item) (16) and summing over all soy foods.
Because neither soy protein isolate nor isoflavone supplements
are commonly consumed in the study population, neither was
included in the assessment of soy intake.

The FFQ used in the study was validated in a random sample of
200 cohort participants (15). The Pearson correlation coefficients
between soy food intake derived from the FFQ and the mean of
24 d of 24-h dietary recalls (the recalls were conducted twice per
month over a 12-mo period) was 0.49.

Outcome ascertainment

The cohort was followed for the occurrence of cancer and other
chronic diseases by a combination of active surveys conducted
every 2 y and annual record linkage of the study population to
cancer case data collected by the population-based Shanghai
Cancer Registry, and death certificates were collected by the
Shanghai Municipal Center for Disease Control and Prevention.
Nearly all cohort members were successfully followed; the re-
sponse rates for the first (2000–2002), second (2002–2004), and
third (2004–2007) in-person follow-up surveys were 99.8%,
98.7%, and 96.7%, respectively. The matching criteria used for
record linkage to identify cancer cases and deceased subjects in
the cohort were citizen identification number, name, date of birth,
and address. All possible incident cancer cases were verified by
conducting home visits. Medical charts from the diagnostic
hospital were reviewed to verify the diagnosis, and pathological
characteristics of the tumor were recorded. Evidence for histo-
pathologic diagnosis was obtained from most of the cases
(n ¼ 307, 95.6%).

Statistical analysis

I n this analysis, we excluded subjects who reported a history of
cancer (n ¼ 1490), diabetes (n ¼ 3302), or familial adenomatous

polyposis (n¼ 86) at baseline. We also excluded subjects who had

extreme total energy intake (,500 or . 3500 kcal/d; n¼ 44), were

lost to follow-up since enrollment (n¼ 10), or took postmenopausal

hormones (n ¼ 1653). Hormone users were excluded to avoid po-

tential confounding of exogenous hormones on the effect of soy or

soy isoflavone intake. After these exclusions (not mutually exclu-

sive), a total of 68,412 women remained for the present analysis.
To better estimate usual dietary intake, we used the average

intake on the first FFQ at baseline and the second FFQ conducted
2–3 y after the baseline survey. Given the possible presence of
prediagnosed diseases that may have resulted in changes in di-
etary intake and lifestyle, which would bias the risk estimates
associated with soy consumption, we excluded the first year of
observation and incident cases diagnosed during this period from
the analysis. A total of 68,412 participants included in the study
contributed 438,221 person-years in a mean follow-up of 6.4 y
between 1998 and 2005. For individuals who provided no second
FFQ data or whose cancer was diagnosed between the baseline
FFQ and the first year of the second FFQ survey (n ¼ 5978,
8.7%), only the baseline dietary intake was used as the exposure.

Cox proportional hazards modeling was used, with age as the
time scale, to compute relative risks (RRs) of developing co-
lorectal cancer and their 95% CIs associated with soy food intake
and to adjust for potential confounders. Entry time was defined as
age at enrollment and exit time was defined as age at colorectal
cancer diagnosis or censoring. Potential confounders adjusted for
in multivariate models included birth calendar year, education,
household income, body mass index (BMI; calculated as weight
in kilograms divided by the square of height in meters), physical
activity [measured as metabolic equivalent hours (MET-h) per
week per year] (17), colorectal cancer in first-degree relatives,
menopausal status, and dietary intakes of total calories, red
meat, total fruit and vegetables, nonsoy fiber, nonsoy calcium,
and nonsoy folic acid. Menopausal status updated during follow-
up was considered as a time-varying covariate in the model.
Additional adjustments for cigarette smoking, alcohol con-
sumption, aspirin or other nonsteroidal antiinflammatory drug
use, prior history of colorectal polyps and chronic ulcerative
colitis, and intakes of fat and nonsoy protein did not appreciably
alter the results; these variables were therefore not included in
the final model. Nutrient (soy protein and isoflavones) and soy
food intakes were grouped into tertiles based on distributions of
intake in the entire cohort, with the lowest tertile serving as the
reference. Tests for linear trend across levels of soy food con-
sumption were performed by using the median value for each
tertile of soy consumption and modeling them as continuous
variables. We also used a restricted cubic spline Cox regression
analysis (18), a flexible statistical technique, to evaluate the
association between colorectal cancer risk and soy food intake
on a continuous basis. Knots were placed at the 5th, 50th, and
95th percentiles of the distribution of soy food consumption in
the cohort. We excluded subjects whose soy food intake was
above the 99th percentile from the spline model to minimize the
influence of outliers.

We conducted stratified analyses to evaluate potential effect
modification by age, BMI, physical activity, menopausal status,
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anatomic subsite of tumor (colon compared with rectum), and
dietary factors, such as intake of red meat, fruit, vegetables, fiber,
calcium, and folic acid. Multiplicative interactions were de-
termined by using the likelihood ratio test between the main
effect model and models with a cross-product term. Statistical
analyses were carried out by using SAS version 9.1 (SAS In-
stitute, Cary, NC). All statistical tests were based on 2-sided
probability.

RESULTS

The mean (6 SD) age of the study population was 51.6 6 9.0 y at
enrollment. Age-adjusted characteristics, separately for women at
each tertile of total soy food intake, are shown in Table 1. Women
with higher intakes of soy foods were slightly older and were more
likely to exercise regularly, consume more fruit and vegetables, and
have a higher intake of total calories, fat, protein, dietary fiber,
calcium, and folic acid, but a lower intake of carbohydrates. Women
with higher intakes of soy foods were also likely to achieve higher
education, have a higher BMI, but consume less red meat. These
differences, although statistically significant, were small and un-
likely to have biological relevance. There were no significant dif-
ferences across tertiles of soy food intake in household income or

family history of colorectal cancer. Few women in this cohort ever
smoked cigarettes (2.7%), consumed alcoholic beverages (2.3%),
or used aspirin or other nonsteroidal antiinflammatory drugs reg-
ularly (1.8%).

During a mean follow-up of 6.4 y, 321 incident cases of co-
lorectal cancer, including 195 colon and 126 rectal cancers, were
identified. After adjustment for age, birth calendar year, and total
energy intake, consumption of soy foods was significantly as-
sociated with a decreased risk of colorectal cancer (Table 2).
Compared with women in the lowest tertile of soy food intake,
women in the highest tertile of intake had an RR of 0.71 (95%
CI: 0.53, 0.95; P for trend ¼ 0.02). Further adjustment for
lifestyle and other dietary factors did not appreciably alter the
results. When intake of soy foods was analyzed on a continuous
basis in a restricted cubic spline Cox regression model, the risk
of colorectal cancer significantly deceased with increasing soy
food consumption (Figure 1), with a trend appearing monotonic
and approximately linear (P for nonlinear relation ¼ 0.69, P for
overall significance of curve ¼ 0.004, and P for linear relation ¼
0.0009). Each 5-g increment in intake per day of dry weight
soy foods [equivalent to ’1 oz (28.35 g) tofu/d] was associated
with a reduction in RR of 8% (95% CI: 3%, 14%) after fully
adjusting for potential confounding factors. Similar inverse

TABLE 1

Characteristics of study participants according to total soy food intake: Shanghai Women’s Health Study (1997–2005)1

Tertiles of soy food intake (g/d)2,3

All subjects

(n ¼ 68,412)

�12.8

(n ¼ 22,402)

12.9–21.0

(n ¼ 22,815)

.21.0

(n ¼ 23,195) P for trend4

Baseline characteristics

Age (y) 51.6 6 9.05 51.2 51.5 52.2 ,0.0001

Education, college and above (%) 13.2 12.9 13.4 13.2 0.002

Household income .30,000 yuan/y (%)6 17.5 17.6 17.9 16.9 0.15

Cigarette smoking (%) 2.7 3.2 2.4 2.5 ,0.0001

Alcohol consumption (%) 2.3 2.2 2.2 2.6 0.009

Physical activity .100 MET7-h/wk per year (%) 50.8 47.4 50.1 54.8 ,0.0001

BMI (kg/m2) 24.0 6 3.4 23.7 23.9 24.3 ,0.0001

Family history of colorectal cancer (%) 2.2 2.1 2.3 2.1 0.97

Dietary intake3

Fruit (g/d) 256 6 150 248 256 263 ,0.0001

Vegetables (g/d) 303 6 151 261 295 351 ,0.0001

Red meat (g/d) 48.3 6 30.1 48.2 48.9 47.8 0.02

Total calories (kcal/d) 1657 6 351 1496 1638 1832 ,0.0001

Fat (g/d) 29.6 6 11.5 27.2 29.3 32.1 ,0.0001

Carbohydrates (g/d) 278.8 6 58.1 289.1 280.2 267.6 ,0.0001

Protein (g/d) 66.7 6 18.5 61.8 66.0 72.2 ,0.0001

Soy protein (g/d) 9.1 6 5.4 4.6 8.2 14.3 ,0.0001

Isoflavones (mg/d) 30.8 6 18.6 15.1 27.9 48.9 ,0.0001

Fiber (g/d)8 10.5 6 3.5 9.2 10.3 11.9 ,0.0001

Calcium (mg/d)8 479 6 180 407 464 563 ,0.0001

Folic acid (mg/d)8 290 6 90 249 286 334 ,0.0001

1 Except for the mean age, data were standardized to the age distributions at baseline; data on dietary variables, except for total calories, were further

standardized to total calorie intake.
2 The amount of soy food intake was assessed by dry weight.
3 Data are the average intakes from the baseline and second quantitative food-frequency questionnaires.
4 Generalized linear models were used for continuous variables and chi-square tests for categorical variables.
5 Mean 6 SD (all such values).
6 1 US$ ¼ ’8 yuan (at time of recruitment).
7 MET, metabolic equivalents.
8 Soy foods contributed 15%, 26%, and 18% to the total intake of dietary fiber, calcium, and folic acid, respectively.
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associations were also found for both dietary soy protein and
isoflavone intake; the corresponding RRs for the highest tertile
of intake were 0.66 (95% CI: 0.49, 0.89; P for trend ¼ 0.007)
and 0.76 (95% CI: 0.56, 1.01; P for trend ¼ 0.06), respectively.

Because thevalue of soyfood intake for’9%of the subjectswas
based on the baseline FFQ only, we further restricted analyses to
subjects (n ¼ 62,401) who completed both the first and second
FFQs and found RR estimates similar to those observed in the
entire population. The multivariate RR for the highest compared
with the lowest tertile of soy food intake was 0.63 (95% CI: 0.44,
0.92; P for trend ¼ 0.02; data not shown in Tables). Likewise,
results were comparable when only the baseline intake was ana-
lyzed for the entire cohort, with a corresponding RR of 0.70 (95%
CI: 0.52, 0.94) for the highest tertile of soy food intake (P for
trend ¼ 0.02). Furthermore, a consistent and graded inverse as-
sociation was also observed in a nutrient residual (energy-
adjusted) model (19), with an RR of 0.74 (95% CI: 0.57, 0.97) for
the top tertile of soy food intake (P for trend ¼ 0.03).

The soy and colorectal cancer association was not modified by
traditional risk factors for colorectal cancer, including BMI,
physical activity, and consumption of red meat, fruit, and vege-
tables (data not shown). Furthermore, the association did not vary
significantly by anatomic subsite (colon compared with rectum;
P for heterogeneity ¼ 0.31), although the magnitude of the as-
sociation appeared to be somewhat stronger with rectal cancer
(Table 3). Analyses stratified by menopausal status at cancer di-
agnosis, however, showed that the inverse association between soy
food intake and colorectal cancer risk was primarily confined to
postmenopausal women (P for interaction ¼ 0.055). We also
conducted analyses excluding individuals who had ever smoked
cigarettes, consumed alcoholic beverages, or regularly used
nonsteroidal antiinflammatory drugs and found no material

changes in the risk estimates. RRs for the highest compared with
the lowest tertiles of soy food intake ranged from 0.65 to 0.66.

DISCUSSION

In this large, population-based, prospective cohort of women
with high butvaried soy intakes, we found that the risk of colorectal
cancer decreased with increasing soy food intake, primarily in
postmenopausal women. The risk decreased by .30% among
womenwhowere in the top tertileofsoyfood intakecomparedwith
womenin thebottomtertileofsoyfoodintake.Thisassociationwas
independent of traditional risk factors and was not explained by
differences in consumption of other dietary factors such as red
meat, fruit, and vegetables.

Soy foods are rich infiber, calcium, and folic acid and contributed
15%,26%,and18%,respectively,tothetotalintakeofthesenutrients
in this study population. These compounds are believed to mediate
many of the cancer protective effects of soy (9, 21–23), including
binding to carcinogenic bile acid and ionized fatty acid (24), in-
creasing stool bulk with subsequent dilution of colonic luminal
carcinogens (25), and maintaining intracellular normal DNA syn-
thesis and methylation (26). Previous studies, including some large
prospective cohort studies, have shown that diets poor in these
nutrients are associated with an increased risk of colorectal cancer,
although the evidence is still not conclusive (2, 27).

Cumulative evidence from epidemiologic studies suggests
a protective effect of postmenopausal hormone replacement
therapy (HRT) on colorectal cancer (28, 29). This protective effect
was further supported by the results of the Women’s Health Ini-
tiative, the first randomized clinical trial on the health effects and
safety of HRT use (29). However, the trial also reported adverse
effects in HRT users, including an increased risk of stroke,

TABLE 2

Relative risks (RRs) and 95% CIs for colorectal cancer associated with average intakes of soy foods, soy protein, and isoflavones: Shanghai Women’s Health

Study (1997–2005)1

Tertiles of intakes2

P for trend31 2 3

Soy foods

Person-years 166,056 169,383 171,193

No. of cases 113 108 100

Age- and energy-adjusted RR (95% CI) 1.00 0.88 (0.67, 1.15) 0.71 (0.53, 0.95) 0.02

Multivariate RR (95% CI)4 1.00 0.86 (0.66, 1.13) 0.67 (0.49, 0.90) 0.008

Soy protein

Person-years 168,425 167,884 170,324

No. of cases 115 105 101

Age- and energy-adjusted RR (95% CI) 1.00 0.86 (0.66, 1.13) 0.71 (0.53, 0.95) 0.02

Multivariate RR (95% CI)4 1.00 0.84 (0.64, 1.10) 0.66 (0.49, 0.89) 0.007

Isoflavones

Person-years 167,031 167,695 171,908

No. of cases 110 103 108

Age- and energy-adjusted RR (95% CI) 1.00 0.91 (0.69, 1.19) 0.80 (0.60, 1.07) 0.13

Multivariate RR (95% CI)4 1.00 0.89 (0.68, 1.17) 0.76 (0.56, 1.01) 0.06

1 The first year of observation was omitted from the analysis.
2 Tertile cutoffs were assessed by dry weight for soy foods (12.8 and 21.0 g/d), soy protein (6.3 and 10.2 g/d), and isoflavones (20.9 and 34.8 mg/d).
3 Based on the median value of each intake category and modeled as continuous variables in a Cox proportional hazard model.
4 Multivariable Cox proportional hazard model was adjusted for age, education, household income, physical activity, BMI, menopausal status, family

history of colorectal cancer, total calorie intake, and average intakes of fruit, vegetables, red meat, nonsoy calcium, nonsoy fiber, and nonsoy folic acid and was

stratified by birth year.
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pulmonary thromboembolic events, and breast cancer, which
appear to outweigh the benefits of HRT use (30, 31). Recently,
plant-derived estrogens, especially soy isoflavones, have attracted
considerable attention as a natural alternative to HRT. Soy and its
products are the most abundant source of isoflavones in human
diets. Isoflavones have a diphenolic structure similar to that of
17b-estradiol and have been shown to bind preferentially to
estrogen receptor-b (ER-b) but weakly to estrogen receptor-a
(ER-a) (32–34). Levels of ER-b, the predominant ER form in the
human colon, are significantly lower in colonic tumors than in
normal mucosa (35). Loss of ER-b is associated with elevated cell
proliferation, tumor cell dedifferentiation, and advanced stages of
colon cancer, which suggests that ER-b–mediated processes in the
colonic epithelium may play a role in colorectal tumorigenesis
(35–39). It has been shown that the biologic behavior of iso-
flavones may be modulated by an individual’s endogenous con-

centration of estrogens. In vitro studies have shown that
isoflavones can act primarily as estrogen agonists in a low-estrogen
environment, whereas they can act as estrogen antagonists in a high
estrogen environment (40). Our finding of an inverse association of
soy consumption with colorectal cancer risk was predominantly
seen among postmenopausal women, which suggests that the
effect of soy on colorectal cancer may, at least in part, be due to its
estrogen-like effect.

Soy or isoflavones have also shown other anticarcinogenic
activities in in vitro and animal studies (41), including decreasing
oxidative stress (42–44) and modulating multiple signaling
pathways in neoplastic transformation (45–49). These actions can
inhibit cell growth and transformation, induce apoptosis, and in-
hibit angiogenesis (41, 47, 50, 51). The colorectum has been
suggested as a good target for potential tumor inhibition by soy
because of the high bioavailability of soy constituents that are
orally administered. Administration of isoflavones or soy products
has been shown to inhibit the growth of human cancer cells and the
formation of animal tumors, including tumors of the intestine (21,
22, 52). Some small-scale trials have provided evidence that soy or
certain soy components may be effective in lowering biomarkers
of cell proliferation (41), although the data have not been entirely
consistent (53, 54). On the other hand, most of these trials and
animal studies investigated the effects of specific soy components
given as supplements at a relatively high dose for a short period of
time. Data are scanty on the relation of usual dietary intake of soy
foods with colorectal cancer risk in general populations.

Previous epidemiologic studies of usual dietary soy intake and
colorectal cancer risk have generated mixed results, but generally
pointed toward an inverse association (9). High consumption of
soy-containing foods was found to be associated with a reduced
risk of colon cancer in a case-control study of multiethnic pop-
ulations in Hawaii (55), a reduced risk of rectal cancer in case-
control studies conducted in China (56) and Japan (57), and a
reduced risk of colorectal adenomas, precursors to colorectal
cancer, in a case-control study of multiethnic populations in
Southern California (12). Recently, a prospective cohort study in
Japan reported an inverse association between soy food intake and
colon cancer risk (58). Women in the top tertile of soy food intake
had about half the risk of colon cancer compared with women in
the bottom tertile of intake. On the other hand, there have been
several reports of a null association (59–61), including an earlier
Japanese cohort study initiated in the mid-1960s on miso con-
sumption and mortality from cancer (11). A small-scale, hospital-
based case-control study (involving 51 rectal cancer patients and
their controls) even suggested an adverse effect of soy consump-
tion (62). It has been noted that the study tools used in previous
studies may have had a limited ability to capture major food
sources that contribute significantly to total soy intake or variance
in soy consumption (9). Some of the studies did not make any
distinction between fresh and preserved (fermented) soy foods
(such as miso soup in Japan) in their dietary assessment and/or
data analysis. Preserved foods contain high levels of N-nitroso
compounds, which are potential carcinogens for many human
cancers (63). In this population, soy consumption is primarily
limited to fresh soy products. In addition, insufficient statistical
power and/or inadequate controlling for potential confounding
may also have contributed to the inconsistency.

Several features distinguish this study from previous inves-
tigations. This was the first study to prospectively evaluate the

FIGURE 1. Smoothed plot of the relative risk of colorectal cancer
according to intake of soy foods. The amount of soy food intake was
assessed by dry weight (g/d). The relative risks were estimated by
restricted cubic-spline Cox regression analysis with knots placed at the
5th, 50th, and 95th percentiles of intake, after adjustment for age, birth
year, education, household income, physical activity, BMI, menopausal
status, family history of colorectal cancer, total calorie intake, and average
intakes of fruit, vegetables, red meat, nonsoy calcium, nonsoy fiber, and
nonsoy folic acid. The median value of the first tertile of intake was treated
as the reference point. Participants with an intake of soy foods above the 99th
percentile were not plotted. Point estimates are indicated by a solid line and
95% CIs by dashed lines. P for nonlinear relation ¼ 0.69, P for overall
significance of curve ¼ 0.004, and P for linear relation ¼ 0.0009.
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relation between soy food consumption and incident colorectal
cancerriskwithrepeateddietaryassessmentofsoyfoodintake.The
FFQ used in this study covered virtually all soy foods consumed in
the study population. The study population is well suited to the
study of soy and colorectal cancer associations given its high yet
diverse intake of soy foods. Other strengths of our study included
the high participation (92% at enrollment) and follow-up (.96%
for active, in-person follow-up) rates and the use of an in-person
interview. Additionally, we carefully adjusted for a wide range of
dietary and nondietary factors that are potential confounders of the
soy and colorectal cancer association.

As with all nutritional epidemiology studies, measurement error
in assessing soy food intake is a possible concern. However, the
Shanghai Women’s Health Study FFQ was previously shown to
have good validity for the measurement of soy food intake as
compared with intake assessed by 24 d (2 d/mo) of 24-h dietary
recalls (15). The validity of the FFQ in assessing usual soy food
intake was also supported by our recent work in 48 men, in which
a moderate correlation (c ¼ 0.48) was found between soy food
intake derived from the FFQ and the mean level of isoflavone
excretion measured in 4 spot urine samples collected over a 1-y
period preceding the FFQ survey (one sample was collected in
each quarter of the year) (64). In addition, because the exposure
assessment was conducted prospectively and before cancer di-
agnosis, errors in measurement of soy consumption are more
likely to be nondifferential, which would tend to attenuate the true
association between soy consumption and colorectal cancer.

In conclusion, this prospective cohort study provides strong
evidence in humans that soy food consumption may protect against
colorectal cancer, particularly against rectal cancer among post-
menopausal women. Given the fact that colorectal cancer is one of
the most common cancers worldwide and that soy can be readily
incorporated into most diets, our findings have important public
health implications in the prevention of this common malignancy.
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