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Summary

Phytoestrogens are natural plant substances. The three main classes are isoflavones, coumestans, and lignans.
Phytoestrogens have anticarcinogenic potential, but they have also significant estrogenic properties. For an evalu-
ation of the effect of phytoestrogens on breast cancer risk we reviewed the analytical epidemiological data. A total
of 18 studies were included [1–18]. Up to now, there are 13 studies that have assessed the direct relation between
the individual dietary intake of soy products and the risk of breast cancer [1–13]. Overall, results do not show
protective effects, with the exception maybe for women who consume phytoestrogens at adolescence or at very
high doses [5, 7, 8]. Only four of these 13 studies are prospective, and none of them found statistically significant
breast cancer reductions. Four studies assessed urinary isoflavones excretion in relation to breast cancer [14–17].
Three of these are case control studies [14–16], where excretion was measured after breast cancer occurrence and
thus seriously limiting causal interpretation of the results. The only prospective study with urinary measurements
before breast cancer occurrence was done in a Dutch postmenopausal population and showed a non-significant
breast cancer risk reduction for high excretion [17]. Three studies measured enterolactone (lignan): two case
control studies reported a preventive effect on breast cancer risk [14, 18], but the only prospective study did not
[17]. In conclusion, few prospective studies (n = 5) were done to assess the effects of phytoestrogens on breast
cancer risk. None of them found protective effects. However, these prospective studies did not focus on ‘age at
consumption’, which seems to be important based on results from dietary case control studies done so far.

Introduction

Phytoestrogens are natural plant substances [19, 20].
The three main classes are isoflavones, coumestans,
and lignans. Isoflavones, the most frequently studied,
show structural similarity to mammalian estrogens
and are present in large amounts in soybeans, and
soy products such as miso and tofu. The most im-
portant isoflavones are genistein and daidzein. Bioch-
anin A and formononetin are precursors, present in
some legumes, which are metabolized to genistein and
daidzein, respectively.

Coumestans occur in bean sprouts and fodder
crops, and they have received little scientific atten-
tion so far. Lignans occur as prelignans and are more
widespread in plants where they form the building

block in cell walls. Linseed (flaxseed) especially is a
rich source, but lignans also occur at relatively high
amounts in whole grains and berries [21].

In the 1940s it was recognized that large number
of sheep grazing on Australian pastures, containing a
particular type of clover, developed infertility. This
problem was traced in 1976 to a specific type of
phytoestrogen, which converted to daidzein (a major
type of isoflavones), with weak non-steroidal estro-
genic activity [22]. In the 1980s, soybeans were also
responsible for an infertility syndrome in cheetahs in
Cincinnati zoo. Removing the soybeans from the feed
reversed the syndrome [23].

These examples show that plant compounds have
biological capacity; consequently, potentially preven-
tive actions of phytoestrogens on the occurrence of
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cancer in humans have been suggested and studied in
the 1980s and 1990s [24–28].

Isoflavones have received scientific attention
largely due to their estrogenic potential: many meta-
bolic conversions occur in the gut, resulting in
hormone-like compounds. The postulated anticarcin-
ogenic mechanism involves the weak estrogen-like
activity. Isoflavones bind to estrogen receptors, pref-
erentially to the estrogen beta receptor [29]. They
initiate only modest response and at the same time they
block the binding of more potent estrogens. There is
structural similarity to the potent synthetic antiestro-
gen, tamoxifen, a drug that is effective in breast cancer
treatment and prevention [30–32].

There are numerous in vitro studies showing that
genistein, and to a lesser extent daidzein, inhibit the
growth of a wide range of both hormone-dependent
and hormone-independent cancer cells. Genistein has
been shown to inhibit growth in many cell lines includ-
ing those without estrogen receptors. Phytoestrogens
may act as antioxidants and/or inhibit angiogenesis
[33, 34], the formation of new blood vessels, essen-
tial for a tumor to expand. In animal studies, soybean
products have generally reduced tumors induced by
chemical carcinogens, while diets supplemented with
soybean revealed lower number of tumors in rats [35].

Several recent intervention studies in humans
(including 8–60 women) assessed effects of soy or
flaxseed consumption on hormone levels. Although
Martini et al. could not find changes in the uri-
nary excretion of hormones after soy supplementation
in 36 premenopausal women [36], five other studies
did show effects of soy in premenopausal women.
These included a decrease in serum 17beta estradiol
[37, 38], a decrease of plasma FSH and LH [39], or
an increase in the urinary 2-hydroxyestrone/16alpha-
hydroxyestrone ratio [40, 41]. These data suggest
that isoflavones may exert cancer-preventive effects in
premenopausal women by altering estrogen metabo-
lism away from genotoxic metabolites toward inactive
metabolites. The same effect of soy consumption was
recently also reported for postmenopausal women,
although less pronounced [42], as well as for flax-
seed consumption in pre- and postmenopausal women
[43, 44].

Overall the impression is that phytoestrogens may
exert anticarcinogenic potential by altering blood
levels of relevant hormones and/or exhibit antioxidant
or antiangiogenic effects. However, phytoestrogens
have also significant estrogenic properties in in vitro
and in vivo models [45–48]. A recent study found

no differences in later pubertal maturation or growth
between infants who had been fed soy-based versus
milk-based formula [49]. A closer look at the data
however did show small differences in cycle length,
theoretically reflecting early life exposure to estrogens
[50]. Epidemiological and clinical data support the
view that lifetime exposure to estrogens has signifi-
cant influence on increased breast cancer risk [51–53].
Based on findings of studies addressing the estrogen-
ecity or antiestrogenecity of phytoestrogens, it cannot
be concluded whether the net result of their con-
sumption will be an inhibition or a stimulation of
carcinogenesis. For an evaluation of their net result
we need population data. This review presents the
analytical epidemiological studies published so far on
phytoestrogens and breast cancer risk.

Methods

Identification of studies

We decided to include analytical epidemiological
studies that have data on: (a) dietary soy intake or (b)
urinary excretion of isoflavones or lignans or (c) blood
measurements of isoflavones or lignans. Soy is used
as a marker for isoflavones intake. For lignans there is
not a single, clear dietary food group that can be used
as a marker. Lignans are more widespread than iso-
flavones and occur in whole grains, fruit, berries, fiber,
and flaxseed [54, 55]. We decided not to review these
food groups in relation to breast cancer, because this
is beyond the scope of our review. Instead we decided
to focus on direct (urinary or blood) measurements of
lignans.

In order to be included in this review, studies
had to have data on individual level and to be pub-
lished before November 2001. We identified studies
by computer-aided searches and by consulting review
articles. In total, we identified 18 studies that met the
above-mentioned criteria [1–18].

Review method

The review is divided into three sections: (1) studies
that assessed the relation through the dietary intake of
soy (as a proxy for the intake of isoflavones) in rela-
tion to breast cancer, (2) studies that measured urinary
excretion of isoflavones in relation to breast cancer,
and finally (3) studies that measured lignans (entero-
lactone) and breast cancer risk. We present means for
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cases and controls, or relative risk (RR) estimates and
95% confidence intervals as they were presented in
the original papers. Results are presented according
to study design (i.e., case control or prospective) and
menopausal status.

We decided not to combine the published results
into one summary effect estimate, because we be-
lieve that the methodological differences between the
studies are too large. Studies differed in: (1) study
design (case control, prospective); (2) the amounts of
isoflavones consumed (Asian, Western populations);
(3) the measurement method of isoflavones (question-
naire: soy products, urine or blood: tertiles or quartiles
of several subclasses of isoflavones); (4) the types of
phytoestrogens included (isoflavones, lignans); (5) the
cut-off points used in the analyses of soy consumption
(g of soy product, weekly consumption of miso, etc.);
and finally (6) menopausal status (pre- or postmeno-
pausal women or mix). All of these issues are relevant
for the interpretation of the observed relations, and
cause heterogeneity, so that combining studies is not
meaningful.

Results

Dietary measurements of soy intake
and breast cancer

Studies on geographical differences in breast cancer
occurrence suggest preventive effects for soy products
[28, 57]. Women in Eastern populations show lower
breast cancer rates compared to Western countries and
they also consume large amounts of phytoestrogens
due to the natural presence of these compounds in their
traditional diet. Women from Far-Eastern populations
overall also have longer menstrual cycle lengths [58],
and have up to roughly 40% lower estrogen levels
[59, 60].

Up to now, there are 13 published epidemiolog-
ical studies that directly assessed relations between
dietary intake of soy (as a proxy for isoflavones con-
sumption) and the risk of subsequent breast cancer
[1–13] (Table 1, adopted from [13, 56]). Nine of
these studies are case control studies [1–9]. Two early
case control studies, one in 1991 [2, 61] and one in
1995 [3], showed clear protective effects for frequent
soy (product) consumption only in premenopausal
women. Later studies do not find differential effects
for pre- and postmenopausal women [4, 5, 7–9]; and
most of these studies do not find a protective effect

for frequent soy (food) consumption [4–6, 8]. The
case control study of Wu et al. (1996) is interesting:
it showed protective effects, but only significant in
non-US born Asian Americans (RR per weekly soy
product consumption 0.8; 95% CI 0.7; 0.9) [5]. The
authors hypothesized that soy intake is protective only
when consumed at higher doses and at younger ages.
The mean intake of soy products of US born Asian
women is much lower, when compared to non-US
born Asian women, who migrated to US. Intake of tofu
(in times per year) was more than double among Asian
Americans who were migrants (62.0) compared to
those who were born in the West (29.5) [5]. Relations
with breast cancer may be different for different parts
of the dose–response relation between soy and breast
cancer risk [5]. A recent case control study in Shang-
hai indeed showed protective effects of soy food intake
at adolescence [7], and also at older ages but then
only when consumed in high amounts (upper decile of
intake) [8]. The inverse association between adoles-
cent soyfood intake and breast cancer risk persisted
after control for usual soyfood intake in adults, sug-
gesting that an effect of soyfood intake early in life is
independent from adult soyfood intake [7, 8].

All these studies used dietary questionnaires to
quantify soy intake [1–8]. It is difficult to accurately
measure usual soy intake. And further, all studies were
case control studies, which may be subjected to an
additional problem, that is, recall bias (cases may re-
member their diet more or less accurate than healthy
controls).

Up to now, there are only four prospective stud-
ies published [10–13] (Table 2). Three studies were
done in Asian populations [10, 11, 13], and for the
only one in a non-Asian population (Iowa Women’s
Health Study) only an abstract is available [12]. All
four studies show small decreases in breast cancer oc-
currence for those women who consume (frequently)
soy (food), but none of the results were statistically
significant.

Of concern is that soy intake may be homoge-
neously high in Asia, making it difficult to identify
differences in breast cancer risk between moderate
and high consumption. The same problem may oc-
cur when studying relations in Western populations,
where consumption of soy (products) is homoge-
neously low. The mean intake of soy is on aver-
age 10–15 times higher in Chinese women who are
born and living in Asia (36–45 g soy products/day),
than by Asian Americans (1.9–4.0 g soy products/
day) [56]. The upper quartile of intake in Asian
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Table 1. Overview of epidemiological studies on dietary soy and breast cancer risk, case control studies

Author (Journal, year) Country Design Dietary questionnaire Results (means; or RR (95% CI)); adjustment (for risk factors

soy breast cancer or nutrition) different for studies

Hirohata (NCIM, 212 cases, 212 Mean g fat from Combined pre- and

1985) Fukuoka, Japan [1] neighborhood controls soybeans/week postmenopausal

Cases 26 g/week

Controls 26 g/week

Lee (Lancet, 1991) 200 cases, 420 controls, Soy product Premenopausal Postmenopausal

Singapore [2] hospital based case control <20 g/day 1.0 1.0

20.3–54.9 g/day 0.6 (0.3; 1.2) 0.9 (0.4; 1.9)

≥55 g/day 0.4 (0.2; 0.9) 1.1 (0.5; 2.3)

Hirose (JJCR, 1995) 1186 cases, 21,295 controls, Bean curd Premenopausal Postmenopausal

Japan [3] outpatients, case control ≤3 times/month 1.0 1.0

1–2 times/week 0.9 (0.7; 1.2) 0.9 (0.6; 1.2)

≥3 times/week 0.8 (0.6; 1.0) 1.0 (0.7; 1.3)

Miso soup

Occasionally 1.0 1.0

Daily 1.2 (1.0; 1.4) 1.0 (0.8; 1.2)

Yuan (BJC, 1995) Shanghai 534 cases, 534 controls, Soy protein per 18 g/day Pre- and postmenopausal, 1.0 (0.7; 1.4)

Shanghai and Tianjin, China [4] Tianjin 300 cases, 300 controls,

population based case control

Wu (CEBP, 1996) USA, 597 cases, 966 controls, Soy product 1 time/week US born Asians, pre- and No US born Asians, pre- and

Chinese, Japanese and Filippino [5] population based case control postmenopausal combined, postmenopausal combined,

0.9 (0.7; 1.2) 0.8 (0.7; 0.9)

Witte (BCRT, 1997) 140 cases, 222 healthy sisters Tofu Premenopausal (bilateral)

US and Canada [6] <1 per week 1.0

1 per week 0.5 (0.2; 1.1)
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Shu (CEBP, 2001) 1459 cases, 1556 controls, Soy food at age 13–15 years Pre- and postmenopausal Results the same for pre- and

Chinese in Shanghai [7] population based case control (median intake 5.4 g/day) postmenopausal. Test for

Quintile 1 1.0 trend significant

Quintile 2 0.8 (0.6; 0.9)

Quintile 3 0.7 (0.6; 0.9)

Quintile 4 0.7 (0.6; 0.9)

Quintile 5 0.5 (0.4; 0.7)

Dai (BJC, 2001) The same study as [7] Adult intake soy protein Pre- and postmenopausal Significant effects only

Chinese in Shanghai [8] (median intake 56 g/week) 1.0 in upper 2 deciles of intake

Occasionally <1 g/week 0.8 (0.5; 1.2) (RR = 0.7; 0.5; 1.0).

Weekly Effect strongest in high

BMI (over 25); and for

ER and PR positive cancer

Horn-Ross (AJE, 2001) 1326 cases, 1657 controls, Total isoflavones intake computed Pre- and postmenopausal Results the same for

Non-Asian multiethnic population based from food frequency questionnaire pre- and postmenopausal

US women [9] case control study <1.05 mg/day 1.0

1.05–1.65 mg/day 1.1 (0.9; 1.4)

1.65–2.77 mg/day 1.2 (0.9; 1.5)

>2.77 mg/day 1.0 (0.8; 1.3)
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Table 2. Overview of epidemiological studies on dietary soy and breast cancer risk, prospective studies

Author (Journal, year) Country Design Dietary questionnaire Results (means; or RR (95%CI)) adjustment (for risk factors

soy breast cancer or nutrition) different for studies

Nomura (AJCN, 1978) 6860 males, with 86 married to a Mean g tofu/week (spouse) Combined pre- and postmenopausal

Japanese Hawaii [10] woman with breast cancer Cases 117 (s.e. 24)

Controls 151 (s.e. 3)

Mean g miso/week (spouse)

Cases 171 (s.e. 54)

Controls 280 (s.e. 6)

Hirayama (Book, 1990) 142,857 women, Miso soup

Japan [11] 241deaths <1 per day 1.0 Combined pre- and postmenopausal

≥1 per day 0.9 (0.7; 1.1)

Greenstein (AJE, 1996) Iowa Women’s Health Never soya or tofu 1.0 Only postmenopausal

US [12] Study, 1018 cases Consumers soya or tofu 0.8 (0.5; 1.2)

Key (BJC, 1999) 34,759 women, 427 cases, Tofu Combined pre and post Results the same for

Japan [13] prospective population based study ≤1 per week 1.0 pre- and postmenopausal

2–4 times/week 1.0 (0.8; 1.2)

≥5 times/week 1.1 (0.8; 1.5)

Miso soup

≤1 per week 1.0

2–4 times/week 1.0 (0.8; 1.3)

≥5 times/week 0.9 (0.7; 1.1)
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Americans is still 2–3 times lower compared to the
lowest quartile of women in Asia. In non-Asian
women, consumption of soy (foods) is even lower. In
Iowa Women’s Health Study less than 3% reported
often consumption of soy (foods) [12]. One case
control study and one prospective study in non-Asian
populations did not find significant protection for
soy [6, 12]. However, in Western countries, iso-
flavones are also present in soybean flour, soymilk
and soy sauce, and in much smaller amounts in dried
beans. Few analyses of isoflavones in food have been
done and food composition tables do usually not in-
clude values of isoflavones for different food groups.
Some work in this area was done and has created few
Food Composition Tables [62, 63]. With the use of
this table, for the first time in a non-Asian US pop-
ulation phytoestrogen intake was computed by using
a food frequency questionnaire in breast cancer cases
and controls [9]. No protective effects were observed
for isoflavones (or phytoestrogens).

Urinary isoflavones and breast cancer

When consumed, the plant isoflavones (and lignans)
undergo metabolism by bowel microflora, and are ab-
sorbed to a variable extent [64, 65]. Intake of foods
rich in phytoestrogens is followed by a peak urinary
excretion in the subsequent 24 h; excretion turns to its
previous rate in 48–72 h [66, 67]. Urinary excretion
is dose dependent at low to moderate levels of soy
protein intake [68, 69]. Adlercreutz was the first to
detect lower urinary excretion of equol (and also of the
lignans enterolactone and enterodiol) in 7 postmen-
opausal breast cancer cases compared to 10 healthy
American women [24].

The first large-scale case control study with uri-
nary excretion measurements was published in 1997
[14] (Table 3). It included a mix of pre- and
postmenopausal Australian women and showed pro-
tective effects for several types of isoflavones. A
statistically significant result was only seen for equol
(a metabolite of daidzein) (fourth v.s. first quar-
tile: RR = 0.3; 95% CI 0.1; 0.7). This study
was criticized because isoflavones are short-term bio-
markers of dietary intake. Since breast cancer cases
in Ingram’s study were recently confronted with
the diagnosis when urine was collected, they may
have changed their dietary intake. Moreover, the
participation rate of controls was below 50% and
healthy subjects may have preferentially been selected
[70–75]. A second case control study, published by

Zheng et al. [15] again showed protective effects of
higher excretion levels of the isoflavones daidzein
and genistein, although results did not reach statis-
tical significance [15]. The population comprised both
pre- and postmenopausal women living in Shanghai,
China. Although participation rates were higher than
in Ingram’s study [14, 15], again urine was collected
after breast cancer diagnosis. This was also the case
in a very small Australian study: lower urinary mean
levels of daidzein and genistein were observed in 18
postmenopausal breast cancer cases compared to 20
controls [16].

It is difficult to interpret the temporality of the
observed associations in these three case control stud-
ies. One may question the relevance of phytoestrogen
levels in urine samples collected between diagnosis
and surgery to induction or progression of the disease
many years earlier.

The only prospective study that was done included
postmenopausal women in The Netherlands with urine
collected 1–9 years prior to disease diagnosis [17]. A
non-significant breast cancer risk reduction was ob-
served for higher levels of genistein (third tertile v.s.
first: RR = 0.8; 95% CI 0.5; 1.5).

Lignans and breast cancer

Precursors of lignans occur amongst others in fruits
and vegetables. Recently, a pooled analysis of eight
prospective studies estimated a borderline significant
reduced breast cancer risk for the highest quartile of
intake (RR = 0.93; 95% CI 0.86; 1.00) [76]. Several
mechanisms have been suggested, involving a reduc-
tion of bioactive estrogen levels, due to the presence of
lignans in these foods. However, direct assessments of
the dietary consumption of lignans and breast cancer
risk are not available. This is due primarily to lack
of data on the content of these compounds in a wide
variety of foods.

Three studies, of which only one is of a prospective
design, measured enterolactone in urine or serum in
breast cancer cases and controls [14, 17, 18] (Table 4).
In Ingram’s study, women in the fourth quartile of
enterolactone excretion (vs. the first quartile) were at
decreased breast cancer risk (RR = 0.4; 95% CI 0.2;
0.9) [14]; and in the second case control study women
in the fifth quintile of serum levels of enterolactone
showed reduced breast cancer risk (RR = 0.4; 95% CI
0.2; 0.8) [18]. Both studies are case control studies
with again measurement of lignans after disease oc-
currence and so seriously limiting causal interpretation
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Table 3. Overview of epidemiological studies on urinary isoflavones excretion and breast cancer

Author (Journal, year) Country Design Isoflavones: urinary excretion Results, (means; or RR, 95% CI); adjustment (for risk factors

breast cancer or nutrition) different for studies

Ingram (Lancet, 1997), 144 cases, 144 controls, Equol quartile Mix of pre- and

Australia [14] case control study (median: 109 nmol/24 h) postmenopausal women;

1 1.0 results the same for

2 0.5 (0.2; 1.0) daidzein, non-significant

3 0.5 (0.2; 1.2)

4 0.3 (0.1; 0.7)

Zheng (CEBP, 1999) 60 cases, 60 controls, Genistein tertile Mix of pre- and postmenopausal

Shanghai, China [15] population based case control study (median: 2.2 nmol/mg creatinine) women; results the same for daidzein

1 1.0

2 0.5 (0.2; 1.1)

3 0.7 (0.3; 1.8)

Murkies (Menopause, 2000) 18 cases, 20 controls, Mean genistein nmol/day

Australia [16] case control study Cases 25 (5; 132) Only postmenopausal

Controls 155 (43; 550)

Mean daidzein

Cases 31 (4; 234)

Controls 427 (96; 1906)

Tonkelaar den (CEBP, 2001) 88 cases, 268 controls, Genistein tertile

The Netherlands [17] prospective (nested case control) study, (median: 0.8 nmol/mg creatinine) Only postmenopausal

urine collection 1–9 years 1 1.0

prior to diagnosis 2 0.9 (0.5; 1.6)

3 0.8 (0.5; 1.5)
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Table 4. Overview of epidemiological studies on lignans and breast cancer risk

Author (Journal, year) Country Design Lignans biomarker Results (RR (95% CI)); adjustment (for risk

factors breast cancer or nutrition) different for studies

Ingram (Lancet, 1997) 144 cases, 144 controls, Enterolactone quartile (urine) Mix of pre- and postmenopausal women;

Australia [14] case control study (median: 3098 nmol/24 h) increased risk for matairesinol, n.s.

1 1.0

2 0.9 (0.4; 2.0)

3 0.7 (0.3; 1.4)

4 0.4 (0.2; 0.9)

Tonkelaar den (CBEP, 2001) 88 cases, 268 controls, Enterolactone tertile (urine) Only postmenopausal women

The Netherlands [17] prospective (nested case control) study, (median: 3290 nmol/24 h)

urine collected 1–9 years prior to diagnosis

1 1.0

2 1.0 (0.6; 1.9)

3 1.4 (0.8; 2.6)

Pietinen (CBEP, 2001) 194 cases, 208 controls, Enterolactone quintile (serum) Effect the same in pre-

Finland [18] case control study 1 mean: 3 nmol/l 1.0 and postmenopausal women

2 0.6 (0.3; 1.2)

3 0.6 (0.3; 1.1)

4 0.5 (0.3; 1.1)

5 mean: 54 nmol/l 0.4 (0.2; 0.8)
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of the results. Again, the only prospective study could
not disclose any protective effect (third v.s. first tertile
of enterolactone excretion: RR = 1.4; 95% CI 0.8; 2.6)
[17].

Discussion

The anticarcinogenic potential of isoflavones on breast
cancer risk was evaluated in 13 studies that measured
usual dietary soy (product) (or isoflavones) intake in
relation to breast cancer [1–13]. Only four of these
studies were prospective and none of these prospective
studies found significant protective effects [10–13].
Most of these 13 studies were done in Asian popula-
tions where soy consumption is homogeneously high.
Relations with breast cancer may be difficult to de-
tect if consumption for the total population is above
a threshold value. If there is a protective effect in
these populations it seems to be present for women
who consume high amounts of soy at young ages [5,
7, 8]. Although the first studies reported protective
effects only in premenopausal women [2, 3] later stud-
ies did not show differential effects between pre- and
postmenopausal breast cancer [4, 5, 7–9, 13].

In Western populations usual consumption of iso-
flavones is much lower. Assessment through the diet
is difficult due to lack of food composition data. One
case control study so far was done that assessed die-
tary intake of isoflavones in a mixed ethnic, non-
Asian population in relation to breast cancer risk [9].
They were not able to disclose any protective effect.
There were four studies that measured urinary excre-
tion of isoflavones in relation to breast cancer risk
[14–17]. Only one study was prospective, and reported
a non-significant reduction in breast cancer risk [17].

Lignans are more widespread than isoflavones and
may therefore be more important in Western pop-
ulations. Again, food composition tables lack this
information, explaining the absence of studies that
estimated dietary intake of lignans and breast cancer
risk. Three studies measured enterolactone (in blood
or urine) in relation to breast cancer [14, 17, 18]. The
only prospective study was inconclusive [17].

Levels of phytoestrogens in urine or blood do not
only reflect dietary intake. Urinary lignan excretion
correlates with fruit and vegetable intake, as well as
with consumption of fiber and tea [54, 55, 77, 78].
The condition of the intestinal flora is also crucial
and therefore use of antibiotics may decrease urinary

enterolactone levels for longer than 40 days [64].
Genetic influences may also play a role.

From the published data we may conclude that
overall information about phytoestrogen consumption
and breast cancer risk is still scarce: all prospective
studies (only five in total) show non-significant results
[10–13, 17]. From the case control studies in Asian
populations we get the impression that consumption at
young ages (adolescence or earlier) and consumption
of high amounts may protect both against pre- and
postmenopausal cancer [5, 7, 8, 56].

We may also conclude from this overview that
none of the studies so far showed evidence for an
increased risk of breast cancer with increased phytoes-
trogen intake. An absence of risk is important, since
the putative physiological effects of phytoestrogens
have created a market that has been utilized by the nu-
tritional industry. Soy supplements are on the market
now and soy flour is increasingly used in the nutri-
tional industry due to its FDA (Food and Drug Admin-
istration) approved claim of reducing lipid levels and
preventing cardiovascular diseases (October 1999).
Women will increasingly consume phytoestrogens,
even without knowing it. One should keep in mind that
the studies included overall healthy subjects. It is not
clear what the effect of increased consumption will be
in women at high risk of breast cancer (i.e., previous
cancer, genetic predisposition) [79].

Overall, prospective epidemiological studies on
phytoestrogens and breast cancer are scarce, limiting
our knowledge about the exposure–disease relation.
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