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Summary

Breast cancer is the most frequent type of cancer in
women. Recent data suggest that lifestyle factors includ-
ing dietary factors play a significant role in the develop-
ment of and survival from breast cancer. In particular,
there is convincing evidence that obesity is a potent risk
factor for both cancer development and prognosis, in-
creasing the risk for overall and breast cancer mortality by
approximately 30%. In contrast, there is still only limited
evidence that specific dietary patterns or dietary compo-
nents affect breast cancer outcomes. However, current
knowledge suggests that a healthy/Mediterranean-like diet
characterized by high intake of fruit, vegetables, fiber, fish
and unsaturated oils, particularly n-3 fatty acids, has a
modest protective effect on breast cancer, whereas a typi-
cal Western diet characterized by high intake of total/satu-
rated fat, refined carbohydrates, processed and red meat
and low fiber intake is associated with modestly poorer
outcome. Based on this evidence, weight control is a key
recommendation for primary and secondary prevention of
breast cancer. Adherence to a healthy/Mediterranean-like
diet and avoidance of a Western diet may confer addi-
tional, although still unproven, benefit.

Introduction

Breast cancer is the most common type of cancer in women
worldwide. Over 1 million incident cases were recorded in
2002, accounting for around 23% of all cancers in women [1].
According to population-based registries, almost 58,000 new
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Zusammenfassung

Das Mammakarzinom ist die haufigste Tumorerkrankung
bei der Frau. Neuere Studienergebnisse legen nahe, dass
Lebensstilfaktoren und dabei insbesondere die Ernahrung
eine signifikante Bedeutung fir die Entstehung und Prog-
nose des Mammakarzinoms besitzen. Es gibt (iberzeugende
Evidenz, dass Adipositas ein wichtiger Risikofaktor sowohl
fir die Inzidenz als auch flr die Prognose der Erkrankung
ist und dabei die Gesamt- und brustkrebsspezifische Mor-
talitat um annahernd 30% erhoht. Im Gegensatz dazu liegt
nur begrenzte Evidenz vor, dass bestimmte Ernahrungs-
muster und einzelne Ernahrungskomponenten Brustkrebs-
relevante Endpunkte beeinflussen. Nach der derzeitigen
Datenlage hat eine gesunde, der Mittelmeerkost entspre-
chende Ernahrung mit einem hohen Verzehr von Obst, Ge-
muse, Vollkornprodukten, Fisch und ungesattigten Fetten,
insbesondere omega-3-Fettsauren, eine mal3ige Schutz-
wirkung, wahrend eine typisch westliche Ernahrung mit
hoher Zufuhr von gesattigten Fetten, rasch resorbierbaren
Kohlenhydraten, rotem Fleisch und Fleischprodukten so-
wie wenig Ballaststoffen mit einer schlechteren Prognose
assoziiert ist. Vor diesem Hintergrund stellt die Gewichts-
kontrolle eine entscheidende Empfehlung fir die Primar-
und Sekundarpravention von Brustkrebs dar. Die Einhal-
tung einer gesunden, ausgewogenen Kost scheint einen
zusatzlichen, wenngleich noch nicht ausreichend belegten
Nutzen zu haben.

cases are documented in Germany annually, and 17,000 were
reported to have died from breast cancer in 2006. Further-
more, these registries also indicate that between 83 and 87%
of women with newly diagnosed breast cancer survive the first
5 years after diagnosis [2].
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Over the last years, there was growing interest in the ef-
fects of lifestyle factors related to diet and physical activity on
the development of breast cancer as well as on breast cancer
survival. This interest was also raised by the recent report of
the World Cancer Research Fund (WCRF) on primary pre-
vention of cancer in general. This report presents the results
of a comprehensive analysis of the modifiable causes of cancer
related to lifestyle, also including a careful weighing of the
evidence according to predefined criteria. Concerning breast
cancer, it was concluded that there is convincing evidence that
alcoholic drinks increase the risk of both pre- and postmeno-
pausal breast cancer. Obesity or body fatness was found to be
a strong risk factor for postmenopausal breast cancer, whereas
an inverse relationship was observed between body mass
index (BMI) and premenopausal breast cancer estimated as
probable evidence. Adult weight gain was identified as an-
other risk factor that promotes postmenopausal breast cancer
with probable evidence. Among the diets and dietary compo-
nents under review, only total fat intake was identified as risk
factor for postmenopausal breast cancer supported by limited/
suggestive evidence [1].

Since this report was published there has been a rapidly
growing amount of literature on the role of lifestyle factors in
breast cancer development and survival. In this review, only
nutritional and body weight aspects are covered, although
physical activity may be of similar importance [3]. It is note-
worthy that recent publications considerably expanded our
knowledge on these associations and have been carefully re-
viewed. Therefore, this article is particularly dealing with new
literature on this topic and will address current developments
in the field.

Dietary Factors Affecting the Development
of Breast Cancer

The diet of an individual or of a specific group/population
represents a complex phenomenon that may vary day by
day and may change markedly over longer periods. It should
also be noted that our instruments to measure dietary intake
and our methods to analyze dietary records are subject to
substantial confounding and errors and, thus, may provide
only crude information. In view of these limitations, it may be
more reasonable and reliable to consider data on dietary
patterns rather than focusing on single food components or
ingredients.

Dietary Patterns and Risk of Breast Cancer

In a recent meta-analysis, Brennan et al. [4] searched for all
relevant literature to identify common dietary patterns and
their relation to breast cancer risk. They divided the identified
studies into those with a prudent/healthy dietary pattern
(n = 18), those with a Western/unhealthy pattern (n = 17), and
those with a drinker dietary pattern (n = 4). The risk of breast
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cancer was decreased in the highest compared to the lowest
categories of prudent/healthy dietary patterns (odds ratio
(OR), 0.89; 95% confidence interval (CI): 0.82-0.99,
p = 0.02) in all studies. There was no evidence of a difference
in risk of breast cancer between the highest and the lowest
categories of Western/unhealthy dietary patterns (OR, 1.09;
95% CI: 0.98-1.22, p = 0.12). An increase in the risk of breast
cancer was found for the highest compared to the lowest
categories of drinker dietary patterns (OR, 1.21; 95% CI:
1.04-1.41, p = 0.01), indicating that specific dietary patterns
are associated with decreased or increased risk of breast
cancer [4].

In a recent analysis of the Greek EPIC cohort (EPIC =
European Prospective Investigation into Cancer and Nutri-
tion), conformity to a traditional Mediterranean diet was
shown to be weakly associated with lower breast cancer risk
among postmenopausal women, and could explain, in part,
the lower incidence of this disease in Mediterranean countries
[5]- In a large French cohort study including 65,374 women
with 2381 postmenopausal invasive breast cancer cases (after
a median follow-up period of 9.7 years, from 1993 to 2005),
2 relevant dietary patterns related to breast cancer risk were
identified. An alcohol/Western dietary pattern was positively
associated with breast cancer risk (hazard ratio (HR), 1.20;
95% CI: 1.03-1.38, p = 0.007), whereas the healthy/Mediter-
ranean dietary pattern was negatively associated with breast
cancer risk (HR, 0.85; 95% CI: 0.75-0.95, p = 0.003), espe-
cially when tumors were estrogen-receptor (ER) positive [6].
These data suggest that adherence to a healthy, Mediterra-
nean-like diet along with avoidance of Western-type foods
may contribute to a substantial reduction in postmenopausal
breast cancer risk.

Dietary Components and Breast Cancer Risk

Many analyses of large prospective cohort studies are now
available that deal with macronutrient composition, the role
of defined food groups, and the contribution of micronutri-
ents such as vitamins and trace elements or of special supple-
ments. Only major findings will be covered with reference to
recent reviews.

The 6 prospective studies on fruit and vegetable intake that
were recently analyzed did not reveal a statistically significant
association with breast cancer [7]. Concerning the role of vita-
mins, minerals and trace elements there is no evidence from
the existing literature that these micronutrients contribute to
the risk of developing breast cancer, as carefully reviewed by
the WCREF [1].

In a recent analysis of the VITamins And Lifestyle
(VITAL) cohort, the association between long-term use of
speciality supplements and breast cancer risk was assessed in
35,016 postmenopausal women who had completed a detailed
questionnaire on supplement use between 2000 and 2002.
The main finding was that current use of fish oil was associ-
ated with reduced risk of incident breast cancer (HR, 0.68;
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95% CI: 0.50-0.92). The 10-year average use was suggestive
of reduced risk (p for trend = 0.09). The remaining speciality
supplements, including products used for menopausal symp-
toms such as black cohosh, dong quai, soy or St. John’s wort,
were not associated with breast cancer risk [8]. A potential
mechanism for this observation may be that long-chain n-3
fatty acids reduce prostaglandin E2 (PGE2) synthesis, which
is known to promote de novo estrogen synthesis in breast epi-
thelia and stroma cells, thereby contributing to carcinogenesis

[9].

Alcohol Consumption and Risk of Breast Cancer

A meta-analysis of observational studies reported that post-
menopausal women who drink alcohol have a 22% (95% CI:
9-37%) higher relative risk of breast cancer than those who
do not drink alcohol. The analysis estimated that every addi-
tional 10 g of alcohol consumed per day (e.g. 100 ml of wine)
was associated with a 10% (95% CI: 5-15%) increase in rela-
tive risk [10].

Primary Prevention of Breast Cancer

There is only 1 large prevention study involving a total of
48,835 postmenopausal women aged 50-79 years that investi-
gated the effect of lowering fat intake on the incidence of
invasive breast cancer in a randomized controlled trial. The
results of the Women’s Health Initiative indicate that a low-
fat diet might reduce the relative risk of developing breast
cancer by approximately 9% (95% CI: —1% to +17%) over an
8.1-year follow-up period; however, the estimated risk reduc-
tion was not statistically significant. Secondary analyses sug-
gested a greater risk reduction among adherent women and
among women having a high-fat diet at baseline [11].

Dietary Factors and Prognosis of Breast Cancer

For various reasons, breast cancer is becoming more and
more a chronic disease [2]. However, this does not necessarily
imply that mortality from breast cancer has changed consider-
ably. The high survival rates of women with early stages of
breast cancer may raise the awareness that any discussion on
the role of lifestyle factors should include the perspective that
the majority of women suffering from breast cancer are post-
menopausal and at high risk of developing other chronic
diseases such as cardiovascular disease or type 2 diabetes.
Therefore, it is necessary to have a comprehensive look at
morbidity and mortality and, finally, to distinguish between
total and breast cancer-related endpoints. Thus, any lifestyle
intervention program to improve the prognosis of breast
cancer may also confer additional benefit caused by a con-
comitant reduction of risk for other chronic diseases.

Nutrition and Breast Cancer

Dietary Pattern and Breast Cancer Survival

To date, there is very limited information on the potential
role of a specific dietary pattern in breast cancer survival.
In a study by Kwan et al. [12], a prudent dietary pattern char-
acterized by high intake of fruits, vegetables, whole grains,
legumes, poultry and fish appeared to be protective (HR for
highest quartile = 0.57, 95% CI: 0.36-0.90, p for trend = 0.02),
whereas a Western dietary pattern characterized by high in-
take of refined grains, processed and red meat, desserts, high-
fat dairy products and fried potatoes was associated with an
increased risk of mortality (HR for highest quartile = 1.53,
95% CI: 0.93-2.54, p for trend = 0.05). However, neither
dietary pattern was associated with breast cancer recurrence
or death from breast cancer. Similar data were previously
published by another group [13].

Dietary Components and Breast Cancer Survival

At present, there are more than a dozen observational studies
that investigated the effects of macronutrients on breast
cancer outcomes [3]. For most of these studies the results are
mixed. However, there are trends that diets high in dietary
fiber content are protective and diets high in fat content in-
crease mortality [3]. The analyses of potential associations
between carbohydrate or protein intake and breast cancer
mortality were inconsistent and are not further presented due
to major limitations. At present, there are 7 cohort studies
that report on the effect of alcohol on breast cancer outcome.
The results were inconsistent, although in 3 studies a reduc-
tion of total mortality was found, possibly due to the effects
of alcohol on cardiovascular mortality [3]. Concerning fruit
and vegetable intake, the few cohort studies addressing this
topic revealed a trend towards being protective, but are in-
consistent [3].

Among the vitamins, minerals, and trace elements studied
so far, single-cohort studies point to a potential beneficial
effect with respect to overall and cancer-specific mortality,
but the studies were generally too small and not sufficiently
adjusted to allow firm conclusions [3, 14, 15]. In contrast, the
use of supplemental antioxidants during chemotherapy and
radiation therapy should be discouraged due to the possibility
of tumor protection and reduced survival [16].

Special Supplements and Breast Cancer Survival

Soy foods are rich in isoflavones, a group of phytoestrogens
hypothesized to reduce the risk of breast cancer. In a recent
study from China, soy food consumption was significantly as-
sociated with decreased risk of death and recurrence among
women with breast cancer [17].

Green tea is commonly consumed by breast cancer survi-
vors due to postulated anti-inflammatory and anti-carcinoge-
nic properties. In a recent meta-analysis of the existing litera-
ture, namely 2 cohort studies from Japan, the conclusion was
that increased green tea consumption (more than 3 cups a
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day) may be inversely associated with risk of breast cancer
recurrence [18].

However, definite conclusions as to the therapeutic appli-
cation of soy foods and green tea are currently impossible to
make, due to the small number of studies.

Intervention studies

Early suggestive data from observational studies in the 1990s
resulted in the conduction of 2 large randomized, controlled
intervention studies in early-stage breast cancer survivors.
The Women’s Intervention Nutrition Study (WINS) focused
on the efficacy of a reduction of fat intake to 15% of total
energy [19], whereas the Women’s Healthy Eating and Living
(WHEL) study focused on the efficacy of a similar reduction
in fat intake and an increase in fruit, vegetable and fiber
consumption [20].

Neither study reported an effect of the intervention on
total mortality. The respective HR for the WIN study
was 0.89 (95% CI: 0.65-1.21, p = 0.56) and for the WHEL
study 0.97 (95% CI: 0.78-1.22, p = 0.82). In addition, the HR
for disease-free survival in both the WIN study (HR, 0.76,
p = 0.077) and the WHEL study (HR, 0.99, p = 0.87) did not
reach statistical significance. However, in the WIN study, sub-
group analysis revealed a significant effect of the intervention
in the ER/progesterone receptor-negative (PR-) subgroup,
which was not confirmed in a similar subgroup analysis of the
WHEL study. A subsequent analysis of the WHEL data
showed the greatest intervention effect in the subgroup of
the participants with the best-quality diet at baseline [21].
Another interesting difference between the 2 studies was that
the women of the WIN study randomized to the low-fat inter-
vention experienced a modest weight loss, resulting in a
weight difference of 2.7 kg compared to the control group,
whereas a parallel modest weight gain was observed in both
groups of the WHEL study. Reviewing both intervention
studies, one has to keep in mind that the extent of dietary
changes achieved in both studies was moderate and obviously
did not reach the defined targets. Furthermore, the interven-
tion programs focused only on the amount of fat, not fat
quality, as well as on fruit, vegetable and fiber intake, thereby
neglecting other potentially important dietary components [3].

Body Weight, Weight Gain, and Risk of Breast Cancer

The WCREF report has clearly established that overweight/
obesity is a risk factor for the development of breast cancer
[1]. In 9 prospective cohort studies with a total of 18,508 pa-
tients with breast cancer that addressed the association be-
tween change in weight and subsequent risk of breast cancer,
all reported that gaining weight from younger to older ages
was associated with a statistically significant increased risk of
breast cancer for pre- and postmenopausal women [7].
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Body Weight, Weight Gain, and Breast Cancer
Prognosis

In a recent meta-analysis, 43 studies were identified that en-
rolled women diagnosed between 1963 and 2005. The meta-
analysis showed poorer survival in obese compared with non-
obese women with breast cancer, which was very similar for
overall (HR, 1.33; 95% CI: 1.21-1.47) and breast cancer-spe-
cific mortality (HR, 1.33; 95% CI: 1.19-1.50). A similar result
was obtained when the waist/hip ratio (WHR), a measure of
body fat distribution, was used. Interestingly, and in contrast
to the role of obesity for the incidence of breast cancer, the
adverse effect of obesity on survival was slightly greater in
premenopausal as compared to postmenopausal women (HR,
1.47 vs. 1.22, not significant (n.s.)) [22]. In a systematic review,
there was some, but not convincing, evidence that weight gain
may reduce breast cancer prognosis [3].

Conclusions

The most consistent finding from the meta-analyses perfor-
med recently is that overweight and obesity are associated
with an elevated risk of developing breast cancer and a poorer
prognosis of patients with newly diagnosed breast cancer. On
average, obesity increased both overall and breast cancer-spe-
cific mortality by approximately 30%. The pathophysiological
link is not fully elucidated, but may include an increased es-
trogen production by adipose-tissue stromal cells, elevated
levels of insulin and insulin-like growth factor (IGF)-1, a role
of specific adipose tissue-derived factors (‘adipokines’), and
possibly other mechanisms related to an expanded fat mass
[23-25].

The associations between diet or dietary components and
breast cancer incidence and prognosis were weak and in-
consistent, which may be not only due to sparse data but also
to considerable errors in the measurement of food intake.
Nevertheless, current data suggest that a healthy/Mediterra-
nean-like diet characterized by high intake of fruit, vegeta-
bles, fiber, unsaturated fat and fish may have some protective
effect against breast cancer development and adverse out-
come, whereas an unhealthy/Western-style diet characterized
by high saturated-fat content, low fiber, processed and red
meat, and high alcohol intake has the opposite effect.

Unfortunately, there is a lack of intervention studies to fur-
ther develop and substantiate the dietary concept to modify
the risk of breast cancer and its prognosis. The 2 intervention
studies performed so far in women with breast cancer did not
provide clear evidence that a reduction in dietary fat intake
with or without concomitant increase in fruit, vegetables and
fiber improves survival, but had methodological limitations.
Thus, further intervention studies are urgently needed to
examine the efficacy and safety of lifestyle intervention in
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Table 1. Dietary factors/body weight associated with increased risk of developing postmenopausal breast cancer and poor disease prognosis

Breast cancer

Strength of evidence Incidence Prognosis
Convincing obesity obesity
alcohol
Probably weight gain weight gain
Limited/suggestive total fat high fat, low fiber
Inconclusive dietary pattern dietary pattern
macronutrients macronutrients

dietary supplements

dietary supplements
alcohol

Data were extracted from the World Cancer Research Fund/American Institute for Cancer Research (WCRF/AICR) report [1], the review by

Pattersson et al. [3], and a literature review by the authors.

women with breast cancer. Such intervention programs should
be multimodal, which also includes an increase in physical
activity. In view of the significant contribution of body fat
mass, it appears justified to aim for moderate weight loss in
overweight and obese women.

Until the results of such studies are available, the evidence
for dietary recommendations is solely based on the presented
literature. As summarized in table 1, a stable normal body
weight may have the strongest protective effect against breast
cancer, and weight management may also contribute to im-
proved cancer survival. In addition, but less evidence based, a

healthy, Mediterranean-type diet may confer some benefit
with regard to breast cancer prevention and improvement of
prognosis. It is well established that this type of diet signi-
ficantly reduces the risk of diabetes and cardiovascular
disease.
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