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Introduction

Breast cancer is the most common cancer in women with about 

71,000 newly diagnosed cases and roughly 18,000 deaths every year 

in Germany [1]. Given the high 5-year survival rate of currently 

88% [1], it becomes more and more important to examine which 

lifestyle factors could have a protective effect on breast cancer out-

come. Many studies have already evaluated the role of such factors 

on breast cancer prognosis, including diet [2–5], obesity/over-

weight [6–9], physical activity [10–13], smoking [14, 15], and 

breastfeeding [16]. The strongest evidence for an effect on breast 

cancer outcome was found for obesity/overweight and physical ac-

tivity [7, 12]. In contrast, the association between diet or specific 

dietary components and breast cancer prognosis is weak and in-

consistent. However, there are trends that dietary fat appears to 

increase mortality, whereas diets high in fiber may be protective 

[6]. A recent review summarized that a prudent/healthy diet rich in 

fruit, vegetables, wholegrain products, legumes, poultry, and fish 

seems to have a beneficial effect on all-cause mortality in breast 

cancer survivors. In contrast, a Western/unhealthy diet character-

ized by a high intake of refined grains, red meat, processed meat, 

and high-fat dairy products was linked to increased non-breast 

cancer-specific mortality and was significantly associated with in-

creased all-cause mortality [17].

The aim of this article is to present an overview of the latest 

published research on diet, dietary patterns, special diets, and spe-

cific dietary factors related to breast cancer survival and 

recurrence.

Material and Methods

We searched PubMed to identify relevant studies, systematic reviews, and 

meta-analyses which were published between 2010 and 2017. The search terms 

applied were ‘Diet AND breast cancer recurrence’ as well as ‘Diet AND breast 

Keywords
Breast cancer · Diet · Dietary pattern · Recurrence ·  
Mortality

Summary
Background: The impact of diet on breast cancer prog-
nosis is poorly understood. Therefore, we conducted a 
literature search summarizing the current evidence on 
the effect of diet on breast cancer recurrence and mortal-
ity. Methods: The PubMed database was searched for 
original studies, reviews, and meta-analyses published 
between 2010 and 2017. Studies related to diet, dietary 
patterns, special diets or specific dietary factors, and 
breast cancer recurrence or mortality were included. Re-

sults: Adherence to high diet quality indices (relative risk 
(RR) 0.74, 95% confidence interval (CI) 0.60–0.90) and a 
prudent/healthy dietary pattern (RR 0.76, 95% CI 0.60–
0.95) may have a beneficial effect on breast cancer prog-
nosis, whereas a Western/unhealthy diet is associated 
with poorer overall mortality (RR 1.44, 95% CI 1.17–1.77). 
For low-fat diets, the findings are inconsistent. A positive 
effect of the Mediterranean Diet was found for all-cause 
mortality, but no beneficial effect from other diets such 
as low-carbohydrate, ketogenic or vegetarian/vegan 
diets was observed. Alcohol consumption was associ-
ated with an increased risk for breast cancer recurrence. 
No general recommendation for soy exists, but occa-
sional intake seems to be acceptable, whereas the use of 
other supplements is not justified. Conclusion: Adher-
ence to high-quality diets and a prudent/healthy dietary 
pattern seem to be beneficial for breast cancer progno-
sis. No clear evidence for a benefit from special diets, 
soy products, or other supplements was found.
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cancer mortality’. Similarly, we combined the term ‘Dietary pattern’ and special 

diets as ‘Ketogenic diet’, ‘Low carbohydrate diet’, ‘Mediterranean diet’, and 

‘Vegetarian diet’. We also added relevant studies, reviews, and meta-analyses 

concerning frequently discussed dietary factors like ‘Soy’ and ‘Vitamin D’. In 

addition, the report of the World Cancer Research Fund (WCRF) on the role of 

lifestyle factors in breast cancer survivors was included [18].

Results

Diet

Up to now, there is only a limited number of randomized inter-

vention trials to be found which have investigated the influence of 

diet on breast cancer prognosis. Two large studies, the Women’s 

Intervention Nutrition Study (WINS) [19] and the Women’s 

Healthy Eating and Living (WHEL) study [20], addressed the ques-

tion whether a reduction of fat intake to 15–20% of total energy – 

and for WHEL an additional high intake in vegetables, fruit, and 

grains – improves the prognosis of early-stage breast cancer survi-

vors [19, 20]. Neither study reported an intervention effect on 

overall survival (WINS: hazard ratio (HR) 0.89, 95% confidence 

interval (CI) 0.65–1.21, p = 0.56; WHEL: adjusted HR 0.91, 95% CI 

0.72–1.15, p = 0.43). Regarding the primary endpoint disease-free 

survival, the WHEL study did not achieve statistical significance 

(adjusted HR 0.96, 95% CI 0.80–1.14, p = 0.63) [20], whereas for 

the WIN study a favorable effect of the dietary intervention was 

observed with marginal significance (HR 0.76, 95% CI 0.60–0.98, p 

= 0.077 for the stratified log rank test, p = 0.034 for the adjusted 

Cox model) [19]. A possible explanation for these differing results 

can be found in the difference in weight development. In contrast 

to WHEL, WINS showed a modest but statistically significant 

weight loss in the women of the intervention group (weight differ-

ence compared to the control group = 2.7 kg, p = 0.005) [19]. 

When interpreting the results of both studies, it should be noted 

that the intervention programs did not consider fat quality, many 

other dietary factors, or any other potentially relevant lifestyle 

factors.

Role of Dietary Patterns

The analysis of dietary patterns is an upcoming approach in the 

studies on the role of diet for breast cancer outcome and investi-

gates the effect of diet in total. In an analysis of participants with 

breast cancer from the Nurses’ Health Study (NHS), both the pru-

dent and Western dietary pattern was unrelated to all-cause or 

breast cancer mortality [21]. In a subsequent study in 2,729 women 

with invasive stage 1–3 breast cancer, again from the NHS, no as-

sociation was found between 4 dietary quality scores and breast 

cancer-related death [22].

In another cohort study from the Kaiser Permanente Northern 

California Cancer Registry including 1,901 women with early 

breast cancer, neither a prudent nor a Western dietary pattern was 

associated with risk of breast cancer recurrence or death from 

breast cancer [23].

In a more recent analysis of women diagnosed with breast can-

cer from the NHS, high diet quality scores, based on the Dietary 

Approaches to Stop Hypertension (DASH) score and the Alterna-

tive Healthy Eating Index-2010, were not associated with breast 

cancer recurrence and mortality [24]. In a prospective follow-up of 

2,522 German women with postmenopausal breast cancer, a 

healthy dietary pattern was inversely associated with overall mor-

tality (HR 0.74, 95% CI 0.47–1.15, p-trend 0.02) and breast cancer 

recurrence (HR 0.71, 95% CI 0.48–1.06, p-trend 0.02) in stage I–

IIIa patients only. No associations with breast cancer-specific mor-

tality and recurrence were reported for an unhealthy dietary pat-

tern [25].

In breast cancer survivors (41 cohort studies), a recently pub-

lished systematic review and meta-analysis [26] showed an associa-

tion of decreased overall mortality and adherence to high diet qual-

ity indices (high intake of fruit, vegetables, whole grains, legumes, 

and nuts as well as low intake of red and processed meat) (RR 0.74, 

95% CI 0.60–0.90, 3 studies) and adherence to a prudent/healthy 

dietary pattern (high intake of fruit, vegetables, whole grains, poul-

try, and low-fat dairy products) (RR 0.76, 95% CI 0.60–0.95, 3 

studies). High adherence to a Western/unhealthy dietary pattern 

(high intake of red and processed meat, refined grains, sweets and 

desserts, and high-fat dairy products) was associated with an in-

creased risk of overall mortality (RR 1.44, 95% CI 1.17–1.77, 3 

studies) [26]. No association was found with single food groups, 

and no significant results were presented for recurrence or breast 

cancer-specific mortality [26]. Even though the studies presented 

as well as the meta-analysis did not find consistent significant ef-

fects of dietary patterns and diet quality scores on breast cancer re-

currence and breast cancer-specific mortality, it is noteworthy that 

healthy dietary choices may be important, as women with diag-

nosed breast cancer are also at risk of death from non-breast can-

cer-related causes affected by diet. In addition, due to the limited 

sample sizes and limited observational periods of the current stud-

ies, additional cohort as well as intervention studies are needed to 

investigate the effect of dietary patterns or scores on breast cancer 

recurrence and mortality.

Mediterranean Diet

A recent systematic review and meta-analysis included 56 ob-

servational studies and examined the effect of the Mediterranean 

Diet (MedD) on all-cause cancer mortality and cancer-specific 

mortality in cancer survivors [27]. The highest adherence to a 

MedD score showed a significant negative correlation with total 

cancer mortality (RR 0.86, 95% CI 0.81–0.91, 15 studies) and all-

cause mortality in breast cancer patients (RR 0.92, 95% CI 0.87–

0.96, 16 studies) [27]. Among cancer survivors, the association be-

tween the adherence to the highest MedD category and risk of can-

cer mortality and recurrence was not significant [27]. Regarding 

breast cancer, only 1 cohort study investigated the effect of MedD 

on breast cancer-specific mortality and found no association with 

the MedD score [22].

However, it may be interesting in this context that adherence to 

the MedD was found to be associated with a lower incidence rate of 

breast cancer (RR 0.94, 95% CI 0.90–0.99, 7 studies) [27]. In addi-

tion, the PREDIMED trial examined in a secondary analysis the ef-
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fect of two types of a MedD on the incidence of breast cancer in 

4,152 women (without breast cancer history). The MedD group 

with extra virgin oil showed a significant reduction of breast cancer 

incidence (HR 0.32, 95% CI 0.13–0.79), whereas for the MedD 

group with extra nuts no significant effect was found (HR 0.59, 

95% CI 0.26–1.35) [28]. In summary, despite some evidence for a 

positive effect of a MedD on breast cancer incidence and all-cause 

mortality, the few observational studies do not show an association 

between MedD and breast cancer survival. The ongoing DIANA-5 

trial may shed more light on this question [29].

Vegetarian Diet

It was previously reported that high levels of plasma carotenoids 

as an expression of a diet high in vegetables and fruit might con-

tribute to a reduction of recurrence or of new primary breast can-

cer events [30]. A recent systematic review and meta-analysis of 

observational studies found for vegetarian and vegan diets a sig-

nificant modest reduction of the incidence risk of total cancer (RR 

0.92, 95% CI 0.87–0.98) but no significant association with all-

cause mortality and cancer mortality [31]. In general, data on 

breast cancer are rather scarce.

Low-Carbohydrate Diet

A prospective study from Japan [32] analyzed the age-adjusted 

mortality (MBC) from breast cancer (from the Vital Statistics of 

Japan) as a function of nutrient intake data from the National Nu-

trition Survey reports. An inverse correlation between the intake of 

carbohydrates and mortality from breast cancer was found, possi-

bly due to a lower fiber intake associated with a low carbohydrate 

intake [32]. The Health, Eating, Activity, and Lifestyle (HEAL) 

study – including 688 pre- and postmenopausal breast cancer sur-

vivors (stage 0–IIIA) – prospectively examined several dietary fac-

tors in relation to cancer prognosis. No significant associations 

were found for carbohydrate intake, glycemic load or glycemic 

index, and overall mortality as well as breast cancer-specific mor-

tality [33]. Although ‘low-carb’ und ‘ketogenic’ diets are popular as 

well as increasingly promoted and offered to breast cancer survi-

vors, we found no evidence supporting this type of diet, and the 

Japanese study reported even a negative correlation between carbo-

hydrate intake and breast cancer mortality.

Alcohol

Observational studies have investigated the relationship be-

tween alcohol intake and prognosis in women with breast cancer 

[34–37]. A recently published systematic review and meta-analysis, 

including 7 studies for breast cancer, demonstrated that alcohol in-

take was associated with an increased risk of breast cancer recur-

rence (RR 1.21, 95% CI 1.06–1.39). However, an association with 

overall mortality (including 21 cohort studies with pre- and post-

diagnosis alcohol exposure) was not found [26]. Altogether, due to 

the well-known adverse effects of alcohol on general health as well 

as its likely contribution to breast cancer development in both pre- 

and postmenopausal women [38], adherence to national dietary 

guidelines for alcohol intake seems to be appropriate also for breast 

cancer survivors [39]. The German Nutrition Society (DGE) states 

that alcohol consumption is not recommendable per se but that an 

alcohol intake of up to 10 g/day in healthy women and up to 20 g/

day in healthy men is currently considered to be tolerable [40].

Soy

A recent review examined the association between soy intake 

and breast cancer and concluded that the available data from 

human studies – concerning risk and prognosis – are too inconsist-

ent for a clear statement [41]. There is limited evidence for a nega-

tive correlation of soy/soy products with all-cause mortality in 

breast cancer patients [18]. In total, there is no general recommen-

dation of a soy-rich nutrition for breast cancer survivors, but occa-

sional intake seems to be acceptable. Supplement intake is clearly 

not recommended [41].

Vitamin D

A recent randomized clinical trial examined the effect of com-

bined supplementation with vitamin D and calcium on cancer inci-

dence in 2,303 postmenopausal women and found no significant 

risk reduction for all cancer types [42]. A comprehensive meta-

analysis of the non-skeletal effects of vitamin D supplementation 

showed a modest reduction of all cancer mortality (RR 0.88, 95% 

CI 0.78–0.98) [43]. In addition, higher serum 25-hydroxyvitamin 

D levels were found to be associated with lower breast cancer mor-

tality (pooled RR 0.58, 95% CI 0.40–0.85; highest vs. lowest quin-

tile: HR 0.56, 95% CI 0.40–0.70) [44]. However, there is no data 

available on the effect of vitamin D supplementation on breast can-

cer survival. Various kinds of breast cancer therapy can increase 

the risk of bone loss; therefore, in women with breast cancer at 

high risk of fractures, vitamin D supplementation can be consid-

ered as a useful preventive measure, particularly in those patients 

with low 25-hydroxyvitamin D levels.

Alternative and complementary medicine, including dietary 

supplements, is widely used among breast cancer patients [45–47]. 

People assume that they can reduce toxic side effects of cancer 

treatment, prevent cancer recurrence, and improve their overall 

health [48, 49]. However, a comprehensive literature review re-

ported mixed results in terms of multivitamin use and breast can-

cer outcome. Both beneficial and adverse effects on overall and 

breast-cancer mortality as well as recurrence were observed [11]. 

The evidence-based S3 guideline ‘Clinical Nutrition in Oncology, 

the German Society for Nutritional Medicine (DGEM)’ does not 

recommend the use of dietary supplements to prevent cancer re-

currence in general [50]. The WCRF advises cancer patients to 

meet nutrient requirements through adequate nutrition without 

taking supplements [39]. The intake of dietary supplements, espe-

cially antioxidants, during radio- and chemotherapy was observed 

to have undesirable effects in terms of compromising treatment ef-

ficacy and protecting tumor cells [51–53]. Based on these observa-

tions and the inconsistent data, the DGEM advises cancer patients 

against the use of supplements (high-dose antioxidants, glutamine, 

omega-3 fatty acid, fish oil) during chemotherapy treatment [50]. 

Furthermore, the intake of high or long-term doses of several sup-
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plements was found to be associated with the development of spe-

cific cancer types [54–56] and can also lead to intoxications [57].

In summary, the use of dietary supplements among cancer pa-

tients without confirmed nutritional deficiencies is currently not 

justified. If their administration is necessary for other medical rea-

sons, it should be regularly monitored by the treating physician.

Dietary Recommendations for Women with Breast Cancer

A report published by the WCRF in 2014 systematically ana-

lyzed the global scientific data on lifestyle factors like diet, physical 

activity, and body weight in breast cancer survivors [18]. Regard-

ing diet and breast cancer survival, the expert panel concluded that 

the evidence was:

– limited-suggestive that consumption of foods containing fiber, 

before and after diagnosis, may decrease all-cause mortality 

risk;

– limited-suggestive that intake of foods containing soy, after di-

agnosis, decreased all-cause mortality risk;

– limited-suggestive that a diet high in fat and saturated fat, be-

fore diagnosis, increased the risk for all-cause mortality follow-

ing a breast cancer diagnosis.

Although the panel noted that evidence on survivorship was too 

limited to make general diet recommendations for breast cancer 

patients [18], the WCRF suggested that all cancer survivors should 

follow the general Cancer Prevention Recommendations (table 1) 

[39, 58].

Discussion and Conclusion

The available data regarding the association between diet or spe-

cific dietary components and breast cancer prognosis are limited 

and often inconsistent. Nevertheless, current data suggest that a 

healthy diet characterized by a high intake of fruit, vegetables, whole 

grains, and poultry as well as low-fat dietary products may have a 

positive effect on breast cancer overall survival, whereas an un-

healthy/Western diet including a high intake of red/processed meat, 

refined grains, sweets/desserts, and high-fat dairy products may re-

sult in the opposite. This trend has already been observed earlier and 

seems to have remained constant during recent years [59].

In terms of breast cancer survival, there is no evidence for any 

benefit from other special diets like low-carbohydrate, ketogenic or 

vegetarian diets, despite increasingly promoted in clinical care. A 

positive effect of the MedD was found for all-cause mortality in 

breast cancer patients but not for recurrence. A positive effect of 

the intake of vitamin D on survival from breast cancer is not for-

mally proven by the available data but may be plausible based on 

studies on breast cancer incidence and total cancer mortality. 

There is also insufficient evidence for recommendation of a soy-

based nutrition. Occasional consumption seems to be acceptable, 

though. For alcohol consumption the results were inconsistent; 

however, following the recommendations of the WCRF and the 

national guidelines seems to be reasonable.

Among all lifestyle factors and beyond physical activity the 

strongest evidence of an impact on breast cancer prognosis was 

found for obesity and overweight. On average, obesity increases the 

risk of mortality (all-cause mortality and breast cancer-specific 

mortality) by approximately 30% [6]. Based on the fact that women 

often gain weight after breast cancer diagnosis, which also in-

creases the mortality risk [60, 61], not only dietary habits but also 

body weight control should gain greater attention.

The current knowledge is mainly based on observational stud-

ies. Against this background, randomized controlled lifestyle inter-

vention trials are urgently needed to substantiate the observed as-

sociations. The two large intervention trials conducted in women 

with breast cancer so far produced discrepant results and did not 

provide clear evidence that dietary fat reduction improves progno-

sis. They also did not consider other important lifestyle factors 

such as physical activity, body weight control, and diet quality. 

Thus, clinical trials should investigate multimodal lifestyle inter-

ventions including dietary changes and physical activity as well as 

body weight management. Such multimodal concepts are currently 

explored in several ongoing lifestyle intervention trials in breast 

cancer patients. In Germany, the SUCCESS C trial, a multicenter 

randomized phase III study with a 2 × 2 factorial design, currently 

investigates the effect of an individualized lifestyle intervention 

aiming at moderate weight loss on disease-free survival in women 

with Her2/neu-negative breast cancer [62].

Despite the lack of convincing data for a significant effect of nu-

trition on breast cancer mortality and recurrence, adherence to a 

healthy diet is also recommended for other reasons. A prudent/

healthy dietary pattern is associated with prevention of and de-

creased mortality from cardiovascular disease [63, 64], the most 

common comorbidity of breast cancer survivors [65]. Therefore, 

changing diet towards a healthy dietary pattern may offer multiple 

health benefits and improve life expectancy.
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Table 1. Cancer Prevention Recommendations by the World Cancer Re-

search Fund [39]

Keep weight low within the healthy range

Be physically active for at least 30 min every day, and sit less

Avoid high-calorie foods and sugary drinks

Eat more grains, vegetables, fruit and beans

Limit intake of red meat (less than 500 g/week) and avoid processed meat

Do not drink alcohol. If you do, limit alcoholic drinks and follow national 

guidelines

Eat less salt and avoid moldy grains and cereals

Aim to meet nutritional needs through diet alone
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