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Introduction

	 Breast cancer is the most common malignancy 
affecting women and the most common cause of cancer 
death in the world. About 1.38 million new cases of breast 
cancer among women were estimated to have occurred 
in 2008, making it currently the second most common 
malignant among women worldwide (Zhang et al., 2012). 
It was estimated that 192,370 women would be diagnosed 
with and 40,170 women would die of cancer of the breast 
in 2009 (Li et al., 2010). 
	 It is reported that soy food might have the potential 
cancer inhibitory effect in breast cancers expressing 
oestrogen receptor (Zhang et al., 2012). Recent meta-
analyses (Qin et al., 2006; Trock et al., 2006; Enderlin et 
al., 2009; Dong et al., 2011) showed that soy isoflavones 
intake was associated with a reduced risk of breast 
cancer incidence. Whereas other studies have shown that 
isoflavones, the major component of soy, enhance the 
proliferation of breast cancer cells in vitro (Taylor et al., 
2009), promote mammary tumor growth in rats (Helferich 
et al., 2008), and possibly interfere with the effectiveness 
of tamoxifen (Schwartz et al., 1998; Ju et al., 2008). As 
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Abstract

	 Background and Objectives: Data on associations between soy food intake after cancer diagnosis with breast 
cancer survival are conflicting, so we conducted this meta-analysis for more accurate evaluation. Methods: 
Comprehensive searches were conducted to find cohort studies of the relationship between soy food intake after 
cancer diagnosis and breast cancer survival. Data were analyzed with comprehensive meta-analysis software. 
Results: Five cohort studies (11,206 patients) were included. Pooling all comparisons, soy food intake after 
diagnosis was associated with reduced mortality (HR 0.85, 95%CI 0.77 0.93) and recurrence (HR 0.79, 95%CI 
0.72 0.87). Pooling the comparisons of highest vs. lowest dose, soy food intake after diagnosis was again associated 
with reduced mortality (HR 0.84, 95%CI 0.71 0.99) and recurrence (HR 0.74, 95%CI 0.64 0.85). Subgroup analysis 
of ER status showed that soy food intake was associated with reduced mortality in both ER negative (highest 
vs. lowest: HR 0.75, 95%CI 0.64 0.88) and ER positive patients (highest vs. lowest: HR 0.72, 95%CI 0.61 0.84), 
and both premenopausal (highest vs. lowest: HR 0.78, 95%CI 0.69 0.88) and postmenopausal patients (highest 
vs. lowest: HR 0.81, 95%CI 0.73 0.91). In additioin,  soy food intake was associated with reduced recurrence in 
ER negative (highest vs. lowest: HR 0.64, 95%CI 0.44 0.94) and ER+/PR+ (highest vs. lowest: HR 0.65, 95%CI 
0.49 0.86), and postmenopausal patients (highest vs. lowest: HR 0.67, 95%CI 0.56 0.80). Conclusion: Our meta-
analysis showed that soy food intake might be associated with better survival, especially for ER negative, ER+/
PR+, and postmenopausal patients. 
Keywords: Soy foods - breast neoplasms - survival - meta-analysis - receptor status - postmenopausal

RESEARCH ARTICLE

Post-diagnosis Soy Food Intake and Breast Cancer Survival: 
A Meta-analysis of Cohort Studies

Feng Chi*, Rong Wu, Yue-Can Zeng, Rui Xing, Yang Liu, Zhao-Guo Xu

a result, clinicians treating women with breast cancer 
frequently caution them to either avoid soy foods entirely 
or use them in moderation (Doyle et al., 2006; Helferich 
et al., 2008; Velentzis et al., 2008). A cohort study of 
1459 Chinese breast cancer patients who commonly eat 
soy foods prior to cancer diagnosis showed that there 
were not any association between soy food intake and 
disease-free breast cancer survival (Boyapati et al., 2005). 
And another study conducted by Fink et al (Fink et al., 
2007) reported that reduced hazard ratios [hazard ratio 
(95% confidence interval)] for all-cause mortality were 
observed among premenopausal and postmenopausal 
women for the highest quintile of intake prior to cancer 
diagnosis, compared with the lowest, for isoflavones [0.52 
(0.33-0.82)]. Regarding to the associations between soy 
food intake after cancer diagnosis and survival (mortality 
or recurrence), the results were not the same based on 
available cohort studies (Guha et al., 2009; Shu et al., 
2009; Kang et al., 2010; Caan et al., 2011; Nechuta et 
al., 2012; Zhang et al., 2012). One meta-analysis of four 
prospective cohort studies (Boyapati et al., 2005; Fink et 
al., 2007; Guha et al., 2009; Shu et al., 2009) showed that 
soy isoflavones intake was inversely associated with risk 
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of breast cancer recurrence (Dong et al., 2011). However, 
two (Boyapati et al., 2005; Fink et al., 2007) of them 
investigated whether soy intake prior to cancer diagnosis 
might be associated with breast cancer survival, and the 
rest (Guha et al., 2009; Shu et al., 2009) evaluated whether 
soy intake after cancer diagnosis might be associated with 
breast cancer survival. This meta-analysis did not conduct 
subgroup analysis of the time of soy foods intake (prior to 
cancer diagnosis vs. after diagnosis). Meanwhile, one of 
the four included studies focused on survival (Fink et al., 
2007), and the other three focused on recurrence (Boyapati 
et al., 2005; Guha et al., 2009; Shu et al., 2009). So whether 
soy intake after cancer diagnosis might be associated with 
breast cancer survival (including mortality or recurrence) 
deserved a further meta-analysis.

Materials and Methods

	 We did this systematic review of the available literature 
in accordance with Guidelines for Meta-Analyses and 
Systematic Reviews of Observational Studies [MOOSE] 
(Stroup et al., 2000) for the conduct of meta-analyses of 
observational studies.

Search Strategy
	 PubMed, EMBASE, ISI Web of Knowledge, and 
Chinese Biomedical Database were searched using 
(soybean or soybeans or soybean or soy beans or 
soy bean or soy food or soy foods or glycine max or 
isoflavones or isoflavone or homoisoflavones) and (breast 
cancers or breast cancer OR breast neoplasm or breast 
neoplasms OR breast tumor OR breast tumors OR breast 
adenocarcinoma). If possible, subject heading terms 
such as Medical Subject Headings terms were added 
in all searches. Reference lists from the meta-analysis, 
review articles about this topic and identified trials were 
hand-searched to identify further relevant citations. 
All the searches were conducted independently by two 
reviewers (Feng Chi and Rong Wu) in November 2012 
without language restrictions (updated in January 2013); 
differences were checked by each other and resolved by 
discussion.

Inclusion criteria and study selection
	 We identified all published cohort studies that 
evaluated whether soy intake after cancer diagnosis affect 
the survival (including mortality or recurrence) in breast 
cancer patients. When multiple articles for a single study 
had been published, we used the latest publication and the 
most detailed data. We excluded studies which evaluated 
whether soy intake before cancer diagnosis affect the 
survival (including mortality or recurrence) in breast 
cancer patients. Letters, comments, editorials, practice 
guidelines and trials published without the outcome 
measures of interest were excluded. Two reviewers 
(Yue Can Zeng and Rui Xing) independently assessed 
potentially relevant citations for inclusion, disagreements 
were resolved involved with a third reviewer (Feng Chi).

Data abstraction
	 Using a standardized data extraction form by two 

authors (Yang Liu and Zhao Guo Xu), we collected the 
following baseline characteristics for cases and control 
groups: lead author, publication year, study design, mean 
age, variation in age, sex, sample size and outcomes. Any 
disagreement in abstracted data was resolved by a third 
reviewer (Feng Chi).

Data analysis
	 Meta-analysis was conducted by comprehensive 
meta-analysis software version 2.0. The percentage of 
variability (heterogeneity) across trials attributable to 
heterogeneity beyond chance was estimated with the 
I² statistic, which was deemed significant when p was 
less than 0.05 or I-square was more than 50%. Data was 
pooled using fixed-effect model if the heterogeneity is 
not significant and the random-effects model was also 
considered when there was a significant heterogeneity 
across trials. Subgroup analyses of different continents 
(Asian populations vs. Western populations), different 
ER status (ER- vs. ER+), different menopausal status 
(premenopausal vs. postmenopausal), and different doses 
based available data. The results for the comparisons (all 
doses vs. the lowest dose, the highest vs. the lowest) were 
both calculated. Whether soy intake could affect those 
people who use tamoxifen was also assessed.

Results 

Search results
	 After comprehensive search, we got 3633 citations 
(Pubmed: n=398, Embase: n=15, Web of Science: n 
=1821, Chinese Biomedical Database: n=346, reference 
tracking: n=37). After duplicating 792 citations, we 
excluded studies that were not about soy food (n =849), not 
about breast cancer (n =618), not cohort studies (n=864), 
not about survival (n=328). After reading full-texts, we 
excluded reviews (n =47), experimental studies (n =88) 
and not about survival (n=41). Finally, five cohort studies 
(six citations (Guha et al., 2009; Shu et al., 2009; Kang et 
al., 2010; Caan et al., 2011; Nechuta et al., 2012; Zhang 
et al., 2012)) (11206 patients) were included.

Characteristic of included studies
	 Three of them (Shu et al., 2009; Kang et al., 2010; 
Zhang et al., 2012) were form China and two (Guha et 
al., 2009; Caan et al., 2011) from USA. The total number 
ranges from 524 to 5042. Three of them (Guha et al., 2009; 
Kang et al., 2010; Zhang et al., 2012) were hospital-based 
and one (Shu et al., 2009) was community-based, and 
the last one (Caan et al., 2011) was unclear. The median 
follow-up ranged from 3.9 years to 7.3 years. And the 
other characteristics were presented in Table 1.

Results of meta-analysis
	 Mortality: Based on available evidence, soy protein 
intakes (g/day) were associated reduced mortalities in the 
following comparisons: 2.12-7.03 vs. < 2.12 (HR 0.73, 
95%CI 0.54 0.98) and >13.03 vs. < 2.12 (HR 0.71, 95%CI 
0.52 0.98). There was not an association between 7.03-
13.03 g/day soy protein intake between < 2.12 g/day soy 
protein intake (0.71, 95%CI 0.44 1.15). Soy isoflavones 
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Table 2. Summary of Finding
Death	 ER-	 ER+				    Premenopausal	 Postmenopausal	 Tamoxifen users	 Overall 

All doses	 0.75 (0.66 0.85)	 0.77 (0.69 0.87)				    0.81 (0.72 0.90)	 0.84 (0.75 0.93)	 0.77 (0.58 1.01)	 0.85 (0.77 0.93)
	 I2=0%, p=0.87	 I2=0%, p=0.55				    I2=40%, p=0.08	 I2=14%, p=0.31	 I2=10%, p=0.33	 I2=20%, p=0.23
Highest vs. lowest	 0.70 (0.58 0.84)	 0.74 (0.60 0.91)				    0.78 (0.69 0.88)	 0.81 (0.73 0.91)	 0.26 (0.06 1.10)	 0.84 (0.71 0.99)
	 I2=0%, p=0.99	  I2=44%, p=0.17				    I2=0%, p=0.82	 I2=41%, p=0.16		  I2=11%, p=0.35

Recurrence	 ER-	 ER+	 ER-/PR+	 ER+/PR-	 ER+/PR+	 Premenopausal	 Postmenopausal	 Tamoxifen users	 Overall 

All doses	 0.72 (0.54 0.97)	 0.90 (0.74 1.08)	 1.08 (0.91 1.29)	 1.12(0.93 1.35)	 0.70 (0.60 0.80)	 0.92 (0.78 1.08)	 0.75 (0.67 0.84)	 1.17 (0.92 1.47)	 0.79 (0.72 0.87)
	 I2=0%, p=0.33	 I2=31%, p=0.23	 I2=0%, p=0.98	 I2=0%, p=0.82	 I2=0%, p=0.90	 I2=0%, p=1.00	 I2=36%, p=0.18	 I2=0%, p=0.97	 I2=0%, p=0.56
Highest vs. lowest	 0.64 (0.44 0.94)	 0.81 (0.63 1.04)	 1.08 (0.73 1.59)	 1.14 (0.80 1.63)	 0.65 (0.49 0.86)	 0.91 (0.72 1.14)	 0.67 (0.56 0.80)	 0.90 (0.48 1.67)	 0.74 (0.64 0.85)
						      I2=0%, p=0.82	 I2=0%, p=0.75	 I2=54%, p=0.14	 I2=0%, p=0. 65

Table 1. The Characteristics of Included Studies
Study ID      Country         Setting 	            Total No.  No. of  	No. of     Age   	 Menopausal 	   Tamoxifen   ER status      	Follow-up 
		  	 death 	recurrence  (years)   status 	Post-/pre-   use(Y/N)          (+/-)	

Zhang 2012 	 China	 Hospital-based	 616	 79		  45.7±6.2	 326/290	 350/266	 378/238	 52.1 (9-60) months
Shu 2009	 China	 Community-based	 5,042	 444	 534	 25-70	 2572/2461	 2622/2408	 3181/1722	 3.9 (0.5-6.2) years
Kang 2010	 China	 Hospital-based	 524	 154	 185	 29-72	 276/248	 438/84	 447/77	 5.1 years
Guha 2009	 USA	 Hospital-based	 1954		  282	 -	 1268/416	 1517/434	 1594/335	 6.31 years
Caan 2011	 USA	 -	 3088	 271	 448	 18-70	 2426/306	 -	 -	 7.3 years

Figure 1. Meta-analysis Results of Soy Food Intake 
for Breast Cancer Death and Recurrence (highest vs. 
lowest)

Figure 2. Subgroup Analysis Results of ER Statuses 
of Soy Food Intake for Breast Cancer Death (highest 
vs. lowest)

Figure 3. Subgroup Analysis Results of ER Statuses 
of Soy Food Intake for Breast Cancer Recurrence 
(highest vs. lowest)

Figure 4. Subgroup Analysis Results of Menopausal 
Statuses of Soy Food Intake for Breast Cancer 
Recurrence (highest vs. lowest)

(mg/day) intakes were associated with reduced mortalities 
in the following comparisons: 17.32-28.83 vs. < 7.56 (HR 
0.64, 95%CI 0.45 0.92) and > 28.83 vs. < 7.56 (HR 0.62, 
95%CI 0.42 0.91), but not in the other comparisons: 4-10 
vs. < 4 (HR 1.06, 95%CI 0.77 1.46, I2=0%), >10 vs. <4 
(HR 0.81, 95%CI 0.61 1.07), 7.56-17.32 vs. < 7.56 (HR 
0.77, 95%CI 0.55 1.08), 15.3-25.4 vs. < 15.2 (HR 1.14, 
95%CI 0.87 1.49, I2=0%), 25.5-42.3 vs. < 15.2 (HR 1, 
95%CI 0.75 1.33, I2=0%), and > 42.3 vs. < 15.2 (HR 0.98, 
95%CI 0.74 1.30, I2=13%). Pooling all comparisons, soy 
foods intake after diagnosis was associated with reduced 
mortality (HR 0.85, 95%CI 0.77 0.93, I2=20%) (Table 2). 
And pooling the comparisons of highest vs. lowest dose 
soy food intake, soy foods intake after diagnosis was also 
associated with reduced mortality (HR 0.84, 95%CI 0.71 
0.99, I2=11%) (Figure 1, Table 2).
	 Subgroup analysis of ER status showed that soy food 
intake was associated with reduced mortality in both ER 
negative patients (all comparisons: HR 0.78, 95%CI 0.70 
0.85, I2=0%; highest vs. lowest: HR 0.75, 95%CI 0.64 
0.88, I2=0%) and ER positive patients (all comparisons: 
HR 0.75, 95%CI 0.69 0.83, I2=0%; highest vs. lowest: 
HR 0.72, 95%CI 0.61 0.84, I2=0%) (Figure 2, Table 2). 
Subgroup analysis of menopausal status showed that soy 

food intake was associated with reduced mortality in 
both premenopausal patients (all comparisons: HR 0.81, 
95%CI 0.72 0.90, I2=40%; highest vs. lowest: HR 0.78, 
95%CI 0.69 0.88, I2=0%) and postmenopausal patients 
(all comparisons: HR 0.84, 95%CI 0.75 0.93, I2=14%; 
highest vs. lowest: HR 0.81, 95%CI 0.73 0.91, I2=41%) 
(Table 2).
	 Soy food intake was not associated with reduced 
mortality in breast cancer patients who used tamoxifen 
(all comparisons: HR 0.77, 95%CI 0.58 1.01, I2=10%; 
highest vs. lowest: HR 0.26, 95%CI 0.06 1.10) (Table 2).
	 Recurrence: Soy isoflavones (mg/day) intakes were 
associated with reduced recurrences in the following 
comparisons: 15.3-25.4 vs. < 15.2 (HR 0.82, 95%CI 0.68 
0.98, I2=0%), 25.5-42.3 vs. < 15.2 (HR 0.76, 95%CI 0.62 
0.94, I2=0%), >10 vs. <4 (HR 0.74, 95%CI 0.59 0.92, 
I2=0%) and > 42.3 vs. < 15.2 (HR 0.73, 95%CI 0.61 0.89, 
I2=32%), but not in 4-10 vs. < 4 (HR 1, 95%CI 0.78 1.28, 
I2=0%). Pooling all comparisons, soy foods intake after 
diagnosis was associated with reduced recurrence (HR 
0.79, 95%CI 0.72 0.87, I2=0%) (Table 2). And pooling the 
comparisons of highest vs. lowest dose soy food intake, 
soy foods intake after diagnosis was also associated with 
reduced recurrence (HR 0.74, 95%CI 0.64 0.85, I2=0%) 
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(Figure 1, Table 2).
	 Subgroup analysis of ER status showed that soy food 
intake was associated with reduced recurrence in ER 
negative patients (all comparisons: HR 0.72, 95%CI 0.54 
0.97, I2=0%; highest vs. lowest: HR 0.64, 95%CI 0.44 
0.94) and ER+/PR+ patients (all comparisons: HR 0.70, 
95%CI 0.60 0.80, I2=0%; highest vs. lowest: HR 0.65, 
95%CI 0.49 0.86), but not in ER positive patients (all 
comparisons: HR 0.90, 95%CI 0.74 1.08, I2=31%; highest 
vs. lowest: HR 0.81, 95%CI 0.63 1.04), ER-/PR+ (all 
comparisons: HR 1.08, 95%CI 0.91 1.29, I2=0%; highest 
vs. lowest: HR 1.08, 95%CI 0.73 1.59) and ER+/PR- (all 
comparisons: HR 1.12, 95%CI 0.93 1.35, I2=0%; highest 
vs. lowest: HR 1.14, 95%CI 0.80 1.63) (Figure 3, Table 
2). 
	 Subgroup analysis of menopausal status showed that 
soy food intake was associated with reduced mortality 
in postmenopausal patients (all comparisons: HR 0.75, 
95%CI 0.67 0.84, I2=36%; highest vs. lowest: HR 0.67, 
95%CI 0.56 0.80, I2=0%), but not in premenopausal 
patients (all comparisons: HR 0.92, 95%CI 0.78 1.08, 
I2=0%; highest vs. lowest: HR 0.91, 95%CI 0.72 1.14, 
I2=0%) (Figure 4, Table 2).
	 Soy food intake was not associated with reduced 
recurrence in breast cancer patients who used tamoxifen 
(all comparisons: HR 1.17, 95%CI 0.92 1.47, I2=0%; 
highest vs. lowest: HR 0.90, 95%CI 0.48 1.67) (Table 2).

Discussion

Summary of finding: Based on available evidence, 
soy food intake might be associated with lower mortality 
and recurrence. Subgroup analyses showed that soy food 
intake was associated with lower mortality regardless of 
ER and menopausal statuses. However, soy food intake 
was associated with lower recurrence in ER negative, 
ER+/PR+, and postmenopausal patients. This means ER 
and menopausal statuses might not affect the association 
of soy food intake with mortality, but they could influence 
the association of soy food intake with recurrence. 

Soy isoflavones in the soy food are the most 
important constituents, which are structurally similar to 
17β-estradiol, the primary endogenous estrogen (Guha et 
al., 2009). Some studies (Trock et al., 2006; Taylor et al., 
2009; Zhang et al., 2012) showed it played a competitive 
role with endogenous estrogens for binding of estrogen 
receptors in the breast and stimulate cell proliferation. 
Depending on the estrogen environment, isoflavones 
could act as ER antagonists by attenuating the estrogenic 
response of 17β-estradiol or as ER-agonists when there 
is a greater chance of binding to ERs (Guha et al., 2009). 
This would increase synthesis of sex hormone binding 
globulin (thus lowering the biological availability of sex 
hormones), inhibit 17β-hydroxysteroid dehydrogenases 
(thus reducing estrogen synthesis), and increase clearance 
of steroids from the circulation (Trock et al., 2006; Taylor 
et al., 2009; Zhang et al., 2012). Soy isoflavones also act 
independently of the ER: they exhibit anti-proliferative, 
anti-oxidant, and anti-inflammatory properties in vivo 
and in vitro (Guha et al., 2009). However, soy isoflavones 
exhibit only weak estrogenic activity: daidzein has 10-4 

the activity per mole as 17β-estradiol (Wang et al., 1996; 
Santell et al., 1997). These anti-estrogenic effects by 
soy food intake may play a positive role in the better 
breast cancer outcomes (Shu et al., 2009; Zhang et al., 
2012). This might explain why soy food intake might be 
associated with lower mortality and recurrence. However, 
there is large inter-individual variability in isoflavone 
metabolism, which primarily depends on intestinal flora 
and genetic polymorphisms (Moon et al., 2006; Nechuta et 
al., 2012). Thus, the mechanism and role of soy in breast 
carcinogenesis remains unresolved. 

After menopause, despite the loss of ovarian hormones, 
most estrogens are formed in the peripheral tissues and 
exert their effects locally in a paracrine or intracrine 
manner (Nakata et al., 2003). Among postmenopausal 
women, the concentration of 17β-estradiol in breast 
tumors is at least 20-fold higher than that in the circulation, 
but among premenopausal women with breast cancer, this 
difference was only five-fold (Pasqualini et al., 2005). 
In vitro experiments also have shown that isoflavones 
inhibit the activity of aromatase and 17β-hydroxysteroid 
dehydrogenases involved in the synthesis of estradiol from 
circulating androgens and estrones (Brooks et al., 2005; 
Lacey et al., 2005). So it is said that soy isoflavones may 
have a protective effect in terms of initiation or progression 
of breast cancer because they inhibit the local production 
of estrogens from circulating precursors in breast tissue 
(Kang et al., 2010). Postmenopausal women may take 
soy-based supplements as an alternative to hormone 
replacement therapy because they are a natural source 
of exogenous estrogen (Morris et al., 2000; Harris et 
al., 2002). This may explain the beneficial effects of soy 
isoflavones on postmenopausal patients. And this might 
be the reasons that soy food intake was associated with 
lower recurrence in postmenopausal patients from our 
meta-analysis.

Tamoxifen is an anti-estrogen widely prescribed to 
women with ER positive (ER+) tumors as a long-term 
adjuvant therapy to prevent recurrences (Moon et al., 
2006). Experimental studies suggest that soy isoflavones 
may interact with tamoxifen therapy (Messina et al., 
2001), with some studies showing a potential benefit of 
combined dietary isoflavone intake and tamoxifen therapy 
use on the inhibition of breast tumor growth (Constantinou 
et al., 2001; Tanos et al., 2002), whereas other studies have 
reported a reduction in the anticancer effects of tamoxifen 
on breast tissue due to competing for binding to estrogen 
receptors (Jones et al., 2002; Liu et al., 2005; Ju et al., 
2008). Therefore, physicians in the United States caution 
women who have received tamoxifen therapy against 
consuming soy foods and supplements (Constantinou et 
al., 2005). However, our meta-analysis did not identify 
any good or bad effects on mortality and recurrence for 
those breast cancer patients who use tamoxifen. 

Strength and limitations: To our knowledge, this is the 
first meta-analysis of available prospective cohort studies 
focusing on the associations between soy food intake 
post-diagnosis and breast cancer survival. Our meta-
analysis used the strict conducting methods according to 
the Cochrane handbook recommended criteria: search as 
many resources as possible, independently select studies 
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and abstract data and assess the quality. However, this 
meta-analysis still has limitations. First, this meta-analysis 
only searched English and Chinese databases. This 
means that those studies might fulfill inclusion criteria in 
other languages might be missed. Due to few studies we 
included (five cohort studies), publication bias analysis 
could be conducted. So we could not judge whether there 
was publication biases in this meta-analysis. That is to say, 
selective bias might exist in this meta-analysis. Second, 
we retrieved data based on published results and we did 
not contact authors for raw data. This makes conducting 
a dose-response relationship between soy foods intake 
and breast cancer survival difficult. Third, indeed there 
were a lot of instruments for assess the quality of cohort 
studies, such MINOR, NOS, but none of them could reflect 
the quality of cohort studies adequately. So we did not 
evaluate the quality in our meta-analysis, which might 
be an important flaw in this study.   

Implications to the research and practice: In all included 
studies, the dose categories were not different. That is why 
we failed to conduct dose-response relationship between 
soy food intake and breast cancer survival. In order to 
better evaluate the relationship between soy food intake 
and breast cancer survival, standardized dose categories of 
soy food intake should be developed for the future studies 
to follow. Few included studies did not evaluate whether 
PR status affect the relationship between soy food intake 
and breast cancer survival or not. That is why it is hard 
for us to meta-analyze the affections of PR status on the 
relationship between soy food intake and breast cancer 
survival. So in the future, studies focusing on this topic 
should be conducted.

Our meta-analysis showed that soy food intake 
might be associated with lower mortality and recurrence. 
Subgroup analyses showed that soy food intake was 
associated with lower mortality regardless of ER and 
menopausal statuses. However, soy food intake was 
associated with lower recurrence in ER negative, ER+/
PR+, and postmenopausal patients. So Based on available 
evidence, soy food intake should be encouraged in order to 
avoid mortality and recurrence, especially for ER negative, 
ER+/PR+, and postmenopausal patients.

In conclusion, our meta-analysis showed that soy 
food intake might be associated with lower mortality 
and recurrence. Subgroup analyses showed that soy food 
intake was associated with lower mortality regardless of 
ER and menopausal statuses. However, soy food intake 
was associated with lower recurrence in ER negative, 
ER+/PR+, and postmenopausal patients.
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