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Abstract: Objective: A meta-analysis was carried out to summarize published data on the relationship between
breast cancer and dietary factors. Methods: Databases in Chinese (China National Knowledge Infrastructure [CNKI],
China Biology Medicine [CBM], WanFang, VIP) and in English (PubMed and Web of Science) were searched for ar-
ticles analyzing vegetable, fruit, soy food and fat consumption and breast cancer risk published through June 30,
2013. Random effects models were used to estimate summary odds ratios (OR) based on high versus low intake,
and subgroup analysis was conducted according to region, study design, paper quality and adjustment for confound-
ing factors to detect the potential source of heterogeneity. Every study was screened according to the inclusion
criteria and exclusion criteria, evaluated in accordance with the Newcastle-Ottawa Scale. RevMan 5.2 software
was used for analysis. Results: Of 785 studies retrieved, 22 met inclusion criteria (13 in Chinese and 9 in English),
representing 23,201 patients: 10,566 in the experimental group and 12,635 in the control group. Thirteen included
studies showed vegetables consumption to be a relevant factor in breast cancer risk, OR =0.77 (95% Cl [confidence
interval] 0.62-0.96). Eleven studies showed fruits consumption to be relevant, OR = 0.68 (95% Cl 0.49-0.93). Signif-
icant differences were also found between those who consumed soy foods, OR = 0.68 (95% Cl 0.50-0.93) and those
who ate a high-fat diet, OR = 1.15 (95% Cl 1.01-1.30). Conclusion: This analysis confirms the association between
intake of vegetables, fruits, soy foods and fat and the risk of breast cancer from published sources. It's suggested
that high consumption of vegetables, fruits and soy foods may reduce the risk of breast cancer, while increasing fat
consumption may increase the risk.
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Introduction

Breast cancer, the most common malignant
tumor in women, seriously threatens the physi-
cal and mental health of women throughout the
world. The incidence of breast cancer is high in
developed North American and Northern
European countries, but lower in some Asian
countries, including China and Japan. Breast
cancer accounts for 16.81% of all malignant
tumors in women, the most for any type [1].
Long-term trend studies and migration studies
show that the descendants of people who emi-
grate from low-incidence countries to high-inci-
dence countries have an incidence of breast
cancer similar to that of local residents. This
result suggests that environmental factors
induce changes in breast cancer-related risk
factors and affect the level of exposure to risk
factors.

Although the influence of lifestyle and environ-
ment factors on breast cancer seems very
strong, no clear epidemiological data support
the effect of diet on human breast cancer. At
present, internationally accepted risk factors
for breast cancer primarily include age, family
history of breast cancer, medical history of
benign breast tumor, dietary factors, reproduc-
tive factors, social factors and hormone levels.
However, most studies have involved only
women in Western countries. In China, few
studies have been conducted on the causes of
breast cancer. In addition, comparing the
results of these studies is complicated by their
different subject characteristics, study designs,
sample sizes and statistical methods. For
example, according to a report from the World
Cancer Research Fund (WCRF), only 11 pro-
spective studies and 23 case-control studies
have analyzed the relationship between fat in
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the diet and breast cancer. However, 10 of the
11 prospective studies reported that higher
total fat intake did not significantly increase the
risk of breast cancer and only one study (includ-
ing 99 cases) showed a significantly decreased
risk of breast cancer in the group with the low-
est quartile of total fat intake [2]. Many studies
consider that fruits, vegetables and soy foods
are protective factors for the human body.
Moreover, it has been reported that a high fiber
diet can inhibit intestinal reabsorption of estro-
gen and increase fecal excretion of estrogen
[3]. However, studies differ in their results
about the relationship between the amount of
dietary fiber and the risk of breast cancer. In an
early meta-analysis of 12 case-control studies
showed a negative correlation between the
amount of fiber intake and the risk of breast
cancer (odds ratio [OR] = 0.85) [4]. However,
most prospective studies do not find that a
large amount of fruits, vegetables and soy
foods in the diets of adult women have a pro-
tective effect on the occurrence of breast can-
cer [5-21].

At present, it is not clear whether the different
results of various studies can be explained by
the amount of dietary fiber or by the low statisti-
cal efficiency of individual studies, by the differ-
ences between studies in the demographic
characteristics of subjects, by measurement
error in prospective studies or by selection and
recall biases in case-control studies. The
authoritative book Food, Nutrition, Physical
Activity and the Prevention of Cancer published
in 2007 by the WCRF indicates that the correla-
tion between the amount of fiber intake and the
risk of breast cancer is very limited or that the
conclusions are inconsistent [22]. Since the
release of this report, eight prospective studies
have reported on the correlation between diet
and breast cancer [14-21, 23]. Therefore, the
aim of the current paper is to collect the peer-
reviewed articles on studies of the link between
dietary factors and breast cancer, carry out sta-
tistical meta-analysis of the studies using
Chinese women as subjects and investigate
the correlation between dietary factors and
breast cancer in Chinese women.

Materials and methods
Search strategy

We searched major domestic and international
databases, including databases in Chinese
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(i.e., China National Knowledge Infrastructure
[CNKI], VIP, WanFang and China Biology
Medicine [CBM]) and databases in English (i.e.,
PubMed and the Web of Science). We also used
literature review and manual search methods
to collect papers on the correlation between
breast cancer and diet in Chinese women. The
end date of the literature search is June 2013.

The retrieval strategy for Chinese papers
included selecting those with a subject of
breast cancer or breast tumor and with one or
more of the following keywords: diet, soy,
legume, soy food, vegetable, fruit, dietary fat or
fatty acid, case-control study, cohort study, ran-
domized controlled trial, prospective studies,
controlled clinical trial, risk factor, and influenc-
ing factor.

The retrieval strategy for English papers includ-
ed selecting those with a subject of breast can-
cer or breast neoplasm or breast tumor or
breast adenocarcinoma and one or more of the
following keywords: dietary, diet, food, vegeta-
ble, fruit, bean, soy, legume, isoflavone, risk
factor, case-control study, cohort study, ran-
domized controlled trial, RCT, controlled clinical
trial, Chinese women or Chinese female.

Inclusion criteria and exclusion criteria

Inclusion criteria: (1) Analytical epidemiologi-
cal studies on the risk of breast cancer and
dietary factors published in China or abroad,
including case-control studies, cohort studies,
randomized controlled trials, prospective stud-
ies, and controlled clinical trials. (2) The con-
tent of the study includes risk factors for breast
cancer and dietary factors; and the study pro-
vides complete contingency tables or OR/rela-
tive risk (RR) values for the highest intake com-
pared with the lowest (or these can be
calculated using the data provided in the
paper). (3) Subjects are Chinese women or con-
tain Chinese women. (4) Studies published in
Chinese or English.

Exclusion criteria: (1) Reviews (including sys-
tematic reviews), comments, case reports or
other anecdotal papers. (2) Case-control stud-
ies with less than 100 cases in the sample size
and studies with incomplete data or those
being published repeatedly. (3) Studies in which
breast cancer cannot be separated from other
cancers.
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783 records identified through database searching
PubMed(n=164) Web of science(n=196) CNKI(n=116)
WanFang(n=211) VIP(n=55) CBM(n=41)

Figure 1. Flow diagram for search results.
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Data abstraction and quality evaluation

Two reviewers searched all the literature, col-
lected data and related information after evalu-
ating the quality of the study. For different
papers based on the same research, we select-
ed the paper with the largest sample size or the
most recently published paper or one with suf-
ficient data for analysis. Collected data includ-
ed first author, year of publication, study type,
sample size of cases/controls, quantity, source
of cases/controls, and contingency table or
OR/RR value related to the risk factors. Among
these, OR/RR value was obtained from the
result of univariate analysis only, not from the
result of adjusted multivariate analysis. The
Newcastle-Ottawa Scale (NOS) recommended
by the Cochrane Collaboration was used, and
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eight criteria were established to evaluate the
quality of the included case-control studies and
cohort studies [24], such being the case, stud-
ies could receive a score of 0-9 points, based
on the three criteria of subject selection, com-
parability between groups and measurement of
exposure factors.

Statistical analysis

RevMan 5.2 (http://ims.cochrane.org/revman)
was used to analyze the included studies. To
evaluate the study results conservatively, we
applied a random effects model to calculate
effect sizes (OR), corresponding 95% confi-
dence intervals (Cl) and P-values for heteroge-
neity. A funnel plot was used to check for the
presence of bias. A symmetric inverted funnel
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Table 1. Characteristics of included studies

Number  Number

First author, Year Region Type of study  Exposure Quantity of cases of controls NOS
Rong SY 2008 [26] Hebei Case-control study Soy foods >3 times/month vs. <1 times/month 175 175 6
Vegetables >3 times/week vs. <1 times/week
Fruits >3 times/week vs. <1 times/week
Xu GF 1998 [27] Shangdong Case-control study Soy foods >100 g/d vs. <10 g/d 186 186 7
Vegetables >400 g/d vs. <50 g/d
Fat >100 g/d vs. <50 g/d
Tao MH 2001 [28] Shanghai  Case-control study Soy foods >3631.75 g/year vs. <1182.6 g/year 356 925 5
Vegetables >9000 g/month vs. <6000 g/month
Fruits >5250 g/month vs. <1040 g/month
Ren XN 2008 [29] Liaoning  Case-control study Soy foods >3 times/week vs. <2 times/week 200 200 5
Vegetables >14 times/week vs. <7 times/week
Fruits >14 times/week vs. <7 times/week
Wang YQ 2006 [30] Zhejiang Cohort study Soy foods >4.8 kg/year vs. <0.799 kg/year 84 269 9
Vegetables 36 kg/year vs. <7.2 kg/year
Zhao YB 1999 [31] Sichuang Case-control study Soy foods Occasional vs. regular 265 265 5
Vegetables >250 g/day vs. <250 g/day
Fat More vs. less
Fruits Occasional vs. regular
Zou L 2003 [32] Hubei Case-control study Soy foods Occasional vs. regular 112 112 5
Vegetables >250 g/day vs. <250 g/day
Fat More vs. less
Fruits Occasional vs. regular
Zhou L 2009 [33] Jiangsu Case-control study Soy foods >6500 g/year vs. <2500 g/year 206 214 5
Fruits >54750 g/year vs 36500 g/year
Wang LY 2008 [34] Beijing Case-control study Soy foods >3 times/week vs. O 429 781 4
Cai SR 1996 [35] Ningxia Case-control study  Soy foods Occasional vs. regular 100 100 6
Yuan JM 1987 [36] Shanghai  Case-control study Fat >72.5 g/day vs. <38 g/day 534 534 6
Fu XJ2012 [37] Guangdong Case-control study Vegetables Occasional vs. regular 419 372 7
Fruits Occasional vs. regular
Zhang JC 2003 [38] Henan Case-control study Soy foods Occasional vs. regular 300 300 6
Vegetables >250 g/day vs. <250 g/day
Fat More vs. less
Fruits Occasional vs. regular

Zhang CX 2011 [39] Guangdong Case-control study Fat
Zhang CX 2009 [40] Guangdong Case-control study Vegetables
Fruits
Shannon 2005 [41] Shanghai  Case-control study Soy foods
Vegetables
Fruits
Shen YP 2006 [42] Shanghai  Case-control study Vegetables
Fruits
Yu ZG 2012 [43] Shangdong Case-control study Soy foods
Vegetables
Lee 2005 [44] Taiwan Case-control study Soy foods
Fat
Kallianpur 2008 [45] Shanghai Case-control study Fat
Wang Q 2010 [46] Sichuang Case-control study Fat
Dai Q 2001 [47] Shanghai  Case-control study Soy foods

Quartiles of intake Q4 vs. Q1 438 438
Quartiles of intake Q4 vs. Q1 438 438
Quartiles of intake Q4 vs. Q1

>1.1 servings/day vs. <2.6 servings/week 378 1070 8

>2.6 servings/day vs. <1.5 servings/day
>1.2 servings/day vs. <3.9 servings/week

>73000 g/year vs. <73000 g/year 282 298 8
>41600 g/year vs. <41600 g/year

Nearly every day vs. never 103 309 7
Nearly every day vs. never

>341 g/day vs. <114 g/day 250 219 6
>98 g/day vs. <56 g/day

Quartiles of intake Q4 vs. Q1 3452 3474 8

>77 g/day vs. <77 g/day 400 400 8

>91 g/week vs. <35 g/day 1459 1556 8

NOS, Newcastle-Ottawa Scale.

shape indicates the absence of publication
bias; an asymmetric or incomplete funnel indi-
cates the possible presence of publication bias
[25]. To identify the sources of heterogeneity
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across studies, subgroup analyses were con-
ducted, which includes 4 factors (study design,
region, study quality and adjustment for con-
founders). This analysis focused on the associ-

Int J Clin Exp Med 2015;8(1):73-85



Vegetable, fruit, soyfood, fat and cancer

Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H. Random. 95% Cl Year M-H, Random, 95% CI
#Xu1988 79 186 97 186 9.2% 0.68[0.45 1.02] 1993 7
Zhao1999 242 265 245 265  6.5% 0.86 [0.46,1.60] 1999 T
Tao2001 40 356 143 925 97% 0.69([0.48, 1.01] 2001 -
Zou2003 102 112 103 112 4.0% 0.89([0.35, 2.28] 2002 T
Zhang2003 242 300 245 300 9.2% 0.94 [0.62,1.41] 2003 T
Shannon2005 106 378 268 1070 11.2% 1.17[0.90,1.52] 2005 ™
Wang2006 14 84 45 269 B.2% 1.00(0.52,1.92] 2006 I
Shen2006 124 259 128 278 10.2% 1.08([0.77,1.51] 2006 -,
Ren2008 39 200 43 200 8.2% 0.88[0.54, 1.44] 2008 -
Rong2008 102 175 131 175 BE6% 0.47[0.30,0.74] 2008 -
Zhang2009 55 438 109 438 10.0% 0.43[0.30,0.62] 2009 -
Fu2012 396 419 364 372 48% 0.38([017,086) 2012 -
Yu2012 3 103 5 309 20% 1.82[0.43,7.77) 2012 R
Total (95% CI) 3275 4899 100.0% 0.77 [0.62, 0.96] *
Total events 1544 1926 . . ) )
Heterogeneity: Tau®= 0.10; Chi*= 34.41, df= 12 (P = 0.0006), F= 65% U.'UZ Uf1 1 1ID 5'0

Testfor overall effect Z=2.28 (P = 0.02) Favours experimental Favours control

Figure 2. The Odd Ratio of vegetables and breast cancer risk in Chinese women (high vs. low intake).
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1t - 3 - > fourfold table reflecting the
relationship between breast

cancer and vegetables, fruits,
soy foods or dietary fat, 9 in
English and 13 in Chinese

- SE(0G[OR]

1 o
0.2 5 8

04T le)

08T

Figure 3. The funnel plot of related articles on vegetables.

ation between vegetables, soy foods, fruits
intake and breast cancer risk, because the
greater number of studies permits investiga-
tion of further sub-groups. We also conducted
a sensitivity analysis excluding one study in
turn to confirm the stability of the study.

Results
Characteristics of studies

Our search initially identified 785 relevant stud-
ies. Among these, 464 studies were excluded
after we read the title and abstract. After we
read the full text, 25 of the remaining 321 stud-
ies were selected according to the above-men-
tioned inclusion and exclusion criteria. Six of 25

7

(Figure 1). These studies represent a total of
23,201 patients, 10,566 in the experimental
group and 12,635 in the control group; the
basic information for each study is shown in
Table 1. Among the included studies, both by
Zhang CX [39, 40] were included because the
subjects of two studies were different. NOS
scores ranged from 4 to 9: 4 points for 1 study,
5for b, 6 for5, 7 for 5, 8 for 5 and 9 for 1 study.

Odds ratios estimates of vegetables consump-
tion and breast cancer

Thirteen studies [26-32, 37, 38, 40-43] report-
ed the relationship between vegetables con-
sumption and breast cancer. These represent-
ed a total of 8,174 cases: 3,275 in the
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Experimental Control

Study or Subgroup _ Events

Zhao1999 164 265 182 265 9.2%
Tao2001 97 356 221 925 96%
Zouz003 69 112 77 112 8.0%
Zhang2003 164 300 182 300 9.4%
Shannon2005 90 378 267 1070 9.7%
Shen2006 134 259 135 278 9.3%
Ren2008 39 200 43 200 8.4%
Rong2008 82 175 110 175 8.8%
Zhou2009 45 206 87 214 98%
Zhang2009 72 438 109 438  94%
Fuz2012 163 419 275 372 95%
Total (95% ClI) 3108 4349 100.0%
Total events 1119 1688

Odds Ratio

Total Events Total Weight M-H, Random,95%Cl Year
0.74[0.52,1.06) 1999
1.19([0.90,1.58] 2001
0.73[0.42,1.27] 2002
0.78[0.57,1.08] 2003
0.94 [0.71,1.24] 2005
1.14[0.81,1.59] 2006
0.88[0.54, 1.44] 2008
0.52[0.34,0.80) 2008
0.41[0.27,063] 2009
0.59[0.43,0.83] 2009
0.22[017,0.30] 2012 -

0.68 [0.49, 0.93] <

Heterogeneity. Tau®= 0.26, Chi*= 90.61, df= 10 (P < 0.00001), F= 89%

Test for overall effect: Z=2.38 (P =0.02)

Odds Ratio
M-H, Random, 95% CI

RETUTIY

I

001 04 1 10 100
Favours [experimental] Favours [control]

Figure 4. The Odd Ratio of fruits and breast cancer risk in Chinese women (high vs. low intake).

consumption and breast
cancer. These studies includ-
ed a total of 7,457 cases:
3,108 in the experimental
group and 4,349 in the con-
trol group. Comprehensive
evaluation of fruits consump-
tion and risk of breast cancer
using the meta-analysis
showed significant differenc-
es between the experimental
and control groups (P = 0.02),
suggesting a correlation be-
tween the higher fruits con-
sumption and the lower
. _OR breast cancer risk. The stud-
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Figure 5. The funnel plot of related articles of fruits.

experimental group and 4,899 in the control
group. Comprehensive evaluation of vegetables
consumption and breast cancer using the
meta-analysis showed a significant difference
between the experimental and control groups
(P = 0.02), which suggests the presence of cor-
relation between high versus low vegetables
intake and breast cancer. The combined OR
value was 0.77 (95% Cl: 0.62-0.96, |12 = 65%)
(Figure 2). Funnel plot analysis showed a basi-
cally symmetrical funnel plot, suggesting no
publication bias in these studies (Figure 3).

Odds ratio estimates of fruits consumption
and breast cancer

Eleven studies [28, 29, 31-33, 35, 37, 38,
40-42] reported a correlation between fruits
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50 ies had a combined OR value

of 0.68 (95% Cl: 0.49-0.93,

12 = 89%) (Figure 4). Funnel

plot analysis revealed a basi-

cally symmetrical funnel plot, suggesting no

significant publication bias among the included
studies (Figure 5).

Odds ratio estimates of soy foods consumption
and breast cancer

Fifteen studies [26-35, 38, 41, 43-44, 47]
reported a correlation between soy foods con-
sumption and breast cancer. These studies
included a total of 11,283 cases: 4,602 in the
experimental group and 6,681 in the control
group. Comprehensive evaluation of soy foods
consumption and risk of breast cancer using
the meta-analysis showed a significant differ-
ence between the experimental and control
groups (P = 0.02), and the combined OR value
is 0.68 (95% Cl: 0.50-0.93, 12 = 89%) (Figure 6),
suggesting a correlation that high soy foods
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Experimental Control Odds Ratio 0Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random. 95% Cl Year M-H. Random, 95% ClI
Cai1996 85 99 80 100 54% 1.52[0.72,3.21] 1996
Xu1998 14 186 33 186 5.8% 0.38[0.19,0.73) 1998 -
Zhao1989 163 265 200 265 7.0% 0.52[0.36,0.75] 1999 -
Tao2001 62 356 230 925 7.2% 0.64 [0.47,0.87] 2001 -
Daizo01 1403 1459 1508 1556 6.9% 0.80[0.54,1.18] 2001 -T
Zou2003 69 112 85 112  B.2% 0.51[0.29,0.91] 2002 I
Zhang2003 163 300 200 300 7.2% 0.59[0.43,0.83] 2003 -
Shannon2005 113 378 266 1070 7.4% 1.29[0.99,1.67] 2005 ™
Lee2005 78 250 54 219  69% 1.38[0.92, 2.08] 2005 I
Wang2006 18 84 54 269 B1% 1.09 [0.60,1.98] 2006 -
Wang2008 141 429 2711 73 7.4% 0.92[0.72,1.18) 2008 T
Rong2008 49 175 79 175 B.7% 0.47[0.30,0.74] 2008 -
Ren2008 48 200 47 200 B.7% 1.03 [0.65,1.63] 2008 - 1T
Zhou2009 27 206 135 214 65% 0.08[0.05,0.14] 2009 -
Yu2012 N 103 100 308 6.6% 0.90 [0.55,1.46] 2012 -1
Total (95% CI) 4602 6681 100.0% 0.68 [0.50, 0.93] <
Total events 2464 3342 ) . , )
Heterogeneity: Tau®= 0.33; Chi*= 125.24, df= 14 (P < 0.00001}; F= 89% 00z 01 ) 10 50

Test for overall effect Z=2.39 (P =0.02)

Favours [experimental] Favours [control]

Figure 6. The Odd Ratio of soy foods and breast cancer in Chinese women (high vs. low intake).

U__SE(Iog[OR])

01T

D

© o

(o]

04T

OR

05 1 t t
0.02 0.1 1

Figure 7. The funnel plot of related articles of soy foods.

consumption have a comparable protective
effect on breast cancer. Funnel plot analysis
revealed a basically symmetrical funnel plot,
indicating no significant publication bias among
the included studies (Figure 7).

Odds ratio estimates of fat consumption and
breast cancer

Nine studies [27, 31-32, 36, 38, 39, 44-46]

reported a correlation between high dietary fat
intake and breast cancer. These studies includ-

79

10 50

publication
(Figure 9).

bias among

ed a total of 10,683 cases:
4,302 in the experimental
group and 6,381 in the con-
trol group. Comprehensive
evaluation of high dietary fat
intake and risk of breast can-
cer using the meta-analysis
showed a significant differ-
ence between the experimen-
tal and control groups (P =
0.03), suggesting a correla-
tion between high dietary fat
intake and increased risk of
breast cancer. The combined
OR value was 1.15 (95% CI:
1.01-1.30, 12 = 36%) (Figure
8), indicating high-fat food
consumption may increase
the risk of breast cancer.
Funnel plot analysis revealed
a basically symmetrical funnel
plot, suggesting no significant
included studies

Subgroup and sensitivity analysis

In the subgroup analysis (Table 2), the associa-
tion between high versus low vegetables, fruits
and soy foods and breast cancer risk was
inverse in most strata, although usually not sta-
tistically significant. Thirteen studies were
included in the high versus low analysis of veg-
etables and fifteen studies were included for
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Experimental Control 0Odds Ratio 0Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random. 95% Cl Year M-H. Random, 95% Cl
Yuan1987 156 534 131 534 131% 1.27[0.97,1.67] 1987 ™
¥u1998 34 186 21 186 4.0% 1.76 [0.98, 3.16] 1998 —
Zhao1999 126 265 126 265 9.6% 1.00[0.71,1.41] 1999 -
Zou2003 53 112 53 112 4.8% 1.00 [0.59,1.69] 2002 1
Zhang2003 126 300 126 300 10.3% 1.00[0.72,1.38] 2003 BE
Lee2005 82 250 53 219 7.3% 1.53[1.02,2.30) 2005 —
kallianpur2008 884 3452 848 3474 275% 1.07 [0.96,1.19] 2008 .
VYWang2010 247 400 210 400 12.5% 1.46[1.10,1.94] 2010 -
Zhang2011 101 438 109 438 11.0% 0.90 [0.66,1.23] 2011 -
Total (95% ClI) 5937 5928 100.0% 1.15[1.01, 1.30]
Total events 1809 1677 . ) ) .
Heterogeneity: Tau®= 0.01, Chi*=12.43,df=8 (P=0.13); F= 36% 002 01 ] 10 a0

Testfor overall effect: Z= 219 (P=0.03)

Favours [experimental] Favours [control]

Figure 8. The Odd Ratio of intake of fat and breast cancer risk in Chinese women (high vs. low intake).
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mary associations were simi-
lar in different subgroups.
After excluding each study,
we performed a sensitivity
analysis of the remaining
studies by using vegetables,
fruits and soy foods between
highest and lowest consump-
tion as the observation indica-
tors. The results of analysis
revealed these ORs were
approximately close from the
results before the study was
excluded. This result suggests
that the results of evaluation

0.5+ t +
0.02 0.1 1

Figure 9. The funnel plot of related articles of fat.

soy foods intake, the summary associations
were mostly similar except in studies that
adjusted or not for study design and body mass
index, weight, waist-to-hip ratio. According to
study design, there was a suggestion of a dif-
ference in the results for vegetables and soy
foods among case-control study and cohort
study, however, the summary OR were
approaching 1, which indicates no association,
and only one study was among cohort study
[41]. Meanwhile, after stratified according to
body mass index, weight, waist-to-hip ratio, a
difference in the results between studies of
vegetables intake was suggested, with approxi-
mately no association among eight studies (OR
= 1.04, 95% Cl: 0.89-1.22; Pheterogeneity = 0.93)
without any variability [29-32, 38, 41-43], but
an inverse association among the studies
which did not. When it refers to fruits, the sum-
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50 in the current study are
stable.

Discussion

The higher living standards and urban lifestyle
of modern life have resulted in increased atten-
tion to the relationship between tumors and
modifiable health behaviors such as diet and
lifestyle. It is proved that genetic factors
account for only 10%-15% of breast cancer.
Therefore, environmental factors, including
dietary, chemical products and lifestyle are
supposed to play an important role in the
pathogenesis of breast cancer. Environmental
factors, especially dietary ones, have been
reported as the cause of 70% of sporadic
breast cancers. Number of studies have shown
that women with breast cancer risk in Asia
make up about one-sixth of American women,
and the assumption of soy is a major factor [48,
49]. According to the study from nutritionists,
there is a big difference between Asia and
Western countries’ diet. Most European and
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Table 2. Subgroup analyses of vegetables, soy foods, fruits intake and breast cancer risk

Vegetables Soy foods
fpaocstz':’sle heterogeneity si\luociioefs OR(95%C) P (%)  P° S':‘;’dg; OR(95%C) P (%)  P?
All studies 13 0.77 (0.62-0.96) 65%  0.0006 15 0.68 (0.50-0.93) 89% <0.00001
Region
Eastern areas 10 0.74 (0.56-0.98) 73%  0.0001 11 0.68 (0.46-1.02) 91% <0.00001
Middle areas 2 0.93(0.64-1.35) O 0.92 2 0.57 (0.43-0.76) 0 0.65
Western areas 0.86 (0.46-1.60) 2 0.84 (0.30-2.40) 84% 0.01
Paper quality
Score >7 7 0.78 (0.54-1.14) 78%  0.0001 5 0.87 (0.60-1.26) 70% 0.009
Score <7 6 0.74 (0.60-0.93) 18% 0.29 10 0.62 (0.41-0.93) 91% <0.00001
Study design
Case control study 12 0.76 (0.60-0.96) 68%  0.0004 14 0.66 (0.48-0.92) 89% <0.00001
Cohort study 1 1(0.52-1.92) 1 1.09 (0.60-1.98)
Population based study 6 0.79 (0.59-1.06) 45% 0.11 7 0.56 (0.32-0.98) 92% <0.00001
Hospital based study 7 0.76 (0.53-1.07) 76%  0.0003 8 0.81(0.58-1.15) 82% <0.00001
Adjustment for confounders
Age at menarche
Yes 5 0.67 (0.42-1.07) 76% 0.002 4 0.45(0.18-1.14) 95% <0.00001
No 8 0.84 (0.66-1.06) 48% 0.06 11 0.80(0.61-1.04) 78% <0.00001
Age at first birth
Yes 4 0.77 (0.49-1.21) 70% 0.02 4 0.68 (0.53-0.87) 36% 0.20
No 9 0.77 (0.58-1.02) 67% 0.002 11 0.68 (0.45-1.05) 92% <0.00001
BMI, Weight, WHR
Yes 5 0.54 (0.43-0.68) 26% 0.25 4 0.59 (0.44-0.78) 42% 0.16
No 8 1.04 (0.89-1.22) O 0.93 11 0.73(0.49-1.11) 91% <0.00001
Energy intake
Yes 4 0.78 (0.45-1.37) 86%  0.0001 4 0.97 (0.67-1.43) 81% 0.001
No 9 0.78 (0.63-0.98) 40% 0.10 11 0.59 (0.40-0.89) 89% <0.00001
Education
Yes 7 0.85(0.69-1.05) 17% 0.30 8 0.57 (0.35-0.94) 91% <0.00001
No 6 0.72(0.48-1.09) 81% <0.0001 7 0.86 (0.63-1.17) 75%  0.0005
Fruits
Possible heterogeneity factors No.of studies OR (95% Cl) 12(%) P2
All studies 11 0.68 (0.49-0.93) 89% <0.00001
Region
Eastern areas 8 0.65 (0.42-1.01) 92% <0.00001
Middle areas 2 0.77 (0.58-1.02) 0 0.83
Western areas 1 0.74 (0.52-1.06)
Paper quality
Score >7 4 0.61 (0.30- 1.26) 95% <0.00001
Score <7 7 0.73 (0.55-0.96) 2% 0.001
Study design
Case control study 11 0.68 (0.49-0.93) 89% <0.00001
Cohort study 0
Population based study 7 0.74 (0.63-0.87) 96% <0.00001
Hospital based study 4 0.54 (0.25-1.14) 23% 0.25
Adjustment for confounders
Age at menarche
Yes 4 0.51 (0.24-1.09) 95% <0.00001
No 7 0.82 (0.69-0.98) 36% 0.15
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Age at first birth
Yes
No

BMI, Weight, WHR
Yes
No

Energy intake
Yes
No

Education
Yes
No
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3 0.73(0.43-1.25) 87% 0.0006

8 0.66 (0.44-1.00) 90% <0.00001
0.54 (0.25-1.14) 95% <0.00001

7 0.79 (0.63-0.99) 61% 0.02

3 0.88 (0.60-1.29) 80% 0.007

8 0.61(0.40-0.92) 89% <0.00001

7 0.66 (0.40-1.07) 93% <0.00001

4 0.72 (0.53-0.97) 61% 0.05

BMI, body mass index; WHR, waist-to-hip ratio. ®The P for heterogeneity within each subgroup.

American countries live off animal food, while
the dietary structure of Asian countries have
been proved consistent, such as Chinese,
Korean, Japanese, Singaporeans, who are
living by plant food or plant-animal food
balanced diet. Compared with western coun-
tries, Asian countries have lower incidence of
breast cancer. With the development of inter-
national trade and imports, not only did the eat-
ing habits change, but also the incidence rate
increase. Therefore, an in-depth study of the
risk factors for breast cancer provides a scien-
tific basis for establishing effective strategies
to prevent and control the disease. We carried
out a meta-analysis of dietary factors related to
breast cancer to evaluate the effect of dietary
factors on the onset of this disease and provide
a theoretical basis to guide public health efforts
to prevent breast cancer for Chinese women,
also it is applicable to other Asian women
based on the similar dietary pattern.

The results of studies about the relationship
between breast cancer and fruits or vegetables
intake have not been consistent. Our review
shows that higher fruits and vegetables con-
sumption, as a protective measure, can indeed
reduce the incidence of breast cancer in
Chinese women. The vitamin C and carotene in
vegetables and fruits are dietary antioxidants
which can prevent breast cancer by inhibiting
the oxidation of polyunsaturated fatty acids
[50]. However, some studies have found no pro-
tective effect against breast cancer associated
with a large intake of fruits [51]. The stratified
analysis according to study design has to be
considered, only one cohort study was included
that indicated no association between vegeta-
bles intake and breast cancer.
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Since 1991, the cancer research center of
American first put forward that soybeans could
reduce incidence of breast cancer, this thesis
has been repeatedly demonstrated over 20
years. It is difficult to study the correlation
between dietary factors and breast cancer, and
the results of various studies often differ.
However, basic research has provided some
valuable evidence. Soy has been proven to con-
tain isoflavones, which can inhibit in vitro prolif-
eration of blood vessels in tumor tissues and
restrict the occurrence of DMBA or radiation-
induced breast cancer in mice [52]. So far,
more than 30 epidemiological studies and a
number of animal experiments explore the rela-
tionship between soybean and breast cancer,
these studies have demonstrated that the Asia
women’s soy foods intake is greater than which
in the Europe and America, which may be one
of the factors leading to difference of breast
cancer incidence between eastern and west-
ern regions. For example, in 1992, Lee et al
reported Chinese Singapore females who eat
traditional food rich in soy have a lower inci-
dence of breast cancer. In 1996, Wu et al
found that it can decrease the onset of
breast cancer in Asian women eating soy
among menopausal and post-menopausal.
Furthermore, Yamamoto, Iswasaki et al show
that the soy rich in isoflavones has a protective
effect against breast cancer based on cohort
studies from women in Japan. However, Horn-
Ross, Peterson, Keinan-Boker, Touillaud and
other authors’s studies do not support the
protective role of soy foods about multi-ethnic
non-Asian women and European women. Our
review shows that soy foods consumption is a
protective factor against breast cancer, and
higher soy foods consumption induces a 69%
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reduction in breast cancer risk. In the heteroge-
neity analysis, little heterogeneity was observed
among adjusted studies for BMI, age at first
birth and studies performed in middle areas
[32, 38]. It is suggested that the differences in
geographic region might relate to proportions
of the observed heterogeneity between the
individual studies. The results from other strati-
fications were heterogenous. According to the
above analysis, we known Asian women have a
similar dietary structure, although our topic
focus on Chinese female, the results can gen-
eralization to Asian women from Chinese
results.

Whether a high-fat diet is a risk factor for breast
cancer remains controversial. Animal experi-
ments, ecology studies and case-control stud-
ies have all shown that a high-fat diet is a risk
factor for breast cancer; however, in cohort
studies of humans, the result tend to be irrele-
vant or mildly relevant [53]. The hypothesis of a
correlation between dietary fat and breast can-
cer was a focus of much debate in the 1980s
and 1990s. Difference in the results of cohort
and case-control studies may be caused by a
bias in the different methods. The WCRF report
concluded that the results of various analytic
epidemiology studies do not strongly support
an etiological relationship between total fat
intake and breast cancer in adults [2]. Our
results with little heterogeneity showed that
high-fat food consumption may increase the
risk of breast cancer. We did not perform a sub-
group analysis of fat type due to the limited
information available from the studies. We sug-
gest that further targeted research should be
carried out to clarify the role of each potential
contributing factor.

There are several limitations that should be dis-
cussed. Substantial stratifications were con-
ducted in our analysis. As a result, the negative
association was detected for high versus low
intake of vegetables, fruits, soy foods and
breast cancer, and the summary effect value
was similar, respectively. However, many con-
founding factors having not been adjusted are
possible contributed to the observed associa-
tion. On the other hand, the information
acquired about diet among majority of studies
was difficult for semi-quantified into quantify-
ing, and different units were used, such being
the case, an additional limitation of dose-
response analysis was not taken into account.
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In conclusion, our study shows the strengths
also. It is based on a large number of partici-
pants, which enhance the statistical efficiency.
It suggests that higher consumption of fruits,
vegetables and soy plays a protective role in
breast cancer while a high-fat diet may increase
the risk of the onset of breast cancer. We used
conservative estimation methods in the current
study, and carried out analysis using a random
effect model, which makes the results more
reliable. Owing to limitation of meta-analysis
itself is that parameters of the various studies-
such as participants, intervention measures
and heterogeneity or diversity of results-them-
selves affect the result of analysis. Therefore,
our conclusions should be verified by high qual-
ity future studies with large sample sizes.
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