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Abstract

Background: Modifiable lifestyle breast cancer risk factors can be actively influence by women in order to
reduce or increase their breast cancer risk, which strongly depend on individual’'s knowledge. Therefore, the aim
of the present study was to evaluate the level of knowledge and awareness towards the association between breast
cancer and life style modifications in Northern Saudi Arabia. Methodology: This is a cross sectional survey
included 559 Saudi volunteers living in the city of Hail, Northern Saudi Arabia.Knowledge and awareness towards
modifiable lifestyle factors and breast cancer risk was evaluated using different variables during interview.
Results: Out of 559 study subjects only 14.5% were found to know that there are some dietary types, which can
reduces the risk of breast cancer and the remaining 85.5% ignore that. About 37.4% indicated that they knew
body weight is a risk factor for breast cancer.Conclusion: The level of knowledge and awareness toward breast
cancer and lifestyle related risk factors is very poor in Northern Saudi Arabia.
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Introduction

Breast cancer is the most common cancer among females in both developing and developed world [1].
Several risk factors may be involved, and individual choices regarding life style employ an effect on most factors
associated with the occurrence of cancer. It is estimated that the majority of malignant cancers, as much as 70%, are
the outcome of the harmful effect of factors related with diet, life style, or those present in the adjacent environment
[2]. Lifestyle modification has a variety of health benefits with few associated risks and is appropriate for all women
regardless of breast cancer risk [3].Lifestyle changes are shown to be important in the prevention of breast cancer.
Diet, physical activity, smoking, alcohol use, and vitamin and mineral use are key factors influencing the risk of breast
cancer among women. Because these factors are related to each other, it is difficult to assess their individual roles in
breast cancer. Some of these factors are alterable, meaning that women can decrease their risk for breast cancer by
changing their behavior [4]. It was reported thatfat intake [5], red meat and caffeine consumption [6,7] are associated
with an increased risk of breast cancer.Smoking [8,9], and Alcohol [10]Juse are important risk factors for breast
cancer.Obesity andweight gain during middle adulthood are associated with increased risk of breast cancer [11]. Night
shift work is known to increase the risk of breast cancer by increasing melatonin levels [12]. It is shown that perceived
stress can increase the risk of breast cancer when combined with other risky behaviors such as inadequate physical
activity, alcohol intake, smoking, low green tea intake, and high meat and seafood intake [13]. Several researchers have
reported an increase in the risk of breast cancer in patients who are using digoxin [14].
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On the other hand, some studies have reported that the risk of breast cancer decreases with increased
physical activity [15,] some minerals [16] and vitamins intake [17]. Twelve months of breastfeeding is associated with a
4.3% decrease in breast cancer risk [18]. The Saudi cancer registry reported in 2009 that the frequency of breast
cancer is the highest among all types of cancer among Saudi women aged 30-59 years [19]. Several well-established
breast cancer risk factors are still un-clarified for its potential role in the etiology of breast cancer in Saudi Arabia
[20]. Therefore, the aim of the present study was to evaluate the level of knowledge and awareness towards the
association between breast cancer risk and life style modifications in Northern Saudi Arabia.

Materials and Methods

This is a descriptive study conducted in Hail region, Northern Saudi Arabia to assess theknowledge and
awareness towards breast cancer, data about breast cancer were collected from 559 Saudi volunteers living in the city
of Hail, Saudi Arabia. Participants were randomly selected by simple random method regardless to age, gender and
education. Purposeful questionnaire was designed and used for obtaining of the necessary data. The following
information were obtained from each participant: age, sex, do you think that some food can prevent breast cancer, do
you think that some food can cause breast cancer, don't food can prevent or cause breast cancer, Know some food
can prevent and cause breast cancer, overweight or obesity increase the risk of breast cancer.

Data analysis

Statistical Package for Social Sciences ( SPSS version 16) was used for analysis and to perform Pearson Chi-
square test for statistical significance (P value). The 95% confidence level and confidence intervals were used. P value
less than 0.05 was considered statistically significant.

Ethical consent

Each participant was asked to sign a written ethical consent during the questionnaire’s interview. The
informed ethical consent form was designed and approved by the ethical committee of the College of Medicine
(University of Hail, Saudi Arabia) Research Board.

Results

This study investigated 559 participants, their ages ranging from 15 to 50 years with a mean age of 26 years. Out of
the 559 participants, 165 (29.2%) were males and 394 (70.5%) were females, giving males' females' ratio of
1.00 to 2.38.

Table 1. Distribution of the study population by demographical characteristics

Variable Category Males Females Total
Age
<20 years 30 65 95
21-24yrs 105 138 243
25-29yrs 18 49 67
30-34yrs 4 47 51
35+yrs 8 95 103
Total 165 394 559
Education
Basic 4 102 106
Secondary 9 37 46
university 152 255 407
Total 165 394 559

The distribution of the study population showed that most of the respondents were at age group 21-24 years
followed by 35+, representing 243/559(43.5%) and 103/559(18.4%), in this order. For males, the majority of
participants were found in age range 21-24 years by <20, 25-29 and 35+ years constituting 105/165(63.6%),
30/165(18.2%), 18/165(10.9%) and 8/165(4.8%), respectively.
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For females, the majority of participants were found in age range 21-24 years followed by 35+, < 20, 25-29,
and 30-34years constituting 138/394(35%), 95/394(24%), 65/394(16.5%), 49/394(12.4%), and 47/394(11.9%),
respectively as indicated in Table 1, Fig 1. With regard to education level, the majority of the study subjects were with
university level of education followed by basic and secondary education levels, representing 407/559(72.8%),
106/559(19%) and 46/559(8.2%), respectively. For males, out of 165, 152/165 (92.2%) were at university level, 9/165
(5.4%) were at secondary level and 4/165(2.4%) were at basic level. For females, 255/394 (64.7%) were at university
level, 102/394(26%) were at basic level and 37/394(9.3%) were at secondary level, as indicated in Table 1, Fig 1.

YEARS 20> YRS24-21 YRS29-25 YRS34-30 YRS+35 BASIC SECONDARYUNIVERSITY

Figure 1. Description of the study population by age, sex and education

Table 2. Distribution of the study population by knowledge about the relationship between breast cancer
and diet and body weight.

Variable | Category | Males | Females | Total
Do you know food that can prevent or reduce the risk of breast cancer

Yes 25 56 81

NO 140 338 478

Total 165 394 559
Do you know food that can cause or increase the risk of breast cancer

Yes 11 37 43

NO 154 357 511

Total 165 394 559
Do you ever heard about any food that can prevent or cause cancer

Yes 13 41 54

No 152 353 505

Total 165 394 559
Do you think body weight isa risk factor for breast cancer

Yes 65 144 209

No 100 249 349

Total 165 393 558
If the body weight is a risk factor for breast cancer: when it is

Increased 85 197 282

Decreased 27 20 82

Both 25 105 130

Total 137 322 459
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When we asked the participants the question “Do you know food that can prevent or reduce the risk of
breastcancer?” Only 81/559(14.5%) said yes and the remaining 478(85.5%) answered no. Out of the 165 males,
25/165(15.2%) and 56/394(14.2%) of the males and females were found to know that there are some foods that can
prevent or reduce the risk of breast cancer.

When we asked the participants the question “Do you know food that can cause or increase the risk of breast
cancer?” Only 48/559(8.6%) said yes and the remaining 511(91.4%) answered no. Out of the 165 males,
11/165(6.7%) and 37/394(9.4%) of the males and females were found to know that there are some foods that can
cause or increase the risk of breast cancer.

When we asked the participants the question “Do you ever heard about any food that can prevent or cause
cancer?” Only 54/559(9.7%) said yes and the remaining 505(90.3%) answered no. Out of the 165 males,
13/165(7.9%) and 41/394(10.4%) of the males and females were found to be heardabout foods that can prevent or
reduce the risk of breast cancer.

When we asked the participants the question “Do you think body weight is a risk factor for breast cancer?”
Only 209/558(37.4%) said yes and the remaining 349(62.6%) answered no. Out of the 165 males, 65/165(39.4%) and
144/393(36.5%) of the males and females were found to believe that body weight is a risk factor for breast cancer.

When we asked the participants the question “If the body weight is a risk factor for breast cancer: when it is”,
About 282(61.4%), 82(17.8%) and 130(28.3%) assumed yes when increased, decreased and both (increases &
decreases), respectively. Out of 137 males’ respondents, 85(62%), 27(19.7%), and 25(18.2%) assumed yes when
increased, decreased and both (increases & decreases), respectively. Out of 322 females’ respondents, 197(61.2%),
20(6.2%), and 105(32.6%) assumed yes when increased, decreased and both (increases & decreases), respectively.

Table 3. Distribution of the education of the study population by knowledge about the relationship between
breast cancer and diet or body weight.

Variable | Category | basic | Secondary | University Total
Do you know food that can prevent or reduce the risk of breast cancer

Yes 11 3 67 81

NO 94 42 340 476

Total 105 45 407 557
Do you know food that can cause or increase the risk of breast cancer

Yes 11 5 32 43

NO 94 40 375 509

Total 105 45 407 557
Do you ever heard about any food that can prevent or cause cancer

Yes 78 34 262 374

No 27 11 145 183

Total 105 45 407 557
Do you think body weight is a risk factor for breast cancer

Yes 33 25 151 209

No 72 21 256 349

Total 105 46 407 558
If the body weight is a risk factor for breast cancer: when it is

Increased 46 15 221 282

Decreased 2 2 43 47

Both 35 17 78 130

Total 83 34 342 459

Table 3 summarizes the distribution of the education of the study population by knowledge about the
relationship between breast cancer and diet or body weight. On asking the participants “Do you know food that can
prevent or reduce the risk of breast cancer?” 11/105 (10.5%), 3/45(6.7%) and 67/407(16.5%), of those at basic
education, secondary and university level of education respectively, answered yes. On asking the participants “Do you
know food that can cause or increase the risk of breast cancer?”
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117105 (10.5%), 5/45(11%) and 32/407(7.9%), of those at basic education, secondary and university level of
education respectively, answered yes. On asking the participants “Do you ever heard about any food that can prevent
or cause cancer?”, 78/105 (74.3%),34/45(75.6%) and 262/407(64.4%), of those at basic education, secondary and
university level of education respectively, answered yes, as shown in Fig 2.

On asking the participants “Do you think body weight is a risk factor for breast cancer?” 33/105 (31.4%),
25/45(55.6%) and 151/407(37%), of those at basic education, secondary and university level of education
respectively, answered yes. On asking the participants “If body weight is a risk factor for breast cancer: when it is
increased?” 46/83 (55.4%), 15/34(44%) and 221/342(64.6%), of those at basic education, secondary and university
level of education respectively, answered yes. When it is decreased?” 2/83 (2.4%), 2/34(5.9%) and 43/342(10.6%), of
those at basic education, secondary and university level of education respectively, answered yes. Both when it is
increased or decreased?”, 35/83 (42.2%),17/34(50%) and 78/342(22.8%), of those at basic education, secondary and
university level of education respectively, answered yes, as indicated in Table 3, Fig 2.
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Figure 2. Description of the education of the study population by knowledge about the relationship between
breast cancer and diet or body weight.

Table 4. Distribution of the age of the study population by knowledge about the relationship between breast
cancer and diet or body weight.

Variable [ Category [ <20years [ 21-24 [ 25-29 [ 30-34 35+ Total
Do you know food that can prevent or reduce the risk of breast cancer

Yes 21 68 14 11 21 135

NO 74 174 53 39 82 422

Total 95 242 67 50 103 557
Do you know food that can cause or increase the risk of breast cancer

Yes 16 15 4 3 10 48

NO 79 227 63 74 93 509

Total 95 242 67 50 103 557
Do you ever heard about any food that can prevent or cause cancer

Yes 58 159 49 36 72 374

No 37 83 18 14 31 183

Total 95 242 67 50 103 557
Do you think body weight is a risk factor for breast cancer

Yes 47 86 21 18 37 209

No 47 157 46 33 66 349

Total 94 243 67 51 103 558
If the body weight is a risk factor for breast cancer: when it is

Increased 36 144 28 24 50 282

Decreased 9 26 7 3 2 47

Both 27 43 20 11 29 130

Total 72 213 55 38 81 459




Strandberg, Moéller & Widén 47

Table 4 summarizes the distribution of the age of the study population by knowledge about the relationship
between breast cancer and diet or body weight. On asking the participants” Do you know food that can prevent or
reduce the risk of breast cancer?” Out of the 135 persons answered yes, the majority were at age group 21-24 followed
by both < 20years & 35+ representing 68/135(50.4%), 21/135(15.6%), in this order. On asking the participants” Do
you know food that can cause or increase the risk of breast cancer?”” Out of the 48 persons answered yes, the majority
were at age group <20 years followed by 21-24 and 35+ representing 16/48(33.3%), 15/48(31.3%) and 10/48(20.8%)
correspondingly. On asking the participants” Do you ever heard about any food that can prevent or cause cancer?”
Out of the 374 persons answered yes, the majority were at age group 21-24 years followed by 35+ years and <20years,
representing 159/374(42.5%), 72/374(19.3%) and 58/374(15.5%), correspondingly.

On asking the participants” Do you think body weight is a risk factor for breast cancer?” Out of the 209
persons answered yes, the majority were at age group 21-24 years followed by <20 years and 35+, representing
86/209(41%), 47/209(22.5%) and 37/209(17.7%), correspondingly. On asking the participants” If the body weight is
a risk factor for breast cancer: when it is increased?” Out of the 282 persons answered yes, the majority were at age
group 21-24 vyears followed by 35+ years and <20 years, representing 144/282(51%), 50/282(17.7%) and
36/282(12.8%) respectively. When it is decreased?” Out of the 47 persons answered yes, the majority were at age
group 21-24 years followed by <20 years and 25-29 years, representing 26/47(55.3%), 9/47(19%) and 7/47(14.9%),
respectively. When it is increased or decreased?” Out of the 130 persons answered yes, the majority were at age group
21-24 years followed by 35+ years and <20 years, representing 43/130(33%), 29/130(22.3%) and 27/130(20.7%)
respectively.

Discussion

Breast cancer incidence rates have increased during the recent years in Saudi Arabia, with many patients still
being diagnosed at more advanced stages of the disease [21]. Several studies attributed the increased breast cancer
cases to the increased exposure to breast cancer risk factors, which were adopted from western life style in addition to
low prevention and early detection efforts [22, 20]. Therefore, the aim of the present study was to evaluate the level of
knowledge and awareness towards the association between breast cancer and life style modifications in Northern
Saudi Arabia. It noticeably that most of the study subjects in the present study were at younger age with better
education levels (Most were at university). These factors may suggest better knowledge and awareness level towards
breast cancer risk factors.

When we asked the participants the question “Do you know food that can prevent or reduce the risk of
breast cancer?” Only 14.5% claimed that they know the relationship between diet and risk of breast cancer. These
results showed very poor knowledge among participants. Diet has been shown to influence breast cancer incidence,
recurrence, and prognosis [23]. Adherence to healthy dietary patterns (including whole grains, fruits, and vegetables,
olive oil, and fish) seems to be favorable in not having breast cancer, among middle-aged women [24]. The
consumption of total dietary fiber and fiber from vegetable and fruit was inversely associated with breast cancer risk.
These inverse associations were more prominent in some subtypes of estrogen (ER) and progesterone
(PR) breast cancers [25]. When we asked the participants the question “Do you know food that can cause or increase
the risk of breast cancer?”, only 8.6% said "yes". Several studies have investigated the association between intake of
meat cooked at high temperatures and heterocyclic amine exposure and risk of breast cancer [26,27]. Intake of animal
fat, mainly from red meat and high-fat dairy foods, during premenopausal years is associated with an increased risk
of breast cancer [28].

When we asked the participants the question “Do you think body weight is a risk factor for breast cancer?”
About 37.4% stated “yes". Higher body mass index, pre- or post-diagnosis, was associated with a higher risk of breast
cancer-specific mortality in older patients, independent of comorbidities and stage at diagnosis. Weight management
should be discussed even with women aged 65 years or older to lower rates of breast cancer-specific mortality [29] .
Recent large-scale studies have confirmed the effectiveness of the evidence-based recommendations against BC risk,
emphasizing low-energy density diets, highly nutritious plant-based regimes, physical activity, and body/abdominal
adiposity management. Better understanding of dietary inter-relationships with BC, as applied to food intake,
selection, combination, and processing/preparation, and recommended patterns, for example, Mediterranean, plant-
based, low energy density, and low glycemic load, with high nutrient/phytonutrient density, would increase public
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motivation and authoritative support for early/timely prevention, optimally merging with other dietary/health goals,
for lifelong BC prevention [30].

However, the diverse response to different questions regarding the relationship between body weight and risk
of breast cancer indicating very poor knowledge and awareness levels among the study population in the current
study. On the basis of the available evidence [31-33], recommendations from the World Cancer Research Fund and
the American Institute for Cancer Research on diet, physical activity, and weight management include: maintain
adequate body weight; be physically active; limit the intake of high-energy density (ED) foods; eat mostly plant foods;
limit the intake of animal foods; limit alcohol intake; limit salt and salt-preserved food intake; and meet nutritional
needs through diet; and special recommendations (S1) breastfeed infants exclusively up to 6 months and (S2) after
cancer treatment—follow the recommendations for breast cancer prevention. In view of these recommendations, the
Northern Saudi Arabia need intensive educational programs taking into account these measures together with
community barrios. Lifestyle changes are an important factor for prevention of breast cancer. Such changes include
reducing weight, adopting a suitable diet, changing unnecessary drugs, etc. Also, in women who are diagnosed and are
under treatment for breast cancer, lifestyle changes can reduce the recurrence rate and increase the chance of survival.
Conclusion: The level of knowledge and awareness toward breast cancer and lifestyle related risk factors is very poor
in Northern Saudi Arabia.Women should be educated about the role of lifestyle changes in the prevention of breast
cancer and their role in the survival and recurrence rate in patients with breast cancer. More studies are needed to
assess the role of education in lifestyle changes, to decrease the incidence and recurrence of breast cancer, and to
increase the survival rate.

References

Harvie M, Howell A, Evans DG. Can diet and lifestyle prevent breast cancer: what is the evidence? Am
SocClinOncolEduc Book. 2015:e66-73. doi: 10.14694/EdBook_AM.2015.35.e66.

Pieta B, Chmaj-Wierzchowska K, Opala T. Life style and risk of development of breast and ovarian cancer. Ann Agric
Environ Med. 2012;19(3):379-84.

Euhus DM, Diaz J. Breast cancer prevention. Breast J. 2015 Jan-Feb;21(1):76-81. doi: 10.1111/tbj.12352.

Hashemi SHB, Karimi S, Mahboobi H. Lifestyle changes for prevention of breast cancer. Electronic Physician.
2014;6(3):894-905. doi:10.14661/2014.894-905.

Boyd NF, Stone J, Vogt KN, Connelly BS, Martin LJ, Minkin S. Dietary fat and breast cancer risk revisited: a meta-
analysis of the published literature.Br J Cancer. 2003 Nov 3; 89(9):1672-85.

Taylor EF, Burley VJ, Greenwood DC, Cade JE. Meat consumption and risk of breast cancer in the UK Women's
Cohort Study. Br J Cancer. 2007 Apr 10; 96(7):1139-46.

Ishitani K, Lin J, Manson JE, Buring JE, Zhang SM. Caffeine consumption and the risk of breast cancer in a large
prospective cohort of women. Arch Intern Med. 2008 Oct 13; 168(18):2022-31.

Rosenberg L, Boggs DA, Bethea TN, Wise LA, Adams-Campbell LL, Palmer JR. A prospective study of smoking and
breast cancer risk among African-American women. Cancer Causes Control. 2013 Dec; 24(12):2207-15.

Bérubé S, Lemieux J, Moore L, Maunsell E, Brisson J. Smoking at time of diagnosis and breast cancer-specific
survival: new findings and systematic review with meta-analysis. Breast Cancer Res. 2014 Apr 19; 16(2):R42.

Park SY, Kolonel LN, Lim U, White KK, Henderson BE, Wilkens LR. Alcohol consumption and breast cancer risk
among women from five ethnic groups with light to moderate intakes: the Multiethnic Cohort Study. Int J
Cancer. 2014 Mar 15; 134(6):1504-10.

Pierobon M, Frankenfeld CL. Obesity as a risk factor for triple-negative breast cancers: a systematic review and meta-
analysis. Breast Cancer Res Treat. 2013 Jan;137(1):307-14. doi: 10.1007/510549-012-2339-3.

Schernhammer ES, Hankinson SE. Urinary melatonin levels and postmenopausal breast cancer risk in the Nurses'
Health Study cohort.CancerEpidemiol Biomarkers Prev. 2009 Jan; 18(1):74-9.

13-Wang L, Liao WC, Tsai CJ, Wang LR, Mao IF, Chen CC, Kao PF, Yao CC. The effects of perceived stress and life
style leading to breast cancer. Women Health. 2013; 53(1):20-40.

Ahern TP, Tamimi RM, Rosner BA, Hankinson SE. Digoxin use and risk of invasive breast cancer: evidence from the
Nurses' Health Study and meta-analysis. Breast Cancer Res Treat. 2014 Apr; 144(2):427-35.

Gao Y, Huang YB, Liu XO, et al Tea consumption, alcohol drinking and physical activity associations with breast
cancer risk among Chinese females: a systematic review and meta-analysis. Asian Pac J Cancer Prev. 2013;
14(12):7543-50.



Strandberg, Moéller & Widén 49

Shin MH, Holmes MD, Hankinson SE, Wu K, Colditz GA, Willett WC. Intake of dairy products, calcium, and
vitamin d and risk of breast cancer. J Natl Cancer Inst. 2002 Sep 4; 94(17):1301-11.

Lin J, Cook NR, Albert C, et al. Vitamins C and E and beta carotene supplementation and cancer risk: a randomized
controlled trial. J Natl Cancer Inst. 2009 Jan 7; 101(1):14-23.

Stuebe AM, Willett WC, Xue F, Michels KB. Lactation and incidence of premenopausal breast cancer: a longitudinal
study. Arch Intern Med. 2009 Aug 10; 169(15):1364-71.

Al-Qutub ST, Al-Raddadi RM, Bin Sadig BM, Sait W, Al-Gahmi A, Al-Amoudi S. Potential breast cancer risk factors
among Saudi women aged 19-50 years in Jeddah: a case-control study. J Egypt Public Health Assoc. 2013
Dec;88(3):165-70. doi: 10.1097/01.EPX.0000435728.60811.hd.

Almutlag BA, Almuazzi RF, Almuhayfir AA, et al. Breast cancer in Saudi Arabia and its possible risk factors. Journal
of Cancer Policy 2017;12:83-89.

Saggu S, Rehman H, Abbas ZK, Ansari AA. Recent incidence and descriptive epidemiological survey of breast cancer
in Saudi Arabia. Saudi Medical Journal. 2015;36(10):1176-1180. doi:10.15537/sm;j.2015.10.12268.

Al-Rikabi A, Husain S. Increasing prevalence of breast cancer among Saudi patients attending a tertiary referral
hospital: a retrospective epidemiologic study. Croatian Medical Journal. 2012;53(3):239-243.
doi:10.3325/cm;j.2012.53.239.

Ziaei S, Halaby R. Dietary Isoflavones and Breast Cancer Risk. Vinjamury S, Sommers E, eds. Medicines. 2017;4(2):18.
d0i:10.3390/medicines4020018.

Mourouti N, Papavagelis C, Plytzanopoulou P, et al. Dietary patterns and breast cancer: a case-control study in
women. Eur J Nutr. 2015 Jun;54(4):609-17. doi: 10.1007/s00394-014-0742-8.

Zhang CX, Ho SC, Cheng SZ, Chen YM, Fu JH, Lin FY. Effect of dietary fiber intake on breast cancer risk according
to estrogen and progesterone receptor status. Eur J ClinNutr. 2011 Aug;65(8):929-36.
doi: 10.1038/¢ejcn.2011.57.

Zheng W, Gustafson DR, Sinha R, et al. Well-done meat intake and the risk of breast cancer. J Natl Cancer Inst. 1998
Nov 18; 90(22):1724-9.

Larsson SC, Bergkvist L, Wolk A. Long-term meat intake and risk of breast cancer by oestrogen and progesterone
receptor status in a cohort of Swedish women.Eur J Cancer. 2009 Nov; 45(17):3042-6.

Cho E, Spiegelman D, Hunter DJ, et al. Premenopausal fat intake and risk of breast cancer. J Natl Cancer Inst. 2003
Jul 16; 95(14):1079-85.

Maliniak ML, Patel AV, McCullough ML, et al. Obesity, physical activity, and breast cancer survival among
older breast cancer survivors in the Cancer Prevention Study-11 Nutrition Cohort. Breast Cancer Res
Treat. 2017 Aug 31. doi: 10.1007/510549-017-4470-7.

Shapira N. The potential contribution of dietary factors to breast cancer prevention. European Journal of Cancer
Prevention 2017;26(5):385-395. doi:10.1097/CEJ.0000000000000406.

WCRF, AICR. WCRF AICR, editor. Breast cancer. Food, nutrition, physical activity, and the prevention of cancer: a
global perspective. Washington, DC: American Institute for Cancer Research 2007; 289-295.

WCRF, AICR. WCRF AICR, editor. Continuous update project report. Food, nutrition, physical activity, and the
prevention of breast cancer. Washington, DC: American Institute for Cancer Research 2010.

Eccles SA, Aboagye EO, Ali S, et al. Critical research gaps and translational priorities for the successful prevention
and treatment of breast cancer. Breast Cancer Res. 2013 Oct 1; 15(5):R92.



