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Incidence of Breast Cancer by Age 

www.cancerresearchuk.org/cancer-info/cancerstats/ 



Breast Cancer is the Most Common Cancer in Women 
Starting at Age 30 
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Top 5 Cancers by Age Group 



• Death rates of breast cancer  

– Steadily decreased since 1990 

– Women < 50 years 

• Largest decrease in mortality  

• 3.3% per year 

• Thought to represent  

– Earlier detection  

– Improved treatment modalities 

Cancer Statistics, CA Cancer J Clin 2013 



Survival of Breast Cancer by Age 

www.cancerresearchuk.org/cancer-info/cancerstats/ 



˜25% of breast cancer patients are pre-menopausal 

(15% pts <45 yrs) at the time of diagnosis 
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Long History of Studying Breast Cancer Causes 

• 1850’s family history 

 

• 1920’s reproductive risk factors 

– Lane-Claypon, 1926 case-control study 

 

• 1950’s menopause 

 

• 1970 – onwards oral contracpetives, postmenopausal 
hormones, diet, physical activity, obesity, 
endogenous hormones, SERMs  





Do We Know Causes of Breast Cancer? 

Relative Risk =  

Probability of developing condition X 

 in unexposed population 

Probability of developing condition X  

in exposed population 

• At the population level:  



Understanding Relative Risk  
 

Risk Versus Protection 

Relative Risk Log Scale 
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Risk factors 

• Age 

• Gender 

• Family history 

• Benign breast disease 

• Reproductive factors 

• Endogenous hormones 

• Exogenous hormones 

 

• Adiposity 

• Diet 

• Physical activity 

• Alcohol 

• Radiation 

 



Age and Breast Cancer 

By Age 45  By Age 70 

1.19% 9.67% 

• Cumulative incidence: 

 

 

 

 

 

• Relative risk (≥ 50 vs. < 50 yr): 6.5 

 Statistical Research and Application Branch, National Cancer Institute 2003  



• Oral contraceptives (OCs)  
– 1.25 increased risk among current users of OCs 

• Risk appears to decrease  
– As age and time from oral contraceptive discontinuation 

increases 

– Breast cancer risk returns to that of the average population after 
approximately 10 years following cessation of oral 
contraceptives  Beaber EF, Cancer Res 2014  





Risk of Breast Cancer by Plasma Estradiol Levels  
by Tumor Receptor Status  
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Body Mass Index and Estrone Sulfate 

Hankinson, JNCI 1995 



Breast Cancer Risk Factors: Lifestyle 

Risk Factor High Risk 

Category 
Referent Group Relative 

Risk 

Obesity > 35 BMI < 25 1.2-1.5 

Physical Activity Inactive Regular activity 1.25-1.7 

Alcohol Use >2 drinks/day Non drinkers 1.5 

McTiernan, Oncologist 2003; Hamijima, Br J Ca 2002 

(postmenopausal) 





Physical Activity and Breast Cancer Risk  
Women’s Health Initiative (WHI) 

 

• Patients: 74,171 women ages 50-79 

– 1,780 cases of breast cancer diagnosed over 5 yrs 

 

• Study: Evaluated incidence of breast cancer correlated to 
physical activity at age 18, 35, 50 

 

• Results: 

– Regular strenuous physical activity at age 35 had 14% 
reduction in breast cancer risk (similar at age 18, 50) 

 

– 1.25-2.5 hrs/wk brisk walking had 18% decreased risk 
 

– Greatest reduction seen with >10 hrs/wk brisk walking 

 McTiernan A, JAMA 2003 



Exercise and Survival After Breast Cancer Diagnosis 
(Nurses Health Study) 

 

Patients: 2,987 nurses with early stage breast cancer 

Physical activity categories: 

– LOW: < 3 MET hours per week 

– LOW/MED: 3-8.9 MET hours/week 

– MED/HIGH: 9-14.9 MET hours/week 

– HIGH: > 24 MET hours/week 

(3 MET hours/week equal to walking average pace of 2-3 miles 

per hour for 1 hour) 

• Results: Compared to women with LOW physical activity, risk of 

dying of breast cancer was: 

– 20% less for LOW/MED exercise 

– 40-50% less for MED/HIGH and HIGH exercise (at least 3 

hours per week walking at average pace) 

 
Holmes MD, JAMA 2005 



Low Fat Diet RCTs for BC 

  RR (95% CI) 

• WHI:  0.91 (0.86-1.01) 

– Primary prevention 

– 25% of total calories 

 
• WINS: 0.76 (0.60-0.98) 

– Secondary prevention 

– 20% of total calories 

 
• WHEL: 0.96 (0.80-1.14) 

    − Secondary prevention 
 Prentice JAMA 2006; Chlebowski JNCI 2006; Pierce JAMA 2007 





Healthy diet does not reduce cancer or CVD mortality in obese women <br />n = 63,805  Women's Health Initiative Observational Study  

Presented By Michelle Harvie at 2015 ASCO Annual Meeting 



 

Obesity and Breast Cancer Mortality  

Presented By Jeffrey Weitzel at 2014 ASCO Annual Meeting 
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• Does losing weight make a difference? 



Further Epidemiologic Research of Breast Cancer 

• Identification of causes of the substantial proportion 
of BC that remains unexplained 

 

• More research on the specific hormonal patterns that 
increase risk 

 

• Interrelations among dietary factors, physical activity 
and anthropometric characteristics at specific points 
during women’s life 
 

• Evaluation of many genes suspected of conferring 
low to moderate risk 

 

• Better models for individual risk asessmentt  

(stratification by tumor subtype) 

(stratification by tumor subtype) 

(stratification by tumor subtype) 

(stratification by tumor subtype) 

(stratification by tumor subtype) 





No Clear Association of Diet with Breast Cancer Risk 

• Dietary fat intake 

–  Hunter 1996 

–  Pooled prospective studies 

–  4980 cases in 337,819 women 

– Prentice, JAMA 2006 
 

• Fruits & vegetables 

–  Smith-Warner, JAMA, 2001 

–  Pooled prospective studies 

–  7377 cases in 351,825 women 
 

• Carotenoids; Vitamins A, C, E 
 

• Selenium 



WHEL Study (Women’s Healthy Eating and Living 
Study) 

 

RCT 3088 early stage breast cancer survivors (1995-2000); age 27-74 yrs  

      Diet intervention counselling 

     5 vegetable servings 

      16 oz vegetable juice 

      3 servings fruit 

     30g fibre 

     15-20% calories fat 

        

      Control (print material, 5 a day) 

 

Primary outcome: breast cancer events, death- no effect on disease free survival 

 

Secondary outcomes  1. Significant diet change  

    2. Significant change in selected biomarkers  

    (carotenoids, oestradiol (total and bioavailable) 

    3. No significant weight change (I year) 
 

                                                                                                                                                                         Pierce, JAMA 2007 

 

 

Randomised 

 



• Among survivors of early stage breast cancer, 

adoption of a diet that was very high in vegetables, 

fruit, fibre and low in fat did not reduce additional 

breast cancer events or mortality during a 7.3 year 

follow up period 

 

WHEL Study (Women’s Healthy Eating and Living 
Study) 

Pierce, JAMA 2007 





WINS 
Risk of Recurrence: Low Fat Diet vs. Control 

Chlebowski, J Natl Cancer Inst 2006 



• Lifestyle intervention reducing  dietary fat intake (target 

20% E), with modest influence on body weight, may 

improve relapse-free survival of breast cancer  

 

• 24% reduction in risk for recurrence; subset analyses 

suggest that this effect was even greater among women 

with oestrogen receptor-negative disease 

Chlebowski, J Natl Cancer Inst 2006 

WINS 
Risk of Recurrence: Low Fat Diet vs. Control 
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