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Why is Epidemiology Important?

• Identifies at-risk groups;
• Contributes to understanding aetiology and 

pathogenesis of disease;
• Identifies risk factors;
• Identifies opportunities for prevention;
• Assists with allocating health funding.

Houston, we have a problem.

Galen 200 AD ‘oncos’ & ‘carcinos’

•Post menopausal women 
•Geographical differences

1713 Bernardino Ramazzini
Father of Occupational Medicine

• Occupational disease of Nuns
»Not enough sex

"You can seldom find a convent that does not harbour 
this accursed pest, cancer, within its walls"



Sources of Knowledge

• Observation
• Modelling patterns of disease

– Gail, Colditz, Pike

• Prospective Collaborations
– Collaborative Group on Hormonal Factors in Breast Cancer
– European Prospective Investigation into Cancer and Nutrition 

(EPIC) study

Modelling
• Biomathematical modelling of breast cancer began in 

the 1950s;
• Observation that pattern of incidence of 

reproductive cancers differed from other tumours;
• The idea of multistage model of carcinogenesis came 

from modelling long before any biological or 
laboratory understanding.

Modelling- Breast Cancer
• Established that incidence is proportional to the 4th-

6th power of time, suggesting 4-6 independent steps;
• Identified that the rise in risk is through the pre-

menopausal years;
• That pregnancies themselves represent a high risk 

period; 
• That incidence of BBD 
in early years is important.... 

Let’s review the risk factors.
• Female sex, age, FHx
• Radiation
• Previous breast cancer
• Density 
• Oestrogen history

Age of milestones, parity, BF, OCP/HRT
• Benign breast disease (proliferative BBD)
• Alcohol
• Diet & Weight & Height
• Exercise

We can’t change these

Radiation

•High risk to receive 
radiation in adolescence;
•Breasts are largely 
undifferentiated then;
•More unstable;

•Funded for annual MRI –
usually start at 35 years.

•Improved techniques;
•Will reduce incidence in 
future generations

Menarche and 
Menopause

RR =1
Menarche age 13
Menopause age 51-2

Lancet 2012



Parity

2002 Beral Lancet

Breast Feeding

Beral Lancet 2002

Put it all 
together...

Beral Lancet 2002

If women in the first world 
had their first pregnancy at
19 years old, had 5 children 
and breast fed them all, 
then the incidence of breast 
cancer would be halved.

HRT/OCP

• Oestrogens with or without progestins used 
before or after menopause increase breast 
cancer risk during and soon after……  BUT with 
NO persistent long term effects.

• The lesion starts as early as the 2nd/3rd decade. 
• Issue for screening is persistence of glandular 

tissue rather than involution.

Proliferative Benign Breast Lesions

......................................Occurs over decades................................

Proliferative Benign Breast Lesions

• Risk factors for developing BBD?
» Alcohol
» Rapid height and weight gain
» Family History
» Low levels exercise
» Low fibre, vegetable protein, nuts.



When?

• In the gap between menarche and first full 
term pregnancy.

THE GREATEST RISKS FOR BREAST CANCER ARE 
ACCUMULATED BETWEEN 12.5 AND 28 YEARS 

OF AGE IN NEW ZEALAND. 

Alcohol and Teenagers...

You might as well 
give her a cigarette...

Summary of Adolescent Exposures

Colditz Washington 2014

Modelling actually told us this... Final Differentiation is FT Pregnancy

• Duct-lobular units undergo final differentiation when 
a women has been pregnant +/- lactation. 

• These terminally differentiated cells are more  
resistant to carcinogens:

»Lower proliferation rates
»Longer DNA repair phases

• The undifferentiated cells are less resistant and 
prone to mutation and failure to repair.



“Prevention” at menopause

Colditz 2014 

Prevention from adolescence

Colditz 2014 

What is My Risk?

http://www.cancer.gov/bcrisktool/

https://canceraustralia.gov.au/affected-
cancer/cancer-types/breast-cancer/your-

risk/calculate

What is My Risk?
5 Year Risk of Developing Breast Cancer
• This woman (age 45): 1.6%
• Average woman (age 45): 1%
Explanation
• Based on the information provided (see below), the woman's estimated risk for 

developing invasive breast cancer over the next 5 years is 1.6% compared to a risk 
of1% for a woman of the same age and race/ethnicity from the general U.S. 
population. This calculation also means that the woman's risk of NOT getting 
breast cancer over the next 5 years is 98.4%.

• Lifetime Risk of Developing Breast Cancer
• This woman (to age 90): 14.3%
• Average woman (to age 90): 11.9%
Explanation
• Based on the information provided (see below), the woman's estimated risk for 

developing invasive breast cancer over her lifetime (to age 90) is 14.3% compared 
to a risk of 11.9% for a woman of the same age and race/ethnicity from the 
general U.S. population.

The Future

And perhaps a vaccination at the same 
time as Gardasil® for our adolescent girls 

to tell the breasts to terminally 
differentiate. 


