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Table S1. List of breast cancer risk factors as indicated by Cancer Research UK. Information in this table was 
taken directly from: https://www.cancerresearchuk.org/about-cancer/breast-cancer/risks-causes/risk-factors 
(January 2020). 

Factors that increase the risk of breast cancer 
Risk factors Description 

Being overweight 
or obese 

Women who are overweight after their menopause have a higher risk of breast cancer 
than women who are not overweight. Men also have an increased risk of breast cancer if 
they are overweight or obese. Being overweight means having a body mass index (BMI) 
of between 25 and 30. Obesity means being very overweight with a BMI of 30 or higher. 
Try to keep a healthy weight by being physically active and eating a healthy, balanced 

diet. 

Alcohol 
Drinking alcohol increases the risk of breast cancer. The risk increases with each extra 
unit of alcohol per day. One unit is a half pint of beer, a small glass of wine, or a single 
measure of spirits. Latest UK government guidelines advise drinking no more than 14 

units of alcohol a week. 

Contraceptive pill 

There is a very small increased risk of breast cancer when you take the contraceptive pill. 
This increase in risk goes back to normal 10 years after you stop taking it. Remember that 

breast cancer is rare in young women. Most women who take the pill are in their late 
teens, twenties and early thirties. So a small increase in this risk during the time women 

take the pill means very few extra cases of breast cancer. 

Hormone 
replacement 
therapy (HRT) 

Many women take hormone replacement therapy (HRT) to reduce menopausal symptoms. 
There are 2 main types of HRT: combined HRT (oestrogen and progesterone) and 

oestrogen only HRT. HRT increases the risk of breast cancer while women take it and for 
up to 5 years afterwards. Combined HRT (oestrogen and progesterone) is more likely to 
cause breast cancer than oestrogen only HRT. HRT can have some health benefits and 

so if you are worried about taking it, talk to your doctor about the benefits and risks in your 
individual situation. 

Being inactive 

There is a small increase risk of breast cancer if you’re inactive, this means doing less 
than 150 minutes of moderate exercise a week. It can be easier than you think to increase 
even if you don't do much at the moment.  Activity doesn’t just mean sport and exercise. 

Anything that makes you a bit warmer and slightly out of breath counts as moderate 
activity.  

Risks that you can't change 

Getting older Most breast cancers occur in women over 50 and it is extremely rare in women under 40. 



Family history and 
inherited genes 

Some people have a higher risk of developing breast cancer than the general population 
because other members of their family have had particular cancers. This is called a family 

history of cancer. Having a mother, sister or daughter diagnosed with breast cancer 
approximately doubles the risk of breast cancer. This risk is higher when more close 

relatives have breast cancer, or if a relative developed breast cancer under the age of 50. 
But most women who have a close relative with breast cancer will never develop it. Some 
people have an increased risk of breast cancer because they have an inherited gene fault.  

We know about several gene faults that can increase breast cancer risk and there are 
tests for some of them. Having one of these faulty genes means that you are more likely to 

get breast cancer than someone who doesn’t. But it is not a certainty. Remember that 
most breast cancers happen by chance. Only about 2 out of every hundred (2%) are 

related to a change in the BRCA1 or BRCA2 gene. 

X–rays and 
radiotherapy 

X-rays: Exposure to radiation is known to increase the risk of many types of cancer. Most
of us are never exposed to enough radiation to make much difference to our risk.

Nowadays, doctors keep medical exposure to radiation as low as possible. They don't do 
x-rays or CT scans unless they really need to. And the amount of radiation used is very

small. Many women worry about having mammograms as part of breast screening
because it exposes them to x-rays. But the amount of radiation you have with a 

mammogram is very small. Radiotherapy: Radiotherapy treatment for breast cancer 
increases the risk of getting breast cancer in the other breast by a small amount. But this 

small risk is balanced by the need to treat the original breast cancer. If you had 
radiotherapy to your chest area to treat another type of cancer your risk of developing 

breast cancer is higher than someone who hasn't had radiotherapy. This is especially so 
for women who have had chest radiotherapy for Hodgkin lymphoma in the past. If you 

need radiotherapy for Hodgkin lymphoma or any other type of cancer your doctors should 
tell you about this risk. They will offer you breast screening if it is appropriate. Talk to your 

doctor if you are unsure if you should have screening. It is important to remember that 
second cancers are usually found early when they can be successfully treated. Also, 

radiotherapy treatments are now more focused than in the past. 

Other medical 
conditions 

Women with diabetes have a small increase in their risk of breast cancer, although we are 
not sure why. 

Dense breast 
tissue 

Breast cancer risk is higher in women with the most dense breast tissue compared to less 
dense tissue. Women with dense breast tissue have less fat and more breast cells and 

connective tissue in their breasts. Our genetic make up affects breast density. 

Benign breast 
disease Benign breast disease means non cancerous breast conditions. 

 DCIS or LCIS 

DCIS and LCIS are changes within the breast tissue that might develop into breast cancer 
in some women. DCIS stands for ductal carcinoma in situ. LCIS stands for lobular 

carcinoma in situ. Women with a diagnosis of DCIS or LCIS have double the usual risk of 
invasive breast cancer in the same or other breast. But it is important to remember that 

most women with LCIS or DCIS will not develop invasive cancer. 

Age when periods 
started and 
stopped 

You have an increased risk of breast cancer if your periods started early (before the age of 
12). If you have a late menopause (after the age of 55) this increases your breast cancer 

risk compared to women who have an earlier menopause. This might be linked to 
hormone levels. 



Sex hormones and 
other hormones 

Levels of the female sex hormone, oestrogen, and the male hormone, testosterone, can 
affect the risk of breast cancer. Women have small amounts of the male hormone 

testosterone in their bodies. After the menopause, women with higher levels of oestrogen 
and testosterone in their blood have a higher risk of breast cancer compared to women 
with the lowest levels. Women with higher levels of testosterone in their blood before 
menopause have a higher risk of breast cancer. There is an increased risk of breast 

cancer in women with higher levels of a hormone called insulin like growth factor 1 (IGF-
1). It is not clear what controls levels of IGF-1 in the bloodstream. It is probably related to 

our genes, body weight, and how much exercise we do. 

 Ethnicity A large report found that the risk of breast cancer is higher in white women than any other 
ethnic group. This is at least partly due to lifestyle factors. 

Previous cancer Having had breast cancer increases your risk of getting another breast cancer. It might 
occur in the same breast or in the other breast. 

Height Women who are taller than average have a slightly increased risk of breast cancer after 
the menopause. This could be due to different hormone levels in taller women. 

Not having children 
or having them 
later in life 

Whether you can have children or when you have them may not be something you can 
control. Women who have children have a slightly lower risk of breast cancer than women 

who don't have children. The risk reduces further the more children you have. 

Factors that reduce the risk of breast cancer 

Being physically 
active 

Various studies have shown that physical activity can reduce the risk of breast cancer.An 
analysis of 31 studies found that women who did the most activity had a 12% lower risk of 

developing breast cancer compared with the least active women. 

Breastfeeding 

Breastfeeding lowers the risk of developing breast cancer, particularly if you have your 
children when you are younger. The longer you breastfeed the more the risk is reduced. It 
is not completely clear why this is. But the reduced risk might be because the ovaries don't 

produce eggs so often during breastfeeding. Or it might be because breastfeeding 
changes the cells in the breast so they might be more resistant to changes that lead to 

cancer. 

Aspirin and anti 
inflammatory drugs 

Research has shown that women who regularly take aspirin or other non steroidal anti 
inflammatory medicines have a slightly lower risk of developing breast cancer. 

Medicines for 
women at higher 
risk 

Some women who have family members with breast cancer have a higher risk of 
developing it than other women. Some medicines can help to prevent breast cancer in 
women at high risk. Taking a drug called anastrozole for 5 years can reduce the risk of 

breast cancer. 

Diet A healthy diet can help to prevent breast cancer. 
Where there isn't clear evidence 

Diet and breast 
cancer risk 

There has been a lot of research into whether diet increases the risk of breast cancer. So 
far most findings have been inconclusive and inconsistent. 



Smoking Smoking tobacco might increase your risk of getting breast cancer. It is never too late to 
stop smoking but the sooner you stop the better. 

Night shift work 
Some research has shown that working night shifts could possibly slightly increase breast 

cancer risk. But more recent research suggests that working night shifts is not likely to 
cause cancer, even if you have worked night shifts for a long time 

Table S2. Comparison of the effect of nine breast cancer risk factors on breast cancer-specific survival 
for all breast cancers in the unadjusted model (left) and in the adjusted model (right). The model was 
adjusted for the known prognostic factors: age of the patients at diagnosis, tumour size, node status, 
distant metastasis status, grade, ER-, progesterone receptor and HER2-status and (neo)adjuvant 
chemotherapy, adjuvant anti-hormone therapy and adjuvant trastuzumab. HR = Hazard Ratio. CI = 95% 
Confidence Interval.  

Risk factor Unadjusted model Adjusted model 
HR CI P value HR CI P value 

Alcohol consumption (drinks 
per week) 1.1 0.76-1.60 0.62 1.21 0.82-1.77 0.34 
Body mass index (adult, 
kg/m2) 1.01 0.81-1.25 0.95 1.03 0.85-1.25 0.79 

Height (adult, m) 0.99 0.89-1.11 0.89 0.99 0.89-1.09 0.79 
Mammographic density 
(dense vs non-dense area) 0.94 0.75-1.18 0.59 0.94 0.84-1.06 0.31 

Menarche (age at onset) 1.07 0.97-1.18 0.21 1.05 0.95-1.60 0.33 
Menopause (age at onset) 1.01 0.98-1.05 0.49 1.01 0.97-1.06 0.56 
Physical activity (overall 
physical activity time) 1.06 0.52-2.16 0.87 1.02 0.58-2.50 0.62 
Smoking behaviour (ever vs 
never) 1.07 0.83-1.38 0.59 1.16 0.90-1.50 0.24 
Type 2 diabetes mellitus 
(yes vs no) 1.1 1.04-1.18 0.01 1.09 1.03-1.16 0.01 



Table S3. Power (%) estimation by a range of Hazard Ratios (HR) for the analysis of MR associations 
between nine breast cancer risk factors and breast cancer-specific survival in all breast cancers.  

Risk factor Estimated R2 HR 
0.9 1.1 1.3 

Alcohol consumption (drinks per 
week) 0.007 11.1 9.8 45.4 

Body mass index (adult, kg/m2) 0.012 16.1 13.9 67.5 
Height (adult, m) 0.021 24.9 21.2 89.1 
Mammographic density (dense 
vs non-dense area) 0.009 13.1 11.5 55.2 

Menarche (age at onset) 0.017 21 18 81.9 
Menopause (age at onset) 0.027 30.6 26 95.2 
Physical activity 0.001 4.6 4.4 10.3 
Smoking behavior 0.005 9.1 8.2 34.4 
Type 2 diabetes mellitus (yes vs 
no) 0.020 23.9 20.4 87.6 

Figure S2. Leave-one-out plot for T2DM and breast cancer specific-survival showing the estimate effect 
by sequentially dropping one SNP at a time. Each black dot in the forest plot represents the MR results 
(IVW method) excluding that particular SNP. The result including all SNPs is shown in red at the bottom 
of the plot. 
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Figure S1. Funnel plot for T2DM and breast cancer-specific survival. The plot shows the effect 
estimate (b) of a particular SNP against the SNP expected precision (1/Standard Error (SE)). 
Asymmetry in the funnel plot is an indication of horizontal pleiotropy. The dark and light blue lines 
represent the MR-Egger and Inverse variance weighted slopes respectively. 
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