














 

 

 

 

 





























Potential confounders 
Age, breast density, age first birth, 

hormone therapy use, body mass index, 
family history 

Phenotype 
Detection 

mode 

First objective 

Total effect 



Potential confounders 
Age, breast density, age first birth, 

hormone therapy use, body mass index, 
family history 

Phenotype 
Detection 

mode 

Second objective 
Intermediate variable 

Grade 

Residual direct effect 















 

 



Tumour phenotype 

Grade I-II 

(n=643) 

% 

Grade III 

(n=163) 

% 

p-value 

Estrogens receptor   <0.0001 

 Positive 95 46  

 Negative 5 54  

Progesterone receptor   <0.0001 

 Positive 75 28  

 Negative 25 72  

HER2 status   <0.0001 

 Negative 93 76  

 Positive 7 24  

Tumour subtypes   <0.0001 

 Luminal A 88 33  

 Luminal B 5 13  

 HER2-

enriched 
2 11  

 Triple-

negative 
3 41  

 Unclassified 3 2  

 



* Adjusted for age at diagnosis, breast density, age at first birth, hormone therapy use, body mass index and family history. 
** Adjusted for age at diagnosis, breast density, age at first birth, hormone therapy use, body mass index, family history as potential confounders and 

for grade as an intermediate variable. 

Tumour phenotype Total effect 

OR (95% CI)* 

Residual effect 

OR (95% CI)** 

Estrogens receptor   

 Positive 1(Referent) 1(Referent) 

 Negative 2.7 (1.8 – 3.9) 1.4 (0.8 – 2.3) 

Progesterone receptor   

 Positive 1(Referent) 1(Referent) 

 Negative 1.8 (1.3 – 2.5) 1.2 (0.8 – 1.7) 

HER2 status   

 Negative 1(Referent) 1(Referent) 

 Positive 2.4 (1.3 – 3.4) 1.6 (1.0 – 2.8) 

Tumour subtypes   

 Luminal A 1(Referent) 1(Referent) 

 Luminal B 1.8 (1.0 – 3.2) 1.4 (0.7 – 2.7) 

 HER2-enriched 4.1 (2.0 – 8.5) 2.8 (1.2 – 6.5) 

 Triple-negative 2.8 (1.7 – 4.4) 1.4 (0.8 – 2.6) 

 Unclassified 2.0 (0.8 – 5.0) 1.5 (0.5 – 4.0) 

 



ER - 
PR - 
Luminal B 
Triple negative 

Detection 
mode 

Histological grade 

Residual direct effect 



Detection 
mode 

Histological grade 

Residual direct effect HER2 + 
 
HER2 - enriched 
































