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Background and Objectives            . 
 

Obesity at diagnosis is associated with inferior survival after breast cancer in clinical or 

population-based studies (Ref.1). Because adjustment for potential confounding was not 

consistent across studies, the influence of different patient-, tumor- and treatment 

characteristics is still unclear. A better understanding of the relation between these factors 

may have important implications for the future management of the disease.  

Our goal was to reassess the prognostic value of obesity at diagnosis on survival in 

women with breast cancer of defined histology while accounting for a range of other 

recognized prognostic factors.  

Results 2: Effects of exposures on survival of obese patients   . 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• The excess hazard rate (or death rate relative to general population) in obese patients 

was 2-3 times higher compared with non-obese patients if no adjustments for other 

prognostic factors were made. After adjustments, it remained elevated. 

• The inferior survival was more pronounced in the subgroup of ductal breast cancer. 

• The effect sizes in different strata of presently discussed prognostic factors were 

elevated in postmenopausal women and for low-stage tumours.   

Data and Methods             . 
 

A random sample of 1012 women with primary invasive breast cancer was drawn from the 

Swiss cancer registries of Basel and Zürich. Diagnosis dates were between 1.1.03 and 

31.12.05. Cases discovered at autopsy, first diagnosed with another tumour, local 

recurrence of previous breast cancer or known on the basis of death certificates only were 

excluded. Active follow-up ended 31.12.2008.  
 

Body Mass Index (BMI) was used as a proxy for adiposity-level. Age was taken as proxy 

for the menopausal status. Oestrogene- or progesterone-positivity was defined by 

standard immunhistochemistry. Herceptin2 expression status (HER-2) was categorized as 

positive based on either immunhistochemistry or on the HER-2 gene amplification test by 

fluorescence in-situ hybridization.  
 

Chi-square tests and unadjusted odds ratios were used to assess the univariate 

association of patient, tumour and treatment characteristics with obese (BMI≥30) and 

reference patients (BMI<30).  
 

Observed (OS) and relative survival (RS) probabilities were derived based on the cohort 

approach. RS was calculated as the ratio of the observed probability of survival of cancer 

cases and the expected survival of persons in the general population of corresponding 

age, sex and calendar year of death.  
 

Proportional hazard Poisson regression was performed to estimate hazard ratios and 95% 

confidence intervals for obesity after adjustment for patient, tumour and treatment 

characteristics. The prognostic significance of obesity was also assessed within 

subgroups defined by the other relevant breast cancer prognostic factors (menopausal 

status, tumour stage, oestrogen receptor status, progesterone receptor status).  
 

Imputation procedure: 

The ‘Multiple Imputation by Chained Equations’ algorithm as implemented in Stata™ 

(v12.1) was used. Univariate regression equations included all complete variables, 

incomplete variables with significant Spearman rank correlation (P<0.05), variables 

associated with missingness in the imputed variable and interaction terms for obesity 

indicator and stratification factors. It also included outcome variables (death indicator and 

survival time). Ten imputed datasets were generated for final effect estimation. 
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Dataset: list of variables           . 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Conclusions                                                                               . 
 

• The relative hazard of obese patients was compatible with inferior survival after 

adjusting for patient age and tumour stage, although not reaching statistical 

significance. It remained elevated also in the fully adjusted model. This is consistent 

with obesity effects via factors not accounted for in our study (e.g. metabolic syndrome; 

Ref. 2).  

• There was indication of effect modification because obesity seemed to impair survival 

more in postmenopausal patients or those with lower stage tumours, although not 

reaching statistical significance.  

• Findings were generally more pronounced in ductal vs all histology types.  

• Effect sizes in the incomplete dataset were not sensitive to multiple imputation of likely 

values for missing observations. This argues against a strong bias in the inferences 

derived from the incomplete dataset. 

Results 1: Associations of exposures with obese patients        . 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• Obese patients had significantly less often private health insurance.  

• Obese patients had more often progesterone receptor-positive (PR+) and less often 

Her2-neu receptor expressing tumours.  

• Obese women were significantly more often diagnosed with metastatic disease. 

• After the first surgical intervention obese women had more often larger margins (≥ 10 

mm) than non-obese. 

• Obese patients did not differ from non-obese in relation to age, menopausal status and 

family risk for breast cancer, histological type and tumour grade, the screening-

detected fraction and surgery type, axillary dissection, radiotherapy, chemotherapy and 

hormone therapy were equally performed in the two groups.  


