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Understanding the variation in 

breast cancer care.

• Important regional disparities in patterns of 
care in breast cancer in Switzerland

• Here: Focus on Mastectomy rates

“Despite universal health care insurance, 

high accessibility of health care services and 

high expenditures, geographic variation in breast cancer care 

exists in Switzerland. 

There is an urgent need to reduce disparities in early 

detection […] and to further investigate causes and effects of 

disparities in breast cancer management.”

Ess et al. Cancer Epidemiology. 2010.



Data sources

Federal Statistical 

Office of Switzerland 

hospital discharge 

database

female

main diagnosis breast 

cancer (BC)

≥1 BC surgery

no distant metastases 

at first visit

> 70’000 patients

2000 - 2012 

Swiss National Cohort 

socio-economic 

position (SEP)

Swiss Medical 

Association 

density of surgeons 

and gynaecologists

Swiss Cancer Screening

population based 

screening patterns

Federal Statistical Office 

of Switzerland 

language region and 

population count

Variables:
• Age
• Time and place of treatment 

incl. language region
• Admissions, 

treatments, 
comorbidities

• Insurance class
• Place (and time) of residence 

incl. SEP, 
screening patterns, 
surgeon & gynaecologist 
density

• Referral type, 
length of stay, 
administrative leave, 
intensive care duration, 
discharge type

Not used in 
final model



Bayesian areal models with 

temporal trends 

Data
Posterior

Regression model
observed count ~ NegBin
for each patient 
characteristics-combination

Spatial correlation 
and dependency

Prior distribution



Trends in mastectomy rates



Spatiotemporal estimates



Regression Results
Median 95% CI interval Median 95% CI interval

Time (1 year change) 1.01 1.00 1.01 multiple BC surgeries 1.23 0.96 1.67

Time:age group interaction average SEP at patients' residence

time:<50 years 1 (ref.) Q1 (lowest quartile) 1 (ref.)

time:50-69 years 0.99 0.99 1.00 Q2 0.97 0.93 1.01

time:70+ years 0.99 0.99 1.01 Q3 0.97 0.93 1.02

Age group Q4 (highest quartile) 0.99 0.95 1.04

<50 years 1 (ref.) Language region of treatment

50-69 years 0.92 0.87 0.95 German 1 (ref.)

70+ years 1.25 1.21 1.29 French 0.72 0.62 0.82

Co-morbidity score Italian/Romansh 0.88 0.79 1.01

0 (only BC) 1 (ref.) Hospital region profiles

1 1.17 1.11 1.25 Surgeon density per 1000 
population

1.01 1.00 1.02
2+ 1.35 1.27 1.45

insurance class Gynaecologist density per 
1000 population

1.06 1.05 1.06
basic 1 (ref.)

half-private/private 0.98 0.95 1.02 mammography screening 
programme exists

0.87 0.82 0.95
multiple admissions 1.43 1.03 1.79
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Conclusion

• Important geographical differences in 

mastectomy rates

• No socio-economic impact

• Different mastectomy rates by age, even 

after adjustment

• Less Mastectomies in regions with 

mammography screening programmes
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