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Appendix 1: Statistical details
1.1 Poisson rate parameter approximation
For the equality testing of incidence rates in the Poisson model, we followed (28) in calculated the age-standardized incidence rate as
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with the standard error estimate
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where the  are the respective weights of the i-th age in the standard population, are the raw case counts, and  are the empirical incidence rates per 100,000 population for each age bracket. These rate estimates were then compared between the baseline and reference observation periods using the z-test, using the canonical test statistic:
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In order to estimate the power of this procedure, we additionallz calculated the minimal effect size which would have been necessary for a nominally significant test under equal standard error estimates. The results are reported in Table S5 of the supplement.


[image: ]
Figure S1. Graphical representation of the estimated breast cancer instantaneous incidence rate (per 100.000 women; not age-standardized) in the Primary Study Population (age 45-69; n = 2,310), obtained using non-parametric Bayesian intensity function estimation, over time in the federal state of Salzburg between 2010 and 2023, including the different stages at diagnosis.


Figure S2. Age-standardized incidence rate per year per 100,000 standard population (all stages) including the 95% confidence intervals in the Primary Study Population (age 45-69; n = 2,310).
* z-test comparing the incidence rates between 2010-2013 and 2016-2019.


Figure S3. Age-standardized incidence rate per year per 100,000 standard population including the 95% confidence intervals according to stage 0-I vs. II-IV in the Primary Study Population (age 45-69; n = 2,310).



Figure S4. Age-standardized incidence rate per year per 100,000 standard population according to stage 0-I vs. II-IV in the Primary Study Population (age 45-69; n = 2,310).


Figure S5. Age-standardized incidence rate per year per 100,000 standard population including the 95% confidence intervals according to nodal status (without stage IV) in the Primary Study Population (age 45-69; n = 2,310).




Figure S6. Percentage of breast cancer subtypes in the Primary Study Population (age 45-69; n = 2,310).


Table S1. Proportional distribution of the age-standardized incidence rate per year per 100,000 standard population according to stage in the Primary Study Population.
	n = 2.310
	2010-2022
	2010-2013
	2014-2015
	2016-2019
	2020-2022
	p*

	Stage 0
	12.6%
	12.2%
	13.0%
	13.4%
	11.6%
	0.380

	Stage I
	45.5%
	44.1%
	47.9%
	46.2%
	44.3%
	

	Stage II
	28.3%
	28.2%
	27.5%
	29.0%
	28.0%
	

	Stage III
	6.7%
	6.1%
	6.1%
	6.9%
	8.0%
	

	Stage IV
	6.9%
	9.4%
	5.5%
	4.5%
	8.1%
	

	Stage 0-I
	58.1%
	56.3%
	60.9%
	59.6%
	55.9%
	0.524

	Stage II-IV
	41.9%
	43.7%
	39.1%
	40.4%
	44.1%
	

	N0
	69.5%
	64.8%
	73.6%
	73.2%
	66.7%
	0.538

	N+
	23.5%
	25.8%
	20.6%
	22.2%
	25.1%
	


* Logistic regression including time period (2010-2013 vs. 2016-2019), age (45-54 vs. 55-64 and 45-54 vs. 65-74), interaction of age and time period and residence (rural vs. urban)


Table S2. Binary logistic regression for stage 0-I vs. II-IV in the Primary Study Population with diagnosis 2010-2013 or 2016-2019.
	n = 1,364
	Coefficient
	95% CI
	Standard deviation
	z
	p

	[bookmark: _Hlk187339375]Time period 
2010-2013* vs. 2016-2019
	-0.123
	-0.503 - 0.256
	0.194
	-0.638
	0.524

	Age
45-52* vs. 53-60
	0.152
	-0.257 - 0.560
	0.208
	0.728
	0.467

	45-52* vs. 61-69
	-0.122
	-0.496 - 0.253
	0.191
	-0.635
	0.525

	Interaction age / time period**
45-52* vs. 53-60 / 
2010-2013* vs. 2016-2019
	-0.175
	-0.731 - 0.380
	0.283
	-0.619
	0.536

	45-52* vs. 61-69 / 
2010-2013* vs. 2016-2019
	0.095
	-0.418 - 0.608
	0.262
	0.364
	0.716

	Residence 
rural* vs. urban
	-0.037
	-0.253 - 0.179
	0.110
	-0.333
	0.739


* reference
** included to correct for a potential change in age distribution between the different time periods


Table S3. Binary logistic regression for nodal status (N0 vs. N+) without stage IV in the Primary Study Population with diagnosis 2010-2013 or 2016-2019.
	n = 1,277
	Coefficient
	95% CI
	Standard deviation
	z
	p

	[bookmark: _Hlk187340401]Time period 
2010-2013* vs. 2016-2019
	-0.136
	-0.568 - 0.296
	0.220
	-0.615
	0.538

	Age
45-52* vs. 53-60
	0.184
	-0.277 - 0.646
	0.236
	0.782
	0.434

	45-52* vs. 61-69
	-0.123
	-0.557 - 0.311
	0.222
	-0.555
	0.579

	Interaction age / time period**
45-52* vs. 53-60 / 
2010-2013* vs. 2016-2019
	-0.408
	-1.049 - 0.234
	0.327
	-1.246
	0.213

	45-52* vs. 61-69 / 
2010-2013* vs. 2016-2019
	-0.036
	-0.633 - 0.561
	0.305
	-0.117
	0.907

	Residence 
rural* vs. urban
	-0.028
	-0.281 - 0.224
	0.129
	-0.220
	0.826


* reference
** included to correct for a potential change in the distribution between the different time periods



Table S4. Ordinal logistic regression for stage 0-IV in the Primary Study Population after data imputation (Mx  M0 if stage I or II).
	n = 1,550
	Coefficient
	95% CI
	Standard deviation
	z
	p

	Time period 
2010-2013* vs. 2016-2019
	-0.146
	-0.468 - 0.176
	0.164
	-0.888
	0.374

	Age
45-52* vs. 53-60
	0.068
	-0.273 - 0.409
	0.174
	0.392
	0.695

	45-52* vs. 61-69
	-0.015
	-0.322 - 0.293
	0.157
	-0.095
	0.925

	Interaction age / time period**
45-52* vs. 53-60 / 
2010-2013* vs. 2016-2019
	0.003
	-0.473 - 0.479
	0.243
	0.012
	0.991

	45-52* vs. 61-69 / 
2010-2013* vs. 2016-2019
	0.004
	-0.432 - 0.441
	0.223
	0.019
	0.985

	Residence 
rural* vs. urban
	-0.024
	-0.209 - 0.161
	0.094
	-0.252
	0.801


* reference
** included to correct for a potential change in the distribution between the different time periods


Table S5 Calculation of the minimum difference size for nominally significant test for a ceteris-paribus comparison of age-standardized incidence rates between 2010-2013 and 2016-2019. 
	
	2010-2013
	95%CI
	2016-2019
	95%CI
	p
	Difference in incidence rate
2010-2013 vs. 2016-2019
	Minimum difference size for nominally significant test with unchanged standard errors

	All stages*
	176.0
	149.3-206.0
	193.9
	167.0-224.0
	0.371
	17.9
	39.4

	Stage 0
	21.5
	12.9-33.6
	26.1
	16.8-38.5
	0.525
	4.6
	14.1

	Stage I
	77.6
	60.3-98.4
	89.6
	71.5-110.7
	0.376
	12.0
	26.5

	Stage II
	49.6
	35.8-66.2
	56.2
	41.9-73.1
	0.539
	6.6
	21.0

	Stage III
	10.8
	5.0-20.2
	13.5
	7.2-23.1
	0.602
	2.7
	10.1

	Stage IV
	16.5
	8.9-27.2
	8.7
	3.6-16.6
	0.141
	7.8
	10.4

	N0
	114.1
	92.9-138.7
	142.0
	118.8-167.7
	0.095
	27.9
	32.7

	N+
	45.4
	32.2-61.5
	43.0
	30.6-30.6
	0.807
	2.4
	19.2

	Nodal status unknown
	0.0
	0.0-0.0
	0.3
	-0.82-1.39
	0.617
	0.3
	1.1


* Stages according to AJCC version 8 

All stages	
34.707823648925171	33.781705710415395	32.206592743912523	30.229390877818702	31.922676191285433	30.563914157922625	29.636408889519174	27.867504192037472	2010-2013	2014-2015	2016-2019	2020-2022	175.97831141120957	212.71037167065103	193.92969161979673	189.11954309154282	


2010-2013	
23.136752465128453	20.647864407629925	19.73171668256559	17.233209017767123	Stage 0-I	Stage II-IV	99.090335888666104	76.887975522543471	2016-2019	
23.713556428328189	19.886693333742542	20.583890925382264	16.743205165115725	Stage 0-I	Stage II-IV	115.61147060028676	78.318221019509949	



Stage II-IV	[WERT] (43.7%)
[WERT] (40.4%)

2010-2013	2016-2019	76.887975522543471	78.318221019509949	Stage 0-I	[WERT] (56.3%)
[WERT] (59.6%)

2010-2013	2016-2019	99.090335888666104	115.61147060028676	



2010-2013	
24.326356179455118	16.082494520191212	21.505277747863474	13.20361987025877	N0	N+	Nodal status unknown	114.08748774262892	45.383355454763276	0	2016-2019	
25.799745141808643	15.331701436641687	23.204095000762408	12.157674997732933	N0	N+	Nodal status unknown	141.98314899343285	42.985052372264107	0.28223422772504841	



HR+/HER2-	2010-2013	2014-2015	2016-2019	2020-2022	0.19236418653832721	0.54875107433656634	0.68407768322235329	0.596151815639407	HER2+	2010-2013	2014-2015	2016-2019	2020-2022	4.4350194184228087E-2	0.15499357531653421	0.10826924883863247	7.9748703309740918E-2	Triple-negative	2010-2013	2014-2015	2016-2019	2020-2022	2.289269863592535E-2	7.0210285081221235E-2	6.4994627815018829E-2	6.5522571536327318E-2	Subtype unknown	2010-2013	2014-2015	2016-2019	2020-2022	0.74039292064151951	0.22604506526567819	0.14265844012399539	0.25857690951452472	
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