Additional file 1. Natural history and screening accuracy calibration inputs

As Yen et al. [1] assumes all invasive breast cancers (BC) to be preceded by ductal carcinoma in situ (DCIS), while Duffy et al. [2] and Wu et al. [4] do not account for any DCIS precedent, both underlying incidence parameters needed to be adjusted downwards according to a proportion of BC preceded by progressive DCIS, here assumed to be 40%; the same proportion applied in Rojnik et al. (1). First, the transition probability Healthy to preclinical localized BC (H2pLBC) is adjusted downwards, to account for 60% of the total probability to transition from Healthy to preclinical BC, consisting primarily of H2pLBC and transitions from Healthy to preclinical BC through preclinical progressive DCIS. As the latter takes place over two model cycles (i.e., through Healthy to preclinical progressive DCIS (H2pDCIS) followed by Preclinical progressive DCIS to preclinical localized BC (pDCIS2pLBC), the transition probabilities (p) H2pLBC were first converted to transition rates (r) according to  (2) and then back to two-year year transition probabilities according to  (2), to allow for comparison. The transition rate H2pDCIS was then adjusted to maintain the total probability to transition from Healthy to preclinical localized BC, represented by the unadjusted transition probability H2pLBC, according to: 

Table 1 Natural history parameter calibration inputs 
(a) Ages 40–49
	[bookmark: _Hlk153270470]Transition rates a
	Deterministic
	95% CI 
(α = 2.5%)
	95% CI 
(α = 97.5%)
	
	Source

	Healthy to 
preclinical non-progressive DCIS
	0.0000039
	0.000001
	0.0000072
	
	
(3)

	Healthy to 
preclinical progressive DCIS
	0.0015
	0.0013
	0.0021
	
	
(3)

	Adjusted for 
progressive DCIS precedent
	0.00023
	0.00020
	0.00032
	
	

	[bookmark: _Hlk165219453]Preclinical progressive DCIS to 
preclinical invasive BC
	4.93
	1.24
	8.61
	
	
(3)

	Transition probabilities
	Deterministic
	alpha b 
	beta b
	Dist.
	Source

	Healthy to 
preclinical localized BC
	0.00090
	100
	74873
	Beta
	
(4)

	Adjusted for 
progressive DCIS precedent
	
0.00067
	
100
	
98584
	Beta
	

	Healthy to 
preclinical non-localized BC
	0.00009
	100
	740540
	Beta
	
(4)

	Healthy to 
clinical localized BC
	0.00014
	100
	475989
	Beta
	
(4)

	Healthy to 
clinical non-localized BC
	0.00008
	100
	833132
	Beta
	
(4)

	Preclinical non-progressive DCIS to recovery c
	0.08213
	92
	1205
	Beta
	
(3)

	Preclinical progressive DCIS to 
preclinical progressive DCIS
	0.00723
	99
	13638
	Dirichlet
	
(3)

	Preclinical localized BC to 
preclinical localized BC
	0.54
	45
	39
	Dirichlet
	
(4)

	Preclinical localized BC to 
preclinical non-localized BC
	0.10
	90
	809
	Dirichlet
	
(4)

	Preclinical localized BC to 
clinical localized BC
	0.20
	80
	319
	Dirichlet
	
(4)

	Preclinical localized BC to 
clinical non-localized BC
	0.16
	84
	440
	Dirichlet
	
(4)

	Preclinical non-localized BC to 
preclinical non-localized BC
	0.12
	88
	644
	Dirichlet
	
(4)

	Preclinical non-localized BC to 
clinical non-localized BC
	0.88
	11
	1.5
	Dirichlet
	
(4)


[bookmark: _Hlk165300660]a Transition rates (r) and their 95% CI were converted to annual probabilities (p) according to:  (2)
b alpha and beta parameters for Beta and Dirichlet distributions were estimated with a standard error of 0.1
c Transition rate (r) was converted to annual probability (p) according to:  (2) and assigned Beta distribution due to lack of published measures of variation

(b) Ages 50–59 
	Transition rates a
	Deterministic
	95% CI 
(α = 2.5%)
	95% CI 
(α = 97.5%)
	
	Source

	Healthy to 
preclinical non-progressive DCIS
	0.0000099
	0
	0.0000354
	
	
(3)

	Healthy to 
preclinical progressive DCIS
	0.0016
	0.0013
	0.0019
	
	
(3)

	Adjusted for 
progressive DCIS precedent b
	
0.00037
	
0.00032
	
0.00044
	
	

	Preclinical progressive DCIS to 
preclinical invasive BC
	2.99
	1.22
	4.76
	
	
(3)

	Transition probabilities
	Deterministic
	alpha b 
	beta b
	Dist.
	Source

	Healthy to 
preclinical localized BC
	0.00140
	100
	71228
	Beta
	
(4)

	Adjusted for 
progressive DCIS precedent b
	
0.00105
	
100
	
95067
	Beta
	

	Healthy to 
preclinical non-localized BC
	0.00014
	100
	714085
	Beta
	
(5)

	Healthy to 
clinical localized BC
	0.00014
	100
	714085
	Beta
	
(4)

	Healthy to 
clinical non-localized BC
	0.00004
	100
	249980
	Beta
	
(4)

	Preclinical non-progressive DCIS to recovery c
	0.05984
	94
	1476
	Beta
	
(3)

	Preclinical progressive DCIS to 
preclinical progressive DCIS
	0.05029
	95
	1793
	Dirichlet
	
(3)

	Preclinical localized BC to 
preclinical localized BC
	0.53
	46
	40
	Dirichlet
	
(5)

	Preclinical localized BC to 
preclinical non-localized BC
	0.14
	86
	550
	Dirichlet
	
(5)

	Preclinical localized BC to 
clinical localized BC
	0.22
	78
	285
	Dirichlet
	
(5)

	Preclinical localized BC to 
clinical non-localized BC
	0.11
	88
	682
	Dirichlet
	
(5)

	Preclinical non-localized BC to 
preclinical non-localized BC
	0.29
	70
	169
	Dirichlet
	
(5)

	Preclinical non-localized BC to 
clinical non-localized BC
	0.71
	29
	12
	Dirichlet
	
(5)


a Transition rates (r) and their 95% CI were converted to annual probabilities (p) according to:  (2)
b alpha and beta parameters for Beta and Dirichlet distributions were estimated with a standard error of 0.1
c Transition rate (r) was converted to annual probability (p) according to:  (2) and assigned Beta distribution due to lack of published measures of variation

(c) Ages 60–69 
	Transition rates a
	Deterministic
	95% CI 
(α = 2.5%)
	95% CI 
(α = 97.5%)
	
	Source

	Healthy to 
preclinical non-progressive DCIS
	0.0000118
	0.0000015
	0.000026
	
	
(3)

	Healthy to 
preclinical progressive DCIS
	0.0027
	0.0023
	0.0032
	
	
(3)

	Adjusted for 
progressive DCIS precedent b
	
0.0027
	
0.0023
	
0.0032
	
	

	Preclinical progressive DCIS to 
preclinical invasive BC
	6.13
	1.92
	10.33
	
	
(3)

	Transition probabilities
	Deterministic
	alpha b 
	beta b
	Dist.
	Source

	Healthy to 
preclinical localized BC
	0.00200
	100
	49799
	Beta
	
(4)

	Adjusted for 
progressive DCIS precedent b
	0.00164
	
100
	
66495
	Beta
	

	Healthy to 
preclinical non-localized BC
	0.00017
	100
	588034
	Beta
	
(4)

	Healthy to 
clinical localized BC
	0.00018
	100
	555355
	Beta
	
(4)

	Healthy to 
clinical non-localized BC
	0.00005
	100
	1999799
	Beta
	
(4)

	Preclinical non-progressive DCIS to 
recovery c
	0.00273
	100
	37163
	Beta
	
(3)

	Preclinical progressive DCIS to 
preclinical progressive DCIS
	0.00218
	100
	45743
	Dirichlet
	
(3)

	Preclinical localized BC to 
preclinical localized BC
	0.71
	28
	12
	Dirichlet
	
(4)

	Preclinical localized BC to 
preclinical non-localized BC
	0.11
	89
	719
	Dirichlet
	
(4)

	Preclinical localized BC to 
clinical localized BC
	0.13
	87
	581
	Dirichlet
	
(4)

	Preclinical localized BC to 
clinical non-localized BC
	0.05
	95
	1804
	Dirichlet
	
(4)

	Preclinical non-localized BC to 
preclinical non-localized BC
	0.46
	54
	63
	Dirichlet
	
(4)

	Preclinical non-localized BC to 
clinical non-localized BC
	0.54
	46
	39
	Dirichlet
	
(4)


a Transition rates (r) and their 95% CI were converted to annual probabilities (p) according to:  (2)
b alpha and beta parameters for Beta and Dirichlet distributions were estimated with a standard error of 0.1
c Transition rate (r) was converted to annual probability (p) according to:  (2) and assigned Beta distribution due to lack of published measures of variation

Table 2 Screening parameter calibration inputs
	Age group 40–49
	Deterministic
	95% CI 
(α = 2.5%)
	95% CI 
(α = 97.5%)
	Source

	BC sensitivity
	0.8350
	0.76
	0.91
	(3)

	
	Deterministic
	Lower bound
	Upper bound
	

	Specificity
	0.98
	0.97
	0.99
	

	Age group 50–59
	Deterministic
	95% CI 
(α = 2.5%)
	95% CI 
(α = 97.5%)
	Source

	BC sensitivity
	0.8484
	0.7488
	0.9497
	(5)

	
	Deterministic
	Lower bound
	Upper bound
	

	Specificity
	0.99
	0.98 a
	1
	(5)


[bookmark: _Hlk166423810]a The measures of variation were based on (5), however, the lower bound was adjusted downwards to allow for the possibility of relevant calibration targets to be met
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