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I.  Introduction  
 
This report summarizes all verification and validation studies that have been performed 
on the methods used by Breast Cancer Outcomes calculator to predict cancer and 
noncancer deaths in each of the 15 years following cancer diagnosis.  The methods 
comprise using the Size+Nodes+ PrognosticFactors (SNAP) method to predict 15 year 
cancer-specific death rates for patients, and then allocating that chance of death across 
each of the 15 years using a step function empirically derived from SEER patients.  The 
noncancer death rate is then estimated using Life Table data avaialbe from the NVSR.  
For additional details on the method, see (Chen calculator paper).  The validity of these 
methods for providing accurate 15-year cancer-specific death rate estimates has already 
been established in Technical Report #10.  The data is grouped and permuted in 
multiple ways, demonstrating the accuracy of the method to provide accurate estimates 
across many patient groupings.  
 
To test the accuracy of the calculators, a Matlab script was written which performed the 
calculations of disease-specific, noncancer, and overall lethality in the same way as the 
Javascript on the web calculator.  The script resides in the M-file ñbreast.mò, and the 
function called is the ñgetCummDeathRisksò function.  A copy of this M-file is included 
as an appendix to this paper, along with a description of how the statistical tests were 
performed and the graphs generated. 
 
All SNAP parameters and step functions were derived from the SEER dataset from 
1987-2004 (for de tails on derivation, see Technical Report #2).  Section IV validates 
these methods and parameters on the SEER dataset for Kaplan-Meier disease-specific 
lethality.  Section V validates these methods and parameters for conditional non-cancer 
death rates (the likelihood of dying of other causes if one does not die of cancer)  Section 
VI validates these methods on the SEER dataset for overall lethality (which is equal to 
Kaplan-Meier disease-specific lethality+ conditional non -cancer lethality) .  
 
 
II.  Parameters  
 
Base Parameters G Parameters 

Q = 0.010054  
Z = 1 
J = 0.8057  
R = 0.07581  
 

 

G(age <= 30 & age > 20) = 1.2035; 
G(age <= 40 & age > 30) =  1.0705;    
G(age <= 50 & age >40) = 0.85655;  
G(age <= 60 & age >50) =  1.0228;   
G(age <= 70 & age >60) = 1.0248;   
G(age <= 80 & age >70) = 1.01945;   
G(age <= 90 & age >80) = 1.17735;   
G(age >=90) = 1.32845;   
        
% 9=unknown; 1=positive; 0=negative;            
G(erstatus == 0 & prstatus ==0) = 1.1904;  
G(erstatus == 0 & prstatus ==1) = 1.0131; 
G(erstatus == 0 & prsta tus ==9) = 1.1753; 
G(erstatus == 1 & prstatus ==0) = 1.15415; 
G(erstatus == 1 & prstatus ==1) = 0.91685; 
G(erstatus == 1 & prstatus ==9) = 0.953;           
G(erstatus == 9 & prstatus ==0) = 1.1701; 
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G(erstatus == 9 & prstatus ==1) = 0.9166; 
G(erstatus == 9 & prstatus ==9) = 1; 
 
G(histology==8500) = 1.04495;   
G(histology==8520) = 0.97825;  
G(histology==8522) = 0.8624;    
G(histology==8480) = 0.42355;   
G(histology==8510) = 0.55305;   
G(histology==8211) = 0.2639;   
G(histology==8501) = 0.84305;   
G(histology==8141) = 1.51235;   
G(histology==8530) = 3.1544;   
G(histology==8540) = 1.42765;   
G(histology==8050) = 0.49;  
G(histology==8201) = 0.70395;  
G(histology==8401) = 0.8505;  
G(histology==9020) 0.14972;  
 
G(grade==1) = 0.41345;  
G(grade==2) = 0.8267;  
G(grade==3) = 1.11584;  
G(grade==4) = 1.23275;  

 
 

 
III.  Datasets  
 
SEER Dataset (Breast Cancer) 
Breast cancer data was extracted from the US Surveillance, Epidemiology, and End 
Results (SEER) dataset, which is provided by the National Cancer Institute. It consists 
of 17 regional registries across the US, with data from 1973 to 2006. An extensive effort 
was made to clean the data, for example by considering only first malignant primary 
tumors. Also, analysis is restricted to patients with known tumor  sizes <90mm  and 
known numbers of positive lymph nodes < 11, diagnosed after 1987. These patients total 
392,517. 
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IV.  Verification on the SEER dataset  
 
Entire population  (tumor sizes 0-90mm) 

 

GroupÀ Months  N L empirical (SEM)  L predicted (SEM)  
Difference 

(pred ï emp) 

all 12 392517 0.75% (0.03%)  0.57% (0%) -0.18% 
all 24 392517 2.43% (0.05%) 2.02% (0.01%) -0.40% 
all 36 392517 4.36% (0.07%) 3.82% (0.01%) -0.54% 
all 48 392517 6.18% (0.09%)  5.59% (0.01%) -0.58% 
all 60 392517 7.82% (0.1%) 7.19% (0.02%)  -0.63% 
all 72 392517 9.34% (0.11%) 8.69% (0.02%)  -0.65% 
all 84 392517 10.75% (0.13%) 10.06% (0.03%)  -0.69% 
all 96 392517 12.05% (0.14%) 11.30% (0.03%)  -0.76% 
all 108 392517 13.31% (0.15%) 12.48% (0.03%)  -0.83% 
all 120 392517 14.42% (0.16%) 13.46% (0.04%)  -0.96% 
all 132 392517 15.55% (0.18%) 14.49% (0.04%)  -1.06% 
all 144 392517 16.62% (0.19%) 15.47% (0.04%)  -1.15% 
all 156 392517 17.63% (0.21%) 16.36% (0.04%)  -1.27% 
all 168 392517 18.60% (0.23%) 17.25% (0.05%) -1.35% 
all 180 392517 19.46% (0.25%) 17.95% (0.05%) -1.51% 

 Mean (std. dev.) -0.84% (0.37%) 
 Mean weighted by N (std. dev.)  -0.84% (0.37%) 
 Root Mean Square (std. dev.) 0.91% (0.82%) 
 Root Mean Square weighted by N (std. dev.) 0.91% (0.82%) 
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Grouped by 20% predicted lethality percentiles 
 

GroupÀ Months  N L empirical (SEM)  L predicted (SEM)  
Difference 

(pred ï emp) 

0.20-6.13% 12 79038 0.09% (0.02%)  0.10% (0%) 0.01% 
0.20-6.13% 24 79038 0.25% (0.04%)  0.35% (0%) 0.10% 
0.20-6.13% 36 79038 0.48% (0.05%) 0.67% (0%) 0.18% 
0.20-6.13% 48 79038 0.73% (0.07%) 0.98% (0%) 0.24% 
0.20-6.13% 60 79038 1.09% (0.09%)  1.25% (0%) 0.16% 
0.20-6.13% 72 79038 1.44% (0.11%) 1.52% (0.01%) 0.08% 
0.20-6.13% 84 79038 1.80% (0.13%) 1.76% (0.01%) -0.04% 
0.20-6.13% 96 79038 2.23% (0.15%) 1.97% (0.01%) -0.26% 
0.20-6.13% 108 79038 2.64% (0.18%) 2.18% (0.01%) -0.46% 
0.20-6.13% 120 79038 3.00% (0.2%) 2.35% (0.01%) -0.65% 
0.20-6.13% 132 79038 3.49% (0.23%) 2.53% (0.01%) -0.96% 
0.20-6.13% 144 79038 3.89% (0.26%) 2.70% (0.01%) -1.19% 
0.20-6.13% 156 79038 4.47% (0.31%) 2.86% (0.01%) -1.61% 
0.20-6.13% 168 79038 5.05% (0.36%) 3.01% (0.01%) -2.04% 
0.20-6.13% 179 79038 5.62% (0.42%) 3.13% (0.01%) -2.49% 
6.14-11.6% 12 78037 0.12% (0.03%)  0.25% (0%) 0.13% 
6.14-11.6% 24 78037 0.43% (0.05%) 0.90% (0%) 0.47% 
6.14-11.6% 36 78037 0.92% (0.07%) 1.71% (0%) 0.79% 
6.14-11.6% 48 78037 1.52% (0.1%) 2.50% (0%) 0.97% 
6.14-11.6% 60 78037 2.19% (0.12%) 3.21% (0.01%) 1.02% 
6.14-11.6% 72 78037 2.89% (0.15%) 3.88% (0.01%) 0.99% 
6.14-11.6% 84 78037 3.53% (0.17%) 4.49% (0.01%) 0.96% 
6.14-11.6% 96 78037 4.20% (0.2%) 5.04% (0.01%) 0.85% 
6.14-11.6% 108 78037 5.03% (0.23%) 5.57% (0.01%) 0.54% 
6.14-11.6% 120 78037 5.80% (0.25%) 6.01% (0.01%) 0.20% 
6.14-11.6% 132 78037 6.61% (0.29%) 6.47% (0.01%) -0.14% 
6.14-11.6% 144 78037 7.40% (0.32%) 6.90% (0.01%) -0.50% 
6.14-11.6% 156 78037 8.23% (0.36%) 7.30% (0.01%) -0.93% 
6.14-11.6% 168 78037 9.08% (0.4%) 7.70% (0.01%) -1.38% 
6.14-11.6% 180 78037 9.77% (0.45%) 8.01% (0.01%) -1.75% 
11.7-18.9% 12 78436 0.30% (0.04%)  0.43% (0%) 0.13% 
11.7-18.9% 24 78436 0.98% (0.07%) 1.54% (0%) 0.56% 
11.7-18.9% 36 78436 2.07% (0.11%) 2.91% (0%) 0.84% 
11.7-18.9% 48 78436 3.24% (0.14%) 4.26% (0.01%) 1.02% 
11.7-18.9% 60 78436 4.41% (0.17%) 5.48% (0.01%) 1.06% 
11.7-18.9% 72 78436 5.56% (0.2%) 6.62% (0.01%) 1.06% 
11.7-18.9% 84 78436 6.77% (0.23%) 7.66% (0.01%) 0.89% 
11.7-18.9% 96 78436 7.90% (0.26%) 8.61% (0.01%) 0.71% 
11.7-18.9% 108 78436 9.09% (0.29%) 9.51% (0.01%) 0.42% 
11.7-18.9% 120 78436 10.10% (0.32%) 10.26% (0.02%)  0.15% 
11.7-18.9% 132 78436 11.27% (0.36%) 11.05% (0.02%)  -0.23% 
11.7-18.9% 144 78436 12.38% (0.39%) 11.79% (0.02%)  -0.59% 
11.7-18.9% 156 78436 13.30% (0.43%) 12.47% (0.02%)  -0.83% 
11.7-18.9% 168 78436 14.15% (0.46%) 13.15% (0.02%)  -1.00% 
11.7-18.9% 180 78436 14.87% (0.5%) 13.68% (0.02%)  -1.19% 
19-31.5% 12 78508 0.64% (0.0 6%) 0.70% (0%) 0.07% 
19-31.5% 24 78508 2.42% (0.12%) 2.51% (0%) 0.09% 
19-31.5% 36 78508 4.64% (0.16%) 4.73% (0.01%) 0.09% 
19-31.5% 48 78508 6.93% (0.21%) 6.93% (0.01%) 0.00% 
19-31.5% 60 78508 9.08% (0.24%) 8.90% (0.01%) -0.19% 
19-31.5% 72 78508 11.14% (0.28%) 10.76% (0.02%)  -0.38% 
19-31.5% 84 78508 13.02% (0.31%) 12.45% (0.02%)  -0.56% 
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19-31.5% 96 78508 14.78% (0.34%) 13.99% (0.02%)  -0.79% 
19-31.5% 108 78508 16.38% (0.38%) 15.45% (0.02%)  -0.93% 
19-31.5% 120 78508 17.66% (0.4%) 16.66% (0.02%)  -1.00% 
19-31.5% 132 78508 18.93% (0.43%) 17.94% (0.03%)  -0.99% 
19-31.5% 144 78508 20.32% (0.47%) 19.15% (0.03%)  -1.17% 
19-31.5% 156 78508 21.56% (0.51%) 20.25% (0.03%)  -1.31% 
19-31.5% 168 78508 22.70% (0.55%) 21.36% (0.03%)  -1.34% 
19-31.5% 180 78508 23.81% (0.61%) 22.22% (0.03%)  -1.59% 

31.6-99.9% 12 78497 2.60% (0.12%) 1.36% (0%) -1.25% 
31.6-99.9% 24 78497 8.11% (0.21%) 4.82% (0.01%) -3.29% 
31.6-99.9% 36 78497 13.82% (0.27%) 9.10% (0.02%)  -4.72% 
31.6-99.9% 48 78497 18.67% (0.32%) 13.32% (0.03%)  -5.35% 
31.6-99.9% 60 78497 22.60% (0.35%) 17.11% (0.03%)  -5.49% 
31.6-99.9% 72 78497 26.02% (0.39%) 20.69% (0.04%)  -5.33% 
31.6-99.9% 84 78497 29.01% (0.42%) 23.94% (0.05%) -5.07% 
31.6-99.9% 96 78497 31.61% (0.45%) 26.90% (0.05%) -4.70% 
31.6-99.9% 108 78497 33.83% (0.48%)  29.71% (0.06%)  -4.11% 
31.6-99.9% 120 78497 35.94% (0.51%) 32.04% (0.06%)  -3.90% 

 Mean (std. dev.) -0.89% (1.7%) 
 Mean weighted by N (std. dev.)  -0.89% (1.7%) 
 Root Mean Square (std. dev.) 1.91% (2.73%) 
 Root Mean Square weighted by N (std. dev.) 1.91% (2.73%) 
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Grouped by 10mm tumor size bins  
 

GroupÀ Months  N L empirical (SEM)  L predicted (SEM)  
Difference 

(pred ï emp) 

1-10 12 100399 0.16% (0.03%)  0.18% (0%) 0.02% 
1-10 24 100399 0.51% (0.05%) 0.66% (0%) 0.15% 
1-10 36 100399 1.00% (0.07%) 1.24% (0.01%) 0.24% 
1-10 48 100399 1.54% (0.09%)  1.82% (0.01%) 0.27% 
1-10 60 100399 2.16% (0.11%) 2.33% (0.02%)  0.18% 
1-10 72 100399 2.77% (0.13%) 2.82% (0.02%)  0.05% 
1-10 84 100399 3.38% (0.15%) 3.26% (0.02%)  -0.11% 
1-10 96 100399 4.02% (0.17%) 3.67% (0.02%)  -0.36% 
1-10 108 100399 4.65% (0.2%) 4.05% (0.03%)  -0.60% 
1-10 120 100399 5.23% (0.22%) 4.37% (0.03%)  -0.87% 
1-10 132 100399 5.96% (0.25%) 4.70% (0.03%)  -1.26% 
1-10 144 100399 6.56% (0.27%) 5.02% (0.03%)  -1.54% 
1-10 156 100399 7.21% (0.3%) 5.31% (0.04%)  -1.90% 
1-10 168 100399 8.02% (0.35%) 5.60% (0.04%)  -2.42% 
1-10 179 100399 8.68% (0.39%) 5.83% (0.04%)  -2.86% 
11-20 12 156831 0.37% (0.03%)  0.45% (0%) 0.08% 
11-20 24 156831 1.26% (0.06%)  1.61% (0.01%) 0.35% 
11-20 36 156831 2.51% (0.09%)  3.04% (0.01%) 0.53% 
11-20 48 156831 3.82% (0.11%) 4.46% (0.01%) 0.63% 
11-20 60 156831 5.09% (0.13%) 5.72% (0.02%)  0.63% 
11-20 72 156831 6.38% (0.15%) 6.92% (0.02%)  0.54% 
11-20 84 156831 7.62% (0.17%) 8.01% (0.03%)  0.39% 
11-20 96 156831 8.78% (0.19%) 9.00% (0.03%)  0.22% 
11-20 108 156831 9.98% (0.22%) 9.94% (0.03%)  -0.04% 
11-20 120 156831 11.05% (0.24%) 10.72% (0.04%)  -0.33% 
11-20 132 156831 12.17% (0.26%) 11.55% (0.04%)  -0.62% 
11-20 144 156831 13.22% (0.29%) 12.32% (0.04%)  -0.90% 
11-20 156 156831 14.24% (0.31%) 13.03% (0.04%)  -1.21% 
11-20 168 156831 15.16% (0.34%) 13.74% (0.05%) -1.41% 
11-20 180 156831 16.09% (0.38%) 14.30% (0.05%) -1.79% 
21-30 12 77745 0.93% (0.07%) 0.79% (0%) -0.14% 
21-30 24 77745 3.39% (0.14%) 2.80% (0.01%) -0.59% 
21-30 36 77745 6.35% (0.19%) 5.28% (0.02%)  -1.06% 
21-30 48 77745 9.22% (0.24%) 7.74% (0.03%)  -1.48% 
21-30 60 77745 11.69% (0.27%) 9.94% (0.03%)  -1.75% 
21-30 72 77745 13.95% (0.31%) 12.02% (0.04%)  -1.93% 
21-30 84 77745 16.07% (0.34%) 13.91% (0.05%) -2.16% 
21-30 96 77745 17.92% (0.37%) 15.63% (0.05%) -2.29% 
21-30 108 77745 19.58% (0.4%) 17.26% (0.06%)  -2.32% 
21-30 120 77745 21.05% (0.43%) 18.62% (0.06%)  -2.43% 
21-30 132 77745 22.44% (0.46%) 20.05% (0.07%) -2.39% 
21-30 144 77745 23.84% (0.5%) 21.40% (0.07%) -2.44% 
21-30 156 77745 25.13% (0.54%) 22.63% (0.08%)  -2.50% 
21-30 168 77745 26.19% (0.58%) 23.87% (0.08%)  -2.32% 
21-30 180 77745 26.98% (0.62%) 24.83% (0.08%)  -2.15% 
31-40 12 28843 1.78% (0.16%) 1.08% (0%) -0.70% 
31-40 24 28843 5.92% (0.29%) 3.83% (0.02%)  -2.09% 
31-40 36 28843 10.41% (0.4%) 7.23% (0.03%)  -3.18% 
31-40 48 28843 14.33% (0.47%) 10.59% (0.05%) -3.74% 
31-40 60 28843 17.62% (0.53%) 13.60% (0.06%)  -4.02% 
31-40 72 28843 20.48% (0.59%) 16.45% (0.07%) -4.04% 
31-40 84 28843 22.74% (0.64%) 19.04% (0.08%)  -3.70% 
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31-40 96 28843 25.01% (0.69%) 21.39% (0.09%)  -3.62% 
31-40 108 28843 27.00% (0.74%) 23.62% (0.1%) -3.37% 
31-40 120 28843 28.89% (0.8%) 25.47% (0.11%) -3.42% 
31-40 132 28843 30.30% (0.84%)  27.43% (0.12%) -2.86% 
31-40 144 28843 31.85% (0.9%) 29.28% (0.13%) -2.57% 
31-40 156 28843 33.05% (0.95%) 30.96% (0.14%) -2.08% 
31-40 168 28843 34.20% (1.01%) 32.66% (0.14%) -1.55% 
31-40 179 28843 35.35% (1.09%) 33.98% (0.15%) -1.38% 
41-50 12 13718 2.63% (0.28%) 1.30% (0.01%) -1.33% 
41-50 24 13718 8.26% (0.5%) 4.61% (0.03%)  -3.65% 
41-50 36 13718 13.60% (0.65%) 8.69% (0.05%) -4.90% 
41-50 48 13718 17.97% (0.75%) 12.73% (0.07%) -5.24% 
41-50 60 13718 21.47% (0.83%) 16.35% (0.09%)  -5.11% 
41-50 72 13718 24.30% (0.91%) 19.77% (0.11%) -4.52% 
41-50 84 13718 26.94% (0.98%)  22.89% (0.13%) -4.06% 
41-50 96 13718 29.11% (1.05%) 25.71% (0.14%) -3.40% 
41-50 108 13718 31.20% (1.13%) 28.40% (0.16%) -2.81% 
41-50 120 13718 32.68% (1.18%) 30.62% (0.17%) -2.06% 
41-50 132 13718 34.42% (1.26%) 32.98% (0.18%) -1.44% 
41-50 144 13718 35.92% (1.34%) 35.20% (0.2%) -0.72% 
41-50 156 13718 37.33% (1.42%) 37.22% (0.21%) -0.11% 
41-50 167 13718 38.79% (1.53%) 39.26% (0.22%) 0.47% 
41-50 179 13718 39.70% (1.62%) 40.85% (0.23%) 1.14% 

 Mean (std. dev.) -1.63% (1.59%) 
 Mean weig hted by N (std. dev.) -0.97% (1.17%) 
 Root Mean Square (std. dev.) 2.26% (2.56%) 
 Root Mean Square weighted by N (std. dev.) 1.51% (1.76%) 
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Grouped by number of positive nodes and months after diagnosis 

 

GroupÀ Months  N L empirical (SEM)  L predicted (SEM) 
Difference 

(pred ï emp) 

0 12 266391 0.36% (0.02%)  0.35% (0%) -0.01% 
0 24 266391 1.18% (0.04%)  1.25% (0%) 0.07% 
0 36 266391 2.22% (0.06%)  2.36% (0.01%) 0.14% 
0 48 266391 3.29% (0.08%)  3.45% (0.01%) 0.16% 
0 60 266391 4.28% (0.09%)  4.43% (0.01%) 0.15% 
0 72 266391 5.25% (0.11%) 5.36% (0.02%)  0.11% 
0 84 266391 6.14% (0.12%) 6.20% (0.02%)  0.06% 
0 96 266391 6.99% (0.13%) 6.97% (0.02%)  -0.03% 
0 108 266391 7.91% (0.15%) 7.70% (0.02%)  -0.22% 
0 120 266391 8.70% (0.16%) 8.30% (0.03%)  -0.40% 
0 132 266391 9.53% (0.18%) 8.94% (0.03%)  -0.59% 
0 144 266391 10.35% (0.2%) 9.54% (0.03%)  -0.81% 
0 156 266391 11.22% (0.22%) 10.09% (0.03%)  -1.13% 
0 168 266391 12.04% (0.24%) 10.64% (0.03%)  -1.39% 
0 180 266391 12.74% (0.26%) 11.07% (0.03%)  -1.67% 
1 12 52577 0.99% (0.09%)  0.68% (0%) -0.30% 
1 24 52577 3.01% (0.16%) 2.43% (0.01%) -0.59% 
1 36 52577 5.42% (0.22%) 4.58% (0.02%)  -0.84% 
1 48 52577 7.53% (0.26%) 6.71% (0.03%)  -0.82% 
1 60 52577 9.60% (0.31%) 8.62% (0.03%)  -0.98% 
1 72 52577 11.35% (0.34%) 10.42% (0.04%) -0.92% 
1 84 52577 13.26% (0.39%) 12.06% (0.05%) -1.19% 
1 96 52577 14.94% (0.44%) 13.55% (0.05%) -1.39% 
1 108 52577 16.57% (0.48%)  14.97% (0.06%)  -1.60% 
1 120 52577 18.09% (0.53%) 16.14% (0.06%)  -1.95% 
1 132 52577 19.62% (0.58%) 17.39% (0.07%) -2.23% 
1 144 52577 21.06% (0.64%) 18.56% (0.07%) -2.51% 
1 156 52577 22.12% (0.68%)  19.62% (0.07%) -2.50% 
1 168 52577 23.28% (0.74%) 20.70% (0.08%)  -2.58% 
1 180 52577 24.24% (0.81%) 21.53% (0.08%)  -2.71% 
2 12 24848 1.07% (0.13%) 0.92% (0%) -0.15% 
2 24 24848 3.69% (0.25%) 3.27% (0.01%) -0.42% 
2 36 24848 6.96% (0.35%) 6.17% (0.02%)  -0.79% 
2 48 24848 9.96% (0.43%) 9.04% (0.04%)  -0.92% 
2 60 24848 12.62% (0.49%) 11.61% (0.05%) -1.01% 
2 72 24848 15.16% (0.56%) 14.04% (0.06%)  -1.13% 
2 84 24848 17.56% (0.62%) 16.24% (0.06%)  -1.31% 
2 96 24848 19.85% (0.69%) 18.25% (0.07%) -1.60% 
2 108 24848 21.80% (0.75%) 20.16% (0.08%)  -1.64% 
2 120 24848 23.24% (0.8%) 21.74% (0.09%)  -1.51% 
2 132 24848 25.13% (0.87%) 23.41% (0.09%)  -1.72% 
2 144 24848 26.79% (0.94%) 24.98% (0.1%) -1.80% 
2 156 24848 27.98% (1%) 26.42% (0.1%) -1.56% 
2 168 24848 29.24% (1.07%) 27.87% (0.11%) -1.38% 
2 178 24848 30.29% (1.15%) 28.99% (0.11%) -1.30% 

3-5 12 30664 1.79% (0.15%) 1.26% (0%) -0.53% 
3-5 24 30664 6.14% (0.29%) 4.49% (0.01%) -1.65% 
3-5 36 30664 10.88% (0.39%) 8.47% (0.02%)  -2.41% 
3-5 48 30664 15.18% (0.46%) 12.41% (0.03%)  -2.77% 
3-5 60 30664 18.92% (0.52%) 15.94% (0.04%)  -2.98% 
3-5 72 30664 22.35% (0.58%) 19.27% (0.05%) -3.08% 
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3-5 84 30664 25.27% (0.63%) 22.30% (0.06%)  -2.97% 
3-5 96 30664 27.91% (0.69%) 25.06% (0.07%) -2.85% 
3-5 108 30664 30.07% (0.73%) 27.68% (0.08%)  -2.40% 
3-5 120 30664 32.19% (0.78%) 29.84% (0.08%)  -2.34% 
3-5 132 30664 34.10% (0.83%) 32.14% (0.09%)  -1.96% 
3-5 144 30664 35.97% (0.89%)  34.30% (0.09%)  -1.67% 
3-5 156 30664 37.69% (0.95%) 36.28% (0.1%) -1.42% 
3-5 168 30664 39.18% (1.02%) 38.26% (0.1%) -0.92% 
3-5 180 30664 40.79% (1.11%) 39.81% (0.11%) -0.98% 
6-10 12 18037 3.61% (0.28%) 1.80% (0%) -1.82% 
6-10 24 18037 11.08% (0.49%) 6.40% (0.01%) -4.69% 
6-10 36 18037 18.18% (0.62%) 12.07% (0.03%)  -6.11% 
6-10 48 18037 24.21% (0.72%) 17.67% (0.04%)  -6.54% 
6-10 60 18037 29.36% (0.79%) 22.70% (0.05%) -6.65% 
6-10 72 18037 33.80% (0.86%)  27.45% (0.06%)  -6.35% 
6-10 84 18037 37.65% (0.92%) 31.77% (0.07%) -5.88% 
6-10 96 18037 41.18% (0.98%)  35.70% (0.08%)  -5.48% 
6-10 108 18037 44.03% (1.04%) 39.42% (0.09%)  -4.61% 
6-10 120 18037 46.87% (1.1%) 42.51% (0.09%)  -4.36% 
6-10 132 18037 49.11% (1.15%) 45.79% (0.1%) -3.33% 
6-10 144 18037 50.83% (1.2%) 48.87% (0.11%) -1.96% 
6-10 156 18037 52.21% (1.25%) 51.68% (0.11%) -0.54% 
6-10 168 18037 53.88% (1.34%) 54.51% (0.12%) 0.62% 
6-10 180 18037 55.05% (1.41%) 56.71% (0.13%) 1.65% 

 Mean (std. dev.) -1.78% (1.74%) 
 Mean weighted by N (std. dev.)  -0.87% (1.03%) 
 Root Mean Square (std. dev.) 2.49% (3.25%) 
 Root Mean Square weighted by N (std. dev.) 1.34% (2.18%) 
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Grouped by ER/PR status  

 

GroupÀ Months  N L empirical (SEM)  L predicted (SEM)  
Difference 

(pred ï emp) 

ER- / PR- 12 63532 1.81% (0.11%) 0.80% (0%) -1.01% 
ER- / PR- 24 63532 6.45% (0.21%) 2.85% (0.01%) -3.60% 
ER- / PR- 36 63532 10.87% (0.27%) 5.38% (0.03%)  -5.49% 
ER- / PR- 48 63532 14.17% (0.32%) 7.88% (0.04%)  -6.29% 
ER- / PR- 60 63532 16.61% (0.35%) 10.13% (0.05%) -6.49% 
ER- / PR- 72 63532 18.18% (0.37%) 12.24% (0.06%)  -5.93% 
ER- / PR- 84 63532 19.55% (0.4%) 14.17% (0.07%) -5.38% 
ER- / PR- 96 63532 20.65% (0.42%) 15.92% (0.08%)  -4.72% 
ER- / PR- 108 63532 21.46% (0.44%) 17.58% (0.09%)  -3.87% 
ER- / PR- 120 63532 22.16% (0.46%) 18.96% (0.1%) -3.20% 
ER- / PR- 132 63532 22.81% (0.48%)  20.42% (0.1%) -2.39% 
ER- / PR- 144 63532 23.49% (0.51%) 21.80% (0.11%) -1.69% 
ER- / PR- 156 63532 24.13% (0.54%) 23.05% (0.12%) -1.08% 
ER- / PR- 168 63532 24.69% (0.58%) 24.31% (0.12%) -0.38% 
ER- / PR- 180 63532 25.30% (0.65%) 25.29% (0.13%) -0.01% 
ER-/PR+  12 6942 1.18% (0.26%) 0.64% (0.01%) -0.53% 
ER-/PR+  24 6942 4.02% (0.48%)  2.29% (0.04%)  -1.73% 
ER-/PR+  36 6942 7.28% (0.65%) 4.32% (0.08%)  -2.96% 
ER-/PR+  48 6942 9.93% (0.77%) 6.32% (0.11%) -3.61% 
ER-/PR+  60 6942 11.88% (0.85%) 8.12% (0.15%) -3.76% 
ER-/PR+  72 6942 13.50% (0.91%) 9.82% (0.18%) -3.68% 
ER-/PR+  84 6942 15.17% (0.98%)  11.37% (0.2%) -3.80% 
ER-/PR+  96 6942 16.29% (1.03%) 12.77% (0.23%) -3.52% 
ER-/PR+  107 6942 17.37% (1.09%) 14.11% (0.25%) -3.26% 
ER-/PR+  120 6942 18.23% (1.13%) 15.21% (0.27%) -3.02% 
ER-/PR+  132 6942 19.38% (1.2%) 16.39% (0.29%) -3.00% 
ER-/PR+  144 6942 20.41% (1.28%) 17.49% (0.31%) -2.93% 
ER-/PR+  156 6942 21.23% (1.36%) 18.49% (0.33%) -2.74% 
ER-/PR+  166 6942 21.95% (1.44%) 19.51% (0.35%) -2.44% 
ER-/PR+  173 6942 22.24% (1.5%) 20.29% (0.36%) -1.95% 
 ER+ /PR- 12 39482 0.69% (0.08%)  0.62% (0%) -0.07% 
ER+ /PR- 24 39482 2.14% (0.15%) 2.21% (0.02%)  0.07% 
ER+ /PR- 36 39482 4.20% (0.22%) 4.18% (0.03%)  -0.03% 
ER+ /PR- 48 39482 6.20% (0.28%) 6.11% (0.05%) -0.08% 
ER+ /PR- 60 39482 7.96% (0.33%) 7.85% (0.06%)  -0.11% 
ER+ /PR- 72 39482 9.77% (0.38%) 9.50% (0.08%)  -0.27% 
 ER+ /PR- 84 39482 11.72% (0.44%) 10.99% (0.09%)  -0.73% 
ER+ /PR- 96 39482 13.46% (0.5%) 12.35% (0.1%) -1.11% 
ER+ /PR- 108 39482 14.87% (0.55%) 13.64% (0.11%) -1.23% 
ER+ /PR- 120 39482 16.15% (0.6%) 14.71% (0.12%) -1.44% 
ER+ /PR- 132 39482 17.42% (0.66%) 15.84% (0.13%) -1.58% 
 ER+ /PR- 144 39482 18.43% (0.71%) 16.91% (0.14%) -1.53% 
ER+ /PR- 156 39482 19.86% (0.8%) 17.88% (0.14%) -1.98% 
ER+ /PR- 168 39482 21.02% (0.89%)  18.86% (0.15%) -2.16% 
ER+ /PR- 177 39482 21.88% (0.98%)  19.62% (0.16%) -2.26% 
ER+ /PR+  12 206705 0.37% (0.03%)  0.49% (0%) 0.12% 
ER+ /PR+  24 206705 1.08% (0.05%) 1.74% (0.01%) 0.65% 
ER+ /PR+  36 206705 2.14% (0.0 7%) 3.28% (0.01%) 1.14% 
ER+ /PR+  48 206705 3.40% (0.09%)  4.80% (0.02%)  1.40% 
ER+ /PR+  60 206705 4.70% (0.11%) 6.17% (0.02%)  1.47% 
ER+ /PR+  72 206705 6.06% (0.14%) 7.46% (0.03%)  1.40% 
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ER+ /PR+  84 206705 7.41% (0.16%) 8.63% (0.03%)  1.23% 
ER+ /PR+  96 206705 8.72% (0.18%) 9.70% (0.04%)  0.98% 
ER+ /PR+  108 206705 10.08% (0.21%) 10.71% (0.04%)  0.63% 
ER+ /PR+  120 206705 11.33% (0.23%) 11.55% (0.04%)  0.23% 
ER+ /PR+  132 206705 12.63% (0.26%) 12.44% (0.05%) -0.19% 
ER+ /PR+  144 206705 13.88% (0.29%) 13.28% (0.05%) -0.60% 
ER+ /PR+  156 206705 15.01% (0.33%) 14.04% (0.05%) -0.96% 
ER+ /PR+  168 206705 16.16% (0.37%) 14.81% (0.06%)  -1.35% 
ER+ /PR+  180 206705 17.32% (0.43%) 15.41% (0.06%)  -1.91% 

 Mean (std. dev.) -1.75% (2.02%) 
 Mean weighted by N (std. dev.)  -0.69% (2.09%) 
 Root Mean Square (std. dev.) 2.65% (3.17%) 
 Root Mean Square weighted by N (std. dev.) 2.18% (2.74%) 

 

 



 

13 | P a g e 

 

 
Grouped by histology 

 

GroupÀ Months  N L empirical (SEM)  L predicted (SEM)  
Difference 

(pred ï emp) 

Ductal 12 286192 0.77% (0.03%)  0.59% (0%) -0.18% 
Ductal 24 286192 2.62% (0.06%)  2.10% (0.01%) -0.52% 
Ductal 36 286192 4.72% (0.09%)  3.97% (0.01%) -0.75% 
Ductal 48 286192 6.71% (0.11%) 5.81% (0.02%)  -0.89% 
Ductal 60 286192 8.46% (0.12%) 7.47% (0.02%)  -0.99% 
Ductal 72 286192 10.05% (0.14%) 9.03% (0.03%)  -1.02% 
Ductal 84 286192 11.50% (0.15%) 10.45% (0.03%)  -1.05% 
Ductal 96 286192 12.85% (0.17%) 11.75% (0.03%)  -1.10% 
Ductal 108 286192 14.13% (0.18%) 12.97% (0.04%)  -1.16% 
Ductal 120 286192 15.28% (0.19%) 13.99% (0.04%)  -1.29% 
Ductal 132 286192 16.41% (0.21%) 15.07% (0.04%)  -1.34% 
Ductal 144 286192 17.47% (0.23%) 16.08% (0.05%) -1.39% 
Ductal 156 286192 18.39% (0.24%) 17.00% (0.05%) -1.39% 
Ductal 168 286192 19.34% (0.27%) 17.93% (0.05%) -1.40% 
Ductal 180 286192 20.22% (0.29%) 18.66% (0.06%) -1.56% 
Lobular  12 29244 0.52% (0.08%)  0.61% (0.01%) 0.10% 
Lobular  24 29244 1.34% (0.14%) 2.17% (0.02%)  0.83% 
Lobular  36 29244 2.55% (0.2%) 4.10% (0.04%)  1.55% 
Lobular  48 29244 3.79% (0.25%) 6.00% (0.05%) 2.21% 
Lobular  60 29244 5.18% (0.31%) 7.71% (0.07%) 2.52% 
Lobular  72 29244 6.54% (0.36%) 9.32% (0.08%)  2.78% 
Lobular  84 29244 8.15% (0.42%) 10.79% (0.1%) 2.63% 
Lobular  96 29244 9.65% (0.48%)  12.12% (0.11%) 2.47% 
Lobular  108 29244 11.06% (0.54%) 13.38% (0.12%) 2.32% 
Lobular  120 29244 12.40% (0.6%) 14.43% (0.13%) 2.04% 
Lobular  132 29244 13.84% (0.68%)  15.54% (0.14%) 1.70% 
Lobular  144 29244 15.77% (0.78%) 16.59% (0.15%) 0.82% 
Lobular  156 29244 17.43% (0.88%)  17.54% (0.16%) 0.11% 
Lobular  168 29244 19.29% (1.01%) 18.50% (0.17%) -0.79% 
Lobular  180 29244 20.31% (1.11%) 19.25% (0.18%) -1.06% 
D & L 12 30815 0.46% (0.08%)  0.53% (0.01%) 0.07% 
D & L 24 30815 1.54% (0.15%) 1.87% (0.02%)  0.34% 
D & L 36 30815 2.72% (0.2%) 3.53% (0.03%)  0.81% 
D & L 48 30815 4.18% (0.26%) 5.17% (0.05%) 0.99% 
D & L 60 30815 5.54% (0.32%) 6.65% (0.06%)  1.10% 
D & L 72 30815 7.12% (0.38%) 8.04% (0.08%)  0.91% 
D & L 84 30815 8.50% (0.45%) 9.30% (0.09%)  0.80% 
D & L 96 30815 9.96% (0.52%) 10.45% (0.1%) 0.49% 
D & L 108 30815 11.52% (0.6%) 11.54% (0.11%) 0.02% 
D & L 120 30815 12.56% (0.66%) 12.45% (0.12%) -0.11% 
D & L 132 30815 13.82% (0.74%) 13.40% (0.13%) -0.42% 
D & L 144 30815 14.86% (0.82%) 14.31% (0.14%) -0.55% 
D & L 156 30815 16.42% (0.95%) 15.13% (0.15%) -1.29% 
D & L 164 30815 17.08% (1.01%) 15.96% (0.15%) -1.12% 
D & L 180 30815 18.19% (1.17%) 16.60% (0.16%) -1.59% 

Mucinous  12 9261 0.29% (0.11%) 0.19% (0%) -0.10% 
Mucinous  24 9261 0.76% (0.19%) 0.67% (0.02%)  -0.09% 
Mucinous  36 9261 1.37% (0.26%) 1.26% (0.03%)  -0.11% 
Mucinous  48 9261 1.91% (0.32%) 1.84% (0.05%) -0.06% 
Mucinous  60 9261 2.52% (0.38%) 2.37% (0.06%)  -0.15% 
Mucinous  72 9261 3.33% (0.47%) 2.86% (0.07%) -0.47% 
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Mucinous  84 9261 3.90% (0.53%) 3.32% (0.08%)  -0.59% 
Mucinous  96 9261 4.48% (0.6%) 3.73% (0.09%)  -0.75% 
Mucinous  108 9261 5.25% (0.69%) 4.11% (0.1%) -1.13% 
Mucinous  119 9261 5.90% (0.77%) 4.44% (0.11%) -1.47% 
Mucinous  130 9261 6.70% (0.88%)  4.78% (0.12%) -1.92% 
Mucinous  143 9261 7.40% (0.98%)  5.10% (0.13%) -2.30% 
Mucinous  153 9261 8.22% (1.11%) 5.39% (0.13%) -2.83% 
Mucinous  168 9261 8.77% (1.23%) 5.69% (0.14%) -3.08% 
Mucinous  177 9261 9.16% (1.34%) 5.92% (0.15%) -3.24% 
Medullary  12 4030 0.65% (0.25%) 0.49% (0.01%) -0.15% 
Medullary  24 4030 2.54% (0.51%) 1.76% (0.04%)  -0.79% 
Medullary  36 4030 4.91% (0.71%) 3.31% (0.07%) -1.59% 
Medullary  48 4030 6.46% (0.82%) 4.85% (0.1%) -1.61% 
Medullary  60 4030 7.93% (0.92%) 6.24% (0.13%) -1.70% 
Medullary  72 4030 8.74% (0.98%)  7.54% (0.16%) -1.20% 
Medullary  81 4030 9.37% (1.02%) 8.73% (0.18%) -0.65% 
Medullary  95.004 4030 9.96% (1.07%) 9.80% (0.2%) -0.16% 
Medullary  108 4030 10.66% (1.13%) 10.83% (0.22%) 0.16% 
Medullary  119 4030 11.02% (1.16%) 11.68% (0.24%) 0.65% 
Medullary  131 4030 11.63% (1.22%) 12.58% (0.26%) 0.94% 
Medullary  144 4030 11.95% (1.25%) 13.42% (0.28%) 1.47% 
Medullary  156 4030 12.68% (1.34%) 14.19% (0.29%) 1.51% 
Medullary  164 4030 12.90% (1.37%) 14.97% (0.31%) 2.07% 
Medullary  164 4030 12.90% (1.37%) 15.57% (0.32%) 2.67% 

 Mean (std. dev.) -0.16% (1.41%) 
 Mean weighted by N (std. dev.)  -0.77% (1.9%) 
 Root Mean Square (std. dev.) 1.41% (1.56%) 
 Root Mean Square weighted by N (std. dev.) 2.04% (3.05%) 
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Grouped by Grade  
 

GroupÀ Months  N L empirical (SEM)  L predicted (SEM)  
Difference 

(pred ï emp) 

1 12 66288 0.19% (0.03%)  0.21% (0%) 0.02% 
1 24 66288 0.50% (0.06%)  0.76% (0.01%) 0.26% 
1 36 66288 0.85% (0.08%)  1.42% (0.01%) 0.58% 
1 48 66288 1.30% (0.1%) 2.09% (0.02%)  0.79% 
1 60 66288 1.77% (0.13%) 2.68% (0.02%)  0.91% 
1 72 66288 2.31% (0.15%) 3.24% (0.03%)  0.93% 
1 84 66288 2.83% (0.18%) 3.75% (0.03%)  0.92% 
1 96 66288 3.51% (0.22%) 4.21% (0.04%)  0.71% 
1 108 66288 4.13% (0.26%) 4.66% (0.04%)  0.53% 
1 120 66288 4.70% (0.3%) 5.02% (0.05%) 0.32% 
1 132 66288 5.57% (0.36%) 5.41% (0.05%) -0.16% 
1 144 66288 6.39% (0.43%) 5.77% (0.05%) -0.62% 
1 156 66288 7.40% (0.53%) 6.10% (0.06%)  -1.30% 
1 168 66288 8.11% (0.61%) 6.44% (0.06%)  -1.68% 
1 179 66288 8.58% (0.68%)  6.70% (0.06%)  -1.88% 
2 12 145095 0.44% (0.04%)  0.51% (0%) 0.07% 
2 24 145095 1.33% (0.06%)  1.81% (0.01%) 0.48% 
2 36 145095 2.50% (0.09%)  3.41% (0.01%) 0.91% 
2 48 145095 3.84% (0.12%) 5.00% (0.02%)  1.16% 
2 60 145095 5.19% (0.14%) 6.42% (0.03%)  1.23% 
2 72 145095 6.59% (0.17%) 7.76% (0.03%)  1.17% 
2 84 145095 7.96% (0.19%) 8.98% (0.04%)  1.02% 
2 96 145095 9.24% (0.22%) 10.09% (0.04%)  0.85% 
2 108 145095 10.58% (0.25%) 11.15% (0.05%) 0.57% 
2 120 145095 11.75% (0.27%) 12.02% (0.05%) 0.27% 
2 132 145095 13.02% (0.31%) 12.94% (0.05%) -0.07% 
2 144 145095 14.31% (0.35%) 13.81% (0.06%)  -0.49% 
2 156 145095 15.37% (0.38%) 14.61% (0.06%)  -0.76% 
2 168 145095 16.51% (0.43%) 15.41% (0.06%) -1.10% 
2 180 145095 17.53% (0.49%) 16.03% (0.07%) -1.50% 
3 12 122099 1.42% (0.07%) 0.83% (0%) -0.59% 
3 24 122099 4.79% (0.13%) 2.94% (0.01%) -1.84% 
3 36 122099 8.41% (0.17%) 5.56% (0.02%)  -2.85% 
3 48 122099 11.54% (0.21%) 8.14% (0.03%)  -3.40% 
3 60 122099 14.04% (0.23%) 10.45% (0.04%)  -3.59% 
3 72 122099 16.09% (0.26%) 12.64% (0.04%)  -3.45% 
3 84 122099 17.95% (0.28%) 14.63% (0.05%) -3.32% 
3 96 122099 19.55% (0.3%) 16.44% (0.06%)  -3.11% 
3 108 122099 21.00% (0.33%) 18.15% (0.06%)  -2.85% 
3 120 122099 22.26% (0.35%) 19.58% (0.07%) -2.68% 
3 132 122099 23.38% (0.37%) 21.08% (0.07%) -2.30% 
3 144 122099 24.27% (0.39%) 22.50% (0.08%)  -1.77% 
3 156 122099 25.23% (0.42%) 23.80% (0.08%)  -1.43% 
3 168 122099 26.18% (0.46%) 25.10% (0.09%)  -1.08% 
3 180 122099 26.97% (0.5%) 26.11% (0.09%)  -0.86% 

 Mean (std. dev.) -0.69% (1.51%) 
 Mean weighted by N (std. dev.)  -0.74% (1.63%) 
 Root Mean Square (std. dev.) 1.64% (1.93%) 
 Root Mean Square weighted by N (std. dev.) 1.77% (2.13%) 
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SECTION VI:  Conditional no n -cancer lethality  
 
Entire population  

 

GroupÀ Months  N L empirical (SEM)  L predicted (SEM)  
Difference 

(pred ï emp) 

all 12 392517 0.86% (0.03%)  1.45% (0.01%) 0.59% 
all 24 392517 1.97% (0.05%) 2.96% (0.01%) 0.99% 
all 36 392517 3.21% (0.06%)  4.52% (0.02%)  1.31% 
all 48 392517 4.60% (0.07%) 6.12% (0.02%)  1.52% 
all 60 392517 6.08% (0.09%)  7.75% (0.03%)  1.67% 
all 72 392517 7.64% (0.1%) 9.42% (0.04%)  1.78% 
all 84 392517 9.22% (0.12%) 11.11% (0.04%)  1.89% 
all 96 392517 10.82% (0.13%) 12.83% (0.05%) 2.00% 
all 108 392517 12.52% (0.15%) 14.56% (0.05%) 2.04% 
all 120 392517 14.30% (0.16%) 16.31% (0.05%) 2.02% 
all 132 392517 16.14% (0.18%) 18.08% (0.06%)  1.94% 
all 144 392517 17.98% (0.2%) 19.86% (0.06%)  1.88% 
all 156 392517 19.81% (0.22%) 21.64% (0.07%) 1.83% 
all 168 392517 21.68% (0.24%) 23.43% (0.07%) 1.75% 
all 180 392517 23.61% (0.27%) 25.20% (0.07%) 1.60% 

 Mean (std. dev.) 1.65% (0.41%) 
 Mean weighted by N (std. dev.)  1.65% (0.41%) 
 Root Mean Square (std. dev.) 1.7% (1.07%) 
 Root Mean Square weighted by N (std. dev.) 1.7% (1.07%) 

 

 


