
 

 

Figure 1 Treatment Sector Stock-Flow Diagram 

 

Figure 2 Screening Dissemination Sector 
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Figure 3 Harm Reduction Technology (HRT) Sector 

Table 1 Outcome measures of the model categorized by type 
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Table 2 Table of extreme condition tests with the corresponding qualitative behavior 

Extreme Condition 
Test 

Qualitative Behavior 

Screening switch 
turned off 

PSA screening tests go to zero, % Ever had PSA goes to zero, % of 
Screen detected cancer goes to zero, % of Clinically detected cancer 
goes to %100, Reported PCa prevalence goes down, % of men healthy 
with a FP goes to zero, no detection, and treatment of latent (indolent) 
disease 

Clinical detection 
switch turned off 

% of Cancer clinically detected goes to zero, All cancer detection is 
through PSA screening 

Both screen and 
clinical detection 
switches turned off 

Reported PCa incidence goes to zero, Reported PCa prevalence goes to 
zero, no new PCa cancer survivors  

Treatment switch 
turned off 

% Ever treated goes to zero, There are no survivors with primary 
treatment 

Treatment is 100% 
effective 

No one dies of prostate cancer, M0 and M1 PCa deaths go to zero 

Metastasis switch 
turned off 

M0 loco-regional disease doesn’t get metastasized, no distant M1 cases, 
no M1 prostate cancer deaths 

All-cause mortality 
turned off 

Mean population age increases, only deaths are PCa deaths 

Decrease in mortality 
trend is removed 

Overall deaths increase, population’s mean age goes down 

All disease is indolent No prostate cancer deaths, 100% overdiagnosis 

Other logic tests  

% PSA detected % of disease detected by screening is 100% for indolent disease 
(Latent cancer cannot get detected clinically) 

PCa 
incidence/prevalence 

Reported PCa incidence is higher for older age groups 

% Loco-regional at 
detection 

100% for latent disease, as latent disease cannot get metastasized to 
M1 disease 

% Distant at detection 0% for latent disease, higher for higher grade cancer 
 

 

 

 

 

 



  

   

    

   
Figure 4 Population counts history and projection for various age groups 
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Figure 56 Death rate and crude death rate counts history and projection for various age groups 

 

Figure 6 Age-specific prevalence of asymptomatic prostate cancer among symptom-free men based on autopsy studies 
published between 1941 and 1966 (Carter et al., 1990)  

 

Crude Death Rate 35-55

800

400

0

1980 2001 2022
Time (year)

P
e
o

p
le

/y
e
a
r

Crude Rate 35to44 : PSA screen

Crude RateTime Series 35to44 : PSA screen

Crude Rate 45to54 : PSA screen

Crude RateTime Series 45to54 : PSA screen

Crude Death Rate 55-75

5000

2500

0

1980 2001 2022
Time (year)

P
e
o

p
le

/y
e
a
r

Crude Rate 55to64 : PSA screen

Crude RateTime Series 55to64 : PSA screen

Crude Rate 65to74 : PSA screen

Crude RateTime Series 65to74 : PSA screen

Crude Death Rate 75plus

14,000

10,000

6000

1980 2004 2028
Time (year)

P
e
o

p
le

/y
e
a
r

Crude Rate 75plus : PSA screen

Crude RateTime Series 75plus : PSA screen

Death Rate 35-55

150,000

75,000

0

1980 2004 2028
Time (year)

P
e
o

p
le

/y
e
a
r

XXtotal35to44 : PSA screen

Deaths Time Series 35to44 : PSA screen

XXtotal45to54 : PSA screen

Deaths Time Series 45to54 : PSA screen

Death Rate 55-75

400,000

200,000

0

1980 2004 2028
Time (year)

P
e
o

p
le

/y
e
a
r

XXtotal55to64 : PSA screen

Deaths Time Series 55to64 : PSA screen

XXtotal65to74 : PSA screen

Deaths Time Series 65to74 : PSA screen

Death Rate 75+

2 M

1 M

0

1980 2001 2022
Time (year)

P
e
o

p
le

/y
e
a
r

XXtotal75plus : PSA screen

Deaths Time Series 75plus : PSA screen

0

5

10

15

20

25

30

35

40

45

20-30 30-40 40-50 50-60 60-70 70-80 80+

Prostate with Tumor (%)

Carter prevalence Model prevalence

http://www.ncbi.nlm.nih.gov/pubmed/2313798


 

Figure 21 Lifetime risk of getting a diagnosis 

 

 

Figure 22 Prostate cancer incidence data and projection in base case simulation 
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     Figure 23 Reference behavior of harm reduction technology and innovation to reduce harms 

  

Figure 7 a) Fraction of healthy 35+ male population living with a False Positive result b) Target population disease prevalence 

  

Figure 8 Base case simulation a) Perceived HBR and b) Pseudo-HBR 
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Figure 28 Effect of HBR translation delay 

 

 
Figure 29 Effect of maximum adoption fraction on overdiagnosis and survivors 
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Figure 30 Effect of HRT on age to start routine screening 

  
Figure 31 Effect of HRT on overdiagnosis and cancer survivors 

Threshold (Cutoff) Value

30

15

0

1980 1992 2004 2016 2028 2040
Time (year)

n
g

/m
l

Threshold T[prof] : PSAscreen3

Threshold T[advoc] : PSAscreen3

Effective Threshold : PSAscreen3

Threshold (Cutoff) Value

20

10

0

1980 1992 2004 2016 2028 2040
Time (year)

n
g

/m
l

Threshold T[prof] : PSAscreen3

Threshold T[advoc] : PSAscreen3

Effective Threshold : PSAscreen3

Threshold (Cutoff) Value

5

2.5

0

1980 1992 2004 2016 2028 2040
Time (year)

n
g

/m
l

Threshold T[prof] : PSAscreen3

Threshold T[advoc] : PSAscreen3

Effective Threshold : PSAscreen3

Threshold (Cutoff) Value

4

2

0

1980 1992 2004 2016 2028 2040
Time (year)

n
g

/m
l

Threshold T[prof] : PSAscreen3

Threshold T[advoc] : PSAscreen3

Effective Threshold : PSAscreen3

HRT=%0 effective

HRT=%25 effective

HRT=%50 effective

HRT=%75 effective

HRT=%100 effective

Overall Current Screen Fraction @ 2040

.7

.6

.5

.4

.3
Overall Current Screen Fraction

HRT=%0 effective

HRT=%25 effective

HRT=%50 effective

HRT=%75 effective

HRT=%100 effective

Overdiagnosed Fraction of dxPCa @ 2040

.3

.25

.2

.15

.1
Overdiagnosed Fraction of dxPCa



 

Figure 32 Varying disutilities for health states 

 

Figure 33 Perceived HBRadvoc and HBRprof 
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Figure 34 Actual starting age and effective threshold 
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