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Demographics

All-cause mortality
Disease incidence, prevalence and death rates

Health system and mortality costs

Smoking/vaping prevalence by state
Baseline prevalence rates

Transition matrices
Projected prevalences by scenario

Risk ratios of disease incidence by state
Baseline risk ratios by state, cohort and disease

Hoogenven adjustment
Statistical inference for Monte-Carlo simulations

Other characteristics
Cohorts are simulated one at a time: sex (men, women), ethnicity (non-Indigenous and Indigenous), and age (20-24, 25-29, …, 95-99).
The main life-table depicted above is for simulation 1, performed at mean values for all inputs. For Monte-Carlo simulations, the model has been "stacked" on a single column, 
and replicated to generate the 1,000 simulations.
Although this study presents results for all of Canada, the AppEco model is built to simulate outcomes for any combination of province(s) and territorie(s).

Monte Carlo Simulation No
Cohort ID

Scenario

Year 2015 2016 … 2015 2016 … 2015 2016 …

Cohort population n n n n n n n n n

State-cohort prevalences: CSNV, DU, …, NSNV % % % % % % % % %

RR of disease incidence, by disease, year and scenario RR D, Y, Sc RR D, Y, Sc RR D, Y, Sc RR D, Y, Sc RR D, Y, Sc RR D, Y, Sc RR D, Y, Sc RR D, Y, Sc RR D, Y, Sc

Disease prevalence, beginning of year, cases n PREV n PREV n PREV n PREV n PREV n PREV n PREV n PREV n PREV

+ Disease incidence n INC n INC n INC n INC n INC n INC n INC n INC n INC

- Deaths due to smoking-related disease n D n D n D n D n D n D n D n D n D

- Disease remission n R n R n R n R n R n R n R n R n R

= Disease prevalence, end of year n END n END n END n END n END n END n END n END n END

N deaths
Due to smoking-related diseases n SD n SD n SD n SD n SD n SD n SD n SD n SD

From all other causes n OTHER n OTHER n OTHER n OTHER n OTHER n OTHER n OTHER n OTHER n OTHER

Life-years lost due to SR diseases LYL SD LYL SD LYL SD LYL SD LYL SD LYL SD LYL SD LYL SD LYL SD

Cost outcomes SR diseases and mortality
Health system costs $ HS $ HS $ HS $ HS $ HS $ HS $ HS $ HS $ HS

Mortality (productivity) costs $ MP $ MP $ MP $ MP $ MP $ MP $ MP $ MP $ MP

Cumulative cost outcomes $ CUMUL $ CUMUL $ CUMUL $ CUMUL $ CUMUL $ CUMUL $ CUMUL $ CUMUL $ CUMUL

M20-24NI (=men, 20-24 years-old in 2015, non-Indigenous)
1

Main life-table

SQ NV PE
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NV vs SQ PE vs SQ

NV base case (RR 95% dual, 5% vaping) RR dual users : 100 %
RR dual users : 70 % RR vaping : 10 %
RR vaping : 25 % RR vaping : 50 %

Var. % Var. %
Life years lost due to SR diseases -922,547 -1.8% 718,137 1.4%
Social cost of life years lost due to SR diseases 36,901,884,999 $ -- -28,725,482,105 $ --
Cumulative total health and mortality (productivity) costs 2,124,200,547 $ 1.2% -1,667,407,670 $ -0.9%

Cumulative disease costs 2,073,664,117 $ 1.2% -1,613,294,031 $ -0.9%
Cumulative mortality (productivity) costs 50,536,431 $ 1.0% -54,113,639 $ -1.0%

Incremental cost (value) of SQ scenario 39,026,085,547 $ -30,392,889,775 $

SQ - NV SQ - PE

SQ vs. NV SQ vs. PE SQ vs. NV SQ vs. PE SQ vs. NV SQ vs. PE
Values

Total -922,547 718,137 36,901,884,999 $ -28,725,482,105 $ 2,124,200,547 $ -1,667,407,670 $

Men -585,890 495,198 23,435,604,268 $ -19,807,907,935 $ 1,446,374,830 $ -1,213,509,232 $
Non-Indigeneous -569,097 470,114 22,763,892,196 $ -18,804,559,536 $ 1,412,447,605 $ -1,164,397,115 $
Indigeneous -16,793 25,084 671,712,072 $ -1,003,348,399 $ 33,927,226 $ -49,112,117 $

Women -336,657 222,939 13,466,280,732 $ -8,917,574,170 $ 677,825,717 $ -453,898,437 $
Non-Indigeneous -325,877 208,220 13,035,076,331 $ -8,328,789,200 $ 659,713,502 $ -429,949,322 $
Indigeneous -10,780 14,720 431,204,401 $ -588,784,970 $ 18,112,215 $ -23,949,116 $

Percent difference
Total -1.8% 1.4% -- -- -1.2% 0.9%

Men -1.9% 1.6% -- -- -1.3% 1.1%
Non-Indigeneous -1.9% 1.6% -- -- -1.3% 1.0%
Indigeneous -1.4% 2.0% -- -- -1.0% 1.4%

Women -1.7% 1.1% -- -- -1.1% 0.7%
Non-Indigeneous -1.7% 1.1% -- -- -1.1% 0.7%
Indigeneous -1.3% 1.8% -- -- -0.8% 1.1%

Life years lost 
due to SR diseases

Social cost (value) of life years lost due to SR 
diseases

Cumulative total health and mortality 
(productivity) costs (value)

Scenario comparison Results using
mean values
for all inputs Lower bound Upper bound

SQ - NV
Life years lost due to SR diseases -64,792 -64,571 -82,993 -48,280
Social cost of life years lost due to SR diseases 2,591,666,083 $ 2,582,826,680 $ 3,319,708,881 $ 1,931,200,401 $
Cumulative total health and mortality (productivity) costs 156,773,939 $ 156,085,679 $ 205,035,287 $ 113,950,036 $

Cumulative disease costs 150,902,408 $ 150,231,717 $ 197,157,920 $ 109,770,965 $
Cumulative mortality (productivity) costs 5,871,531 $ 5,853,962 $ 7,877,367 $ 4,179,071 $

Incremental cost (value) of SQ vs. NV scenario 2,748,440,021 $ 2,738,912,359 $ 3,524,744,168 $ 2,045,150,437 $

SQ - PE
Life years lost due to SR diseases 49,332 49,171 36,659 63,370
Social cost of life years lost due to SR diseases -1,973,267,861 $ -1,966,835,557 $ -1,466,375,589 $ -2,534,787,791 $
Cumulative total health and mortality (productivity) costs -134,052,558 $ -133,517,678 $ -95,446,974 $ -178,903,567 $

Cumulative disease costs -126,431,621 $ -125,919,641 $ -90,064,844 $ -168,624,480 $
Cumulative mortality (productivity) costs -7,620,937 $ -7,598,037 $ -5,382,130 $ -10,279,087 $

Incremental cost (value) of SQ vs. UK scenario -2,107,320,419 $ -2,100,353,235 $ -1,561,822,563 $ -2,713,691,358 $

Monte Carlo simulations (N=1,000)
95% confidence intervalMean


