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Abstract

Introduction: The aim of this study was to assess the potential impacts of the introduc-
tion of a smoke-free generation (SFG) policy in Canada with a perpetual ban on ciga-
rette sales to anyone born after 2009 instigated on 1 January 2025.

o ] ) ] ] Highlights
Methods: An existing Canadian model relating to smoking cessation was adapted and
augmented to assess the impact of an SFG policy on quality-adjusted life years (QALYs),
life expectancy, health care costs, smoking-related taxes, and Canadian tobacco industry
gross domestic product (GDP). The cumulative impact of the policy for the entire tobacco products to people born after
Canadian population was assessed for time horizons up to 90 years with an annual dis- a specific date for their lifetime.

count rate of 1.5%. e The impact of an SFG policy on
quality-adjusted life years, life expect-
ancy, health care costs, smoking-
related taxes and Canadian tobacco

¢ A smoke-free generation (SFG) pol-
icy involves prohibiting the sale of

Results: After 50 years, this SFG policy would lead to 476 814 more QALYs, $2.3 billion
less in health care costs, $7.4 billion less in smoking-related taxes and a $3.1 billion
reduction in tobacco industry GDP. The combined value of health benefits gained and industry gross domestic product
health care costs averted would exceed the sum of tax revenues foregone and reduced was assessed for up to 90 years.

GDP, if the value of a QALY was at least $17 147. Use of higher discount rates and inclu- e Implementing an SFG policy leads
sion of unrelated health care costs had little impact on the interpretation of the results. to substantive health gains and sig-
nificant health care cost savings.

Conclusion: The implementation of an SFG policy will bring substantive health benefits
to the population in Canada. Although health care cost savings are lower than the com-
bination of lost tax revenues and the decline in the GDP from the Canadian tobacco
industry, the value of the health benefits realized outweigh the negative offsets.

currently smoking cigarettes.* In addition,
58% of the students responded that it
would be “fairly easy” or “very easy” to
get a cigarette if they wanted one.* By the
time they were aged 18 years, 7.5% of
males and 4.6% of females reported that
they were current daily smokers.*

Keywords: tobacco smoking, health policy, smokefree generation

helping Canadians who are current smok-
ers to quit and on protecting those who do

Introduction

Although the prevalence of smoking has
decreased consistently over the last 50 years,
the proportion of Canadians who are cur-
rent daily smokers showed a small increase,
from 8.4% to 9.1%, in 2022." Despite the
decreasing trend in prevalence, smoking
remains a major cause of preventable dis-
ease and mortality in Canada.?

The current target of federal government
policy is to reduce tobacco use to less than
5% by 2035.> The strategy focuses on

not smoke, particularly youth, from devel-
oping a tobacco addiction. However, prov-
inces vary with respect to smoking cessation
initiatives such as the age when it becomes
legal to purchase tobacco (between 18 and
21 years).

Despite the restrictions on the sale of
tobacco products, responses to the Canadian
Student Tobacco, Alcohol and Drugs Survey
show that 3% of students in Grades 7 to
12 in 2018 to 2019 (aged 11-18 years) were

Various jurisdictions across the world have
contemplated introducing a smoke-free
generation policy (SFG) to limit tobacco
consumption.>® An SFG policy involves
prohibiting the sale of tobacco products to
people born after a specific date for their
lifetime. Concerns with current legislation
are that smoking initiation continues among
individuals who are prohibited from pur-
chasing tobacco and that those individu-
als for whom the protective measures apply
will reach an age where the restriction of
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tobacco sales is no longer valid. An SFG
policy can address both of these concerns.

To determine the impacts of an SFG pol-

TABLE 1

Comprehensive data for Markov model stratified by gender—transition probabilities,

disease prevalence, relative risks, costs and utility values

icy, an existing Markov model for assess- Age, years Males Females Age, years Males Females
ing the impact of smoking Cess§tion N 6.month probability of starting smoking Stroke prevalence
Canada was adapted to determine the =, 0.0067 0.00272 20-34 000118  0.00143
impacts on life expectancy, quality-adjusted
life years (QALYs), smoking-related health 18-19 0.00735 0.00695 35-49 0.00572 0.00648
care costs, taxes raised through tobacco  20-24 0.00785 0.00336 50-64 0.02441 0.02048
sales and the Canadian gross domestic 5 79 0.00275 0.00105 65-79 0.07701 0.05942
product (GDP). 30-34 0.000001  0.000001 >80 0.18326 0.16371
Methods 35-39 0.000001 0.000001 CHD prevalence
40-44 0.000001 0.00096 20-34 0.00256 0.00207
Analytical approach 4549 0.000001 0.000001 35-49 0.02051 0.01231
An approach was adopted that was simi- 50-54 0.000001 0.000001 50-64 0.10480 0.05616
lar to a previous analysis that examined 55-59 0.000001 0.000001 65-79 0.28235 0.16995
the impafCt of vaping by teenagers on the g g4 0.000001 0.000001 >80 0.46176 0.34595
uptake of smoking tobacco and the subse-
. 65-69 0.000001 0.000001
quent impacts on QALYs and costs.” The COPD prevalence
revised model adopts the same approach 70-74 0.000001 0.000001 35-39 0.009 0.009
to modelling smoking commencement,  75-79 0.000001 0.000001 40-44 0.025 0.025
cessation and relapse and focuses on gy 0.000001  0.000001 45-49 0.044 0.048
health states related to smoking status.? 6-month probability of quitting smokin 50-54 0.069 0.074
The model simulates a Canadian popula- - i g g ’ ’
tion aged 15 years and older and the tran- ~ 15-17 0.3 0.176 55-59 0.093 0.094
sition of individuals between the following 18-19 0.143 0.164 60-64 0.119 0.115
states: CUf;em Smc;)l;efsé fthmef Sglfikers, 20-24 0.1113 0.0979 65-69 0.154 0.144
never smokers and dead. The model pre-
. . . P 25-29 0.1513 0.0788 70-74 0.197 0.175
dicts the proportion of the cohort in each
of these states every 6 months. The num-  30-34 0.0682 0.0825 75-79 0.242 0.2
bers of males and females turning age 15  35-39 0.0883 0.0648 80-84 0.284 0.222
years in 2025 ;]’Vefe bas;d 0111 t?e ftf)losg 40-44 0.093 0.0749 >85 0.315 0.236
recent census figures adjusted for bot
. _gures ac) 510 45-49 0.0636 0.0592 Relative risks
mortality and immigration.
50-54 0.0638 0.0345 (L;Ll?rge l:ilrsl;:e;k—ers 8.05 732
All data used in the analysis are presented ~ 55-59 0.0447 0.049
in Table 1. 6064 0.079% 0.0562 Lung cancer — for- 3.08 2.92
mer smokers
G " 65-69 0.087 0.0665 T A
omparators — curren
70-74 0.012 0.0404 smokers 41 3.28
Two scenarios were compareq: (1? the sta-  75-79 0.046 0.00009 COPD — former . 02
tus quo, where no SFG policy is 1.rnple— >80 0.0958 0.038 smokers : :
mented and the uptake and retention of K
king behaviour over the course of the G-month otroke — current 1.67 1.83
SmOXIng t probability of 0.011 0.011 smokers
model is informed by current age-gender -
e 4 smoking relapse Stroke — former
specific start and quit rates; and (2) the L : smokers 1.08 1.17
existence of an SFG policy whereby a per- ung cancer prevalence
petual ban is instigated, on 1 January <45 0.00004 0.00004 CHD — current 16 17
2025, on cigarette sales to anyone born 45-54 0.00086 0.00106 il
after ;009, with the aim of no uptake of ¢ oy 0.00394 0.00388 CHDk— former 11 14
smoking by Canadians born after 2009. S
65-74 0.01036 0.00913
Death — former 204 229
Despite current age restrictions on the 7584 0.01715 0.01273 smokers ’ ’
purchase of tobacco, consumption appears >85 0.01736 0.00917 Death — current . e

to begin during the early teenage years. To
allow for potential access to tobacco for
those in their early teens during the initial
years of the SFG policy, two scenario anal-
yses were conducted: assuming a 5-year

smokers
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TABLE 1

Comprehensive data for Markov model stratified by gender—transition probabilities,

disease prevalence, relative risks, costs and utility values

Age, years Males Females Age, years Males Females Age, years Males Females
6-month disease costs, $ 28 0.00095 0.00042 72 0.02134 0.01394
Lung cancer 10052 10164 29 0.00098 0.00045 73 0.02355 0.01548
COPD 3251 3521 30 0.00101 0.00047 74 0.02602 0.0172
Stroke 8220 8220 31 0.00104 0.0005 75 0.02875 0.01914
CHD 2235 2235 32 0.00107 0.00052 76 0.0318 0.02131
Utility values 33 0.0011 0.00054 77 0.03519 0.02376
Non-smoker 34 0.00113 0.00057 78 0.03897 0.02652
16-24 0.95 0.93 35 0.00115 0.00059 79 0.04319 0.02963
25-34 0.95 0.91 36 0.00119 0.00061 80 0.04789 0.03313
35-44 0.92 0.9 37 0.00123 0.00065 81 0.05314 0.03709
45-54 0.88 0.86 38 0.00128 0.00069 82 0.059 0.04157
55-64 0.82 0.8 39 0.00134 0.00074 83 0.06555 0.04664
65-74 0.79 0.79 40 0.00141 0.0008 84 0.07287 0.05238
>75 0.74 0.71 41 0.0015 0.00087 85 0.08106 0.05889
Former smoker 42 0.00159 0.00094 86 0.09024 0.06627
16-24 0.93 0.91 43 0.0017 0.00103 87 0.10051 0.07466
25-34 0.93 0.9 44 0.00181 0.00111 88 0.11203 0.0842
3544 0.91 0.89 45 0.00194 0.00121 89 0.12495 0.09506
45-54 0.86 0.85 46 0.00209 0.00132 90 0.13946 0.10743
55-64 0.8 0.78 47 0.00225 0.00143 91 0.15535 0.12121
65-74 0.78 0.77 48 0.00243 0.00155 92 0.1723 0.13613
>75 0.74 0.7 49 0.00263 0.00168 93 0.19026 0.1522
Current smoker 50 0.00286 0.00182 94 0.20917 0.16939
16-24 0.92 0.89 51 0.00311 0.00198 95 0.2303 0.18813
25-34 0.91 0.88 52 0.00339 0.00215 96 0.2506 0.20746
3544 0.89 0.87 53 0.00369 0.00234 97 0.27158 0.22783
45-54 0.84 0.83 54 0.00403 0.00254 98 0.29308 0.24911
55-64 0.78 0.76 55 0.00439 0.00277 99 0.31492 0.27115
65-74 0.76 0.75 56 0.0048 0.00302 100 0.33693 0.29378
>75 0.71 0.68 57 0.00524 0.0033 101 0.3589 0.31677
Annual probability of death 58 0.00573 0.0036 102 0.38065 0.33993
15 0.00024 0.00017 59 0.00627 0.00394 103 0.40199 0.36302
16 0.00033 0.00022 60 0.00686 0.00432 104 0.42277 0.38583
17 0.00042 0.00026 61 0.00751 0.00473 Sources: Statistics Canada®'"; Krall et al.™%; Lariscy et al.”%;

Public Health Agency of Canada Canadian Chronic Disease
18 0.0005 0.00028 62 0.00823 0.00519 Surveillance System (CCDSS)™; Canadian Cancer Statistics
19 0.00057 000028 63 000903 000571 G S e e ol Chen et 2l de Ol o
20 0.00064 0.00029 64 0.00991 0.00627 al*; Tam-Tham et al.; Coyle et al.%; Vogl et al.*
21 0.00071 0.0003 65 0.01088 0.00691 g‘l';s';:ﬁgfvg"p“jmco”rgr;‘(’j’l‘;::srg’ heart disease; COPD, chronic
22 0.00076 0.00031 66 0.01196 0.00761
23 0.00081 0.00032 67 0.01315 0.0084
24 0.00084 0.00034 68 0.01447 0.00928
25 0.00087 0.00036 69 0.01593 0.01025
26 0.00089 0.00038 70 0.01755 0.01135
27 0.00092 0.0004 71 0.01934 0.01257
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lag such that those born between 2009
and 2013 could obtain tobacco illegally
despite the restrictions of an SFG policy
from 1 January 2025; and assuming an
SFG policy that reduces the uptake of
smoking in the relevant age cohorts by
90% rather than 100%.

Model design

Markov models for both males and females
were developed to model the transition of
a population cohort between states of being
a current smoker, former smoker, never
smoker or dead from age 15 years to death
(Figure 1). Stratification by gender was
necessary due to differential input param-
eters relating to onset of smoking, smok-
ing cessation, utility values and underlying
mortality data. The model facilitates esti-
mating the cumulative impacts on life
expectancy, QALYs, health care costs, tax
revenue and GDP over time horizons of
up to 90 years.

Transitions

For the no SFG policy scenario, age-
gender specific probabilities were required
for the transition from never smoker to
current smoker (“start”), current smoker to
former smoker (“quit”) and former smoker
to current smoker (“relapse”). Probabilities
of starting and quitting were derived from
data from the 2017 Canadian Tobacco,
Alcohol and Drugs Survey (CTADS),"
while the long-term probability of relapse
after cessation was based on Krall et al.'?
For the SFG policy scenario, in the base
(primary) analysis, after policy initiation
all individuals were assumed to remain in
the never smoker category until death.

The six-month probabilities of dying for
each age-gender cohort by smoking status
were derived through a calibration pro-
cess using Statistics Canada mortality
data, current smoking status from CTADS
data and the relative risk of mortality by
smoking status.'

Costs of smoking-related diseases

The base analysis focuses on the health
care costs associated with the four smok-
ing-related diseases that comprise 75% of
smoking-related mortality in developed
countries: chronic obstructive pulmonary
disease (COPD), coronary heart disease
(CHD), stroke and lung cancer.®*® The six-
month probabilities of having each of
these diseases for each age-gender cohort

Health Promotion and Chronic Disease Prevention in Canada
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FIGURE 1
Schematic showing the Markov model for transition of a population cohort between states
of being a current smoker, former smoker, never smoker or dead from age 15 years to death

Never
Smoker

Current

> Dead

Smoker

Former
Smoker

by smoking status was derived through a
calibration process using prevalence data,
current smoking status data and the rela-
tive risk of disease by smoking status.
Age-gender specific prevalence rates were
obtained from Canadian population-based
data for COPD, CHD and stroke.!* Due to
the lack of prevalence data, lung cancer
prevalence was estimated by dividing
available incidence data by estimates of
average life expectancy.' Relative risks of
disease by smoking status were obtained
from published literature.!**

Average six-month Canadian costs for each
of the diseases were derived from the
available literature.?> Costs were estimated
in 2023 Canadian dollars, with adjustments
where necessary using the Bank of Canada
Inflation Calculator.?

Additional health care costs

Delaying mortality and avoiding smoking-
related diseases may lead to an increase in
health care expenditures for other condi-
tions. Thus, a scenario analysis was con-
ducted to include health care costs that
are not related to the smoking-related dis-
eases. Values for six-month additional
health care costs were derived for indi-
viduals with differential values applied
depending on whether the individuals
died or survived the cycle.?”?® These val-
ues were obtained by adjusting available
estimates of annual health care costs by
age group and gender, and health care

costs in the last year of life by the preva-
lence of smoking-related diseases and
their costs and by the age-gender specific
mortality rates.

Utility values

Utility values represent individuals’ pref-
erences for different health states on a
scale of 0 to 1 where 0 represents death
and 1 represents perfect health. Age-gender
specific utility values by smoking status
were obtained from Vogl et al.** Values
incorporated the impact of smoking-
related diseases on health-related quality
of life. Thus, further disutilities associated
with the four smoking-related illnesses
were excluded as this would lead to dou-
ble counting of the impact of smoking.

Tobacco industry GDP

Tobacco industry GDP is a measure of the
total output created through the produc-
tion of tobacco-related goods and services.
The current magnitude of the GDP for the
Canadian tobacco industry was divided by
the estimated number of smokers in Canada
to obtain an average annual contribution
to the GDP per smoker of $711.25.%

Tobacco-related taxes

The average tobacco-related tax contrib-
uted by a smoker in Canada was esti-
mated at $1685 a year.*

Vol 45, N° 1, January 2025




Analysis

The model calculated the impact of enact-
ing an SFG policy for each year of the
analysis across all affected birth year
cohorts. For Year 1 (2025), outcomes were
assessed for those born in 2010 (i.e. for
the year they turned 15). For Year 2
(2026), outcomes were assessed for both
those born in 2010 (i.e. for the year they
turned 16) and those born in 2011 (i.e. for
the year they turned 15). Calculations for
further years followed the same logical
approach.

Results

The cumulative impact each year up to 90
years, and specifically for time horizons of
10, 25, 50 and 90 years are shown in
Figures 2a, b and c and Tables 2, 3a, 3b,
3c and 3d. Analysis determined the
threshold value of a QALY whereby the
value of health benefits (QALYs weighted
by the threshold value) plus health care
costs avoided exceeded the sum of tax
revenues foregone and the decline in GDP.

Analysis adhered to guidelines for eco-
nomic evaluations in Canada.*' To account
for uncertainty in inputs, outcomes were
assessed by probabilistic analysis through
a Monte Carlo simulation of 5000 replica-
tions to ensure stability of the data.
Probability distributions were used to
account for uncertainty around the param-
eters of interest, and the choice of distri-
bution was based on common practice.*
To allow for society’s preferences with
regards to the timing of events, an annual
discount rate of 1.5% was applied to all
costs and utilities.*

Scenario analyses

The following scenario analyses were pre-
sented as cumulative impacts at 50 years:

® A 90% reduction in smoking initiation
to allow for potential illicit market
adoption.

e An SFG policy only impacting initia-
tion of smoking after 5 years based on
the assumption that individuals may
be able to access cigarettes despite the
restrictions.

e Different discount rates (0%, 3% and
5%) to assess the impact of discounting.

Vol 45, N° 1, January 2025

FIGURE 2A
Cumulative outcomes up to 90 years—QALYs and life years gained
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FIGURE 2B
Cumulative outcomes up to 90 years—financial gains and losses
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e Inclusion of additional costs of health
care not related to the specific smok-
ing-related diseases.

Base analysis

Table 2 summarizes the impact of an SFG
policy after 10, 25, 50 and 90 years. The
annual impacts tend to increase over time,

although the annual number of disease
cases prevented declines in later years, lead-
ing to a reduction in the annual health care
costs avoided (Figures 2a, 2b and 2c). This
results in a non-linear increase in cumula-
tive impacts (Figures 3a, 3b and 3c).

After 10 years, the policy would not impact
life years but would lead to substantive
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FIGURE 2C
Cumulative outcomes up to 90 years—number of cases prevented
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Abbreviations: CHD, coronary heart disease; COPD, chronic obstructive pulmonary disease; GDP, gross domestic product;

QALY, quality-adjusted life year; SFG, smoke-free generation.

gains in QALYs (15 700) and a modest
decrease in health care costs for smoking-
related diseases ($3.0 million). The bene-
fits increase over time with life years
gained increasing to 214 after 25 years,

39475 after 50 years and 769 042 after 90
years, QALYs gained increasing to 122 766
after 25 years, 476 814 after 50 years and
1 545 288 after 90 years and health care
costs averted increasing to $66.7 million

TABLE 2

after 25 years, $2.3 billion after 50 years
and $15.3 billion after 90 years. Similarly,
the negative impacts of a policy on tobacco
tax revenue and Canadian GDP from the
tobacco industry increase over time: tax
revenues foregone will be $403.5 million
after 10 years, $2.6 billion after 25 years,
$7.4 billion after 50 years and $14.7 bil-
lion after 90 years; decline in GDP would
be $170.3 million after 10 years, $1.1 bil-
lion after 25 years, $3.1 billion after 50 years
and $6.2 billion after 90 years (Table 2).

At 50 years, the proportion of outcomes
that occur in females is 28 % for life years,
35% for both QALYs and health care costs
avoided, and 39% for both tax revenues
foregone and decline in GDP (data not
shown). Up until Year 9, the largest num-
ber of cumulative disease cases prevented
is for lung cancer; from Year 10 until Year
21, the largest number of cumulative cases
prevented is for CHD and thereafter the
largest number of cumulative cases pre-
vented is for COPD (Figure 3c).

For all years the cumulative health care
costs averted are less than the sum of tax
revenues foregone and decline in GDP,
though after 58 years, the annual health
care costs averted exceed the sum of tax
revenues foregone and decline in GDP
(Figures 2b and 3b). After 50 years, if a

Base results of the impact of introduction an SFG policy over time—Ilife years, QALYs, health care costs,
tax revenue from smoking, GDP and incident cases of smoking-related diseases

Net impact of a smoke-free generation policy

After 10 years After 25 years After 50 years After 90 years
Life years gained, n (95% CI) 0 (0, 0) 214 (182, 248) 39475 (33848,45220) 769042 (668 060, 869 939)
. 122766 (69351, 476 814 (356 366, 1545288 (1313033,
0,
QALYs gained, n (95% CI) 15700 (1031, 30175) 175793) 596 756) 1786258)
-  Health care costs of smoking-related diseases 3026244 (1982557, 66717071 (47722982, 2347379210 15323097839
£ averted, $ (95% CI) 4440914) 89691232) WS IEL W0 PIEED
= ’ 3374988738) 22120111561)
o
2 Decline in tax revenue from smokin 403529109 2614073547 7399915299 14692321355
e $ (95% CI) g (402420408, (2585016743, (7202870009, (14110794 329,
’ 404743 294) 2645492764) 7610491722) 15311629335)
Decline in GDP from Canadian tobacco 170332391 1103418285 3123554752 6201729118 (5956262592,
industry, $ (95% Cl) (169864 401, (1091153210, (3040380590, 6463143243)
’ 170844.907) 1116680551) 3212440497)
= Cases of lung cancer prevented, n (95% CI) 24 (21, 27) 215 (194, 234) 7239 (6579, 7860) 170971 (152 642, 188052)
*E Cases of CHD prevented, n (95% CI) 1(1,2) 494 (158, 842) 13403 (2295, 24 824) 98012 (—45697, 240391)
E Cases of stroke prevented, n (95% CI) 27 (22, 31) 398 (334, 463) 5057 (4149, 5963) 23474 (9877, 37022)
=
s 149095 (128616 1420646 (1226684
=) 0, 5 s
Cases of COPD prevented, n (95% CI) 0 (0, 0) 1335 (1145, 1525) 170048) 1612460)

Abbreviations: Cl, confidence interval; CHD, coronary heart disease; COPD, chronic obstructive pulmonary disease; GDP, gross domestic product; QALY, quality-adjusted life year; SFG,

smoke-free generation.
Note: Amounts are in 2023 Canadian dollars.
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TABLE 3A
Disaggregated results for life years, QALYs, health care costs, tax revenue from smoking, GDP and incident cases
of smoking-related diseases in the absence and presence of an SFG policy and net impact after 10 years

No smoke-free generation policy Smoke-free generation policy Net impact of policy
Male Female Total Male Female Total Male Female Total
Discounted
_ _ 12258868 6289113 5 969 755 12 258 868
t'f(‘;;';a;)ga'"e‘i‘ 6 289; ;30(2123;3 151, 5 96957 g%i?g)g 002, (12257662, 12260 (6288151, (5969002, (12257662, 00,0 0(0,0) 00,0
° 031) 6290013) 5970475) 12260031)
) 5978 358 11498 821 5988 227 5 526 294 11514 521
nQ’(\gL;j gcal')"ed‘ (5939437, > 520:?2;? ;‘3)3 037, (11444768, (5944238, (5483930, (11453218, | 9869 (734, 20826) 583115;535?82‘ 15 ;((’)01 515())31’
° 6017829) 11554338) 6032445) 5567853) 11576 460)
Health care costs of
smoking-related >8.878 268 60 066 018 118 944 285 (81709 >7 306239 58 611 802 (39919 115918 041 1572029 (992507, 1454216 (904217, 3026244 (1982557,
diseases averted CITRLEEE, COELozLs, 064, 163 298 593) (ST ET 047, 81331301) R, 2321612) 2193476) 4440914)
J 80444989) 83268876) ' 78139228) ’ 159391 265)
$ (95% CI)
Net health benefit 298917889091 276023160904 574941049995 | 299411326311 276314708720 575726035 030 493437220 291547816 784985036
(QALY = $50000), (296971865193, (274151838195, (572238386412, | (297211895581, (274196479930, (572660893 203, (~36689829, (~194097359, (51571870,
$ (95% CI) 300891448755  277908921343)  577716887479) | 301622239415  278392672093)  578823009444) 1041309221) 792752767) 1508728083)
RGERr s 150783 (150319, 88701 (88506, 239483 (238825, 150783 —88701 (~88 506, 239483
as current smoker, 151290) 88913) 240204) 0 (0, 0) 0 (0, 0) 0 (0, 0) (—150319, 88913) (—238825,
1 (95% CI) ~151290) ~240204)
Tax revenue from 254068541 149460568 403529109 ~254.068 541 ~149460 568 ~403529109
smoking, $ (253287884, (149131881, (402420408, 00,0 0 (0, 0) 0 (0, 0) (~253 287 884, (-149131881, (~402420408,
(95% Cl) 254923 614) 149818317) 404743294) ~254923614) ~149818317) ~404743294)
GDP from 107244065 63088326 170332391 —107 244 065 ~63088326 ~170332391
Canadian tobacco (106914 544, (62949585, (169864 401, 00,0 0(0,0) 00,0 (~106914 544, (~62949 585, (-169864401,
industry, $ (95% CI) 107 604997) 63239334) 170844.907) ~107604997) ~63239334) ~170844907)
Undiscounted
Number of cases
gie"‘,‘:ngtec:"cer 109 (106, 112) 130 (127, 133) 239 (234, 243) 95 (90, 101) 119 (114, 124) 215 (207, 222) 14 (11, 16) 119, 13) 24 (21,27)
n (95% Cl)
Number of cases
of CHD prevented, 706 (705, 707) 542 (541,542) 1248 (1247,1249) | 705 (704, 707) 541(541,542) 1247 (1245, 1248) 10,1 10,1) 11,2
n (95% Cl)
Number of cases
of stroke prevented, 410 (405, 415) 474 (469, 479) 885 (878, 891) 397 (389, 405) 461 (452, 469) 858 (846, 870) 13 (10,17) 13 (10, 17) 27 (22,31)
n (95% Cl)
Number of cases
of COPD prevented, 0 (0, 0) 0 (0, 0) 0 (0, 0) 0 (0, 0) 0 (0, 0) 0 (0, 0) 0 (0, 0) 0 (0, 0) 0 (0, 0)
n (95% Cl)
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TABLE 3B

Disaggregated results for life years, QALYs, health care costs, tax revenue from smoking, GDP and incident cases of smoking-related

diseases in the absence and presence of an SFG policy and net impact after 25 years

No smoke-free generation policy Smoke-free generation policy Net impact of policy
Male Female Total Male Female Total Male Female Total
Discounted
_ _ 30488 796 28997 998 59 486 794 28 998 048 59487008
t'f(‘;;';a;)ga'"e‘i' (30481955, (28992903, (59478302, 59495 3?34588333%;3;’532 (28992955, (59478502, 164 (134, 196) 50 (42, 59) 214 (182, 248)
° 30495578) 29 002947) 129) ' 29002997) 59495 344)
QALYs gained, 28879 242 26670799 55550041 28958539 (28814 20714268 >5 672807 79298 (39542, 43469 (8890, 122766 (69351,
35% ¢ (28753933, (26546917, (55373149, 293, 29107 278) (26574728, (55468836, RS e et
29008817) 26794 001) 55734 650) ’ 26853500) 55884 786)
?;Z'Ig'nc‘:’rz:t‘fjs of 547564426 800104 443 1647 668 869 808 484 259 772 467 539 1580 951 798 39080 167 27 636 904 66 717 071
diseasesgave e (598859 239, (553286 022, (1150 794 631, (564542 610, (532862274, (1099481539, (26314329, (19542762, (47722982,
e 1144156 758) 1104312 757) 2234142 455) 1095470 224) 1067 635865) 2148079 667) 54521281) 37721224) 89691232)
0
Net health benefit 1443962081828 1333539970215 2777502052044 | 1447926967221 1335713405304 2783640372525 | 3964 885393 2173435088 6138 320 481
(QALY = $50000), (1437696663635, (1327345831442, (2768657430995, | (1440744647303, (1328736382167, (2773441796527, | (1977120415, (444523273, (3467 545 898,
$ (95% Cl) 1450440835 930) 1339700051 781) 2786732512214) | 1455363890591) 1342675007 639) 2794239279783) | 6006791 680) 3909710469) 8789 649 726)
1551379 ~960 075 ~591304 ~1551379
Z;"’Orli:rs E“gg‘t i 960 %7752 (29;';771’ - ;: ; 350947 - (1534135, 00,0 00, 0) 00,0 (-948771, (~585 364, (—1534135,
’ ° g 1570025) -972272) ~597758) ~1570025)
Tax revenue from 1617 726 185 996 347 362 2614073 547 ~1617726185  -996347362  —2614073547
amoking S (o5 ) (1598678344, (986339119, (2585 016 743, 0(0,0) 00,0 00,0 (-1598678344,  (-986339119,  (~2585016743,
g 5 (95% 1638 278 737) 1007222344) 2645 492 764) ~1638278737)  —1007222344)  —2645492764)
GDP from 682 853 263 420 565 022 1103418285 ~682 853 263 ~420565022  —1103418285
Canadian tobacco (674 813 040, (416340474, (1091153 210, 0(0,0) 00,0 00,0 (-674 813040, (416340474,  (~1091153210,
industry, $ (95% Cl) 691528 636) 425 155 426) 1116680 551) ~691 528 636) —425155426)  —1116 680 551)
Undiscounted
Number of cases
of lung cancer
revented 555 (527, 584) 654 (625, 683) 1209 (1168, 1250) | 432 (392, 475) 563 (522, 603) 995 (938, 1053) 123 (107, 138) 92 (79, 104) 215 (194, 234)
n (95% Cl)

Number of cases
of CHD prevented,
n (95% CI)

Number of cases
of stroke prevented,
n (95% CI)

Number of cases
of COPD prevented,
n (95% CI)

12724 (12154,
13251)

6390 (6276, 6500)

3879 (3636, 4122)

8555 (8239, 8854)

7128 (6967, 7276)

3861 (3458, 4262)

21279
(20634, 21 890)

13 518
(13328, 13708)

7740 (7271, 8209)

12450 (11633,
13230)

6189 (6030, 6343)

2913 (2607, 3244)

8336 (7935, 8724)

6931 (6724, 7120)

3492 (3023, 3970)

20 785 (19890,
21684)

13120 (12868,
13370)

6405 (5832, 6981)

274 (-42, 611)

201 (153, 251)

966 (808, 1126)

220 (122, 320)

197 (155, 242)

369 (264, 478)

494 (158, 842)

398 (334, 463)

1335 (1145, 1525)
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TABLE 3C
Disaggregated results for life years, QALYs, health care costs, tax revenue from smoking, GDP and incident cases of smoking-related diseases

in the absence and presence of an SFG policy and net impact after 50 years

No smoke-free generation policy Smoke-free generation policy Net impact of policy
Male Female Total Male Female Total Male Female Total
Discounted
Life vears gained 91976913 87834418 179811331 92005198 87845607 179850806 28286 11190 39475
. (93'0/ c1)g g (91946884, 87812521, (179772950, (91974125, 87823736, (179811393, (23032, (9569, (33848,

° 92006 798) 87855727) 179848 254) 92036689) 87867190) 179 888 656) 33665) 12875) 45220)
. 85568194 79545776 165113970 85878657 79712128 165590784 310462 166352 476814
e gcx) g (85301369, (79284306, (164743330, (85566416, (79413427, (165164872, (216976, (88836, (356 366,

° 85831402) 79800930) 165503 487) 86184.007) 80002 740) 166037423) 405 535) 244376) 596756)
?;Z'Ig'nc‘:’rz:t‘fjs of 15910895359 13450743721 29361639080 14395952578 12618307291 27014259869 1514942781 832436429 2347379210
diseasesgave ted (11777 285 676, (9889792985, (21803430445, | (10557852116, (9247080757, (19950650961, (958187999, (550018994, (1555158031,
o 20749681443) 17606 524271) 38191016475) 18892106 774) 16554797 229) 35223714.920) 2238337990) 1205731984) 3374988738)

0
Net health benefit 4278409716667 3977288794754 8255698511420 | 4293932833048 3985606388981 8279539222029 | 15523116381 8317594227 23840710609
(QALY = $50,000), (4265068426626, (3964215304702, (8237166484257, | (4278320780257, (3970671337491, (8258243617598, | (10848777289, (4441794956, (17818295378,
$ (95% CI) 4291570076847)  3990046500116)  8275174333474) | 4309200372204) 4000137010818) 8301871137059 | 20276757 543) 12218787877) 29837775 244)
Vears as current 2662548 1729093 4391641 ~2662548 ~1729093 ~4391641
e o (5] (2587442, (1687374, (4274700, 00,0 0(0,0) 00,0 (~2587442, (~1687374, (~4274700,

’ ° 2743057) 1773608) 4516612) ~2743057) ~1773608) ~4516612)

Tax revenue from 4486393321 2913521978 7399915299 ~4486393321 ~2913521978 ~7399915299
smoking, $ (95% (4359840381, (2843225373, (7202870009, 00,0 00,0 00, 0) (-4359840381,  (-2843225373, (7202870009,
a 4622050 666) 2988529238) 7610491722) —4622050666) ~2988529238) ~7610491722)
GDP from 1893737240 1229817511 3123554752 ~1893737240 ~1229817511 ~3123554752
Canadian tobacco (1840318380, (1200144835, (3040380590, 00,0 00,0 00, 0) (-1840318380,  (~1200144835, (3040380590,
industry, $ (95% CI) 1950999 131) 1261478588) 3212440497) ~1950999 131) ~1261478588) ~3212440497)
Undiscounted
gful':::erc:rfmc::es 11815 12871 24687 7635 9813 17448 4180 3059 7239

v ngte L (10456, (11536, 22719, (5997, (8224, (15129, (3636, 2732, (6579,
EI) : ° 13275) 14332) 26779) 9512) 11567) 19961) 4692) 3358) 7860)
Number of cases of 301623 159344 460966 294219 153344 447563 7404 5999 13403
CHD prevented, n (281821, (150134, (439210, (264920, (141602, (416301, (3132, (3149, (2295,
(95% CI) 320785) 168521) 482999) 323346) 165210) 479517) 18569) 8926) 24824)
Number of cases of 104462 96745 201207 101889 94260 196149 5057
stroke prevented, n (102207, (94064, (197823, (99007, (91103, (192032, 257333(317?22’ 248249(7]79)94' (4149,
(95% CI) 106636) 99244) 204591) 104665) 97236) 200253) 5963)
Number of cases of 417631 455660 873291 315381 408815 72419 102250 46845 149095
COPD prevented, n (393573, (413323, (824507, (281557, (355616, (660192, 86133, (33895, (128616,
(95% CI) 442403) 498229) 922 540) 351963) 463137) 789233) 118267) 59938) 170048)
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TABLE 3D

Disaggregated results for life years, QALYs, health care costs, tax revenue from smoking, GDP and incident cases of smoking-related diseases

in the absence and presence of an SFG policy and net impact after 90 years

No smoke-free generation policy Smoke-free generation policy Net impact of policy
Male Female Total Male Female Total Male Female Total
Discounted
Life vears gained 192915709 187012518 379928227 193421910 187275359 380697 269 506201 262841 769042
n (9;,0/ Cl)g ’ (192693 114, (186869949, (379660107, (193117 349, (187100769, (380338043, (417054, (226234, (668060,
’ 193134 803) 187 156 504) 380193 875) 193722988) 187453 443) 381055107) 595379) 300422) 869939)
QALYs gained 173848749 163965 575 337814324 174847 855 164511757 339359612 999 106 546182 1545288
n (95“/gCl) ’ (173373157, (163496 187, (337156 863, (174256 442, (163973 199, (338583 746, (817314, (403412, (1313033,
’ 174329 696) 164414 343) 338493 163) 175429 440) 165034 534) 340183119) 1183333) 691922) 1786258)
Health care costs
of smoking-related 131938140902 111909799 243 243847940144 122298985 620 106 225 856 685 228524842306 9639155281 5683942557 15323097 839
diseases aferted (97817123657, (83264333301, (181447 284 445, (89672787 208, (78432404217, (169153393 774, (5831184944, (3797918731, (10080762862,
$ (95% Cl) ’ 171816474 092) 145469720163) 316435856 745) 161242850 360) 138724681 598) 299108804 401) 14455892 953) 8170599 406) 22120111561)
0
Net health benefit 8692437440717 8198278766050 16890716206 767 8742392754849 8225587843059 16967980 597 907 49955314131 27309077009 77264391140
(QALY = $50000), (8668657833082, (8174809354000, (16857843135812, | (8712822122780, (8198659928943, (16929187282075, | (40865724922, (20170602989, (65651649620,
$ (95% CI) 8716484824 609) 8220717 134964) 16924 658 141232) 8771472015818) 8251726723 861) 17009155957 215) 59166666211)  34596097788)  89312881425)
Years as current 5203169 3516310 8719479 -5203169 -3516310 -8719479
smoker. n (95% Cl) (4988795, (3386173, (8374359, 0 (0,0 0 (0, 0) 0 (0, 0) (—4988795, (-3386173, (—-8374359,
’ ’ 5432735) 3654 644) 9087 020) —5432735) —3654644) —-9087020)
Tax revenue from 8767338970 5924982384 14692321355 —8767338970 —5924982384  —14692321355
smoking, § (95% CI) (8406119782, (5705701087, (14110794 329, 0 (0, 0) 0 (0, 0) 0 (0, 0) (-8406119782, (-5705701087, (14110794329,
% ’ 9154158767) 6158074954) 15311629 335) -9154158767) —6158074954) —15311629335)
GDP from Canadian 3700753616 2500975 502 6201729118 —3700753616 —2500975502 -6201729118
tobacco industry, (3548280531, (2408415370, (5956262592, 0 (0, 0) 0 (0, 0) 0 (0,0 (-3548280531, (—2408415370, (-5956262592,
$(95% CI) 3864032892) 2599365 466) 6463143 243) —3864032892) —2599365466) —6463143243)
Undiscounted
Number of cases of 306025 276420 582444 198473 213000 411473 107551 63420 170971
lung cancer, n (95% (274 686, (250681, (540219, (154043, (180289, (355068, (92110, (55323, (152642,
CI) prevented 341714) 304 563) 628176) 248974) 248 966) 473 635) 121938) 71148) 188052)
Number of cases 3852811 2382767 6235578 3819676 2317890 6137566 33135 64876 98012
of CHD prevented, (3523108, (2234011, (5879444, (3353667, (2125288, (5641229, (=100553, (21738, (-45697,
n (95% CI) 4189395) 2532652) 6608 787) 4290419) 2510913) 6653979) 170771) 108 089) 240391)
Number of cases 1486974 1330371 2817345 1481096 1312775 2793871 5878 17597 23474
of stroke prevented, (1456183, (1304597, (2778458, (1438583, (1280187, (2741924, (—5595, (10753, (9877,
n (95% CI) 1516655) 1355247) 2856 348) 1522112) 1344 536) 2845769) 17873) 24.557) 37022)
Number of cases 4395740 4889478 9285217 3421595 4442976 7864571 974145 446 501 1420646
of COPD prevented, (4111603, (4442902, (8742023, (3014181, (3870131, (7137476, (829220, (314440, (1226684,
n (95% CI) 4710568) 5342165) 9832232) 3874428) 5026 020) 8596 963) 1107103) 575948) 1612460)

Abbreviations: CHD, coronary heart disease; COPD, chronic obstructive pulmonary disease; GDP, gross domestic product; QALY, quality-adjusted life year; SFG, smoke-free generation.
Note: Amounts are in 2023 Canadian dollars.
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FIGURE 3A
Annual undiscounted outcomes up to 90 Years—QALYs and life years gained
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FIGURE 3B
Annual undiscounted outcomes up to 90 years—financial gains and losses
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QALY was valued at at least $17 147, the
combined value of the QALYs gained and
the health care costs averted would exceed
the sum of lost tax revenues and reduc-
tion in GDP by $36 423 after 10 years,
$29 738 after 25 years and $3605 after
90 years (data not shown).

Vol 45, N° 1, January 2025

Scenario analyses

Scenario analyses for cumulative outcomes
up to 50 years show that results are con-
sistent across all scenarios explored (Table
4). Although the magnitude of impacts
varies across scenarios, the relative values
across each component remains consistent.

Within the scenario analyses, the neces-
sary threshold value for a QALY required
for the SFG policy to be optimal, which
was $17 147 in the base case, varies
between $14 091 and $20 909, highlighting
the consistency in the results.

Discussion

The results show that, based on the study
assumptions, imposing an SFG policy will
lead to substantive health benefits and
reduced health care expenses that are only
partially offset by reduced tax revenues
from smoking and a decline in GDP.

The general conclusions hold across mul-
tiple scenario analyses—including adding
non-smoking-related disease health care
costs, as scenario analysis found that
when including all health care costs
allowing for the increased life expectancy
from the SFG policy, the SFG policy was
still associated with reduced health care
costs (a reduction of $2 002 394 607 rather
than $2 347 379 210).

Analysis predicts that the government’s
target for smoking prevalence of less than
5% would be achieved in 2035, should
the SFG policy be introduced. Without the
SFG policy, and based on current trends,
the model predicts that a prevalence of
less than 5% would be reached in 2040.
The SFG policy would achieve further
prevalence targets much more quickly. Of
note, a smoking prevalence of less than
2.5% would be achieved in 2050 if the
SFG policy were introduced but, without
an SFG policy, this rate would not be
reached until 2075.

Programs that reduce tobacco smoking
also aim to reduce premature deaths,
defined by Statistics Canada as deaths
prior to age 75 years.’? The model predicts
that for a cohort of 15-year-olds, prema-
ture deaths would be reduced from 20.2 %
without the SFG policy to 19.3% with the
SFG policy, a relative reduction of 4.6%.

Strengths and limitations

A major strength of this study is that it
uses data pertinent to the Canadian popu-
lation. However, a number of caveats and
limitations should be considered when
reviewing the results.

Analysis included the impact of the impo-
sition of an SFG policy on both the
amount of tax revenues raised through
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FIGURE 3C
Annual undiscounted outcomes up to 90 years—cases prevented
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Abbreviations: CHD, coronary heart disease; COPD, chronic obstructive pulmonary disease; GDP, gross domestic product;

QALY, quality-adjusted life year; SFG, smoke-free generation.

tobacco sales and the reduction in GDP
from the tobacco industry. A concern to
do with the introduction of smoking ces-
sation policies is the impact on tax reve-
nue and government expenditure. The
percentage reduction in overall tax reve-
nue from an SFG policy is minimal when
considered alongside total taxes and gov-
ernment expenditure: equivalent to only
0.2% of total income tax raised and 0.06 %
of total government expenditure. It is also

worth noting that the current analysis
does not consider the additional income
tax raised by extensions to life expectancy
through the SFG policy.

Further, decline in tax revenues is not a
loss from a societal perspective as taxation
is merely a transfer of funds from indi-
viduals to government. The impact of
decreasing taxes will be uncertain as the
changes in the level of taxation can be

TABLE 4

associated with either an increase or
decrease in economic growth. Reducing
the consumption of tobacco will lead to
more disposable income available to con-
sume other resources. Thus, by including
both lost taxation and a decline in GDP as
a negative offset, the estimated threshold
values of a QALY required for an SFG pol-
icy to be beneficial are likely overestimated.

The analysis does not consider alternative
policy options such as raising the legal
age for the purchase of tobacco, access to
vaping products, reducing nicotine standards
for smoked tobacco products, increasing
taxation on tobacco products or further
restrictions on smoking in public.** Such
policies are not necessarily mutually exclu-
sive when considering an SFG policy as
many of these target current rather than
potential smokers. Of note, an SFG policy
is akin to raising the legal age for smoking
by one year each year. Thus, it avoids the
concern that by raising the legal age for
smoking to a fixed age there is the high
likelihood that those below the legal age
will access tobacco products as the dis-
parity between the legal age and the age
at which smoking commences remains
minimal.

Another limitation with the analysis is
that it relies on data for some input
parameters (e.g. smoking-related mortal-
ity, relapse) that are not recent. Analysis is
based on the most contemporaneous data
available, but if input parameters have
changed noticeably, results may vary.

Results of scenario analyses for cumulative outcomes up to 50 years

Net impact of a smoke-free generation policy after 50 years

Health care costs

Decline in tax

Reduction in Threshold value

I BPREGS T AR EEA T averted, $ revenue, $ GDP, $ of a QALY, §
Base case 39475 476814 2347379210 7399915299 3123554752 17147
Males 28286 310462 1514942781 4486393321 1893737240 15671
Females 11190 166352 832436429 2913521978 1229817511 19903
0% discount rate 108341 918711 5835615560 13206427893 5574523346 14091
3% discount rate 20981 295559 1278456727 4789828352 2021819238 18721
5% discount rate 9271 165492 587057331 2846037620 1201331904 20909
5-year lag in impact 20133 362395 1363694271 5930627350 2503358280 19510
3&02’&‘;”53&1? 35528 429133 2112641289 6659923769 2811199276 17147
Include non-smokingrelated 39475 476814 2002394607 7399915299 3123554752 17871

disease health care costs

Abbreviations: GDP, gross domestic product; QALY, quality-adjusted life year.

Note: Amounts are in 2023 Canadian dollars.
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In addition, although input parameters for
the uptake of smoking and quit rates for
smoking are based on the most contempo-
raneous data, they may change over time.
This analysis is based on the assumption
that such rates will be stable over the time
horizon of the model. If uptake rates were
to decline without an SFG policy, then the
benefits of the SFG policy would decline
proportionally. However, the general con-
clusion is that the benefits are higher than
the negative consequences would hold.

Another limitation with the analysis is
that it does not consider all the potential
benefits and costs of implementing an
SFG policy. As noted, the analysis does
not include any additional income tax
raised by the increased life expectancy
through the SFG policy. The analysis also
does not consider the impact of an SFG
policy on existing illegal markets for tobacco
purchase or the costs of enforcing tobacco-
related legislation (estimated at $37.6 mil-
lion per year in 2012).3* Enforcement costs
may grow in the initial years of implemen-
tation of an SFG policy but could subse-
quently decline as the prevalence of
smoking declines across the population.

The arguments against tobacco control
policies such as an SFG policy from advo-
cates for the tobacco industry tend to
focus on three areas: the denial of free-
dom of behaviour; the unworkability of
such a policy; and the contribution of the
tobacco industry to society through both
GDP and tax generation.® It could be
argued that the first argument is the least
addressed by the analysis in this study.
However, it is important to note that
tobacco addiction is often initiated during
childhood or at least before the age of
21 years, the minimum age for selling
tobacco in many provinces. Further, the
analysis does not incorporate any addi-
tional health and health care benefits from
the decline in passive smoking as a result
of an SFG policy. Analysis does demon-
strate the substantive benefits of an SFG
policy even if there is a lag in its effects or
a less than perfect cessation of smoking
uptake. Thus, concerns relating to unwork-
ability are irrelevant. Analysis directly
addresses the final argument by not focus-
ing solely on the impacts on health and
health care consumption.

Conclusion

This study highlights the impacts of impos-
ing an SFG policy across Canada, and

Vol 45, N° 1, January 2025

demonstrates that the health benefits and
reduction in health care costs outweigh
any positive contribution of tobacco smok-
ing to the Canadian population.

Acknowledgements

Analysis is based on a revised version of a
model developed in partnership with Dr.
Catherine Pound of the University of
Ottawa, Ottawa, Ontario, Canada.

Funding

None.

Conflicts of interest

None.

Author’s contributions and
statement

DC: Conceptualization, methodology, for-
mal analysis, writing - original draft, writ-
ing - review & editing.

The content and views expressed in this
article are those of the author and do not
necessarily reflect those of the Government
of Canada.

References

1. Statistics Canada. Health characteris-
tics, annual estimates, inactive[Inter-
net]. Ottawa (ON): Statistics Canada;
2023.  https://doi.org/10.25318/131

0009601-eng

2. Stockwell T, Dorocicz J, Sherk A, Sorge
J, Zhao J, Young M, et al.; Canadian
Substance Use Costs and Harms
Scientific Working Group. Canadian
substance use costs and harms 2015-
2017. Ottawa (ON): Canadian Centre
on Substance Use and Addiction;
2020. Available from: https://csuch
.ca/publications/CSUCH-Canadian
-Substance-Use-Costs-Harms-Report

-2020-en.pdf

3. Health Canada. Canada’s tobacco strat-
egy [Internet]. Ottawa (ON): Government
of Canada; [modified 2023 Sep 12;
cited 2024 Feb 07]. Available from:
https://www.canada.ca/en/health
-canada/services/publications/health
-living/canada-tobacco-strategy.html

10.

11.

Health Canada. Summary of results
for the Canadian Student Tobacco,
Alcohol and Drugs Survey 2018-19
[Internet]. Ottawa (ON): Government
of Canada; 2019 [modified 2024 Mar
01; cited 2024 Apr 29]. Available from:
https://www.canada.ca/en/health
-canada/services/canadian-student
-tobacco-alcohol-drugs-survey/2018
-2019-summary.html

McCall C. A smoke-free generation:
New Zealand’s tobacco ban. Lancet.
2022;399(10339):1930-1.  https://doi
.01g/10.1016/S0140-6736(22)00925-4

Hartwell G, Gilmore AB, Van Schalkwyk
MC, McKee M. Sunak’s smoke-free
generation: spare a thought for the
tobacco industry. BMJ. 2023;383:2922.
https://doi.org/10.1136/bmj.p2922

Pound CM, Coyle D. A cost-utility
analysis of the impact of electronic
nicotine delivery systems on health
care costs and outcomes in Canada.
Health Promot Chronic Dis Prev
Canada. 2022;42(1):29-36. https://doi
.0rg/10.24095/hpcdp.42.1.05

Statistics Canada. Life expectancy
and other elements of the complete
life table, three-year estimates, Canada,
all provinces except Prince Edward
Island [Internet]. Ottawa (ON): Statistics
Canada: 2023 [cited 2024 Aug 30].
https://doi.org/10.25318/1310011401-eng

Statistics Canada. Census of popula-
tion [Internet]. Ottawa (ON): Statistics
Canada; 2023 [modified 2024 Aug 03;
cited 2024 Aug 30]. Available from:
https://www12.statcan.gc.ca/census
-recensement/index-eng.cfm

Statistics Canada. Estimates of the
components of international migration,
by age and gender, annual [Internet].
Ottawa (ON): Statistics Canada; [mod-
ified 2024 Aug 30; cited 2024 Aug 30].
https://doi.org/10.25318/1710001401-eng

Statistics Canada. Canadian Tobacco,
Alcohol and Drugs Survey (CTADS):
summary of results for 2017 [Inter-
net]. Ottawa (ON): Government of
Canada; 2017 [modified 2023 Jun 28;
cited 2024 Aug 30]. Available from:
https://www.canada.ca/en/health
-canada/services/canadian-alcohol

-drugs-survey/2017-summary.html

Health Promotion and Chronic Disease Prevention in Canada

Research, Policy and Practice



https://doi.org/10.25318/1310009601-eng
https://doi.org/10.25318/1310009601-eng
https://csuch.ca/publications/CSUCH-Canadian-Substance-Use-Costs-Harms-Report-2020-en.pdf
https://csuch.ca/publications/CSUCH-Canadian-Substance-Use-Costs-Harms-Report-2020-en.pdf
https://csuch.ca/publications/CSUCH-Canadian-Substance-Use-Costs-Harms-Report-2020-en.pdf
https://csuch.ca/publications/CSUCH-Canadian-Substance-Use-Costs-Harms-Report-2020-en.pdf
https://www.canada.ca/en/health-canada/services/publications/healthy-living/canada-tobacco-strategy.
https://www.canada.ca/en/health-canada/services/publications/healthy-living/canada-tobacco-strategy.
https://www.canada.ca/en/health-canada/services/publications/healthy-living/canada-tobacco-strategy.
https://www.canada.ca/en/health-canada/services/canadian-student-tobacco-alcohol-drugs-survey/2018-2
https://www.canada.ca/en/health-canada/services/canadian-student-tobacco-alcohol-drugs-survey/2018-2
https://www.canada.ca/en/health-canada/services/canadian-student-tobacco-alcohol-drugs-survey/2018-2
https://www.canada.ca/en/health-canada/services/canadian-student-tobacco-alcohol-drugs-survey/2018-2
https://doi.org/10.1016/S0140-6736(22)00925-4
https://doi.org/10.1016/S0140-6736(22)00925-4
https://doi.org/10.1136/bmj.p2922
https://doi.org/10.24095/hpcdp.42.1.05
https://doi.org/10.24095/hpcdp.42.1.05
https://doi.org/10.25318/1310011401-eng
https://www12.statcan.gc.ca/census-recensement/index-eng.cfm
https://www12.statcan.gc.ca/census-recensement/index-eng.cfm
https://doi.org/10.25318/1710001401-eng
https://www.canada.ca/en/health-canada/services/canadian-alcohol-drugs-survey/2017-summary.html
https://www.canada.ca/en/health-canada/services/canadian-alcohol-drugs-survey/2017-summary.html
https://www.canada.ca/en/health-canada/services/canadian-alcohol-drugs-survey/2017-summary.html

12.

13.

14.

15.

16.

17.

18.

19.

20.

Health Promotion and Chronic Disease Prevention in Canada

Krall EA, Garvey AJ, Garcia RI. Smok-
ing relapse after 2 years of abstinence:
findings from the VA Normative Aging
Study. Nicotine Tob Res. 2002;4(1):95-
100. https://doi.org/10.1080/146222
00110098428

Lariscy JT, Hummer RA, Rogers RG.
Cigarette smoking and all-cause and
cause-specific adult mortality in the
United States. Demography. 2018;
55(5):1855-85. https://doi.org/10.1007
$13524-018-0707-2

Public Health Agency of Canada.
Canadian Chronic Disease Surveillance
System (CCDSS) [Internet]. Ottawa
(ON): Government of Canada; 2016
[modified 2024 Mar 20; cited 2024
Aug 30]. Available from: https://
health-infobase.canada.ca/ccdss/

Canadian Cancer Statistics Advisory
Committee. Canadian cancer statis-
tics: a 2020 special report on lung
cancer. Toronto (ON): Canadian Cancer
Society; 2020 Sep.

O’Keeffe LM, Taylor G, Huxley RR,
Mitchell P, Woodward M, Peters SA.
Smoking as a risk factor for lung can-
cer in women and men: a systematic
review and meta-analysis. BMJ Open.

2018;8(10):e021611. https://doi.org/10
.1136/bmjopen-2018-021611

Forey BA, Thornton AJ, Lee PN.
Systematic review with meta-analysis
of the epidemiological evidence rela-
ting smoking to COPD, chronic bron-
chitis and emphysema. BMC Pulm

Med. 2011;11:36. https://doi.org/10
.1186/1471-2466-11-36

Shields M, Wilkins K. Smoking, smok-
ing cessation and heart disease risk: a
16-year follow-up study. Health Rep.
2013;24(2):12-22.

Peters SA, Huxley RR, Woodward M.
Smoking as a risk factor for stroke in
women compared with men: a syste-
matic review and meta-analysis of 81
cohorts, including 3 980 359 indivi-
duals and 42 401 strokes. Stroke. 2013;
44(10):2821-8. https://doi.org/10.1161
STROKEAHA.113.002342

Chen W, FitzGerald JM, Sin DD,
Sadatsafavi M; Canadian Respiratory

Research, Policy and Practice

21.

22.

23.

24.

25.

26.

27.

Research Network. Excess economic
burden of comorbidities in COPD: a
15-year population-based study. Eur
Respir J. 2017;50(1):1-10. https://doi
.0rg/10.1183/13993003.00393-2017

de Oliveira C, Pataky R, Bremner KE,
Rangrej J, Chan KK, Cheung WY, et
al. Phase-specific and lifetime costs
of cancer care in Ontario, Canada.
BMC Cancer. 2016;16(1):809. https://
doi.org/10.1186/s12885-016-2835-7

Tam-Tham H, Clement F, Hemmelgarn
BR, Manns BJ, Klarenbach SW,
Tonelli M, et al. A cost analysis and
cost-utility analysis of a community
pharmacist-led intervention on redu-
cing cardiovascular risk: the Alberta
Vascular Risk Reduction Community
Pharmacy Project (RXEACH). Value
Health. 2019;22(10):1128-36. https://
doi.org/10.1016/j.jval.2019.05.012

Coyle D, Coyle K, Cameron C, Lee K,
Kelly S, Steiner S, et al. Cost-
effectiveness of new oral anticoagu-
lants compared with warfarin in
preventing stroke and other cardio-
vascular events in patients with atrial
fibrillation. Value Health. 2013;16(4).
https://doi.org/10.1016/].jval.2013.01.009

Vogl M, Wenig CM, Leidl R, Pokhrel
S. Smoking and health-related quality
of life in English general population:
implications for economic evalua-
tions. BMC Public Health. 2012;12(1):
203. https://doi.org/10.1186/1471-2458
-12-203

Jha P. The hazards of smoking and
the benefits of cessation: a critical
summation of the epidemiological evi-
dence in high-income countries. Elife.
2020;9:€49979. https://doi.org/10.7554
/eLife.49979

Bank of Canada. Bank of Canada
Inflation Calculator [software]. Ottawa
(ON): Bank of Canada [cited 2024 Aug
30]. Available from: https://www
.bankofcanada.ca/rates/related
inflation-calculator

Canadian Institute for Health Infor-
mation. National health expenditure
trends 2020 [Internet]. Ottawa (ON):
CIHI; 2020 [cited 2024 Aug 30]. Avail-
able from: https://www.cihi.ca/en
/national-health-expenditure-trends

28.

29.

30.

31.

32.

33.

Tanuseputro P, Wodchis WP, Fowler
R, Walker P, Bai YQ, Bronskill SE, et
al. The health care cost of dying: a
population-based retrospective cohort
study of the last year of life in
Ontario, Canada. PLoS One. 2015;10(3):
e0121759. https://doi.org/10.1371
journal.pone.0121759

Statistics Canada. Gross domestic prod-
uct (GDP) at basic prices, by indus-
try, annual average, industry detail
(x 1,000,000) [Internet]. Ottawa (ON):
Statistics Canada; 2024 [modified 2024
Aug 30; cited 2024 Aug 30]. Available
from: https://www150.statcan.gc.ca
/t1/tbll/en/tv.action?pid = 3610043406

Physicians for a Smoke-free Canada.
Tobacco tax revenues per smoker,
Canada 2012 to 2023 [Internet].
Ottawa (ON): Physicians for a Smoke-
free Canada; 2024 Jan [modified 2024
Jan; cited 2024 Aug 30]. Available
from: https://smoke-free.ca/SUAP
2020/Taxrevenues % 20per % 20smoker

-pdf

Lee KM, McCarron CE, Bryan S,
Coyle D, Krahn M, McCabe C, et al.;
CADTH methods and guidelines. Guide-
lines for the Economic Evaluation of
Health Technologies: Canada - 4th
edition [Internet]. Ottawa (ON):
Canadian Agency for Drugs and
Technologies in Health; [modified
2017 Mar 20; cited 2024 Aug 30].
Available from: https://www.cda-amc
.ca/guidelines-economic-evaluation

-health-technologies-canada-4th-edition

Statistics Canada. Premature and
potentially avoidable mortality, Canada,
provinces and territories [Internet].
Ottawa (ON): Statistics Canada; 2023
Nov 08 [modified 2024 Aug 30; cited
2024 Aug 30]. https://doi.org/10.25318

/1310074401-eng

Levy DT, Cadham CJ, Yuan Z, Li Y,
Gravely S, Cummings KM. Compar-
ison of smoking prevalence in Canada
before and after nicotine vaping pro-
duct access using the SimSmoke
model. Can J Public Health. 2023;

114(6):992-1005.  hitps://doi.org/10
.17269/s41997-023-00792-3

Vol 45, N° 1, January 2025



https://doi.org/10.1080/14622200110098428
https://doi.org/10.1080/14622200110098428
https://doi.org/10.1007/s13524-018-0707-2
https://doi.org/10.1007/s13524-018-0707-2
https://health-infobase.canada.ca/ccdss/ 
https://health-infobase.canada.ca/ccdss/ 
https://doi.org/10.1136/bmjopen-2018-021611 
https://doi.org/10.1136/bmjopen-2018-021611 
https://doi.org/10.1186/1471-2466-11-36
https://doi.org/10.1186/1471-2466-11-36
https://doi.org/10.1161/STROKEAHA.113.002342
https://doi.org/10.1161/STROKEAHA.113.002342
https://doi.org/10.1183/13993003.00393-2017 
https://doi.org/10.1183/13993003.00393-2017 
https://doi.org/10.1186/s12885-016-2835-7
https://doi.org/10.1186/s12885-016-2835-7
https://doi.org/10.1016/j.jval.2019.05.012
https://doi.org/10.1016/j.jval.2019.05.012
https://doi.org/10.1016/j.jval.2013.01.009
https://doi.org/10.1186/1471-2458-12-203
https://doi.org/10.1186/1471-2458-12-203
https://doi.org/10.7554/eLife.49979
https://doi.org/10.7554/eLife.49979
https://www.bankofcanada.ca/rates/related/inflation-calculator/
https://www.bankofcanada.ca/rates/related/inflation-calculator/
https://www.bankofcanada.ca/rates/related/inflation-calculator/
https://www.cihi.ca/en/national-health-expenditure-trends
https://www.cihi.ca/en/national-health-expenditure-trends
https://doi.org/10.1371/journal.pone.0121759
https://doi.org/10.1371/journal.pone.0121759
https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=3610043406
https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=3610043406
https://smoke-free.ca/SUAP/2020/Taxrevenues%20per%20smoker.pdf 
https://smoke-free.ca/SUAP/2020/Taxrevenues%20per%20smoker.pdf 
https://smoke-free.ca/SUAP/2020/Taxrevenues%20per%20smoker.pdf 
https://www.cda-amc.ca/guidelines-economic-evaluation-health-technologies-canada-4th-edition
https://www.cda-amc.ca/guidelines-economic-evaluation-health-technologies-canada-4th-edition
https://www.cda-amc.ca/guidelines-economic-evaluation-health-technologies-canada-4th-edition
https://doi.org/10.25318/1310074401-eng
https://doi.org/10.25318/1310074401-eng
https://doi.org/10.17269/s41997-023-00792-3
https://doi.org/10.17269/s41997-023-00792-3

34. Dobrescu A, Bhandari A, Sutherland
G, Dinh T. The costs of tobacco use in
Canada, 2012. Ottawa (ON): Conference
Board of Canada; 2017 Oct. Available
from: https://www.canada.ca/content

dam/hc-sc/documents/services
publications/healthy-living/costs
-tobacco-use-canada-2012/Costs-of
-Tobacco-Use-in-Canada-2012-eng.pdf

Vol 45, N° 1, January 2025

Health Promotion and Chronic Disease Prevention in Canada
Research, Policy and Practice



https://www.canada.ca/content/dam/hc-sc/documents/services/publications/healthy-living/costs-tobacco
https://www.canada.ca/content/dam/hc-sc/documents/services/publications/healthy-living/costs-tobacco
https://www.canada.ca/content/dam/hc-sc/documents/services/publications/healthy-living/costs-tobacco
https://www.canada.ca/content/dam/hc-sc/documents/services/publications/healthy-living/costs-tobacco
https://www.canada.ca/content/dam/hc-sc/documents/services/publications/healthy-living/costs-tobacco

