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Editorial

Tobacco smoking prevention and control in Canada:
where do we go from here?

Thierry Gagné, PhD (1); Jennifer L. O’Loughlin, PhD (2,3)

Despite steady declines in the past
30 years, with a record low prevalence of
15% in 2019, tobacco smoking continues
be a leading public health burden in
Canada, especially in socially disadvan-
taged groups.! New and unforeseen tobacco-
related issues continue to emerge that
threaten these declines and challenge
our understanding of tobacco use. Rapid
uptake of vaping among youth, unantici-
pated effects of new legislation (e.g. can-
nabis) on tobacco smoking, evolving
evidence on the distribution of vaping and
its relationship with smoking initiation
and cessation, and the effects of the
COVID-19 pandemic on tobacco use are,
among others, critical issues that will
drive tobacco control research and policy
agendas into the future.

In partnership with Health Promotion and
Chronic Disease Prevention in Canada:
Research, Policy and Practice (the HPCDP
Journal), we stewarded a special issue on
tobacco and vaping prevention and con-
trol in Canada, calling for new evidence
on policy gaps and implementation chal-
lenges, inequalities in tobacco and vaping
use and associations among use of vaping
products, smoking cessation and harm
reduction behaviours in smokers.

We received 20 submissions from tobacco
and vaping control advocates and research-
ers in Canada, which, after peer review,
resulted in 10 that would go to publica-
tion. Although the majority of submis-
sions addressed vaping, the number and
scope of accepted manuscripts prompted
us to publish two issues. This first issue
focusses, for the most part, on cutting-edge

issues related to tobacco smoking and the
upcoming issue will spotlight vaping. In
the current issue, we present two com-
mentaries—one led by Hagen? and one by
Melamed®—that challenge the past five
years of tobacco control and question the
complex role of the COVID-19 pandemic
in future tobacco control efforts. In one of
two original research papers, Pelekanakis
et al.* delve into the reasons underpinning
continued provincial differences in smok-
ing prevalence. In the second, Williams et
al.® identify predictors of e-cigarette uptake
among high school students in Canada.
Finally, an “At-a-glance” report by Worrell
and Hagen® offers new estimates of ciga-
rette affordability across provinces over
time.

Each paper sheds new light on current
core issues related to Canadian capacity to
support declines in smoking prevalence.
First, Hagen®’ reminds us that current
obstacles include both the hesitation of
provincial and federal governments to
continue championing tobacco control as
a priority, and their consequent failure to
redirect sufficient funds towards bold new
action. The Pelekanakis* study asked
which proximal contributor is most rele-
vant to smoking prevalence and found
that youth initiation likely drives differ-
ences in prevalence between Quebec and
other provinces. The authors argue that
addressing initiation therefore represents
a key target to support continued declines
in smoking prevalence, at least in Quebec.

Cigarette affordability and vaping have
been associated with youth initiation,”*
and findings by both Worrell and Hagen®

and Williams et al.’ offer insights to this
end.

Worrell and Hagen® highlight that ciga-
rette affordability cannot be gleaned from
tax rates alone because the effects of taxa-
tion on consumption depends on purchas-
ing capacity (e.g. using WHO standards,
the authors calculated that the CAD 10.90
increase in Prince Edward Island and the
CAD 15.00 increase in Alberta in excise
tax rates per 200 cigarettes between 2009
and 2019 were associated with the same
increases in relative affordability). To ensure
meaningful change, new tax increases
must take this into account. Importantly,
strong taxation strategies are likely to
have a positive impact on reducing socio-
economic inequalities in smoking initiation.’

Reminding us of the significance of ine-
qualities in smoking initiation, Williams
et al.> report that vaping initiation among
high school students is more common
among adolescents who skip school, per-
form less well academically and who have
trouble with emotional coping—support-
ing that vaping may also represent a new
mechanism by which vulnerable youth are
more likely to initiate tobacco smoking,
thereby perpetuating social inequalities.

Continuing on this theme, the Melamed?
commentary highlights that inequalities in
smoking must be a critical research focus
as society emerges from the COVID-19
pandemic. Pandemic-related lockdowns
altered numerous circumstances that influ-
ence smoking behaviour, including the
environments in which smokers spend
time, their financial security and their
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capacity to cope with distress and bore-
dom. The first year of the pandemic
resulted in a bevy of fast-tracked scientific
papers, often with weak evidence. We
now need robust, high-quality evidence to
better understand how COVID-19 has
affected smokers” behaviour and whether
these changes will influence initiation and
cessation after the pandemic.

Despite the ongoing, immense public
health burden of tobacco use, only a small
number of researchers in Canada are
engaged in population-based tobacco
research. In the early 2000s, the Canadian
Tobacco Control Research Initiative (CTCRI)
represented a creative and bold endeavour
that aimed to build a collaborative tobacco
control research community in Canada,
facilitate new leadership, support young
researchers that could sustain this com-
munity and provide “protected” funding for
high-quality, high-impact tobacco research.
The organization was dismantled in 2009
after approximately 10 years, on the prem-
ise that it had attained these objectives,
that the tobacco problem was “solved”
and that Canada needed to move on to
new, more pressing public health issues
such as obesity.

It is our contention that, while the CTCRI
initiative may have sown the seeds to
achieve its objectives, its promise has fal-
len short in the ensuing years. Population-
based tobacco research in Canada is now
undertaken by a handful of disconnected
research teams, and the number of new,
highly trained tobacco control researchers
emerging from within these teams will not
suffice to carry the torch. We believe that
Canadian research capacity in tobacco
control needs a critical boost into the next
decade to support relevant cutting-edge
research that deeply probes and can use-
fully inform the analysis of the complex
and emerging issues highlighted in this
issue of the HPCDP Journal and beyond.
Canada must attract the next generation of
well-trained researchers with well-honed
methodological skills to lead Canada
toward a tobacco endgame.

As guest editors, we thank our contribu-
tors (and peer reviewers) for providing
content that calls for renewed attention to
the longstanding public health problem of
tobacco use. In conjunction with other
tobacco-related position statements recently
released in Canada," we hope that these
special issues inspire reflection in Canada
on past successes in tobacco control, in
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recognition that the battle is far from over
as new and even more challenging issues
emerge, and in acceptance that renewed
commitment is needed to maintain and
build Canadian capacity in tobacco con-
trol research.

Research priorities include assuring that
the interventions that have supported the
decline in smoking prevalence up to 2020
continue to be relevant and effective, and
discovering whether vaping will contrib-
ute to a next generation of youth grap-
pling with nicotine addiction. Also, top on
our research agenda is the need for
deeper, evidence-based understanding of
the impact of COVID-19 on tobacco use,
particularly in vulnerable subgroups, and
of gaps in programs and policy that per-
petuate social inequalities in smoking. We
particularly hope that renewed attention
to tobacco control research will help prac-
titioners and policy makers anticipate and
better prepare for the inevitable new chal-
lenges that will continue to emerge until a
tobacco endgame is fully realized.
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Commentary

Protecting vulnerable groups from tobacco-related harm
during and following the COVID-19 pandemic

Osnat C. Melamed, MD, MSc (1,2); Laurie Zawertailo, PhD (1,3); Robert Schwartz, PhD (4,5,6);

Leslie Buckley, MD, MPH (1,7); Peter Selby, MBBS, MHSc (1,2,7,8)

Published online 23 June 2021

Abstract

Marginalized populations are being disproportionally affected by the current pandemic.
Direct effects include higher infection rates with greater morbidity and mortality; indi-
rect effects stem from the societal response to limit the spread of the virus. These same
groups also have smoking rates that are significantly higher than the general popula-
tion. In this commentary, we discuss how the pandemic has been acting to further
increase the harm from tobacco endured by these groups by applying the syndemic
framework. Using this approach, we elaborate on the factors that promote clustering of
harms from tobacco with harms from COVID-19. These include the worsening of psy-
chological distress, a potential increase in smoking behaviour, greater exposure to second-
hand smoke and less access to smoking cessation services. Then, we offer mitigation
strategies to protect disadvantaged groups from tobacco-related harm during and fol-
lowing the COVID-19 pandemic. These strategies include affordable smoking cessation
services, a proactive approach for smoking treatment using information technology,
opportunistic screening and treatment of tobacco dependence among individuals pre-
senting for COVID-19 vaccination, policy interventions for universal coverage of cessa-
tion pharmacotherapy, comprehensive smoke-free policies and regulation of tobacco
retail density. Now more than ever, coordinated action between clinicians, health care
systems, public health organizations and health policy makers is needed to protect vul-
nerable groups from the harm of tobacco.

Keywords: COVID-19, pandemic, vulnerable groups, tobacco, smoking, health disparities,
tobacco control, socioeconomic status, policy

structural lung changes (e.g. airway con-
striction) and malfunction of both cell-
mediated and humoral immune responses.?
It is not surprising, therefore, that SARS-

Why has tobacco use gained
attention during the COVID-19
pandemic?

Smokers have higher rates of common res-
piratory infections such as pneumonia
compared with nonsmokers, and the link
between smoking and infection is well
established.! Cigarette smoking is respon-
sible for a multitude of mechanisms that
predispose to respiratory infections, including

CoV-2 causes greater morbidity among
smokers. Early reports from China found
that 26% of COVID-19 patients with a
complicated disease course (e.g. need for
ventilator, intensive care admission, death)
were smokers, compared with only 12% in
the group with a lesser disease severity.?

Highlights

e Vulnerable groups with socioeco-
nomic disadvantage have dispro-
portionally high rates of tobacco
use.

e The syndemic framework is a bio-
social approach for exploring risk
for harm from tobacco in vulnera-
ble groups that is augmented by
changes brought about by the
pandemic.

e Worsening of economic status and
stress levels compounded by lim-
ited access to health care and
tobacco treatment act to increase
tobacco use and second-hand smoke
exposure.

e Coordinated action is needed to
protect vulnerable groups by low-
ering barriers for tobacco treatment,
enforcing smoke-free policies and
integrating tobacco treatment into
community, workplace and health
care organizations that serve socio-
economically disadvantaged groups.

Since that time, more evidence has accu-
mulated. A recent meta-analysis found
that smoking is a risk factor for severe
COVID-19 illness (pooled OR = 2.17; 95%
CI: 1.37-3.46),* and emerging data suggest
a dose-response association between pack
years and unfavourable COVID-19 out-
comes.® Moreover, there is consensus that
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tobacco-related conditions (e.g. chronic
obstructive pulmonary disease and coro-
nary artery disease, which are common
among both current and former smokers)
are linked with excess COVID deaths.®

The link between smoking and COVID-19
complications has not gone unnoticed by
the public and has propelled many to quit.
Surveys from the UK have found that
more smokers tried to quit during the pan-
demic compared with the year before
(40% vs. 30%).” Moreover, they were
more successful in their quit attempts
(21% vs. 14%), and a larger number of
smokers reached out to remote counsel-
ling services such as quitlines (11% vs.
3%) for additional behavioural support.”
Conversely, the pandemic has created
numerous stressors including health wor-
ries, financial uncertainty and social isola-
tion, which have translated into elevated
psychological distress, a known correlate
of smoking behaviour.® Indeed, these two
opposing trends are captured in recent
surveys of smokers. For instance, a study
from the Netherlands that interviewed
smokers found that 14% had decreased
their smoking behaviour during the pan-
demic, while 19% had increased it.
Change in smoking behaviour in either
direction was closely tied to high levels of
stress.’

Cross-sectional data from the Canadian
Perspectives Survey Series (CPSS) show
similar opposing trends, in which 3% of
respondents increased their smoking
behaviour during the pandemic while 4%
decreased it."° Consistent with the afore-
mentioned Dutch study, pandemic-related
financial stressors were predictors of both
an increase and a decrease in smoking
behaviour in Canada. This study also
sheds light on socioeconomic disparities
and change in tobacco use. Those with a
high school education or less were nearly
three times more likely to increase their
smoking compared with those with uni-
versity degrees.” To date, changes in
smoking behaviour in response to
pandemic-related stress have been noted
in nonrepresentative survey data;"! how-
ever, larger, longitudinal, population-
based studies are needed to fully explore
the effect of the pandemic on smoking
prevalence and assess for the presence of
socioeconomic disparities.

The potential of the pandemic to increase

smoking intensity among socially dis-
advantaged smokers is of concern and

Vol 41, No 10, October 2021

merits immediate actions, given that, even
prior to the pandemic, these groups saw a
higher burden of tobacco-related health
conditions. The pandemic’s effects have
further contributed to a widening of
health disparities.

In this commentary, we first present evi-
dence of smoking disparities between
affluent and disadvantaged groups. Second,
using the syndemic framework, we explain
how the pandemic and its societal effects
act particularly to worsen tobacco-related
harm in groups with higher smoking rates.
Third, we suggest mitigation strategies, to
be anchored within Canada’s tobacco
strategy,'> to protect the health of disad-
vantaged groups from tobacco-related
harm during and after the pandemic.

Pre-pandemic smoking prevalence
is higher among socioeconomically
disadvantaged groups

Tobacco use remains the leading cause of
preventable death in Canada. Each year,
approximately 40 000 Canadians die from
tobacco-related illnesses.!* Canada’s adop-
tion of public health policies to limit
tobacco use, such as bans on smoking in
public places, mass media antismoking
campaigns, restrictions on cigarette mar-
keting, publicly funded quitlines and ciga-
rette price increases have successfully
reduced smoking rates to a historic low of
15%.1

Affluent population groups, relative to
socioeconomically disadvantaged groups,
have greater uptake of public health inter-
ventions.” Thus, while smoking rates
have gone down in the general popula-
tion, smoking disparities have become
accentuated over time. For instance, those
who work in manual jobs are two times
more likely to smoke compared to indi-
viduals with professional jobs.'s Similarly,
those who did not complete a high school
education were three times more likely to
smoke compared with university gradu-
ates.' Also, a near two-fold greater smok-
ing rate has been found among Indigenous
Canadians,'® and a study in the United
States found a three- to four-fold greater
rate for people with mental illness and
addiction disorders."”

Smoking disparities may be explained by
a myriad of biopsychosocial factors includ-
ing greater exposure to tobacco in the
social environment and permissive atti-
tudes towards smoking, lower social

support for quitting, higher levels of psy-
chological distress and greater levels of
tobacco dependence. This is further com-
pounded by systemic factors that include
the limited enforcement of smoke-free
policies in workplaces of manual labour-
ers, the lack of universal coverage for
smoking cessation pharmacotherapy, the
high density of tobacco outlets in neigh-
bourhoods of low socioeconomic status
(SES) and a decrease in funding for
tobacco control public health actions as
the rate of smoking has declined over the
years.!

As a result, relative to affluent groups, dis-
advantaged populations have a higher
tobacco initiation rate, a lower rate of quit
attempts and lesser success on a given
attempt.!”” Disproportionate tobacco use
among disadvantaged groups is a main
driver of the health inequity these groups
face. The tobacco-related health burden is
responsible for 40% of the difference in
life expectancy seen across education lev-
els in Canada.® This is worrisome, given
that the pandemic is likely to increase
tobacco use disproportionally in vulnera-
ble groups.

COVID-19 undermines tobacco
control efforts and exacerbates
tobacco-related harm among
socioeconomically disadvantaged
groups

COVID-19 is causing unprecedented changes
in all aspects of society. Widespread
“lockdowns” and closures of businesses,
educational institutions, community organ-
izations, places of worship and many
“nonessential” medical services, together
with strict rules for social distancing, have
been implemented to limit the spread of
the virus.

While these measures are necessary to
protect the public from the virus, they dis-
proportionally affect vulnerable groups
such as people of low SES, racialized
minorities and those with mental health
and addiction conditions.?! For example,
38% of Canadians employed in lower-
wage positions experienced job loss in
March and April of 2020, compared with
only 13% in other positions.** Unemploy-
ment is linked with poor health and men-
tal health, especially among those who
lack a social support network.? Reduced
access to health care services, most of
which moved to a telemedicine format,
has also disproportionally affected groups
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with socioeconomic disadvantage and
highlighted the current societal “digital
divide.””* Wage Ilosses, unemployment
and reduced access to health care have
contributed to pandemic-related stress
and poor mental health, above and
beyond that seen in the general popula-
tion. For example, suicidal thoughts were
reported in higher levels in Indigenous
individuals (16%) and individuals with
disabilities (15%) and low income (14%)
compared with the general public (6%).%
Taken together, these data demonstrate
that vulnerable groups are more likely to
experience harm as a result of the
pandemic.

The commonalities between the risk of
harm from the societal effects of the pan-
demic and the risk of harm from tobacco
can be better understood using the syn-
demic framework, a broad-based biosocial
framework for understanding social and
environmental factors that promote clus-
tering of disease conditions and their
interaction with each other.* In this case,
pre-pandemic inequalities in smoking and
the resulting tobacco-related health burden
are concentrated among disadvantaged
populations. The pandemic’s dispropor-
tionate effects on these groups have been
interacting synergistically” to further
increase harm from tobacco. There are a
number of factors that account for the
synergy between tobacco-related harm
and the pandemic.

First, the far-reaching effects of the pan-
demic on economic, social and health care
systems have been more pronounced
among disadvantaged populations groups
who lack the financial means and social
capital to endure the hardships. This has
caused an increase in psychological dis-
tress and, for some, a concomitant increase
in smoking as means of coping. There is
also a concern that those who had quit
smoking before the pandemic might start
smoking again due to the added stressors
in their lives, as stress is a well-docu-
mented risk factor for smoking relapse.?

Second, disparities in second-hand smoke
(SHS) exposure were noted prior to the
pandemic, showing a dose-response asso-
ciation with socioeconomic status. For
example, a study from Quebec found that
SHS exposure in the home was nearly
5-fold more common among youth in the
lowest versus the highest income quin-
tiles.?? Since public health orders to stay at
home have likely increased the number of
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smokers who use tobacco indoors, it is
probable that more individuals with low
socioeconomic status have been and will
continue to be exposed to SHS. Indoor
smoking is especially concerning in multi-
unit housing, mostly populated by low-
income families, as smoke is carried in
shared ventilation systems and therefore
affects multiple dwellers.*® In turn, greater
SHS exposure is linked with adverse
health outcomes and an increase in health
care utilization.*

Third, health care systems play a critical
role in screening for tobacco use and
assisting smokers to quit. Data from
Ontario suggest that a large, government-
funded smoking cessation program that is
integrated into primary care settings and
offers pharmacotherapy at no cost sees a
greater uptake among patients with socio-
economic disadvantage, with over 50% of
participants in the Ontario program belong-
ing to the two lower income quintiles.?
The pandemic has put an unprecedented
burden on health care systems that has
resulted in delays in chronic disease man-
agement and cancer screening. This is
likely to shift attention away from helping
smokers to quit. This is of concern, given
that unaided “cold turkey” quit attempts,
which are more common among persons
with lower compared to higher income
levels, have lower odds of sustained
success.*

Fourth, the pandemic diverted the atten-
tion and resources of public health organi-
zations, including staff and funding, to
protect the public from the direct harms of
COVID-19 infections. Consequently, fewer
resources are now available for tobacco
control activities such as enforcement,
education and cessation support. Hence,
action is urgently needed to protect people
with socioeconomic disadvantage from
the harms of tobacco, given that tobacco
disparities are compounded by the soci-
etal effects of the pandemic.

Protecting the health of
socioeconomically disadvantaged
ﬁroups from tobacco-related

arm during and after the
COVID-19 pandemic

Reducing the harm from tobacco to disad-
vantaged populations during and after the
pandemic can be achieved with coordi-
nated, multilevel actions aligned with
Canada’s Tobacco Strategy'? (Table 1).

First, there is a need to eliminate access
barriers for tobacco treatment to allow

smokers to receive the recommended
treatment for tobacco cessation, which
consists of both pharmacotherapy and
behavioural counselling. Public insurance
programs that cover these medications
should be extended to the working poor
or those on unemployment insurance.
Keeping in line with societal measures to
limit COVID-19 spread, tobacco treatment
can be delivered remotely by the use of
telephone counselling (i.e. quitlines) and
by mailing out pharmacotherapy. The for-
mer practice is already well established in
most jurisdictions, and the latter has seen
local success that needs to be scaled up.*

Second, to ensure disadvantaged smokers
are not underrepresented in general public
health efforts, they should be comple-
mented by community-level actions. For
example, treatment for tobacco should be
routinely offered in community settings
that serve vulnerable populations such as
employment agencies, social assistance
programs, housing and hotelling services
for COVID-positive people experiencing
homelessness, and food banks. This will
necessitate collaboration and coordination
between different levels of government,
smoking cessation services and commu-
nity organizations.

Third, most large health care organiza-
tions house information technology sys-
tems that can identify smokers among
their patients. This allows for a proactive
approach in which smokers are invited to
receive tobacco treatment and has proved
effective in increasing uptake of treatment
among smokers with socioeconomic dis-
advantage.** Similarly, integrated tobacco
treatment within health care organizations
that treat populations affected by smoking
disparities, such as psychiatric hospitals
and addiction treatment programs, are also
likely to increase uptake.’® Additionally,
tobacco treatment can also be proactively
offered via remote delivery following
screening for tobacco use among those
who test positive for COVID-19.

Fourth, coordinated government action,
through a package of policy interventions,
is needed to prioritize tobacco control
activities at this time, particularly those
that have a positive equity impact and the
potential to reduce harm among vulnera-
ble groups.*® For example, the enforce-
ment of comprehensive smoke-free policies
in workplaces of manual labourers and
multi-unit housing would reduce dispari-
ties in SHS exposure. Also, the cost of
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TABLE 1

Actions aligned with Canada’s Tobacco Strategy to protect vulnerable groups from tobacco-related harm

Pillar Action

Cessation

prevalences (e.g. psychiatric and addiction services)

Increase access to no-cost cessation programs in health care settings, especially those that serve patients with high smoking

Offer remote cessation programs (phone and internet) and mail-out pharmacotherapy

Use information technology within health systems to proactively invite smokers into cessation programs

Raise prices of tobacco cigarettes

Perform opportunistic screening and treatment of tobacco use in COVID testing and vaccination centres

Offer workplace and local community support for cessation

Protection

Ensure smoke-free policies in all government-funded multi-unit housing

Industry

Limit tobacco retail density in neighbourhoods with low socioeconomic status

Ban tobacco product discounts

Enforce comprehensive smoke-free policies, especially in workplaces of manual labourers

tobacco cigarettes is more prohibitive for
smokers in lower socioeconomic groups;
hence, increases in pack prices together
with stricter enforcement on black market
tobacco may motivate many to quit.%’
Regulation of tobacco outlet density is
another powerful tool to address smoking
disparities,® and recent studies suggest
that it is effective in narrowing the tobacco
retail gap found in low- versus high-
income neighbourhoods.*

Fifth, consistent with the syndemic frame-
work, actions that mitigate systemic fac-
tors that contribute to health disparities
among vulnerable groups, such as limited
education or employment opportunities,
housing insecurity, precarious access to
health care and discrimination, are likely
to have a positive impact on tobacco use
and tobacco-related outcomes as well as
general health outcomes.*

Conclusion

Even before the current pandemic, popu-
lations with socioeconomic disadvantage
were experiencing disparities in tobacco
use and tobacco-related health conditions
that contribute greatly to health inequali-
ties. The syndemic framework is a con-
ceptual approach to understanding how
pre-pandemic tobacco-related health risks
have been interacting with the societal
impact of the pandemic and together
make the risk of harm from tobacco more
pronounced among disadvantaged groups.
It also sheds light on potential measures
for mitigating a sizeable proportion of this
risk, such as reducing existing barriers to
receiving tobacco-cessation treatment by
remote counselling and mailing out of ces-
sation medication, proactive outreach to
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smokers enrolled within health care sys-
tems, comprehensive smoke-free policies
in workplaces of manual labourers and
multi-unit housing and integration of
tobacco treatment into community agen-
cies that serve those with socioeconomic
disadvantage. To ensure that tobacco and
health disparities will narrow over time,
these mitigation measures should be com-
plemented by strategies to reduce sys-
temic factors that drive social inequality.

Conflicts of interest

The authors declare that they have no
relationships, activities or interests that
are related to the content of this manu-
script. The authors received no specific
funding for this work.

Authors’ contributions and
statement

OM and PS conceived the idea for this
commentary. OM, LZ, RS, LB and PS par-
ticipated in the analysis and interpreta-
tion. OM drafted the manuscript. OM, LZ,
RS, LB and PS critically revised the manu-
script for important intellectual content.
OM, LZ, RS, LB and PS approved the final
version of the manuscript.

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

References

1. Feldman C, Anderson R. Cigarette
smoking and mechanisms of suscep-
tibility to infections of the respiratory
tract and other organ systems. J
Infect. 2013;67(3):169-84. https://doi
.org/10.1016/j.jinf.2013.05.004

Arcavi L, Benowitz NL. Cigarette
smoking and infection. Arch Intern
Med. 2004;164(20):2206-16. https://
doi.org/10.1001 /archinte.164.20.2206

Guan W-j, Ni Z-y, Hu Y, et al. Clinical
characteristics of coronavirus disease
2019 in China. N Engl J Med. 2020;
382(18):1708-20. https://doi.org/10
.1056/NEJMo0a2002032

Giilsen A, Yigitbas BA, Uslu B,
Dromann D, Kilinc O. The effect of
smoking on COVID-19 symptom seve-
rity: systematic seview and meta-
analysis. Pulm Med. 2020;2020:7590207.
https://doi.org/10.1155/2020/7590207

Lowe KE, Zein J, Hatipoglu U,
Attaway A. Association of smoking
and cumulative pack-year exposure
with COVID-19 outcomes in the
Cleveland Clinic COVID-19 registry.
JAMA Intern Med. 2021;181(5):709-
11. [Correction 2021 Mar 8]. https://
doi.org/10.1001 /jamainternmed.2020
.8360

Williamson EJ, Walker AJ, Bhaskaran
K, et al. Factors associated with COVID-
19-related death using OpenSAFELY.
Nature. 2020;584(7821):430-36. https://
doi.org/10.1038/s41586-020-2521-4

Jackson SE, Garnett C, Shahab L,
Oldham M, Brown J. Association of
the COVID-19 lockdown with smoking,
drinking and attempts to quit in
England: an analysis of 2019-20 data.
Addiction. 2020;116(5):1233-44. https://
doi.org/10.1111/add.15295

Health Promotion and Chronic Disease Prevention in Canada

Research, Policy and Practice



https://doi.org/10.1016/j.jinf.2013.05.004
https://doi.org/10.1016/j.jinf.2013.05.004
https://doi.org/10.1001/archinte.164.20.2206
https://doi.org/10.1001/archinte.164.20.2206
https://doi.org/10.1056/NEJMoa2002032
https://doi.org/10.1056/NEJMoa2002032
https://doi.org/10.1155/2020/7590207
https://doi.org/10.1001/jamainternmed.2020.8360
https://doi.org/10.1001/jamainternmed.2020.8360
https://doi.org/10.1001/jamainternmed.2020.8360
https://doi.org/10.1038/s41586-020-2521-4
https://doi.org/10.1038/s41586-020-2521-4
https://doi.org/10.1111/add.15295
https://doi.org/10.1111/add.15295

10.

11.

12.

13.

14.

Health Promotion and Chronic Disease Prevention in Canada

Zvolensky MJ, Jardin C, Wall MM, et
al. Psychological distress among smo-
kers in the United States: 2008-2014.
Nicotine Tob Res. 2018;20(6):707-13.
https://doi.org/10.1093 /ntr/ntx099

Bommele J, Hopman P, Walters BH,
et al. The double-edged relationship
between COVID-19 stress and smok-
ing: implications for smoking cessa-
tion. Tob Induc Dis. 2020;18:63.
https://doi.org/10.18332/tid/125580

Zajacova A, Jehn A, Stackhouse M,
Denice P, Ramos H. Changes in health
behaviours during early COVID-19
and socio-demographic disparities: a
cross-sectional analysis. Can J Public
Health. 2020;111(6):953-62. https://
doi.org/10.17269/s41997-020-00434-y

Stanton R, To QG, Khalesi S, et al.
Depression, anxiety and stress during
COVID-19: associations with changes
in physical activity, sleep, tobacco
and alcohol use in Australian adults.
Int J Environ Res Public Health.
2020;17(11):4065. https://doi.org/10
.3390/ijerph17114065

Health Canada. Canada’s tobacco
strategy [Internet]. Ottawa (ON):
Government of Canada; 2020 [cited
2021 Jun 2]. Available from: https://
www.canada.ca/en/health-canada
/services/publications/healthy-living
/canada-tobacco-strategy.html

GBD 2015 Tobacco Collaborators.
Smoking prevalence and attributable
disease burden in 195 countries and
territories, 1990-2015: a systematic
analysis from the Global Burden of
Disease Study 2015. Lancet. 2017;
389(10082):1885-906. https://doi.org
/10.1016/S0140-6736(17)30819-X.
Erratum in: Lancet. 2017;390(10103):
1644. https://doi.org/10.1016/50140
-6736(17)32559-X

Health Canada. Canadian Tobacco
and Nicotine Survey (CTNS): sum-
mary of results for 2019 [Internet].
Ottawa (ON): Government of Canada;
2020 [cited 2021 Mar 3]. Available from:
https://www.canada.ca/en/health
-canada/services/canadian-tobacco
-nicotine-survey/2019-summary.html

Research, Policy and Practice

15.

16.

17.

18.

19.

20.

21.

22.

Corsi DJ, Boyle MH, Lear SA, Chow
CK, Teo KK, Subramanian SV. Trends
in smoking in Canada from 1950 to
2011: progression of the tobacco epi-
demic according to socioeconomic
status and geography. Cancer Causes
Control. 2014;25(1):45-57. https://doi
.org/10.1007 /s10552-013-0307-9

Statistics Canada. Smoking status by
Aboriginal identity (2012) [Table
41-10-0007-01; Internet]. Ottawa (ON):
Statistics Canada; [cited 2021 Mar 3].
Available from: https://www150
.statcan.gc.ca/t1/tbll/en/tv.action?pid
=4110000701

Smith PH, Mazure CM, McKee SA.
Smoking and mental illness in the
U.S. population. Tob Control. 2014;
23(e2):el47-e153. https://doi.org/10
.1136/tobaccocontrol-2013-051466

Adhopia V. Ontario’s anti-smoking
program Leave The Pack Behind left
behind by government cuts. CBC
News [Internet]. 2019 Jun 1 [cited
2021 Mar 3]. Health. Available from:
https://www.cbc.ca/news/health
/ontario-cuts-youth-smoking-program
-1.5158362

Reid JL, Hammond D, Boudreau C, et
al. Socioeconomic disparities in quit
intentions, quit attempts, and smok-
ing abstinence among smokers in
four western countries: findings from
the International Tobacco Control
Four Country Survey. Nicotine Tob
Res. 2010;(Suppl 1):S20-S33. https://
doi.org/10.1093/ntr/ntq051

Manuel DG, Perez R, Sanmartin C, et
al. Measuring burden of unhealthy
behaviours using a multivariable pre-
dictive approach: life expectancy lost
in Canada attributable to smoking,
alcohol, physical inactivity, and diet.
PL0S Med. 2016;13(8):€1002082. https://
doi.org/10.1371/journal.pmed.1002082

Patel JA, Nielsen FB, Badiani AA, et
al. Poverty, inequality and COVID-19:
the forgotten vulnerable [letter].
Public Health. 2020;183:110-11. https://
doi.org/10.1016/j.puhe.2020.05.006

Statistics Canada. Labour Force Survey,
May 2020 [The Daily; Internet]. Ottawa
(ON): Government of Canada; 2020
[cited 2021 Apr 28]. Available from:
https://www150.statcan.gc.ca/nl/daily
-quotidien/200605/dq200605a-eng.htm

23.

24.

25.

26.

27.

28.

29.

30.

Norstrom F, Virtanen P, Hammarstrom
A, Gustafsson PE, Janlert U. How
does unemployment affect self-
assessed health? A systematic review
focusing on subgroup effects. BMC
Public Health 2014;14:1310. https://
doi.org/10.1186/1471-2458-14-1310

Das LT, Gonzalez CJ. Preparing tele-
medicine for the frontlines of health-
care equity. J Gen Intern Med. 2020;
35(8):2443-44. https://doi.org/10.1007
/s11606-020-05941-9

Canadian Mental Health Association
(CMHA). COVID-19 effects on the
mental health of vulnerable popula-
tions: wave 1 [Internet]. Toronto (ON):
CMHA; 2020 [cited 2021 Apr 17]. Avail-
able from: https://cmha.ca/documents
/covid-mental-health-effects-on
-vulnerable-populations

Singer M, Bulled N, Ostrach B,
Mendenhall E. Syndemics and the
biosocial conception of health. Lancet.
2017;389(10072):941-50.  https://doi
.org/10.1016/S0140-6736(17)30003-X

Fronteira I, Sidat M, Magalhaes JP, et
al. The SARS-CoV-2 pandemic: a syn-
demic perspective. One Health. 2021;
12:100228. https://doi.org/10.1016/j
.onehlt.2021.100228

al’Absi M, Carr SB, Bongard S. Anger
and psychobiological changes during
smoking abstinence and in response
to acute stress: prediction of smoking
relapse. Int J Psychophysiol. 2007;
66(2):109-15. https://doi.org/10.1016
/j-ijpsycho.2007.03.016

Gagné T, Lapalme J, Ghenadenik AE,
O’Loughlin JL, Frohlich K. Socio-
economic inequalities in secondhand
smoke exposure before, during and
after implementation of Quebec’s
2015 ‘An Act to Bolster Tobacco
Control.” Tob Control. 2020. https://
doi.org/10.1136/tobaccocontrol-2020
-056010

Delgado Rendon A, Cruz TB, Baezconde-
Garbanati L, Soto C, Unger JB.
Managers’ practices of tobacco and
marijuana smoking policies in Hispanic-
occupied multiunit housing. Health
Equity 2019;3(1):304-11. https://doi
.org/10.1089/heq.2018.0100

Vol 41, No 10, October 2021



https://doi.org/10.1093/ntr/ntx099
https://doi.org/10.18332/tid/125580
https://doi.org/10.17269/s41997-020-00434-y
https://doi.org/10.17269/s41997-020-00434-y
https://doi.org/10.3390/ijerph17114065
https://doi.org/10.3390/ijerph17114065
https://www.canada.ca/en/health-canada/services/publications/healthy-living/canada-tobacco-strategy.html  
https://www.canada.ca/en/health-canada/services/publications/healthy-living/canada-tobacco-strategy.html  
https://www.canada.ca/en/health-canada/services/publications/healthy-living/canada-tobacco-strategy.html  
https://www.canada.ca/en/health-canada/services/publications/healthy-living/canada-tobacco-strategy.html  
https://doi.org/10.1016/S0140-6736(17)30819-X
https://doi.org/10.1016/S0140-6736(17)30819-X
https://doi.org/10.1016/S0140-6736(17)32559-X
https://doi.org/10.1016/S0140-6736(17)32559-X
https://www.canada.ca/en/health-canada/services/canadian-tobacco-nicotine-survey/2019-summary.html
https://www.canada.ca/en/health-canada/services/canadian-tobacco-nicotine-survey/2019-summary.html
https://www.canada.ca/en/health-canada/services/canadian-tobacco-nicotine-survey/2019-summary.html
https://doi.org/10.1007/s10552-013-0307-9
https://doi.org/10.1007/s10552-013-0307-9
https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=4110000701
https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=4110000701
https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=4110000701
https://doi.org/10.1136/tobaccocontrol-2013-051466
https://doi.org/10.1136/tobaccocontrol-2013-051466
https://www.cbc.ca/news/health/ontario-cuts-youth-smoking-program-1.5158362
https://www.cbc.ca/news/health/ontario-cuts-youth-smoking-program-1.5158362
https://www.cbc.ca/news/health/ontario-cuts-youth-smoking-program-1.5158362
https://doi.org/10.1093/ntr/ntq051
https://doi.org/10.1093/ntr/ntq051
https://doi.org/10.1371/journal.pmed.1002082
https://doi.org/10.1371/journal.pmed.1002082
https://doi.org/10.1016/j.puhe.2020.05.006
https://doi.org/10.1016/j.puhe.2020.05.006
https://www150.statcan.gc.ca/n1/daily-quotidien/200605/dq200605a-eng.htm
https://www150.statcan.gc.ca/n1/daily-quotidien/200605/dq200605a-eng.htm
https://doi.org/10.1186/1471-2458-14-1310
https://doi.org/10.1186/1471-2458-14-1310
https://doi.org/10.1007/s11606-020-05941-9
https://doi.org/10.1007/s11606-020-05941-9
https://cmha.ca/documents/covid-mental-health-effects-on-vulnerable-populations
https://cmha.ca/documents/covid-mental-health-effects-on-vulnerable-populations
https://cmha.ca/documents/covid-mental-health-effects-on-vulnerable-populations
https://doi.org/10.1016/S0140-6736(17)30003-X
https://doi.org/10.1016/S0140-6736(17)30003-X
https://doi.org/10.1016/j.onehlt.2021.100228
https://doi.org/10.1016/j.onehlt.2021.100228
https://doi.org/10.1016/j.ijpsycho.2007.03.016
https://doi.org/10.1016/j.ijpsycho.2007.03.016
https://doi.org/10.1136/tobaccocontrol-2020-056010
https://doi.org/10.1136/tobaccocontrol-2020-056010
https://doi.org/10.1136/tobaccocontrol-2020-056010
https://doi.org/10.1089/heq.2018.0100
https://doi.org/10.1089/heq.2018.0100

31.

32.

33.

34.

35.

30.

37.

Merianos AL, Dixon CA, Mahabee-
Gittens EM. Secondhand smoke expo-
sure, illness severity, and resource
utilization in pediatric emergency
department patients with respiratory
illnesses. J Asthma. 2017;54(8):798-
806. https://doi.org/10.1080/0277090
3.2016.1265127

Baliunas D, Zawertailo L, Voci S, et
al. Variability in patient sociodemo-
graphics, clinical characteristics, and
healthcare service utilization among
107,302 treatment seeking smokers in
Ontario: a cross-sectional compari-
son. PloS ONE. 2020;15(7):e0235709.
https://doi.org/10.1371/journal.pone
.0235709

Cunningham JA, Kushnir V, Selby P,
et al. Five-year follow-up of a rando-
mized clinical trial testing mailed
nicotine patches to promote tobacco
cessation. JAMA Intern Med. 2020;
180(5):792-3. https://doi.org/10.1001
/jamainternmed.2020.0001

Fu SS, van Ryn M, Nelson D, et al.
Proactive tobacco treatment offering
free nicotine replacement therapy and
telephone counselling for socioecono-
mically disadvantaged smokers: a
randomised clinical trial. Thorax.
2016;71(5):446-53. https://doi.org/10
.1136/thoraxjnl-2015-207904

Gilbody S, Peckham E, Bailey D, et al.
Smoking cessation for people with
severe mental illness (SCIMITAR +):
a pragmatic randomised controlled
trial. Lancet Psychiatry. 2019;6(5):379-
90. https://doi.org/10.1016/S2215
-0366(19)30047-1

Hill S, Amos A, Clifford D, Platt S.
Impact of tobacco control interven-
tions on socioeconomic inequalities
in smoking: review of the evidence.
Tob Control. 2014;23(e2):e89-€97.
https://doi.org/10.1136/tobaccocontrol
-2013-051110

Hu Y, van Lenthe FJ, Platt S, et al.
The impact of tobacco control poli-
cies on smoking among socioecono-
mic groups in nine European countries,
1990-2007. Nicotine Tob Res. 2017;
19(12):1441-9. https://doi.org/10.1093
/ntr/ntw210

Vol 41, No 10, October 2021

38.

39.

40.

Kong AY, King BA. Boosting the
Tobacco Control Vaccine: recognizing
the role of the retail environment in
addressing tobacco use and dispari-
ties. Tob Control. 2020. https://doi.
org/10.1136/tobaccocontrol-2020
-055722

Lawman HG, Henry KA, Scheeres A,
Hillengas A, Coffman R, Strasser AA.
Tobacco retail licensing and density 3
years after license regulations in
Philadelphia, Pennsylvania (2012-
2019). Am J Public Health. 2020;
110(4):547-53. https://doi.org/10.2105
/AJPH.2019.305512

Brown AF, Ma GX, Miranda J, et al.
Structural interventions to reduce and
eliminate health disparities. Am J
Public Health. 2019;109(S1):572-S78.
https://doi.org/10.2105/AJPH.2018
.304844

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



https://doi.org/10.1080/02770903.2016.1265127
https://doi.org/10.1080/02770903.2016.1265127
https://doi.org/10.1371/journal.pone.0235709
https://doi.org/10.1371/journal.pone.0235709
https://doi.org/10.1001/jamainternmed.2020.0001
https://doi.org/10.1001/jamainternmed.2020.0001
https://doi.org/10.1136/thoraxjnl-2015-207904
https://doi.org/10.1136/thoraxjnl-2015-207904
https://doi.org/10.1016/S2215-0366(19)30047-1
https://doi.org/10.1016/S2215-0366(19)30047-1
https://doi.org/10.1136/tobaccocontrol-2013-051110
https://doi.org/10.1136/tobaccocontrol-2013-051110
https://doi.org/10.1093/ntr/ntw210
https://doi.org/10.1093/ntr/ntw210
https://doi.org/10.1136/tobaccocontrol-2020-055722
https://doi.org/10.1136/tobaccocontrol-2020-055722
https://doi.org/10.1136/tobaccocontrol-2020-055722
https://doi.org/10.2105/AJPH.2019.305512
https://doi.org/10.2105/AJPH.2019.305512
https://doi.org/10.2105/AJPH.2018.304844
https://doi.org/10.2105/AJPH.2018.304844

https://doi.org/10.24095/hpcdp.41.10.03

Commentary

Is “less than 5 by 35” still achievable?

Les Hagen, MSM (1,2); Robert Schwartz, PhD (3,4)

Five years of struggle and
setbacks

This year marks the fifth anniversary of
Canada’s Tobacco Endgame Summit. On
September 30, 2016, dozens of tobacco
control researchers, leaders, advocates and
policy makers from across the country
converged at Queen’s University in Kingston
for an ambitious, two-day deliberation on
the future of tobacco control in Canada.!
The lofty goal of the summit was to
reshape and reignite tobacco control in
Canada and to set the stage for acceler-
ated and substantial reductions in tobacco
use, referred to as the “endgame.” One of
the major outcomes of the summit was a
proposed new national target—to reduce
tobacco use to less than 5% prevalence by
2035 (“ <5 by 357).

The proposed target of <5 by 35 was
quickly adopted by Health Canada follow-
ing a national consensus forum convened
by Health Minister Jane Philpott in Ottawa
in March 2017.% At the forum, the Minister
delivered a clarion call for strong and
immediate measures to accelerate tobacco
reduction in Canada. Prior to the forum,
Health Canada published an ambitious
guiding document titled Seizing the
Opportunity: The Future of Tobacco Control
in Canada® that proposed a number of
endgame measures. It appeared that
tobacco control was on a renewed path
with greater focus, unanimity and resolve
and that the endgame was in sight.

Five years later, Canada continues to
engage in incremental, erratic and reactive
tobacco control with no coherent plan to
reduce tobacco wuse or to achieve
<5 by 35, and with little buy-in from sub-
national governments and nongovernmental

stakeholders. There are no milestones,
benchmarks or tangible national plans
beyond optimistic guidance documents.
The federal government has never put
forth an operational plan to achieve
<5 by 35, and only one province (New
Brunswick) has reportedly adopted the
goal.* The territories would likely struggle
to achieve this target, due to elevated rates
of tobacco use that are well above the
national average. Although progress has
been made in prohibiting flavoured tobacco
products, securing plain packaging and
restoring federal grants and contributions,
the clarion call from Minister Philpott has
gone largely unheeded. Provincial govern-
ments have done little to fill the gap, with
some isolated exceptions such as age 21
laws in Nova Scotia and Prince Edward
Island and retail reforms in Quebec.
Moreover, the legalization of nicotine vap-
ing products and cannabis followed by the
COVID-19 pandemic have created further
delays and obstacles to substantive end-
game action.

Tobacco control has suffered numerous
setbacks since September 2016.

The 2018 legalization of nicotine vaping
products and their resulting mass promo-
tions contributed to an explosive rise in
youth vaping that governments and
tobacco control stakeholders are desper-
ately attempting to reverse engineer. After
a 50-year absence from broadcast media,
tobacco companies were effectively given
the green light by the federal government
to promote nicotine products on television
and radio and to aggressively target youth
through extensive social media promo-
tions. Over 400 000 school-aged Canadian
youth are now vaping and risking nicotine
addiction and potential tobacco use.’

According to a recent meta-analysis, youth
who vape are three times more likely to
start smoking.® This inescapable distrac-
tion has absorbed immense time, energy
and resources from those who should be
working fervently to tackle tobacco use
head-on. The final impact of vaping on
youth smoking initiation and adult smok-
ing cessation continues to remain in
question.

The untimely closure of the Non-Smokers’
Rights Association (NSRA) in 2017 repre-
sents another significant setback. The res-
toration of Health Canada tobacco control
grants in 2018 did not come soon enough
to save the NSRA or the Canadian Council
on Tobacco Control, which closed its
doors several years earlier. The recent ter-
mination of the Ontario Campaign for
Action on Tobacco is another unfortunate
casualty of reduced funding for tobacco
control. The capacity of tobacco control
NGOs is now at its lowest point in three
decades.

Cannabis legalization and its widely sanc-
tioned public consumption may jeopar-
dize tobacco control efforts through the
potential renormalization of smoking,”®
although these effects have yet to be fully
identified and reported. Health Canada’s
< 5 by 35 proposal to increase the national
minimum age for tobacco sales to 21 was
effectively killed when the legal age for
cannabis sales was coincidentally aligned
with the legal voting age of 18. The fed-
eral government’s simultaneous approval
of cannabis pre-rolls (combustible joints)
conflicted with its own reduced risk
guidelines for cannabis use and facilitated
the use of tobacco blunt wraps, which are
often smoked with cannabis. Many canna-
bis smokers are also joint tobacco users,
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with about one-third of users mixing
tobacco and cannabis.’

On top of these serious challenges, the
COVID-19 pandemic has exacted an enor-
mous toll on tobacco control, with public
health staff, funding and resources rede-
ployed to fight the coronavirus. Health
charities laid off precious tobacco control
staff across the country due to the impact
of the pandemic restrictions on public
fundraising efforts. Numerous federal,
provincial and regional tobacco control
staff have been redeployed to COVID-19
mitigation efforts, including the Director-
General of Health Canada’s Tobacco Control
Directorate. The capacity of governments,
civil society and health professionals to
fight the tobacco epidemic has been
reduced substantially by the impact of
COVID-19. The need for sustainable fund-
ing for tobacco control has never been
greater.

The tobacco industry continues to inno-
vate and has transformed itself in the past
few years by taking over a substantial por-
tion of the vaping business. The sharp rise
of the youth and young adult nicotine
vaping market and the development of
high-nicotine formulations and heat-not-
burn products reveal an industry that has
no plans to phase itself out of existence.
While the long-term public health impacts
of nicotine vaping are not well estab-
lished, current evidence indicates a high
degree of likelihood of substantial respira-
tory and cardiovascular effects.

Moreover, there is considerable evidence
indicating that nicotine vaping by youth
has the potential to increase smoking
rates if governments allow it to happen,
although these effects have yet to be
reported in Canada. The potential smok-
ing cessation benefits of nicotine vaping
products will continue to be outweighed
by the public health liabilities of youth
and recreational nicotine use until these
problems are successfully curbed. Accord-
ing to one model, for every smoker who
quits smoking by vaping, there are an esti-
mated 80 youth vapers who will become
smokers."°

Obvious deficiencies
Canada is still struggling with major

shortcomings in its tobacco control strat-
egy that jeopardize its <5 by 35 target.

Vol 41, No 10, October 2021

One obvious deficiency is Canada’s
incomplete implementation of the World
Health Organization (WHO) MPOWER
policy package. Although the MPOWER
package has been criticized as a relatively
conservative policy approach, Canada
does not meet this minimum global stan-
dard. Several MPOWER components have
yet to be implemented in Canada, includ-
ing raising tobacco taxes to 75% of the
retail price; deploying evidence-based,
well-financed and sustained mass media
campaigns; and subsidizing smoking ces-
sation treatment for all. In sharp contrast,
Brazil and Turkey have fully implemented
MPOWER, and several other countries are
poised to follow suit.™

Canada has yet to adopt the global WHO
protocol to reduce contraband tobacco
despite substantial and ongoing smug-
gling." The federal and provincial govern-
ments often turn a blind eye to the illegal
distribution of untaxed commercial tobacco
products from factories on First Nations
reserves. Tobacco taxes remain repressed
in Quebec and Ontario due in large part to
the impact of the contraband market and
the political sensitivities that accompany
this overt criminal activity.

Mass media campaigns remain in sus-
pended animation due to the sustained
political fallout of a federal government
scandal that occurred almost two decades
ago, which resulted in a national commis-
sion of inquiry into federal sponsorship
and advertising activities.'®

Canadian governments continue to col-
laborate with tobacco companies in viola-
tion of Article 5.3 of the WHO Framework
Convention for Tobacco Control (FCTC).
One such disturbing collaboration involves
the development of a potential new
COVID-19 vaccine that is co-sponsored by
Philip Morris and the federal government.'

These are serious deficiencies that are
stalling progress in tobacco control and
threatening efforts to achieve <5 by 35.

Getting back on track

The goal of <5 by 35 is in serious jeop-
ardy. A concerted, expedient and deter-
mined effort is required to get tobacco
control back on track. The five years since
the declaration of <5 by 35 have been
horrendous. Virtually none of the impor-
tant measures needed to get there have

been adopted. These measures are spelled
out clearly in the reports of the national
endgame initiative,"!* and in an excellent
report on modernizing Ontario’s tobacco
control strategy.'® They include:

(1) introducing substantially higher tobacco
taxes, effective price control policies
and stronger measures to reduce con-
traband activity;

(2) preventing the industry from circum-
venting tax increases by reducing the
price differential between different
types and brands of cigarettes and
prohibiting volume discounts;

(3) fully implementing the WHO MPOWER
policy package and endorsing the
FCTC global protocol to reduce con-
traband tobacco;

(4) banning all industry incentives offered
to retailers;

(5) reducing the number of tobacco
retailers;

(6) reducing the supply of tobacco prod-
ucts in a systematic manner that
aligns with the <5 by 35 target;

(7) increasing government support for
free and effective smoking cessation
treatment;

(8) restoring and expanding evidence-based
mass media campaigns that include
tobacco industry denormalization;

(9) ensuring full government adherence
to Article 5.3 of the FCTC to minimize
tobacco industry interference; and

(10) implementing enablers,

including:

system

e substantial and sustainable fund-
ing for tobacco control derived
from tobacco industry levies;

® 3 coherent national strategy with
concrete workplans, benchmarks,
milestones and oversight; and

e full engagement of provincial and
territorial governments, NGOs,
health professions and researchers.

There is now an additional urgent need
for a plan to reduce the use of all nicotine
products to ensure that the tobacco smok-
ing epidemic is not replaced by a nicotine
vaping epidemic, and to avoid the result-
ing implications for nicotine addiction,
tobacco dependence, respiratory and car-
diovascular health.'” With over 400 000
school-aged youth using vaping products
in 2019, the potential for a lasting epidemic
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of nicotine addiction and increased tobacco
use should not be underestimated.

Seizing the opportunity

It appears that Minister Philpott’s ambi-
tious appeal has fallen on deaf ears, espe-
cially when examining the report and
policy proposals that accompanied her
2017 directive. Several of the promising
measures proposed in Seizing the
Opportunity remain largely or completely
unimplemented.

The federal government could use more
nudging, direction and support. Perhaps it
is time for provincial and territorial gov-
ernments, NGOs, health professions and
researchers to come together and collec-
tively set the national agenda in consulta-
tion with the federal government. A truly
national tobacco control strategy will
involve all key stakeholders, with the fed-
eral government playing a coordinating
role and with leadership coming from all
parties. The next clarion call needs to be
delivered by an orchestra instead of a lone
bugler.

Much of the heavy lifting on tobacco con-
trol has occurred at the regional level over
the past two decades, including workplace
smoking bans, tobacco tax increases, fla-
vour bans, mass media campaigns and
smoking cessation programs. All prov-
inces and territories have adopted their
own tobacco control strategies to comple-
ment the federal strategy.

The legal jurisdiction over public health
and tobacco control is shared between
provinces or territories and the federal
government, according to the Constitution
Act. This shared responsibility has been
very apparent during the COVID-19 pan-
demic, with provinces and territories play-
ing pivotal roles that are reflected in
weekly meetings between the prime min-
ister and the premiers.

A renewed and united clarion call is des-
perately needed for all Canadian health
ministers to commit to achieving < 5 by
35 and to putting concrete measures in
place to get there. Other countries, includ-
ing Ireland”® and New Zealand,” have
developed coherent action plans with tan-
gible strategies, benchmarks, milestones
and oversight to achieve “5 by 25.”
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Almost 50000 Canadians die annually from
tobacco-related illness, and this number
has not changed appreciably in over two
decades.?*?! More than 400 000 youth vapers
are currently risking nicotine addiction
and potential tobacco use.® Almost a mil-
lion Canadians are currently suffering the
direct consequences of tobacco use accord-
ing to an established 20:1 morbidity to
mortality ratio.?? The health care system is
overburdened by chronic diseases, of
which tobacco use is a major cause. Our
economy is also suffering from the conse-
quences of tobacco use due to reduced
productivity, which accounts for almost
half of the total economic impact.?

Hopefully, the COVID-19 pandemic will
create a renewed national focus on public
health that will encourage Canadian gov-
ernments, civil society, health professions
and other key players to take further collec-
tive action to substantially reduce tobacco
use.

Perhaps we all need to seize the opportu-
nity presented by COVID-19.
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Abstract

Introduction: Having a better understanding of individual factors associated with
e-cigarette initiation can help improve prevention efforts. Therefore, this study aimed to
(1) identify baseline characteristics associated with e-cigarette initiation, and (2) deter-
mine whether changes in these baseline characteristics were associated with e-cigarette
initiation.

Methods: This study used data from Year 6 (2017/18, baseline) and Year 7 (2018/19,
follow-up) of the COMPASS study. The final sample included 12 315 students in Grades
9 to 11 who reported never having tried e-cigarettes at baseline. Students reported
demographic information, other substance use, school behaviours, physical activity,
sedentary behaviour, sleep, symptoms of anxiety and depression, and emotional regula-
tion and flourishing scores. Hierarchical GEE models, stratified by gender, examined the
association between (1) baseline characteristics and e-cigarette initiation at follow-up
and (2) changes in baseline characteristics and e-cigarette initiation at follow-up.

Results: In total, 29% of students who had not yet initiated e-cigarette use reported
initiating e-cigarette use at follow-up. Students in Grades 10 and 11 were less likely to
initiate e-cigarette use. Other substance use, skipping school and meeting the physical
activity guidelines at baseline and one-year changes to these behaviours were associ-
ated with e-cigarette initiation among both male and female students. Additionally,
some differences were noted between females and males.

Conclusion: Given that other health behaviours were associated with e-cigarette initia-
tion, prevention approaches should target multiple health-risk behaviours to help pre-
vent youth e-cigarette use. Additionally, school-based approaches may benefit by being
implemented at the beginning of high school or in junior high school.

Keywords: vaping, adolescent, alcohol drinking, cannabis smoking, cigarette smoking,
mental health, exercise, sedentary behaviour

dramatically among youth in recent
years.”®> Both Canada and the United
States have seen notable increases in

Introduction

E-cigarettes are rapidly evolving devices

Highlights

e Twenty-nine percent of students
who had not yet initiated e-cigarette
use reported initiating e-cigarette
use at follow-up. Other substance
use (i.e. alcohol, cannabis and cig-
arettes) was strongly associated
with e-cigarette initiation.

e Students who met the Canadian
physical activity guidelines were
more likely to initiate e-cigarette
use, and female students who met
the screen time guidelines were
less likely.

e Anxiety and depression were
not significantly associated with
e-cigarette initiation, but there was
an association with higher emo-
tional dysregulation for females
and higher flourishing for males.

e The majority of students main-
tained their behaviours over time;
results for changes from baseline
were largely consistent with find-
ings at baseline.

that deliver an aerosol (or another sub-
stance), often containing nicotine, to the
user in the absence of tobacco and com-
bustion.! The prevalence of e-cigarette
use, also known as vaping, has increased

e-cigarette use among adolescents.* The
US saw an increase in prevalence among
high school students from 1.5% to 20.8%
from 2011 to 2018, with the largest jump
between 2017 and 2018 (from 12% to

21%).° Similarly, e-cigarette use among
adolescents aged 15 to 19 in Canada dou-
bled from 10% in 2016 to 20% in 2018.?
Among Canadian adolescents who report
e-cigarette use, 40% report daily or almost
daily use and 90% report using products
with nicotine.? E-cigarette use among
youth is concerning due to the unknown
effects of exposure to aerosolized chemi-
cals and the known negative impacts of
nicotine on the developing brain.®’

Author references:

1. School of Public Health Sciences, University of Waterloo, Waterloo, Ontario, Canada

2. Public Health Agency of Canada, Ottawa, Ontario, Canada

3. Faculty of Health Sciences, Ontario Tech University, Oshawa, Ontario, Canada
Correspondence: Gillian C. Williams, School of Public Health Sciences, University of Waterloo, 200 University Ave. W., Waterloo, ON N2L 3G1; Email: gillian.williams@uwaterloo.ca

Health Promotion and Chronic Disease Prevention in Canada

Research, Policy and Practice

Vol 41, No 10, October 2021



http://twitter.com/share?text=%23HPCDP Journal – Investigating individual-level correlates of %23ecigarette initiation among a large sample of Canadian high school students&hashtags=vaping,PHAC&url=https://doi.org/10.24095/hpcdp.41.10.04
https://doi.org/10.24095/hpcdp.41.10.04


While many studies have linked e-cigarette
use and cigarette initiation,® few have
focussed on the individual factors associ-
ated with e-cigarette use initiation. Evi-
dence suggests that tobacco use (e.g.
cigars, cigarillos) and substance use,”!?
high levels of sensation seeking,'*'* poor
mental health,'>!® exposure to e-cigarette
marketing,”'”!® and positive attitudes towards
e-cigarettes among individuals, friends
and family®'*# are factors associated with
initiating e-cigarette use. While many
studies have identified a significant asso-
ciation between e-cigarette initiation and
gender, they have not explored further
gender differences in predictive fac-
tors.>10:1315.18.19 A hetter understanding of
individual factors associated with e-cigarette
initiation can improve prevention efforts
by identifying the characteristics (both
modifiable and nonmodifiable) of at-risk
groups. However, there has been little
investigation into the influence of other
risk behaviours (e.g. truancy, poor grades),
movement behaviours* and mental well-
being on e-cigarette initiation, and how
these change over time.

There is a well-established literature dem-
onstrating that less healthy behaviour pat-
terns among adolescents increase over
time. For example, substance use and
screen time tend to increase over time,
while physical activity and sleep tend to
decrease with age.>*?> Although many of
these changes have been well docu-
mented, there is a lack of evidence con-
cerning how changes over time are
associated with more novel experiences,
including e-cigarette initiation. To date,
studies examining e-cigarette initiation
have examined baseline behaviours only,
and it is unknown how changes in behav-
iour may be associated with e-cigarette
initiation.

Given the novelty of e-cigarettes, there is a
need to further explore the individual-
level factors that are associated with
e-cigarette initiation among adolescents.
The objectives of this study were to iden-
tify (1) the baseline characteristics associ-
ated with e-cigarette initiation, and (2)
whether changes in these baseline charac-
teristics were associated with e-cigarette
initiation among Canadian adolescents.

Methods

Host study

COMPASS is a prospective cohort study
that collects data from students in Grades
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9 to 12 (aged 13-18 vyears) in British
Columbia, Alberta and Ontario, and in
Secondary I-V (aged 12-17 years) in
Quebec, Canada.’* All procedures were
approved by the University of Waterloo
Office of Research Ethics (reference num-
ber 30118) and appropriate school board
committees. A full description of the
COMPASS study methods can be found in
print*® or online (www.compass.uwaterloo
.ca).

Participants

This study used data from Year 6 (2017/18,
baseline) and Year 7 (2018/19, follow-up)
of the COMPASS study. A total of 40 388
students in Grades 9 to 11 (and Secondary
III-V in Quebec) from 111 schools partici-
pated at baseline (81.5% participation
rate), and 23168 of these (57%) were
linked across both baseline and follow-up.
Linked students were younger, comprised
more females and had lower frequencies
of substance use, including e-cigarette
use, at baseline (data available upon
request). Students for whom information
on covariates was missing at baseline or
at both baseline and follow-up (n = 5338,
23%) were removed. Students who were
missing data and those who were not did
not differ by frequency of e-cigarette use
(data available upon request). Finally,
those who had ever tried e-cigarettes at
baseline were also removed from the sam-
ple (n = 5515, 31%). Thirty-three percent
of students removed based on this crite-
rion were in Grade 9 (n = 1805), 42%
were in Grade 10 (n = 2304), and 25%
were in Grade 11 (n = 1406). The final
sample included 12 315 students in Grades
9 to 11 who reported never having tried
e-cigarettes at baseline. We additionally
examined a subsample of students
(n = 10 727) who had complete data both
at baseline and follow-up to explore
whether changes in these baseline charac-
teristics were associated with e-cigarette
initiation.

Measures

Student responses were captured using
the COMPASS questionnaire, which was
administered during class time. Consistent
with other youth health research,”” stu-
dents reported their grade, gender, ethnic-
ity and weekly spending money.

To identify e-cigarette initiation, students
were asked, “Have you ever tried an elec-
tronic cigarette, also known as an

e-cigarette?” Students who indicated “yes”
at baseline were removed from the sample.
Students who indicated “no” at baseline
and “yes” at follow-up were considered to
have initiated e-cigarette use.

The questionnaire also collected informa-
tion on the use of other substances,
including alcohol, cannabis and cigarettes.
For alcohol and cannabis use, students
were categorized as “monthly” users if
they indicated use once per month or
more, and “infrequent” users if they indi-
cated use less than once per month. For
cigarette use and e-cigarette use, students
were categorized as “ever” users or “past
month” users.

The questionnaire also collected data
about behaviours at school, including
skipping school in the past four weeks,
and English grades (French grades in
Quebec).

Additionally, students were asked to
report the amount of time per day spent
doing moderate-to-vigorous physical activ-
ity (MVPA), engaging in sedentary screen
time activities (watching or streaming TV
or movies, playing video or computer
games, surfing the internet and texting,
messaging or emailing), and sleeping.
Students were categorized as meeting or
not meeting the targets for each of these
movement behaviours as set by the
Canadian 24-Hour Movement Guidelines
for Children and Youth.** It is recom-
mended that each day children and youth
should accumulate at least 60 minutes of
MVPA, less than 2 hours of screen time,
and 8 to 10 hours of uninterrupted sleep.?

Finally, mental health and wellbeing
were assessed using the Centre for
Epidemiological Studies Depression Scale
(CES-D-10),® the Generalized Anxiety
Disorder 7 (GAD-7) scale,” the Difficulties
in Emotional Regulation Scale (DERS),*
and the Flourishing Scale.* The CES-D-10
and the GAD-7 are continuous scales rang-
ing from 0 to 30 and O to 21 respectively,
where a score of 10 or higher is indicative
of clinically relevant symptomatology;
scales were dichotomized to reflect
this.?** The DERS is a continuous scale
with a range of 6 to 30, where a higher
score indicates poorer emotional regula-
tion. The Flourishing Scale is a continu-
ous scale with a range of 8 to 40, where a
higher score indicates better flourishing.
Flourishing is a state of overall wellbeing
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used to describe the presence of mental
health;** the scale included level of agree-
ment with questionnaire items such as “I
lead a purposeful and meaningful life,” “I
am engaged and interested in my daily
activities” and “I am optimistic about my
future.” We modelled a 3-unit change in
both DERS and flourishing scores to cap-
ture a relevant change in score (> 1/2 a
standard deviation) that was not due to
chance alone. These scales have been pre-
viously validated among adolescents.303337

Analyses

The analyses were conducted in two parts.
First (Part 1), we examined the associa-
tion between baseline individual-level
characteristics and follow-up e-cigarette
initiation. Chi-squared tests compared cat-
egorical variables and t-tests compared
continuous variables across e-cigarette use
initiation at follow-up. Generalized esti-
mating equations (GEE) via PROC GENMOD
in SAS with an exchangeable correlation
structure were used to identify baseline
variables associated with e-cigarette initia-
tion at follow-up while accounting for the
nesting of students within schools. We
first ran partially adjusted models examin-
ing the association between each variable
and e-cigarette initiation, adjusting only
for province, grade and gender. We then
ran fully adjusted models adjusting for all
other variables. All models were stratified
by gender due to known differences in
behaviour and differences identified using
chi square and bivariate analyses.

Second (Part 2), we explored how changes
in individual-level characteristics between
baseline and follow-up were associated
with e-cigarette initiation at follow-up.
Students were categorized into different
groups based on the change in their
behaviours between baseline and follow-
up. For substance use, “abstainers” did
not engage in a specific behaviour at base-
line or follow-up; “maintainers” contin-
ued the same level of frequency of the
behaviour at baseline and follow-up;
“escalators” increased the frequency of
the behaviour from baseline to follow-up;
and “reducers” decreased the frequency of
the behaviour from baseline to follow-up.
For binary variables such as skipping
school, meeting movement behaviour
guidelines, and depression and anxiety,
students were categorized based on hav-
ing “yes” responses for “both years,” “nei-
ther year,” “follow-up only” or “baseline
only.” For continuous variables, including
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DERS and flourishing, students were cate-
gorized as “no change,” “increase” or
“decrease” based on the difference
between their responses at baseline and at
follow-up. We used the same analytic
approach as in Part 1. All analyses were
performed using SAS software, version 9.4
(SAS Institute Inc., Cary, NC, USA).

Results
Descriptive characteristics

Just over half of the sample was female
(56%); 41% of students were in Grade 9,
36% in Grade 10 and 23% in Grade 11;
65% were White. Between baseline
(2017/18) and follow-up one year later
(2018/19), 29% of students who had not
yet initiated e-cigarette use reported initi-
ating e-cigarette use (Table 1).

Part 1: Association between baseline
characteristics and e-cigarette initiation
After adjusting for all other factors, being
in Grade 10 or 11 was associated with
lower odds of e-cigarette initiation among
both female and male students compared
to being in Grade 9 (Table 2). More spend-
ing money was associated with increased
odds of e-cigarette initiation.

After adjusting for all other factors, infre-
quent and monthly alcohol use and ever
and past month cigarette smoking were
associated with e-cigarette initiation
among both female and male students.
Infrequent and monthly cannabis use was
associated with e-cigarette initiation among
female students, while only infrequent
use was associated with e-cigarette initia-
tion among male students. Skipping
school and getting lower grades were
associated with increased likelihood of
e-cigarette initiation.

Various movement behaviours were also
associated with e-cigarette initiation. After
adjusting for all other factors, meeting the
physical activity guidelines was associated
with e-cigarette initiation for both female
(adjusted odds ratio [aOR] = 1.14; 95%
CI = 1.02-1.27) and male (1.35; 1.16-
1.57) students. Meeting the screen time
guidelines was associated with decreased
odds of e-cigarette initiation only among
female students (0.69; 0.58-0.84). Meeting
the sleep guidelines was not significantly
associated with e-cigarette initiation.

After adjusting for all other factors, report-
ing clinically relevant symptoms of anxiety

or depression was not associated with
e-cigarette initiation among either female
or male students. However, among
females, each 3-point increase in the
DERS, representing poorer emotional reg-
ulation, was associated with slightly
increased odds of e-cigarette initiation
(1.07; 1.02-1.12), whereas among males,
each 3-point increase in the Flourishing
Scale, representing stronger flourishing,
was associated with a slightly increased
odds of e-cigarette initiation (1.09;
1.04-1.15).

Part 2: Association between changes in
covariates and e-cigarette initiation

Across both genders, most students main-
tained their behaviours over time between
baseline and follow-up, although, notably,
29% of students reported increasing their
alcohol use (Table 3).

Similar to the results from Part 1, female
and male students who abstained from
other substance use, specifically alcohol
use, cannabis use and cigarette smoking,
at both baseline and follow-up had lower
odds of initiating e-cigarette use compared
to those who maintained their frequency
of substance use in the fully adjusted
models (Table 4).

Significant results were found for students
who did not skip classes either year and
for female students who skipped class in
the baseline year only.

Male students who met the physical activ-
ity guidelines both years, who started
meeting the guidelines and who stopped
meeting the guidelines were at increased
risk of e-cigarette initiation compared to
those who did not meet the guidelines
either year. Female students who met the
screen time and sleep guidelines both
years were less likely to start using
e-cigarettes than those who met the guide-
lines neither year.

Changes in mental health and well-being
indicators were not significantly associ-
ated with e-cigarette initiation.

Discussion

Over the course of one year, almost one-
third (29%) of the Canadian secondary
school students who had not yet initiated
e-cigarette use reported initiation. This is
consistent with research showing a rapid
increase in the popularity of e-cigarette
use among students,’ and highlights the
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TABLE 1
Characteristics of students in Grades 9 to 11 who had not tried e-cigarettes at baseline,
by gender and e-cigarette initiation status at follow-up, 2017/18 to 2018/19 COMPASS study

& :;’;“;1 3 Female (n = 6891) Male (n = 5424)
Variable E-cigarette initiation status E-cigarette initiation status
n % No (%) Yes (%) No (%) Yes (%)
(n=4791)  (n=2100) palue (n=3907)  (n=1517) pvalue
Grade
9 5049 41.0 40.3 411 0.83 41.5 42.0 0.16
10 4478 36.4 36.9 36.6 353 37.1
11 2788 22.6 22.8 22.4 23.2 20.9
Ethnicity
White 8 041 65.3 61.3 73.5 <0.01 63.1 72.4 <0.01
Non-White 4274 34.7 38.7 26.5 36.9 27.6
Weekly spending money
Zero 2627 21.3 21.6 13.8 < 0.01 26.3 17.9 < 0.01
$1-520 3622 29.4 29.9 28.1 29.7 28.9
$21-$100 2612 21.2 20.3 26.5 18.8 23.1
$100+ 1361 11.1 8.9 15.4 9.8 15.1
Don't know/missing 2093 17.0 19.3 16.2 15.4 15.0
Alcohol use
None 8325 67.6 74.4 41.2 <0.01 79.9 51.0 <0.01
Infrequent 2315 18.8 17.3 30.9 11.8 25.1
Monthly 1675 13.6 8.4 28.0 8.3 239
Cannabis use
None 11 597 94.2 96.6 85.1 <0.01 97.5 90.4 <0.01
Infrequent 410 33 2.1 8.5 1.3 5.3
Monthly 308 2.5 1.3 6.4 1.2 4.4
Cigarette use
None 11673 94.8 971 87.7 <0.01 97.5 90.2 <0.01
Ever use 480 3.9 23 8.7 2.1 7.1
Past month use 162 1.3 0.6 3.7 0.4 2.7
Skipping school
No 10 182 82.7 84.6 71.4 <0.01 88.1 78.4 < 0.01
Yes 2133 17.3 15.5 28.6 11.9 21.6
English grade?
80%—-100% 7 489 60.8 71.8 63.1 <0.01 53.1 43.0 <0.01
70%—79% 3115 253 19.9 24.6 29.2 33.4
60%—69% 1166 9.5 6.0 7.9 11.8 16.6
< 60% 545 4.4 24 44 5.9 7.1
Meeting PA guidelines
No 7 355 59.7 66.5 61.6 <0.01 55.8 45.8 <0.01
Yes 4960 40.3 33.5 38.4 44.2 54.3
Meeting screen time guidelines
No 11250 91.4 88.3 93.2 <0.01 93.0 94.1 0.15
Yes 1065 8.7 11.7 6.8 7.0 5.9

Continued on the following page
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TABLE 1 (continued)

Characteristics of students in Grades 9 to 11 who had not tried e-cigarettes at baseline,
by gender and e-cigarette initiation status at follow-up, 2017/18 to 2018/19 COMPASS study

. :T‘l’;"; 15) Female (n = 6891) Male (n = 5424)
Variable E-cigarette initiation status E-cigarette initiation status
LU No (%) Yes (%) No (%) Yes (%)
(n=4791)  (n=2100) pvalue (n=3907)  (n=1517) pvalue
Meeting sleep guidelines
No 6872 55.8 57.8 60.1 0.07 51.9 53.7 0.22
Yes 5443 44.2 42.2 39.9 48.1 46.3
Depression symptoms
No 8366 67.9 62.9 54.4 <0.01 77.6 77.5 0.93
Yes 3949 32.1 37.1 45.6 224 22.5
Anxiety symptoms
No 9 484 77.0 70.6 65.7 <0.01 87.3 86.6 0.46
Yes 2831 23.0 29.4 34.3 12.7 13.5
DERS (mean, SD) 13.8, 4.6 14.3,4.8 15.2,4.9 < 0.01 12.8, 4.1 13.0, 4.1 0.15
Flourishing Scale 32.2,5.4 32.1,5.5 31.8,5.5 0.03 32.2,53 32.9,4.8 <0.01

(mean, SD)

Abbreviations: DERS, Difficulties in Emotional Regulation Scale; PA, physical activity; SD, standard deviation.

2 English grade in all provinces except Quebec, where the French grade was considered instead.

importance of investigating e-cigarette ini-
tiation. We identified multiple demo-
graphic and behavioural factors that
were associated with e-cigarette initiation.
Furthermore, we explored how changes to
baseline behavioural factors among both
female and male students were associated
with e-cigarette initiation. The stratified
findings illustrate some differences in fac-
tors associated with e-cigarette initiation
between the genders that could inform
tailored e-cigarette use prevention programs.

This study adds to the current literature
by exploring an expanded range of factors
associated with e-cigarette initiation.
Younger students were more likely to initi-
ate e-cigarette use, possibly because they
are less resistant to peer influence.*® This
suggests that e-cigarette prevention efforts
are needed prior to starting Grade 9 and
may need to be reinforced in secondary
school. Consistent with previous evidence
for cigarette smoking*’ and e-cigarette ini-
tiation,'® female and male students with
more spending money were more likely to
initiate e-cigarette use. The cost of devices
can be a deterrent for price-sensitive youth;
therefore, taxation policies that increase
the cost of e-cigarette devices and acces-
sories (e.g. e-liquid, pods) may help to
reduce e-cigarette initiation among youth.

As expected, participation in other sub-
stance use (i.e. alcohol, cannabis and

Health Promotion and Chronic Disease Prevention in Canada

Research, Policy and Practice

cigarettes) was strongly associated with
e-cigarette initiation. At baseline, monthly
alcohol use posed the greatest risk for
females and past month cigarette use
posed the greatest risk for males, followed
by monthly alcohol use. Due to the rela-
tively high number of students who
reported alcohol use (33% for alcohol use
vs. 6% for cannabis use and 5% for ciga-
rette use) and the high odds of initiation,
prevention efforts in this domain may also
help prevent e-cigarette use, although
additional evaluation evidence is required.

Results for changes in substance-use
behaviours over time were similar. Many
earlier studies have noted the clustering of
health-risk and substance-use behaviours
among adolescents, and it is likely that
impulsivity and high levels of sensation
seeking are underlying risk factors for
these behaviours.”!*!2152 Prevention pro-
grams should therefore address multiple
substances and the underlying reasons
that students use these substances,
although additional evaluation of such
programs on multiple health-risk behav-
iours is necessary.

Other health related behaviours were also
associated with e-cigarette initiation, though
results were sometimes complex and
some differences between male and
female students were observed. For exam-
ple, students who met the Canadian

physical activity guidelines were more
likely to initiate e-cigarette use. An earlier
Canadian study also identified a link
between physical activity and e-cigarette
use;* however, other US-based studies
have identified no link.*** There is also
evidence that youth view e-cigarettes as a
less harmful alternative to cigarettes.*
While students are increasingly aware of
the harms of regular nicotine vaping,
fewer students perceive harms with non-
nicotine vaping or occasional nicotine
vaping.>** This may explain their appeal
to youth participating in sport who have
been found to avoid other inhaled sub-
stances such as cannabis and cigarettes.*®

Meeting screen time guidelines, however,
was negatively associated with e-cigarette
initiation among female students who met
screen time guidelines at baseline and fol-
low up (i.e. maintainers). Previous research
has identified a link between exposure to
e-cigarette advertising and e-cigarette ini-
tiation,”'”!® and students who meet Canadian
screen time recommendations could have
lower levels of exposure to advertising,
particularly online. E-cigarette promotion
is prevalent online, and youth who report
exposure are more likely to initiate use.*”4
This result may have only been found
among female students due to gender dif-
ferences in how students engage in screen
time: male students are more likely to
spend time playing video games while
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TABLE 2
GEE logistic regression models examining the association between individual-level characteristics at baseline and adjusted odds of e-cigarette
initiation at follow-up among students in the 2-year linked sample, by gender, 2017/18 to 2018/19 COMPASS study (n = 12 315)

Female Male
Variable Partially adjusted Fully adjusted Partially adjusted Fully adjusted
aOoR (95% CI) aOoR (95% CI) aOoR (95% CI) aOR (95% CI)
Grade
9 1.00 1.00 1.00 1.00
10 0.99 (0.87-1.13) 0.65 (0.57-0.75)" 1.06 (0.92-1.21) 0.81 (0.70-0.99)"
11 1.10 (0.96-1.25) 0.54 (0.46-0.63)" 1.02 (0.87-1.21) 0.62 (0.51-0.75)"
Ethnicity
White 1.00 1.00 1.00 1.00
Non-White 0.70 (0.61-0.80)" 0.76 (0.66-0.87)" 0.83 (0.70-0.98)" 0.86 (0.72-1.03)
Weekly spending money
Zero 1.00 1.00 1.00 1.00
$1-$20 1.50 (1.29-1.75)" 1.34 (1.14-1.58)" 1.45 (1.20-1.75)" 1.29 (1.06-1.58)"
$21-$100 2.01 (1.70-2.39)* 1.65 (1.37-1.99) 1.82 (1.50-2.19)* 1.42 (1.16-1.74)"
$100+ 2.63 (2.14-3.24) 1.89 (1.50-2.38)" 2.27 (1.86-2.77)" 1.65 (1.32-2.06)"

Don't know/missing

Alcohol use

1.26 (1.08-1.47)"

1.19 (1.00-1.41)"

1.43 (1.17-1.75)

1.29 (1.05-1.58)"

None 1.00 1.00 1.00 1.00

Infrequent 3.37 (2.92-3.88)" 2.81 (2.42-3.25)" 3.42 (2.88-4.04)" 2.99 (2.50-3.57)"

Monthly 6.48 (5.50-7.63) 4.12 (3.45-4.91) 4.51 (3.71-5.48)" 3.16 (2.55-3.93)"
Cannabis use

None 1.00 1.00 1.00 1.00

Infrequent 4.68 (3.71-5.90) 1.87 (1.42-2.46)" 4.45 (3.33-5.96)" 2.00 (1.36-2.95)"

Monthly 5.85 (4.29-7.97) 1.69 (1.17-2.45)" 4.05 (2.56-6.42)" 1.26 (0.75-2.14)
Cigarette use

None 1.00 1.00 1.00 1.00

Ever use 4.38 (3.36-5.70)" 2.13 (1.54-2.96)" 3.89 (2.96-5.11)" 2.52 (1.87-3.39)"

Past month use

6.38 (4.16-9.79)

1.72 (1.00-2.94)

8.35 (4.23-16.69)"

4.28 (2.02-9.06)"

Skipping school
No 1.00 1.00 1.00 1.00
Yes 2.28 (1.97-2.63)" 1.54 (1.32-1.79)* 2.01 (1.72-2.35)" 1.42 (1.20-1.67)"
English grade?
80%—100% 1.00 1.00 1.00 1.00
70%—79% 1.37 (1.21-1.55)* 1.23 (1.07-1.41)" 1.32 (1.16-1.51)" 1.33 (1.15-1.54)"
60%—69% 1.48 (1.20-1.83)" 1.26 (0.97-1.63) 1.57 (1.27-1.94)° 1.55 (1.24-1.92)*
< 60% 2.23 (1.77-2.82)" 1.68 (1.28-2.21)* 1.44 (1.13-1.84)" 1.43 (1.09-1.88)"
Meeting PA guidelines
No 1.00 1.00 1.00 1.00
Yes 1.27 (1.15-1.41)* 1.14 (1.02-1.27)* 1.54 (1.34-1.77)" 1.35 (1.16-1.57)"

Meeting screen time guidelines

No
Yes

Meeting sleep guidelines

No
Yes

1.00
0.53 (0.44-0.63)

1.00
0.82 (0.73-0.92)"

1.00
0.69 (0.58-0.84)

1.00
0.90 (0.80-1.02)

1.00
0.87 (0.68-1.11)

1.00
0.88 (0.76-1.02)

1.00
0.97 (0.75-1.27)

1.00
0.93 (0.80-1.06)

Continued on the following page
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TABLE 2 (continued)

GEE logistic regression models examining the association between individual-level characteristics at baseline and adjusted odds of
e-cigarette initiation at follow-up among students in the 2-year linked sample, by gender, 2017/18 to 2018/19 COMPASS study (n = 12 315)

Female Male
Variable Partially adjusted Fully adjusted Partially adjusted Fully adjusted
aoR (95% CI) aoR (95% CI) aoR (95% CI) aoR (95% CI)
Depression symptoms
No 1.00 1.00 1.00

Yes

Anxiety symptoms
No
Yes

DERS
(3-unit increase)

Flourishing Scale
(3-unit increase)

1.51 (1.34-1.70)*

1.00
1.29 (1.15-1.44)*

1.14 (1.10-1.18)"

0.94 (0.92-0.97)

1.13 (0.98-1.31)

1.00
0.89 (0.75-1.05)

1.07 (1.02-1.12)

1.03 (1.00-1.07)

1.05 (0.88-1.25)

1.10 (0.91-1.33)

1.04 (0.99-1.09)

1.06 (1.02-1.10)"

1.00 (0.80-1.24)

1.00

1.02 (0.80-1.30)

1.05 (0.99-1.11)

1.09 (1.04-1.15)"

Abbreviations: aOR, adjusted odds ratio; Cl, confidence intervals; DERS, Difficulties in Emotional Regulation Scale; GEE, generalized estimating equations; PA, physical activity.

Notes: Partially adjusted models controlled for grade, ethnicity, province and school-level clustering. Fully adjusted models controlled for all variables in table, province and school-level clustering.
Physical activity guidelines: at least 60 minutes of moderate-to-vigorous physical activity per day. Screen time guidelines: less than 2 hours of screen time per day. Sleep guidelines: 8 to 10 hours of
uninterrupted sleep. Depression and anxiety symptoms were measured using the CES-D-10 and the GAD-7, respectively. These are continuous scales where a score of 10 or higher was used to
indicate clinically relevant symptomatology.

2 English grade in all provinces except Quebec, where the French grade was considered instead.

*p < 0.05

TABLE 3

Change in individual-level behaviours between baseline and follow-up among students

in the 2-year linked sample, by gender, 2017/18 to 2018/19 COMPASS study

o :T;’:)a;m Female (n = 6032) Male (n = 4695)
Variable E-cigarette initiation status E-cigarette initiation status
n % No (%) Yes (%) No (%) Yes (%)
(n=4191) (n = 1841) p-value (n=3399) (=129  Pale
Alcohol use
Maintainers 2045 19.1 14.9 35.7 <0.01 11.7 28.1 <0.01
Abstainers 4977 46.4 55.6 13.1 62.9 20.5
Escalators 3053 28.5 24.1 43.4 20.0 43.4
Reducers 652 6.1 5.4 7.8 5.3 7.9
Cannabis use
Maintainers 340 3.2 1.5 9.1 <0.01 1.0 6.0 <0.01
Abstainers 8950 83.4 91.8 60.3 93.2 63.6
Escalators 1259 11.7 5.3 27.3 4.9 28.3
Reducers 178 1.7 1.4 3.3 1.0 2.1
Cigarette use
Maintainers 338 3.2 1.6 8.1 <0.01 1.1 6.5 <0.01
Abstainers 9511 88.7 95.1 71.4 95.7 74.0
Escalators 721 6.7 2.4 17.8 2.1 17.3
Reducers 157 1.5 1.0 2.7 1.1 2.2
Skipping school
Skipped both years 1169 10.9 9.1 20.9 <0.01 6.7 13.4 <0.01
Skipped neither year 7009 65.3 68.4 46.2 75.2 56.7
Skipped follow-up only 1882 17.5 16.3 25.4 13.2 21.8
Skipped baseline only 667 6.2 6.2 7.6 4.9 8.0
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TABLE 3 (continued)
Change in individual-level behaviours between baseline and follow-up among students
in the 2-year linked sample, by gender, 2017/18 to 2018/19 COMPASS study

. :T‘;(t;';m Female (n = 6032) Male (n = 4695)
Variable E-cigarette initiation status E-cigarette initiation status
n % No (%) Yes (%) No (%) Yes (%)
(n=4191) (n = 1841) pvalue (n=3399)  (m=1296)  Pvalue
English grade®
No change 7050 65.7 73.3 67.1 <0.01 60.8 52.2 <0.01
Increase in grade 1779 16.6 13.0 16.1 19.2 22.0
Decrease in grade 1898 17.7 13.8 16.8 19.9 25.8
Meeting PA guidelines
Met neither year 4884 45.5 52.7 46.8 <0.01 42.0 29.9 <0.01
Met both years 2551 23.8 17.9 21.1 27.8 36.0
Met follow-up only 1519 14.2 13.6 14.8 14.0 15.6
Met baseline only 1773 16.5 15.8 173 16.2 18.5
Meeting screen time guidelines
Met neither year 9408 87.7 83.3 90.3 < 0.01 90.2 91.7 0.11
Met both years 333 3.1 4.8 1.8 23 1.5
Met follow-up only 400 3.7 5.1 3.0 3.0 2.2
Met baseline only 586 55 6.8 49 4.4 4.7
Meeting sleep guidelines
Met neither year 4887 45.6 48.7 50.1 0.09 40.9 41.1 0.22
Met both years 2784 26.0 25.1 22.1 28.7 27.0
Met follow-up only 1096 10.2 9.0 9.9 10.8 12.8
Met baseline only 1960 18.3 17.2 17.9 19.6 19.1
Depression symptoms
Neither year 5617 52.4 46.6 37.3 < 0.01 64.3 61.1 0.04
Both years 2536 23.6 29.1 34.7 14.4 14.6
Follow-up only 1647 15.4 16.0 17.8 12.9 16.1
Baseline only 927 8.6 8.3 10.3 8.3 8.2
Anxiety symptoms
Neither year 6948 64.8 57.3 48.9 < 0.01 78.6 75.2 0.04
Both years 1604 15.0 20.1 23.2 7.0 7.4
Follow-up only 1286 12.0 13.2 16.7 8.4 10.7
Baseline only 889 8.3 9.4 11.1 5.9 6.7
DERS
No change 5399 50.3 48.9 45.4 0.05 54.1 52.1 0.44
Increase 2884 26.9 28.6 30.3 23.7 25.0
Decrease 2444 22.8 22.5 24.3 22.2 22.9
Flourishing Scale
No change 5567 51.9 52.3 50.3 0.26 52.5 51.3 0.77
Increase 2276 21.2 19.9 21.6 22.1 22.6
Decrease 2884 26.9 27.7 28.1 25.4 26.1

Abbreviations: DERS, Difficulties in Emotional Regulation Scale; PA, physical activity.
Notes: Changes in DERS and Flourishing Scale reflect a 3-unit change.

For substance use, “abstainers” did not engage in a specific behaviour at baseline or follow-up; “maintainers” continued the same level of frequency of the behaviour at baseline and follow-up;
“escalators” increased the frequency of the behaviour from baseline to follow-up; and “reducers” decreased the frequency of the behaviour from baseline to follow-up.

 English grade in all provinces except Quebec, where the French grade was considered instead.
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TABLE 4

GEE logistic regression models examining the association between change in individual-level behaviours between
baseline and follow-up and e-cigarette initiation at follow-up among students in the 2-year linked sample, by gender,
2017/18 to 2018/19 COMPASS study (n = 10 727)

Variable Partially adjusted Fully adjusted Partially adjusted Fully adjusted
aOoR (95% CI) aOR (95% CI) aOR (95% CI) aOR (95% CI)
Alcohol use
Maintainers 1.00 1.00 1.00 1.00
Abstainers 0.09 (0.07-0.11)" 0.19 (0.15-0.23)" 0.13 (0.11-0.16)" 0.26 (0.21-0.33)"
Escalators 0.69 (0.58-0.82)" 0.87 (0.72-1.05) 0.87 (0.71-1.06) 1.13 (0.91-1.40)
Reducers 0.60 (0.47-0.77)" 0.70 (0.54-0.90)" 0.63 (0.48-0.83)" 0.80 (0.58-1.09)

Cannabis use
Maintainers
Abstainers
Escalators
Reducers

Cigarette use
Maintainers
Abstainers
Escalators
Reducers

Skipping school
Skipped both years
Skipped neither year
Skipped follow-up only
Skipped baseline only

English grade®
No change
Increase
Decrease

Meeting PA guidelines
Met neither year
Met both years
Met follow-up only
Met baseline only

Meeting screen time guidelines
Met neither year
Met both years
Met follow-up only
Met baseline only

Meeting sleep guidelines
Met neither year
Met both years
Met follow-up only

Met baseline only

1.00
0.10 (0.07-0.14)"
0.81 (0.57-1.16)
0.40 (0.24-0.66)

1.00
0.14 (0.11-0.20)*
1.45 (1.01-2.08)
0.56 (0.33-0.97)"

1.00
0.26 (0.22-0.31)"
0.64 (0.53-0.78)"
0.51 (0.39-0.66)

1.00
1.37 (1.18-1.59)"
1.39 (1.19-1.62)"

1.00

1.39 (1.20-1.61)"
1.30 (1.10-1.54)"
1.30 (1.12-1.50)

1.00
0.32 (0.22-0.47)"
0.54 (0.39-0.74)"
0.64 (0.49-0.83)

1.00
0.74 (0.63-0.86)"
0.98 (0.78-1.23)
0.96 (0.82-1.12)
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1.00
0.31 (0.21-0.45)
1.01 (0.68-1.49)
0.60 (0.33-1.07)

1.00
0.37 (0.25-0.53)"
1.55 (0.98-2.45)
0.58 (0.31-1.07)

1.00
0.58 (0.49-0.69)"
0.84 (0.68-1.05)
0.65 (0.50-0.85)

1.00
0.98 (0.81-1.19)
1.06 (0.87-1.29)

1.00
1.15 (0.97-1.36)
1.09 (0.92-1.30)
1.13 (0.95-1.34)

1.00
0.58 (0.39-0.84)"
0.82 (0.59-1.14)
0.88 (0.66-1.16)

1.00
0.84 (0.71-0.98)"
0.96 (0.75-1.22)
1.02 (0.87-1.20)

1.00
0.10 (0.07-0.15)"
0.87 (0.56-1.34)
0.35 (0.19-0.63)

1.00
0.12 (0.08-0.19)*
1.35 (0.84-2.17)
0.38 (0.20-0.73)"

1.00
0.35 (0.28-0.43)"
0.82 (0.66-1.01)
0.80 (0.60-1.06)

1.00
1.31 (1.11-1.54)*
1.46 (1.22-1.74)*

1.00
1.91 (1.58-2.30)"
1.64 (1.34-2.01)"
1.69 (1.39-2.06)"

1.00
0.60 (0.38-0.96)"
0.69 (0.43-1.11)
1.13 (0.82-1.55)

1.00
0.87 (0.72-1.04)
1.14 (0.90-1.43)
0.92 (0.75-1.14)

1.00
0.30 (0.19-0.49)"
1.12 (0.68-1.83)
0.52 (0.25-1.08)

1.00
0.27 (0.17-0.43)*
1.26 (0.73-2.17)
0.39 (0.19-0.80)*

1.00

0.72 (0.58-0.90)*
1.05 (0.82-1.35)
1.14 (0.82-1.59)

1.00
1.17 (0.96-1.42)
1.21 (0.99-1.49)

1.00

1.48 (1.18-1.84)"
1.28 (0.98-1.68)
1.36 (1.08-1.71)*

1.00
0.94 (0.57-1.54)
0.79 (0.48-1.32)
1.39 (0.92-2.09)

1.00
1.01 (0.83-1.23)
1.26 (0.99-1.62)
1.02 (0.81-2.19)
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TABLE 4 (continued)

GEE logistic regression models examining the association between change in individual-level behaviours between
baseline and follow-up and e-cigarette initiation at follow-up among students in the 2-year linked sample, by gender,
2017/18 to 2018/19 COMPASS study (n = 10 727)

Variable Partially adjusted Fully adjusted Partially adjusted Fully adjusted
aOR (95% Cl) a0R (95% Cl) a0R (95% Cl) aO0R (95% Cl)
Depression symptoms
Both years 1.00 1.00 1.00 1.00
Neither year 0.62 (0.54-0.72)" 1.04 (0.85-1.27) 0.88 (0.71-1.09) 1.13 (0.82-1.57)

Follow-up only

0.91 (0.75-1.10)

Baseline only 1.02 (0.83-1.26)
Anxiety symptoms

Both years 1.00

Neither year 0.72 (0.62-0.84)"

Follow-up only

Baseline only

DERS (3-unit change)

1.09 (0.89-1.33)
1.03 (0.81-1.30)

No change 1.00
Increase 1.16 (1.03-1.30)"
Decrease 1.19 (1.03-1.38)"

Flourishing Scale (3-unit change)

No change 1.00
Increase 1.13 (1.00-1.28)*
Decrease 1.06 (0.95-1.18)

1.19 (0.94-1.51)
1.11 (0.86-1.45)

1.00
0.91 (0.72-1.14)
1.13 (0.88-1.46)
0.96 (0.72-1.28)

1.00
1.05 (0.89-1.23)
1.12 (0.94-1.33)

1.00
1.04 (0.88-1.23)
0.92 (0.80-1.33)

1.21 (0.94-1.55)
0.94 (0.72-1.24)

1.00
0.88 (0.69-1.12)
1.20 (0.89-1.63)
1.09 (0.82-1.45)

1.00
1.09 (0.93-1.26)
1.08 (0.92-1.27)

1.00
1.07 (0.90-1.27)
1.04 (0.90-1.20)

1.31 (0.90-1.89)
1.02 (0.70-1.49)

1.00
0.99 (0.69-1.44)
1.26 (0.82-1.93)
1.11 (0.77-1.61)

1.00
0.98 (0.81-1.18)
1.03 (0.86-1.24)

1.00
1.00 (0.82-1.23)
0.97 (0.81-1.16)

Abbreviations: aOR, adjusted odds ratio; Cl, confidence interval; DERS, Difficulties in Emotional Regulation Scale; GEE, generalized estimating equations; PA, physical activity.

Notes: Partially adjusted models controlled for grade, ethnicity, province and school-level clustering. Fully adjusted models controlled for grade, ethnicity, spending money, all variables in table,

province and school-level clustering.

For substance use, “abstainers” did not engage in a specific behaviour at baseline or follow-up; “maintainers” continued the same level of frequency of the behaviour at baseline and follow-up;
“escalators” increased the frequency of the behaviour from baseline to follow-up; and “reducers” decreased the frequency of the behaviour from baseline to follow-up.

2 English grade in all provinces except Quebec, where the French grade was considered instead.

*p <0.05

female students are more likely to spend
time on their mobile phone.*” However,
these results should be interpreted with
caution, given that the vast majority of
both female and male students did not
meet screen time guidelines.

Finally, meeting the sleep guidelines both
years among females was negatively asso-
ciated with e-cigarette initiation. These
results are intuitive and add to the litera-
ture. While cannabis use and initiating
binge drinking have been associated with
not meeting the sleep guidelines,*** other
research has found no association.*? This
finding may be due to a shift in lifestyle
less conducive to sleep, although more
research is warranted.

In contrast to previous studies,'>'* men-
tal health indicators were not significantly
associated with e-cigarette initiation. Two
previous studies identified internalizing
problems (e.g. anxiety, depression) were

Vol 41, No 10, October 2021

associated with initiation of e-cigarettes
only but not dual use of e-cigarettes and
conventional cigarettes,'>!® while another
identified depressive symptoms as associ-
ated with initiation of e-cigarette use, cig-
arette use and dual use.® However, these
studies used different measures, accounted
for dual use of cigarettes and e-cigarettes,
and two did not control for cannabis
use,'® which has also been associated
with depression®** and could confound
results. Additional studies are necessary
to further explore the association between
mental health indicators and e-cigarette
initiation.

Results for the Difficulties in Emotional
Regulation Scale (DERS) were significant
for female students. This is consistent
with previous research that has found
emotional dysregulation to be associated
with cigarette initiation.”® Higher DERS
indicates lower levels of emotional regula-
tion, suggesting that female students are

potentially using e-cigarettes as a coping
strategy. Therefore, teaching alternative
positive coping strategies could be an
important component of e-cigarette pre-
vention programs for female students.

In contrast, higher flourishing was associ-
ated with increased odds of e-cigarette
initiation among males. This is opposite to
results that have linked higher flourishing
with less substance use or no effect,**8
suggesting that e-cigarettes are not being
used as a coping mechanism among
males. Curiosity about a novel product is
a leading reason adolescents try e-ciga-
rettes and could be motivating this group,
along with marketing that broadly appeals
to youth.*¢ Previous research has been
cross-sectional,***® and it is possible that
the direction of association changed after
students transitioned to more regular use.
Based on these results and the positive
associations seen between physical activ-
ity and e-cigarette use, e-cigarette use may
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be more of a social activity, but more
research is needed to explore this
hypothesis.

Strengths and limitations

The main strength of this study is the use
of a large, school-based longitudinal data-
set to examine factors associated with
e-cigarette use. In particular, the use of
passive consent procedures maximizes the
student participation rate and limits selec-
tion bias that is common in youth
substance-use studies that use active con-
sent procedures.’*®% This study is the
first of its kind to examine e-cigarette ini-
tiation in the Canadian context and how
changes in behaviour may impact e-ciga-
rette initiation among Canadian students.
The COMPASS study includes questions
that assess a range of health behaviours,
allowing a comprehensive examination of
the influence of demographic characteris-
tics, behavioural factors and mental health
indicators on e-cigarette initiation.

Although the COMPASS study has a large
sample size, it was designed to evaluate
changes in school programs and policies
using natural experiment methodology.
Therefore, it is not representative of all
Canadian secondary school students.
Also, because the questionnaire neither
defines “e-cigarette” nor lists brands, and
because of the changing language used by
youth to refer to e-cigarette devices (e.g.
“vaping,” “Juuling”), this study may under-
report e-cigarette use. It is also likely that
the relationship between risk factors and
e-cigarette initiation is influenced by other
factors not measured in the COMPASS sur-
vey, such as exposure to e-cigarette mar-
keting”!”1® or e-cigarette susceptibility.!?

Additionally, as is the case with most self-
report surveys, there could be reporting
bias with respect to substance use; how-
ever, students are assured of the ano-
nymity of their responses. Furthermore,
participant drop-out and limitations with
linking students across both waves may
have resulted in an underestimation of
e-cigarette initiation rates and their asso-
ciations with demographic and behav-
ioural variables, because students who are
linked over time are more likely to be
younger, female and less likely to use sub-
stances.®>% There were also some differ-
ences between the complete case sample
and those removed, as well as differences
between the samples in Part 1 and Part 2
that may have resulted in bias. Finally, the
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use of two time points prevented us from
assessing the temporal order between
changes in covariates at follow-up and
e-cigarette initiation (i.e. e-cigarette initia-
tion could have occurred before or after
covariate status at follow-up). Our analy-
sis of changes in characteristics on
e-cigarette use should therefore be consid-
ered exploratory.

Conclusion

This prospective study examining factors
associated with e-cigarette initiation pro-
vides novel evidence to support the need
for stronger e-cigarette prevention efforts
aimed at youth populations. Over the
span of just one year, almost one-third of
the sample of previous nonusers initiated
e-cigarette use. Prevention approaches
should target multiple health-risk behav-
iours to help prevent youth e-cigarette ini-
tiation. Additionally, given that Grade 9
students were at higher risk of initiation,
school-based approaches may benefit from
being implemented before high school.
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Abstract

Introduction: We compared smoking initiation and cessation in Quebec versus the rest
of Canada as possible underpinnings of the continued higher cigarette smoking preva-
lence in Quebec.

Methods: Data were drawn from the Canadian Community Health Survey (CCHS). We
compared average and sex-stratified prevalence estimates of (1) current cigarette smok-
ing in persons aged 15 years and older; (2) past-year initiation of cigarette smoking in
those aged 12 to 17 and 18 to 24 years; and (3) past-year cessation in adults aged 25
years and older in Quebec versus the other nine Canadian provinces in each two-year
CCHS cycle from 2007/08 to 2017/18.

Results: The prevalence of current smoking decreased from 25% to 18% among adults
aged 15 years and older in Quebec from 2007/08 to 2017/18, and from 22% to 16% in
the rest of Canada. Initiation among those aged 12 to 17 years decreased from 9% to
5% in Quebec, and from 7% to 3% in the rest of Canada. Neither initiation among
people aged 18 to 24 (at 6% and 7%, respectively) nor cessation among adults aged
25 and older (approximately 8%) changed over time in Quebec or in the rest of Canada.
In each two-year CCHS cycle, past-year initiation among those 12 to 17 years of age was
consistently higher in Quebec than in the rest of Canada, but there were no substantial
or sustained differences in initiation among people aged 18 to 24 or in past-year cessa-
tion. Findings were similar when stratified by sex.

Conclusion: Higher levels of smoking initiation among youth aged 12 to 17 years could
be a proximal underpinning of the continuing higher prevalence of smoking in Quebec
versus the rest of Canada.

Keywords: Canada, Quebec, smoking, Canadian Community Health Survey

Highlights

e Between fiscal years 2007/08 and
2017/18, the prevalence of ciga-
rette smoking decreased in both
Quebec and the rest of Canada.

e The percent of youth aged 12 to
17 years who initiated smoking
was consistently higher in Quebec
compared to the rest of Canada
from 2007/08 to 2017/18.

e Initiation among those aged 18 to
24 years and cessation among
adults aged 25 and older did not
differ between Quebec and the rest
of Canada.

e The continuing higher smoking
prevalence in Quebec could relate
in part to continuing higher levels
of initiation in adolescents.

Introduction

Cigarette smoking is a primary driver of
avoidable death! as well as an important
underpinning of social inequalities in
morbidity and mortality.? Historically, and
despite marked declines over four decades
in both Quebec and the rest of Canada

(i.e. the other nine provinces), the smok-
ing prevalence in Quebec consistently sur-
passes the Canadian average.** In 2000/01,
the prevalence was 30% in Quebec com-
pared to 26% in Canada overall. Two
decades later, in 2019, 17% of Quebecers
smoked compared to 15% of all Canadians.®
Previous studies have attributed this

differential to lower incomes in Quebec,’
to greater cigarette tax reductions in Quebec
in 1994 to prevent contraband tobacco,*’
and to antismoking messages not being
optimally adapted for francophones.® Reflec-
tive of these differences are the 10400
tobacco-related deaths that occur annu-
ally in Quebec,! and the age-standardized
lung cancer mortality rate (66 deaths per
100000 in Quebec vs. 52 deaths per
100000 in Canada). In fact, Quebec has
one of the highest provincial lung cancer
mortality rates in Canada.’

Key proximal drivers of smoking preva-
lence that can be targeted for intervention
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include the number of young people who
initiate smoking and the number of smok-
ers who quit. Historically, higher preva-
lence is also contributory but cannot in
and of itself be targeted for intervention.
The first puff on a cigarette is a critical
milestone in the natural course of smok-
ing onset! and existing data suggest that
initiation is higher in Quebec than in
Canada overall. In 2017, 9% of Grades 7
to 9 students in Canada had tried smoking
compared to 15% in Quebec, which is
almost double the national average.* The
average age at initiation is 13 years," and
99% of adult smokers in the US initiated
their first cigarette by age 26."

Although initiation is typically viewed as
an adolescent phenomenon, there is grow-
ing concern that the tobacco industry is
now targeting young adults because of
increasingly restrictive tobacco control
legislation protecting youth, and several
reports support that the incidence of initi-
ation in young adults is increasing.'*!s
Gagné and Veenstra'® reported that initia-
tion among youth aged 5 to 17 years in
Canada decreased from 2003 to 2013, but
did not change among young adults aged
18 to 25.

Cessation is also a proximal driver of
smoking prevalence.'” It improves chronic
disease incidence, reduces second-hand
smoke exposure and decreases mortality.
Cessation rates are similar in Quebec and
Canada overall. In 2000, 8% of former
smokers in Quebec had quit in the previ-
ous two years—the same as the Canadian
average of 8%.'® Data from the longitudi-
nal National Population Health Survey
showed that 16% of Quebecers who
smoked in 1995 were nonsmokers in
2010/11, compared to 12% nationally."
More recent data on differences in cessa-
tion across provinces are scarce.

Although reports on smoking prevalence,
initiation and cessation in Canada are
released regularly, no publication to date
has studied initiation and cessation as
proximal contributors to smoking preva-
lence in Quebec versus the rest of Canada.
Our objective was to compare these two
indicators in Quebec versus the rest of
Canada in each of six consecutive two-
year cycles of the Canadian Community
Health Survey (CCHS), between 2007,/08
and 2017/18. We hypothesized that if
either or both indicators differed between
Quebec and the rest of Canada consistently
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over time, they might represent targets for
more intense intervention to facilitate
faster decreases in smoking prevalence in
Quebec to better align with that in the rest
of Canada.

Accordingly, we report prevalence of past-
year initiation of a first whole cigarette
among youth aged 12 to 17 years in
Quebec versus the rest of Canada. We also
report past-year initiation among young
adults aged 18 to 24 years because of con-
cerns that the incidence of smoking initia-
tion in young adults is increasing.!>!
Finally, because sustained cessation is rel-
atively rare in smokers aged wunder
25 years,* we present past-year cessation
among smokers aged 25 years and older
in Quebec versus the rest of Canada. The
rest of Canada is used as a comparative
because of similar country-wide tobacco
control legislation.

Methods

We used data from the CCHS, the largest
health surveillance dataset in Canada.?
CCHS content covers health status, health
care utilization and determinants of health
in the Canadian population aged 12 years
and older. The CCHS provides reliable
estimates of health indicators at the health
region level (i.e. geographical units) within
provinces every two years. Questionnaires
were administered using computer-assisted
interviews in English or French in 2001,
2003 and 2005, and then annually since
2007.

Approximately 130000 Canadians (10000
aged 12-17 years and 120000 aged > 18),
including 20000 to 24000 Quebecers,
were recruited into the CCHS in each two-
year cycle between 2007/08 and 2017/18.
National response proportions were 76.4 %
in 2007/08, 72.3% in 2009/10, 68.4% in
2011/12, 66.2% in 2013/14, 59.5% in
2015/16, and 60.8% in 2017/18. Details of
the sampling methods are available else-
where.? This study did not require ethics
review because the data are legally acces-
sible to the public and appropriately pro-
tected by law.

Study variables

Current smoking was assessed with the
question, “Have you smoked more than
100 cigarettes (about 4 packs) in your
life?” Participants who responded “no”
were coded as never smokers. Those who
responded “yes” were asked, “At the

present time, do you smoke cigarettes
every day, occasionally or not at all?”
Participants who responded “every day”
or “occasionally” were coded as current
smokers.

Past-year initiation of a first cigarette
among participants aged 12 to 17 and 18
to 24 was measured by asking, “Have you
ever smoked a whole cigarette?” and “At
what age did you smoke your first whole
cigarette?” We categorized participants as
“past-year initiators” if they had smoked
their first whole cigarette at or in the year
prior to their current age. Participants who
had never smoked a whole cigarette and
past-year initiators were included in the
denominator used to compute the preva-
lence of past-year initiation. Those who
had initiated their first cigarette two or
more years prior to their current age were
not included in the denominator since
they were no longer eligible to initiate a
first cigarette in the past year.

Past-year cessation was assessed based on
respondents’ smoking history. Former
smokers included daily or non-daily smok-
ers who had quit smoking completely. In
former smokers who had never smoked
daily, past-year cessation was measured
with the question, “When did you stop
smoking?” In former smokers who had
smoked daily and stopped completely, it
was assessed with the question, “When
did you stop smoking daily?” Finally, in
former smokers who had smoked daily,
stopped smoking daily, but continued
smoking on a non-daily basis before stop-
ping completely, past-year cessation was
assessed with the question, “When did
you stop smoking completely?” Response
options ranged from “less than one year
ago” to “3 or more years ago.” We catego-
rized former smokers as “past-year quit-
ters” if they reported quitting smoking
“less than a year ago.” Current smokers
and past-year quitters were included in
the denominator of the computation of
the prevalence of past-year cessation.

Statistical analyses

We described prevalence estimates and
95% confidence intervals for both sexes
combined and then in males and females
separately for (1) current smoking among
persons aged 15 years and older (as is
commonly reported in other Canadian
surveys);*?? (2) past-year initiation of a
first cigarette among persons aged 12 to
17 and aged 18 to 24; and (3) past-year
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cessation among persons aged 25 years
and older in the province of Quebec and
in the other nine provinces in the rest of
Canada across two-year periods between
2007/08 and 2017/18.

Also, to check for differences within the
rest of Canada compared to Quebec, we
stratified the rest-of-Canada data into four
provinces or regions (i.e. the Atlantic
provinces, Ontario, the Prairies, British
Columbia). Two-year periods were exam-
ined because the CCHS is designed to be
analyzed in two-year cycles and, because
the sample size for any single year is rela-
tively small, to improve the precision of
our estimates.

According to the 2017/18 CCHS, there
were no missing data on sex or province
of residence. Missing data on current
smoking (among participants aged > 15
years) was less than 0.1%, on past-year
initiation (among participants aged > 12)
was 3.7% and on past-year cessation
(among participants aged > 25) was 3.4%.%

We report the statistical significance of
differences in the proportions estimated
between Quebec and the rest of Canada
(i.e. the other nine Canadian provinces) in
each two-year cycle. Sensitivity analyses

comparing estimates for occasional and
daily smoking separately are available on
request. We used the survey and bootstrap
weights developed by Statistics Canada to
account for the CCHS sampling strategy**
and produce representative estimates,
using the svy:prop command in Stata® to
estimate proportions and the lincom com-
mand to test differences in proportions.
Aligned with Statistics Canada’s Remote
Submit Pilot Project reporting guidelines,
estimates are reported without decimals.
Analyses were undertaken using a listwise
deletion approach in Stata 16.%

Results
Current smoking

The prevalence of current smoking among
persons aged 15 years and older declined
steadily across all 10 provinces from
2007/08 to 2017/18 (Table 1). In Quebec,
the proportion of current smokers
decreased from 25% in 2007/08 to 18% in
2017/18, and in the rest of Canada it
declined from 22% to 16% (p-values for
the differences between estimates in
Quebec vs. the rest of Canada were statis-
tically significant at the 0.05 level at all
time points). Absolute rates of decline
were similar in Quebec and the rest of

TABLE 1

Canada (i.e. 7% vs. 6%, respectively) as
was the relative decline (i.e. 28% in
Quebec vs. 27% in the rest of Canada).
This finding was consistent across sex
(Table 1). The declines were driven pri-
marily by decreases in daily rather than
occasional smoking (data available on
request).

A comparison of Quebec with the rest of
Canada divided into four provinces and
regions suggests that the pattern of decline
in Quebec resembles the patterns in the
Atlantic provinces and the Prairies. In
2007/08, the prevalence of current smok-
ing was lower in Ontario and British
Columbia, and since the absolute declines
were similar across provinces, the preva-
lence in these two provinces remained
lower over time. These data suggest that
overall, the prevalence of current smoking
outside Quebec in the rest of Canada is
driven by the lower prevalence in Ontario
and the markedly lower prevalence in
British Columbia.

Past-year initiation among adolescents

The prevalence of past-year smoking initi-
ation among adolescents aged 12 to
17 years declined from 9% in 2007/08 to
5% in 2017/18 in Quebec, an absolute

Prevalence of current smoking among persons aged 15 years and older in Quebec versus the rest of Canada,* CCHS, 2007 to 2018

Current smoking

2007/08 2009/10 2011/12 2013/14 2015/16 2017/18

%° (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI)

Total
Quebec 25 (24-26)" 24 (23-25)" 23 (22-24) 21 (20-22) 19 (18-20) 18 (18-19)*
Rest of Canada 22 21-22)" 20 (20-21)" 20 (20-21)" 19 (18-19) 18 (17-18)" 16 (16-16)
Atlantic provinces* 25 (24-26) 24 (23-25) 24 (22-25) 22 (21-23) 20 (19-21) 18 (17-19)
Ontario 21 (21-22) 20 (19-20) 20 (19-21) 18 (18-19) 17 (17-18) 16 (15-17)
Prairies? 24 (23-25) 23 (22-24) 22 (21-23) 20 (19-21) 19 (19-20) 18 (17-19)
British Columbia 19 (18-20) 17 (16-19) 16 (15-17) 16 (15-17) 15 (14-16) 13 (12-14)

Males
Quebec 28 (26-29)" 26 (25-28)" 26 24-27) 24 (22-25) 21 (19-22) 21 (20-22)
Rest of Canada 25 (24-26) 24 (23-24) 23 (22-24) 22 (21-23) 21 (20-21) 19 (18-20)"

Females

Quebec 23 (22-24) 21 (20-23)" 21 (19-22)" 19 (18-20)" 17 (16-18)" 16 (15-17)"
Rest of Canada 19 (18-19)" 17 (17-18)" 17 (17-18)" 15 (15-16)" 15 (15-16)" 13 (12-13)°

Abbreviations: CCHS, Canadian Community Health Survey; Cl, confidence interval.
2 Rest of Canada includes nine Canadian provinces (i.e. British Columbia, Alberta, Saskatchewan; Manitoba, Ontario, New Brunswick, Nova Scotia, Prince Edward Island, Newfoundland and Labrador).

b Percentages were rounded to the nearest integer.

¢ New Brunswick, Nova Scotia, Prince Edward Island and Newfoundland and Labrador.

4 Alberta, Saskatchewan and Manitoba.

" Indicates that differences between estimates for Quebec vs. the rest of Canada were statistically significant at the 0.05 level.
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difference of 4% (Table 2). The absolute
difference was also 4% in the rest of
Canada (i.e. the prevalence declined from
7% to 3%). Apart from 2007/08, p-values
for the differences between estimates for
Quebec versus the rest of Canada were
statistically significant at all time points.
This pattern was consistent across sex
(Table 2), and comparison of Quebec with
the rest of Canada divided into four regions
did not alter interpretation of the data.

Past-year initiation among young adults

Past-year initiation among young adults
aged 18 to 24 did not decline in Quebec or
in the rest of Canada over time—it
remained relatively stable at 6% and 7%,
respectively (Table 3). None of the differ-
ences between estimates for Quebec ver-
sus the rest of Canada at the six time
points investigated were statistically sig-
nificant. Initiation in young adulthood
was consistently higher in males than
females in both Quebec and the rest of
Canada. Comparison of Quebec with the
rest of Canada divided into four regions
did not alter interpretation of the data.

Past-year cessation

The prevalence of past-year cessation among
adults aged 25 years and older remained

steady over time at approximately 8% in
both Quebec and the rest of Canada (Table
4). Apart from the difference in 2011/12,
none of the differences between estimates
for Quebec versus the rest of Canada were
statistically significant at any of the six
time points investigated. This pattern was
similar across sex (Table 4), as well as in
Quebec compared to four provinces or
regions in the rest of Canada.

Discussion

Cigarette smoking has decreased in both
Quebec and the rest of Canada over the
past decade, underscoring continuing
progress in the fight against smoking
across the country. Specifically, preva-
lence declined by 7% in Quebec (i.e. from
25% to 18%) and by 6% in the rest of
Canada (i.e. from 22% to 16%). Our
results suggest that, in addition to its his-
torically higher prevalence, the generally
higher prevalence of smoking in Quebec
versus the rest of Canada relates to the
consistently higher initiation rate among
Quebec youth aged 12 to 17 over the past
decade. The identification of proximal
drivers of smoking prevalence in Quebec
that are amenable to intervention could
signal where changes or intensification in
policy and programs might accelerate

TABLE 2

declines, thus rendering the prevalence of
smoking in Quebec more comparable to
that in the rest of Canada. In particular,
the low prevalence of cigarette smoking in
British Columbia and Ontario represents
an attainable target for Quebec.

In this current study, we compared initia-
tion and cessation in Quebec and the rest
of Canada to identify proximal drivers of
smoking prevalence in Quebec. Three key
findings emerged. First, cessation among
adults aged 25 years and older remained
virtually unchanged, at 8% over the past
decade in both Quebec and the rest of
Canada. Second, smoking initiation among
young adults aged 18 to 24 years did not
differ between Quebec and the rest of
Canada or change over time. Third, smok-
ing initiation among adolescents was con-
sistently higher in Quebec than in the rest
of Canada, suggesting that adolescent ini-
tiation may be an actionable driver of the
continued higher smoking prevalence in
Quebec.

Despite previous efforts®”® to understand
variations in Quebec versus other Canadian
provinces, this persistent gap in initiation
may be the result of differences in under-
lying and more distal drivers of prevalence

Prevalence of past-year smoking initiation among youth aged 12 to 17 years in Quebec versus the rest of Canada,* CCHS, 2007 to 2018

Past-year smoking initiation

2007/08 2009/10 2011/12 2013/14 2015/16 2017/18
%" (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI)
Total
Quebec 9 (7-10) 9 (7-12)* 10 (7-12)* 7 (5-9) 6 (5-7)* 54-7)"
Rest of Canada 7 (6-8) 6 (6-7)" 5 (5-6)" 5 (4-6)" 4 (3-5)" 3 (24"
Atlantic provinces 7 (5-9) 7 (5-9) 7 (5-9) 6 (5-8) 5 (3-6) 3(2-4)
Ontario 6 (5-8) 5 (4-6) 4 (4-5) 5 (4-6) 4 (2-5) 4 (2-5)
Prairies? 8 (7-10) 8 (6-10) 7 (5-9) 6 (5-8) 5 (5-8) 2(2-3)
British Columbia 7 (5-9) 6 (4-8) 5(3-6) 4 (2-5) 3 (2-4) 3(2-4)
Males
Quebec 9 (7-12) 10 (7-13) 9 (6-12) 8 (6-10)" 6 (4-8) 6 (4-8)
Rest of Canada 8 (7-9) 7 (6-8) 6 (5-7) 5 (4-6) 4 (3-5) 4 (3-5)
Females
Quebec 8 (6-11) 9 (6-12) 10 (7-13)" 6 (4-8) 6 (4-8)" 53-7)
Rest of Canada 6 (5-7) 6 (5-7) 5 (4-5)" 5 (4-6) 4 (3-5)" 2 (23

Abbreviations: CCHS, Canadian Community Health Survey; Cl, confidence interval.

Rest of Canada includes nine Canadian provinces (i.e. British Columbia, Alberta, Saskatchewan, Manitoba, Ontario, New Brunswick, Nova Scotia, Prince Edward Island and Newfoundland and

Labrador).

b Percentages were rounded to the nearest integer.

<New Brunswick, Nova Scotia, Prince Edward Island and Newfoundland and Labrador.

4 Alberta, Saskatchewan and Manitoba.

“Indicates that differences between estimates for Quebec vs. the rest of Canada were statistically significant at the 0.05 level.
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TABLE 3
Prevalence of past-year smoking initiation among young adults aged 18 to 24 years in Quebec versus the rest of Canada,?
CCHS, 2007 to 2018

Past-year smoking initiation

2007/08 2009/10 2011/12 2013/14 2015/16 2017/18
%" (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI)
Total
Quebec 6 (4-8) 6 (4-8) 8 (5-11) 6 (4-9) 6 (4-8) 6 (4-9)
Rest of Canada 7 (6-8) 7 (6-9) 7 (6-8) 7 (6-8) 6 (5-7) 7 (6-9)
Atlantic provinces 4 (2-6) 8 (5-10) 7 (4-9) 10 (7-13) 4 (2-6) 8 (4-12)
Ontario 8 (6-9) 8 (6-10) 8 (6-9) 6 (5-8) 7 (5-8) 8 (5-10)
Prairies? 6 (5-8) 7 (5-9) 547 6 (4-8) 6 (4-8) 8 (6-10)
British Columbia 7 (5-10) 6 (4-8) 5(3-6) 6 (3-9) 7 (4-9) 6 (4-9)
Males
Quebec 6 (3-10) 8 (5-12) 9 (5-14) 8 (5-12) 8 (5-12) 8 (4-12)
Rest of Canada 8 (6-9) 9 (7-11) 8 (7-10) 10 (8-11) 7 (5-8) 9 (7-11)
Females
Quebec 6 (2-9) 3 (1-5) 8 (4-12) 5 (1-8) 5(2-7) 5 (1-8)
Rest of Canada 6 (5-8) 6 (4-7) 5 (4-6) 4 (3-5) 6 (4-8) 6 (4-8)

Abbreviations: CCHS, Canadian Community Health Survey; Cl, confidence interval.

Rest of Canada includes nine Canadian provinces (i.e. British Columbia, Alberta, Saskatchewan, Manitoba, Ontario, New Brunswick, Nova Scotia, Prince Edward Island, Newfoundland and
Labrador).

b Percentages were rounded to the nearest integer.

¢New Brunswick, Nova Scotia, Prince Edward Island and Newfoundland and Labrador.

4 Alberta, Saskatchewan and Manitoba.

Note: None of the differences between estimates for Quebec vs. the rest of Canada were statistically significant at the 0.05 level.

TABLE 4
Prevalence of past-year cessation among adults aged 25 years and older in Quebec versus the rest of Canada,” CCHS, 2007 to 2018

Past-year cessation

2007/08 2009/10 2011/12 2013/14 2015/16 2017/18
%" (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI)
Total
Quebec 8 (7-9) 7 (6-9) 10 (8-11)* 9 (8-10) 9 (8-10) 8 (7-9)
Rest of Canada 8(8-9) 7 (7-8) 8 (7-9) 8 (7-9) 8 (7-9) 8 (7-9)
Atlantic provinces 9 (8-11) 8 (6-9) 8 (7-10) 9 (7-10) 10 (8-11) 9 (8-11)
Ontario 8 (7-9) 6 (5-7) 7 (6-8) 7 (6-8) 8 (7-9) 7 (6-8)
Prairies? 8 (7-9) 7 (6-9) 8 (7-10) 7 (6-9) 8 (7-9) 7 (6-9)
British Columbia 8 (7-9) 9(8-11) 9 (7-11) 10 (8-13) 8 (6-10) 11 (9-14)
Males
Quebec 7 (6-9) 8 (6-10) 9 (7-11) 10 (8-11) 8 (7-10) 9 (7-11)
Rest of Canada 8 (7-9) 7 (6-8) 8 (7-8) 8 (7-9) 8 (7-9) 8 (7-9)
Females
Quebec 9 (7-10) 7 (5-8) 10 (8-12) 8 (7-10) 9 (7-11) 7 (6-9)
Rest of Canada 8(8-9) 8 (7-9) 8 (7-9) 7 (6-9) 8 (7-10) 7 (6-9)

Abbreviations: CCHS, Canadian Community Health Survey; Cl, confidence interval.

2 Rest of Canada includes nine Canadian provinces (i.e. British Columbia, Alberta, Saskatchewan, Manitoba, Ontario, New Brunswick, Nova Scotia, Prince Edward Island, Newfoundland and
Labrador).

b Percentages were rounded to the nearest integer.

¢ New Brunswick, Nova Scotia, Prince Edward Island and Newfoundland and Labrador.

4 Alberta, Saskatchewan and Manitoba.

“Indicates that differences between estimates for Quebec vs. the rest of Canada were statistically significant at the 0.05 level.
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including population characteristics and
government investment in public health
and in particular, in tobacco control initia-
tives. The next few paragraphs discuss
three possible underpinnings for this lat-
ter finding, including differences in the
prevalence of specific risk factors for ciga-
rette smoking initiation, timing of tobacco
control legislation and differential avail-
ability of tobacco control programs in
Quebec versus the rest of Canada.

Prevalence of risk factors for initiation

In a systematic review, Wellman et al.?
identified 98 conceptually different pre-
dictors of cigarette smoking initiation in
53 population-based longitudinal studies.
An increased risk of smoking onset has
consistently been found for increased age
and grade, lower socioeconomic status,
poor academic performance, low self-esteem,
low parental supervision, sensation-seeking
and rebelliousness, intention to smoke in
the future, receptivity to tobacco promo-
tion efforts, susceptibility to smoking,
family members’ smoking, having friends
who smoke and exposure to films. This
evidence base has methodological chal-
lenges, and research identifying predictors
of adolescent smoking in more recent
years remains critical.

However, juxtaposition of the strength of
the associations and the prevalence of
each predictor across jurisdictions (i.e. in
Quebec vs. in other Canadian provinces)
could provide actionable evidence on spe-
cific predictors relevant for new or intensi-
fication of existing tobacco control policies
and interventions. For example, if the
prevalence of school dropouts or per-
ceived frequency of friends smoking is
higher in Quebec than elsewhere, public
health planners and policy makers will
need to reflect on whether tobacco control
interventions in Quebec should address
these issues specifically. Further, reflec-
tion on the feasibility and effectiveness of
preventive intervention addressing each
potential predictor (in addition to the
strength of the association with initiation
and its prevalence) could permit assess-
ment of where the “biggest bang for the
buck” might be achieved in terms of pro-
grams or policy.

Tobacco control legislation

Beyond underlying population character-
istics, sociocultural norms related to
smoking are strongly associated with

Vol 41, No 10, October 2021

smoking behaviour,??®* and population-
level tobacco control policies are critical
reflections as well as drivers of these
norms.?>*® Quebec has been actively
engaged in tobacco control for several
decades and has implemented smoking
bans similar to those in the other prov-
inces. Relatively recent legislation (i.e. An
Act to amend the Tobacco Act and other
legislative provisions [2005] and An Act to
bolster tobacco control [2015]) has included
provisions to prevent smoking among
adolescents, such as prohibiting smoking
on school grounds, eliminating sales to
minors and banning flavoured tobacco
products.’

However, despite the similarity in legisla-
tive objectives across Canada, the timing
of certain specific legislation has lagged in
Quebec. For example, Quebec has lagged
in tobacco taxation,* a measure known to
be effective in reducing smoking preva-
lence in young people.** In addition,
whereas other Canadian provinces began
prohibiting smoking in cars with minors
in 2008, Quebec was the last province to
do so, only banning it in 2016.* It is pos-
sible that these timing differences reflect
that antismoking social norms evolve dif-
ferently across provinces and contribute
to the persistent differences in youth
initiation.

Tobacco control programs

In addition to variability in risk factors for
smoking initiation and lags in tobacco leg-
islation across provinces, differences in
the number, content and effectiveness of
tobacco prevention interventions across
provinces could influence the prevalence
of youth initiation.

To date, the evidence for community and
school-based smoking prevention pro-
grams is mixed. For example, in a 2011
review of 25 controlled trials examining
the effectiveness of community interven-
tions using coordinated, multicomponent
programs in reducing smoking uptake in
young people, the authors concluded that
there is some evidence to support effec-
tiveness, but the evidence is not strong
and contains methodological flaws.?* A
2013 Cochrane review of 49 randomized
controlled trials of interventions aiming to
prevent children who had never smoked
from becoming smokers found a signifi-
cant effect of the interventions in prevent-
ing young people from starting smoking at
longer than one year after completion of

the intervention.’® Programs that used a
social competence approach and those
that combined a social competence with a
social influence approach were more
effective than other programs. However, at
one year or less there was no overall
effect, except for programs that taught
young people to be socially competent
and to resist social influences.

A more recent (2015) review of 16 con-
trolled trials found no evidence that
school-based smoking prevention pro-
grams have a significant effect on prevent-
ing adolescent girls from smoking.** The
authors suggested that additional research
should focus on combining school-based
programs with mass media interventions,
and on developing girl-specific interven-
tions, as potentially more effective than
school-based intervention programs alone.?

Despite the mixed evidence on effective-
ness, it might be informative to enumerate
and compare the array of community and
school-based smoking prevention pro-
grams available across provinces to assess
whether differences in availability could
underpin the persistent higher prevalence
of smoking initiation in Quebec. For
example, tobacco preventive interventions
that target youth, such as La gang allumée
in Quebec, aim to create awareness about
tobacco consumption among youth aged
11 to 17 years.*” However, tobacco educa-
tion is not part of the Quebec elementary
school curriculum, as it is in several other
Canadian provinces. Because of the high
smoking prevalence, the Government of
Quebec has recently released a new plan
known as the “Stratégie pour un Québec
sans tabac 2020-2025,” which among other
objectives aims to prevent tobacco use in
youth by implementing new mass media
campaigns and school-based programs.

Strengths and limitations

This is the first study to study initiation
and cessation as proximal contributors to
smoking prevalence in Quebec compared
to the rest of Canada.

However, this study does have certain
limitations. First, it relies on self-reports of
cigarette smoking initiation and cessation,
which could have resulted in misclassifi-
cation. Second, participant response pro-
portions decreased over time, which could
indicate a potential for selection bias.
Finally, CCHS sampling methodology
changed in 2015 to update sample allocation
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between regions and include a second
sampling list to enable more representa-
tive estimates of the youth population
aged 12 to 17. Statistics Canada advises
that estimates before and after 2015 should
be compared with caution, although these
changes are unlikely to have resulted in
differences in smoking prevalence.

Conclusion

Although the prevalence of current smok-
ing has declined in Quebec since 2007/08,
it remains higher than in the rest of
Canada. The prevalence of both smoking
cessation and initiation among young
adults was similar in Quebec and the rest
of Canada. However, smoking initiation
remains higher among Quebec adoles-
cents, likely contributing to the higher
prevalence of current smoking in Quebec.

Even if no new interventions are imple-
mented or if current tobacco control
efforts are not intensified, Quebec may
attain the lower prevalence estimates
observed in other provinces as Quebecers
continue to positively respond to current
norms and tobacco control efforts, and as
the prevalence of smoking stabilizes at a
very low level in the rest of Canada.

However, continuing declines in the future
are not guaranteed, and the time frame in
which Quebec might achieve the preva-
lence estimates observed in the rest of
Canada is unknown. Because youth initia-
tion was the only proximal indicator in
our study that was higher in Quebec than
in the rest of Canada, prioritizing efforts
to prevent youth initiation is likely to help
ensure continuing declines in smoking
prevalence in Quebec. It may also acceler-
ate the rate of decline in smoking so that
Quebec attains a prevalence similar to the
rest of Canada in a shorter time frame.

Further investigation is needed to identify
more distal factors underpinning the
higher prevalence of smoking initiation,
including the identification of differences
in Quebec and the rest of Canada in risk
factors for smoking initiation, in tobacco
control legislation and in the availability
of smoking prevention programs.

Acknowledgements

We thank Statistics Canada and Pascal
Demay-Demers for enabling remote access
to the CCHS dataset through the Remote
Submit Pilot Project during the COVID

Health Promotion and Chronic Disease Prevention in Canada

Research, Policy and Practice

pandemic. We thank Dr. Adrian Ghenadenik
and Fady Michael for their contributions
to this paper.

Funding

This project was supported through funds
obtained by KLF for a Prevention Innovation
Grant from the Canadian Cancer Society
(#705561) and the Canadian Institutes of
Health Research (#CCP-155425). KLF co-
holds a Myriagone McConnell-Université
de Montréal Chair in youth knowledge
mobilization. JOL holds a Canada Research
Chair in the early determinants of adult
chronic disease. TG is funded by postdoc-
toral fellowship awards from the Canadian
Institutes for Health Research and Fonds
de recherche du Québec—Santé.

Conflicts of interest

JOL is a member of the HPCDP Editorial
Board. JOL and TG are Guest Editors on
this special theme issue of HPCDP, but
recused themselves from the review
process.

Authors’ contributions and
statement

AP reviewed the literature and drafted the
manuscript. JOL contributed to interpreta-
tion of the data and wrote sections of the
article. TG conducted the analyses and
wrote sections of the article. CC critically
reviewed the article. KLF obtained funding
and critically reviewed the article. All
authors commented on and approved the
final manuscript as submitted and agree to
be accountable for all aspects of the work.

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

References

1. Camirand H, Traoré I, Bauline J.
Lenquéte québécoise sur la santé de
la population, 2014-2015: pour en
savoir plus sur la santé des Québécois.
Résultats de la deuxieme édition.
Québec (QC): Institut de la statistique
du Québec; 2016. 208 p.

2. Petrovic D, de Mestral C, Bochud M,
et al. The contribution of health
behaviors to socioeconomic inequali-
ties in health: a systematic review.
Prev Med. 2018;113:15-31. https://doi
.org/10.1016/j.ypmed.2018.05.003

10.

11.

Gilmore J. Report on smoking preva-
lence in Canada, 1985 to 2001.
Ottawa (ON): Statistics Canada,
Division HS; 2002. 57 p. [Statistics
Canada, Catalogue No.: 82F0077XIE].

Reid J, Hammond D, Tarigq U,
Burkhalter R, Rynard V, Douglas O.
Tobacco use in Canada: patterns and
trends, 2019 edition. Waterloo (ON):
Propel Centre for Population Health
Impact, University of Waterloo; 2019.
118 p.

Aubin J, Caouette L. L'usage de la
cigarette au Québec de 1985 a 1994:
une comparaison avec le Canada.
Can J Public Health. 1998;89(1):22-7.
https://doi.org/10.1007/BF03405789

Statistics Canada. Canadian smoking
prevalence, overview of historical
trends, 2001-2019: Canadian Community
Health Survey, 2001-2019 [Internet].
Ottawa (ON): Statistics Canada; 2019
[cited 2020 Sep 21]. Available from:
http://nbatc.ca/wp-content/uploads
/2020/08/CCHS-2001-2019-trends.pdf

Hamilton V, Levinton C, St-Pierre Y,
Grimard F. The effect of tobacco tax
cuts on cigarette smoking in Canada.
CMAJ. 1997;156(2):187-91.

Wharry S. Canada a country of two
solitudes when smoking rates among
anglophones, francophones compared.
Can Med Assoc J. 1997;156(2):244-5.

Canadian Cancer Statistics Advisory
Committee. Canadian cancer statis-
tics: a 2020 special report on lung
cancer. Toronto (ON): Canadian Cancer
Society; 2020. 53 p.

Gervais A, O’Loughlin J, Meshefedjian
G, Bancej C, Tremblay M. Milestones
in the natural course of onset of ciga-
rette use among adolescents. CMAJ.
2006;175(3):255-61.  https://doi.org
/10.1503/cma;j.051235

Azagba S, Baskerville NB, Minaker L.
A comparison of adolescent smoking
initiation measures on predicting
future smoking behavior. Prev Med
Rep. 2015;2:174-7. https://doi.org/10
.1016/j.pmedr.2015.02.015

Vol 41, No 10, October 2021



https://doi.org/10.1007/BF03405789
https://doi.org/10.1503/cmaj.051235
https://doi.org/10.1503/cmaj.051235
https://doi.org/10.1016/j.pmedr.2015.02.015
https://doi.org/10.1016/j.pmedr.2015.02.015

12.

13.

14.

15.

16.

17.

18.

19.

US Department of Health and Human
Services. Preventing tobacco use
among youth and young adults: a
report of the Surgeon General. Atlanta
(GA): US Department of Health and
Human Services, Centers for Disease
Control and Prevention, National
Center for Chronic Disease Prevention
and Health Promotion, Office on
Smoking and Health; 2012. 1395 p.

Hammond D. Smoking behaviour
among young adults: beyond youth
prevention. Tob Control. 2005;14(3):
181-5. https://doi.org/10.1136/tc.2004
.009621

Perry CL. The tobacco industry and
underage youth smoking: tobacco indus-
try documents from the Minnesota
litigation. Arch Pediatr Adolesc Med.
1999;153(9):935-41.  https://doi.org
/10.1001/archpedi.153.9.935

Substance Abuse and Mental Health
Services Administration (SAMHSA).
Results from the 2008 National
Survey on Drug Use and Health:
national findings. Rockville (MD):
SAMHSA; 2009. [NSDUH Series H-36,
HHS Publication No. SMA 09-4434].

Gagné T, Veenstra G. Trends in
smoking initiation in Canada: Does
non-inclusion of young adults in
tobacco control strategies represent a
missed opportunity? Can J Public
Health. 2017;108(1):e14-e20. https://
doi.org/10.17269/cjph.108.5839

Patel MS, Steinberg MB. In the clinic.
Smoking cessation. Ann Intern Med.
2016;164(5):ITC33-ITC48. https://doi
.org/10.7326/AITC201603010

Statistics Canada. Table 13-10-0073-
01. Former smokers (daily or occasio-
nal), by age group and sex, household
population aged 12 and over, Canada,
provinces, territories, health regions
(January 2000 boundaries) and peer
groups [Internet]. Ottawa (ON):
Statistics Canada; 2000 [cited 2019
Dec 13]. Available from: https://doi
.org/10.25318/1310007301-eng

Statistics Canada. Table 13-10-0438-01.
Smoking, changes between 1994/1995
and 2004/2005, 2006/2007, 2008/2009
and 2010/2011. Ottawa (ON): Statistics
Canada; 2011 [cited 2019 Dec 13].
Available from: https://doi.org/10
.25318/1310043801-eng

Vol 41, No 10, October 2021

20.

21.

22.

23.

24.

25.

26.

Statistics Canada. Canadian Community
Health Survey - annual component
(CCHS) [Internet]. Ottawa (ON):
Statistics Canada; 2018 [cited 2020
Dec 13]. Available from: https://
www23.statcan.gc.ca/imdb/p2SV.pl
?Function = getSurvey&Id = 795204

Statistics Canada. Canadian Tobacco,
Alcohol and Drugs Survey (CTADS):
summary of results for 2017. Ottawa
(ON): Government of Canada; 2017
[cited 2021 Mar 30]. Available from:
https://www.canada.ca/en/health
-canada/services/canadian-tobacco
-alcohol-drugs-survey/2017-summary
.html#shr-pg0

Statistics Canada. Canadian Tobacco
and Nicotine Survey (CTNS): sum-
mary of results for 2019. Ottawa
(ON): Government of Canada; 2019
[cited 2021 Jun 21]. Available from:
https://www.canada.ca/en/health
-canada/services/canadian-tobacco
-nicotine-survey/2019-summary.html

Statistics Canada. Canadian Community
Health Survey: public use microdata
file, 2017/2018 [Internet]. Ottawa (ON):
Statistics Canada; 2020 [cited 2021 Mar
30]. Available from: http://odesil
.scholarsportal.info/documentation
/JCCHS_2017-2018/CCHS2017
-2018PUMFDataDictionary.pdf

Gagné C, Roberts G, Keown L-A.
Weighted estimation and bootstrap
variance estimation for analyzing sur-
vey data: how to implement in selec-
ted software. Ottawa (ON): Statistics
Canada; 2014 [modified 2015 Nov 27;
cited 2021 Mar 30]. Available from:
https://www150.statcan.gc.ca/nl
/pub/12-002-x/2014001/article/11901
-eng.htm

StataCorp. Stata statistical software:
release 16. College Station (TX):
StataCorp LLC; 2019.

Wellman RJ, Dugas EN, Dutczak H,
et al. Predictors of the onset of ciga-
rette smoking: a systematic review of
longitudinal population-based studies
in youth. Am J Prev Med. 2016;51(5):
767-78. https://doi.org/10.1016/j.amepre
.2016.04.003

27.

28.

29.

30.

31.

32.

33.

Schoenaker D, Brennan E, Wakefield
MA, Durkin S. Anti-smoking social
norms are associated with increased
cessation behaviours among lower
and higher socioeconomic status
smokers: a population-based cohort
study. PLoS ONE. 2018;13(12):
€0208950. https://doi.org/10.1371
/journal.pone.0208950

East KA, Hitchman SC, McNeill A,
Thrasher J, Hammond D. Social
norms towards smoking and vaping
and associations with product use
among youth in England, Canada,
and the US. Drug Alcohol Depend.
2019;205:107635.  https://doi.org/10
.1016/j.drugalcdep.2019.107635

Durkin SJ, Schoenaker D, Brennan E,
Bayly M, Wakefield M. Are anti-
smoking social norms associated with
tobacco control mass media cam-
paigns, tax and policy changes?
Findings from an Australian serial
cross-sectional population study of
smokers. Tob Control. 2021;30(2):
177-84. https://doi.org/10.1136
/tobaccocontrol-2019-055325

Frohlich KL, Potvin L. Transcending
the known in public health practice.
Am J Public Health. 2008;98(2):216-
21. https://doi.org/10.2105/ajph.2007
114777

Canadian Cancer Society. Overview
summary of federal/provincial/terri-
torial tobacco control legislation in
Canada. Toronto (ON): Canadian
Cancer Society; 2017. 123 p.

Reid J, Hammond D. Tobacco use in
Canada: patterns and trends, 2019
edition (supplement: tobacco control
policies in Canada). Waterloo (ON):
Propel Centre for Population Health
Impact, University of Waterloo; 2019.
37 p.

Sharbaugh MS, Althouse AD, Thoma
FW, Lee JS, Figueredo VM, Mulukutla
SR. Impact of cigarette taxes on
smoking prevalence from 2001-2015:
a report using the behavioral and risk
factor surveillance survey (BRFSS).
PL0S ONE. 2018;13(9):0204416. https://
doi.org/10.1371/journal.pone.0204416

Health Promotion and Chronic Disease Prevention in Canada

Research, Policy and Practice



https://doi.org/10.1136/tc.2004.009621
https://doi.org/10.1136/tc.2004.009621
https://doi.org/10.1001/archpedi.153.9.935
https://doi.org/10.1001/archpedi.153.9.935
https://doi.org/10.17269/cjph.108.5839
https://doi.org/10.17269/cjph.108.5839
https://doi.org/10.7326/AITC201603010
https://doi.org/10.7326/AITC201603010
https://doi.org/10.25318/1310007301-eng
https://doi.org/10.25318/1310007301-eng
https://www23.statcan.gc.ca/imdb/p2SV.pl?Function=getSurvey&Id=795204
https://www23.statcan.gc.ca/imdb/p2SV.pl?Function=getSurvey&Id=795204
https://www23.statcan.gc.ca/imdb/p2SV.pl?Function=getSurvey&Id=795204
https://www.canada.ca/en/health-canada/services/canadian-tobacco-nicotine-survey/2019-summary.html
https://www.canada.ca/en/health-canada/services/canadian-tobacco-nicotine-survey/2019-summary.html
https://www.canada.ca/en/health-canada/services/canadian-tobacco-nicotine-survey/2019-summary.html
http://odesi1.scholarsportal.info/documentation/CCHS_2017-2018/CCHS2017-2018PUMFDataDictionary.pdf
http://odesi1.scholarsportal.info/documentation/CCHS_2017-2018/CCHS2017-2018PUMFDataDictionary.pdf
http://odesi1.scholarsportal.info/documentation/CCHS_2017-2018/CCHS2017-2018PUMFDataDictionary.pdf
http://odesi1.scholarsportal.info/documentation/CCHS_2017-2018/CCHS2017-2018PUMFDataDictionary.pdf
https://doi.org/10.1016/j.amepre.2016.04.003
https://doi.org/10.1016/j.amepre.2016.04.003
https://doi.org/10.1371/journal.pone.0208950
https://doi.org/10.1371/journal.pone.0208950
https://doi.org/10.1016/j.drugalcdep.2019.107635
https://doi.org/10.1016/j.drugalcdep.2019.107635
https://doi.org/10.1136/tobaccocontrol-2019-055325
https://doi.org/10.1136/tobaccocontrol-2019-055325
https://doi.org/10.2105/ajph.2007.114777
https://doi.org/10.2105/ajph.2007.114777
https://doi.org/10.1371/journal.pone.0204416
https://doi.org/10.1371/journal.pone.0204416

34.

35.

36.

37.

38.

Health Promotion and Chronic Disease Prevention in Canada

Carson KV, Brinn MP, Labiszewski
NA, Esterman A, Chang A, Smith BJ.
Community interventions for pre-
venting smoking in young people.
Cochrane Database Syst Rev. 2011;
(7):CD001291. https://doi.org/10.1002
/14651858.CD001291.pub2

Thomas RE, McLellan J, Perera R.
School-based programmes for preven-
ting smoking. Cochrane Database Syst
Rev. 2013;2013(4):CD001293. https://
doi.org/10.1002/14651858.CD001293
.pub3

de Kleijn MJ, Farmer MM, Booth M,
et al. Systematic review of school-based
interventions to prevent smoking for
girls. Syst Rev. 2015;4:109. https://doi
.org/10.1186/s13643-015-0082-7

Perreault-Labelle A. Le retour des
gangs allumées [Internet]. Québec
(QC): Ministere de la Santé et des
Services sociaux du Québec; 2014
[cited 2020 Jan 20]. Available from:
https://info-tabac.ca/le-retour-des
-gangs-allumees

Government of Quebec. Stratégie pour
un Québec sans tabac, 2020-2025.
Québec (QC): Government of Quebec;
2020. 52 p. Available from: https://
cdn-contenu.quebec.ca/cdn-contenu
/adm/min/sante-services-sociaux
/publications-adm/strategie/STR_19
-006-04W_MSSS.pdf

Research, Policy and Practice

Vol 41, No 10, October 2021



https://doi.org/10.1002/14651858.CD001291.pub2
https://doi.org/10.1002/14651858.CD001291.pub2
https://doi.org/10.1002/14651858.CD001293.pub3
https://doi.org/10.1002/14651858.CD001293.pub3
https://doi.org/10.1002/14651858.CD001293.pub3
https://doi.org/10.1186/s13643-015-0082-7
https://doi.org/10.1186/s13643-015-0082-7
https://info-tabac.ca/le-retour-des-gangs-allumees
https://info-tabac.ca/le-retour-des-gangs-allumees
https://cdn-contenu.quebec.ca/cdn-contenu/adm/min/sante-services-sociaux/publications-adm/strategie/STR_19-006-04W_MSSS.pdf
https://cdn-contenu.quebec.ca/cdn-contenu/adm/min/sante-services-sociaux/publications-adm/strategie/STR_19-006-04W_MSSS.pdf
https://cdn-contenu.quebec.ca/cdn-contenu/adm/min/sante-services-sociaux/publications-adm/strategie/STR_19-006-04W_MSSS.pdf
https://cdn-contenu.quebec.ca/cdn-contenu/adm/min/sante-services-sociaux/publications-adm/strategie/STR_19-006-04W_MSSS.pdf
https://cdn-contenu.quebec.ca/cdn-contenu/adm/min/sante-services-sociaux/publications-adm/strategie/STR_19-006-04W_MSSS.pdf

https://doi.org/10.24095/hpcdp.41.10.06

At-a-glance

Cigarette affordability in Canadian provinces: a 10-year review

Melissa Worrell, MA, MSc (1); Les Hagen, MSM (2,3)

Abstract

The association between pricing and cigarette consumption is long-established. However,
the effects of taxation alone can be diminished if relative income increases. Therefore,
affordability is seen as a key determinant of demand for cigarettes, as it combines the
impact of changing prices with economic growth or wage increases. This brief analysis
employs methods used by the World Health Organization in examining cigarette afford-
ability, and explores the trend in affordability across Canadian provinces over a 10-year
period, from 2009 to 2019. The discussion illustrates how monitoring affordability over
time can help policy makers in Canadian provinces design tobacco taxation for maxi-

mum impact.

Keywords: cigarettes, smoking, affordability, taxation, Canada, government, provincial

Highlights

e This paper reports on the compara-
tive analysis of the trend in ciga-
rette affordability rates across
Canadian provinces over a 10-year
period, from 2009 to 2019.

e This paper discusses the impor-
tance of examining affordability as
an effective measure of the impact
of tobacco taxation on tobacco
consumption.

Introduction

The association between pricing and ciga-
rette consumption is long-established.
Increases in price, predominantly driven
by tax increases, are said to be one of the
most effective ways to reduce demand.!?
Price increases can prevent youth and
other nonsmokers from initiating use,
serve as a motivating factor to drive quit
attempts, reduce consumption among cur-
rent smokers and potentially prevent
relapse among former smokers."* Not sur-
prisingly, tobacco taxes play an important
role in the implementation of the World
Health Organization (WHO) Framework
Convention on Tobacco Control (FCTC).*

However, the effects of taxation on prices
can be diminished if relative income
increases. Taxation designed to maximize
public health therefore requires that ciga-
rette prices increase faster than consumer
purchasing power. In other words, the
goal of taxation is to reduce tobacco use
by making tobacco products progressively
less affordable. Therefore, the effect of

income growth on purchasing power is an
important consideration.®

To illustrate, over the 10-year period from
2009 to 2019, the price of cigarettes across
Canadian provinces has increased steadily,*
in line with a similar rising trend in pro-
vincial GDP per capita.®® In 2019, the
highest cigarette tax in the country was
implemented in Manitoba (CAD 60.00 per
carton), ranking the province as the high-
est for prices of cigarettes. Taxation in
British Columbia was comparable, although
the resulting price was still lower than in
several provinces with lower taxes. Mean-
while, Alberta and Newfoundland and
Labrador were ranked in the lower half of
all provinces for cigarette pricing despite
being among the top three provinces with
the highest income. This fact demon-
strates disparities not evident when exam-
ining cigarette prices or taxation alone,
since higher provincial taxes do not neces-
sarily reflect higher prices or provincial
differences in GDP per capita.

Tobacco tax increases that result in
observable price changes have consistently

been found to reduce tobacco consump-
tion.> However, in order to measure the
relative impact of taxes in reducing con-
sumption, the effect of changes in income
are an important consideration.® There-
fore, when combining the impact of price
changes with economic growth or wage
increases, affordability is recognized as a
key determinant of demand for ciga-
rettes.! This comparative analysis explores
and reports on the trend in cigarette
affordability rates across Canadian prov-
inces over the 10-year period from 2009 to
2019.

Methods

Employing methods used by the WHO in
their biennial global reports on tobacco
control,! affordability was expressed as
the percentage of GDP per capita required
to purchase 2000 cigarettes. This construct
made up what is here referred to as the
affordability index (AI).

Provincial retail price of 2000 cigarettes

In order to determine the AI, the retail
price of 2000 cigarettes in each province

* Unpublished wholesale prices provided via email by Health Canada, which collects this data in compliance with the Tobacco Reporting Regulations, Section 13.
https://laws-lois.justice.gc.ca/eng/regulations/SOR-2000-273/index.html
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was first determined. Unpublished whole-
sale unit cigarette pricing data were pro-
vided by Health Canada (Tobacco Reporting
Regulations, Section 13; https://laws-lois
.justice.gc.ca/eng/regulations/SOR-2000-
273/index.html). The industry unit price
was an average derived by dividing unit
volume into the total cigarette sales in
each province. This average price was
added to federal excise tax rates per unit
to arrive at wholesale unit prices. These
provincial unit prices were used (multi-
plied by 200) to obtain the provincial
wholesale prices per carton of 200 cigarettes.

Provincial excise tax data were then
obtained using historic rates reported by
the Propel Centre for Population Health
Impact,® data from the Smoking and
Health Action Foundation’ and unpub-
lished tax tables (for 2019) compiled by
the Canadian Cancer Society (Cunningham
R, Senior Policy Analyst, 28 October 2019,
via email). These data were added to the
provincial wholesale price per carton in
each jurisdiction.

Provincial retail prices were then derived
by calculating any applicable provincial
sales tax (PST), goods and services tax
(GST) or harmonized sales tax (HST).
Summaries of tax rates and changes over
time were sourced from the Propel Centre
for Population Health Impact® and the
Canadian Cancer Society tobacco tax
tables. Finally, the provincial retail price
per carton was converted to the retail
price of 2000 cigarettes (multiplied by 10).

GDP per capita

The income-based provincial GDP at mar-
ket prices is reported annually by Statistics
Canada, and this rate was used in per
capita calculations.® The provincial GDP
was divided into the provincial population
at the first quarter (Q1) of each calendar
year’ to determine the GDP per capita.

Affordability index

The retail price of 2000 cigarettes divided
into the GDP per capita and expressed as
a percentage represents the affordability
index (AI). A higher AI value represents
lower cigarette affordability, and a lower
Al represents higher cigarette affordability.

Trend analysis

The provincial AI trend over a 10-year
period from 2009 to 2019 was further
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analyzed to determine whether affordabil-
ity changed on average, in each province,
over time. The average annual percentage
change in affordability was used as the
least-squares growth rate to determine if
affordability had changed. The least-
squares growth rate was determined by fit-
ting a linear regression trend line on the
logarithmic values of the AI. Cigarette
affordability was deemed unchanged if the
least-squares trend in Al was not signifi-
cant at the 5% level, and deemed more (or
less) affordable on average if the trend in
Al was positive (or negative) and signifi-
cantly different from zero at the 5% level.

Results

Figure 1 demonstrates an overall rising
trend in the affordability index over time
for all provinces, indicating cigarettes were
becoming less affordable over time. In the
10-year period examined, the provinces of
Nova Scotia and Prince Edward Island had
intermittently been the jurisdictions with
the lowest cigarette affordability, while
Alberta has consistently been the most
affordable jurisdiction when comparing
price with GDP per capita.

In examining the overall trend for the
10-year period, we found that for all

provinces there was an increase in the Al
(i.e. a decrease in cigarette affordability)
that was significant at the 5% level.

Table 1 provides a comparison between
provincial excise tax rates and the corre-
sponding Al value that year, by province.
The table illustrates how taxation, while
not the sole factor, contributes to changes
in affordability. For example, in provinces
such as British Columbia, Alberta and
Ontario, where tax increases were uncom-
mon in the first half of the decade, ciga-
rette affordability gradually increased,
illustrating a need for tax increases during
this period. Meanwhile, many provinces
reflected a decrease in affordability between
2017 and 2019, despite not implementing
provincial tax increases, indicating reduced
purchasing power due to factors outside
of taxation, such as tobacco manufacturer
price increases.

Discussion

Over the past decade, the affordability of
cigarettes in all Canadian provinces has
declined, despite an overall rise in GDP.
On average, cigarettes in Canada were
26% less affordable in 2019 compared to
2009. The magnitude of change in

FIGURE 1
Cigarette affordability, trend in Canadian provinces and national average, 2009 to 2019
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Abbreviations: AB, Alberta; BC, British Columbia; CAN, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and
Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island; QC, Quebec; SK, Saskatchewan.

Note: Affordability is expressed as an index (Al) representing the percentage provincial GDP per capita required to purchase
2000 cigarettes at an average provincial retail price. Higher Al indicates lower affordability; lower Al indicates higher

affordability.
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Provincial excise tax rates® (per 200 cigarettes) and affordability index by province and by year, 2009 to 2019, Canada

TABLE 1

Province Tax and Al 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Tax (9) 37.00 37.00 37.00 37.00 44.60 47.80 47.80 47.80 47.80 55.00 59.00

B¢ Al (%) 1.69 1.75 1.68 1.64 1.68 1.81 1.90 1.88 1.85 2.05 2.15
Tax ($) 40.00 40.00 40.00 40.00 40.00 40.00 50.00 50.00 50.00 50.00 55.00

A® Al (%) 1.18 1.09 1.00 0.98 0.92 0.91 1.28 1.43 1.36 1.41 1.51
Tax (§) 36.60 42.00 42.00 42.00 50.00 50.00 50.00 50.00 54.00 54.00 54.00

K Al (%) 1.35 1.39 1.20 1.15 1.12 1.34 1.51 1.65 1.72 1.78 1.86
Tax (§) 37.00 41.00 45.00 50.00 58.00 58.00 59.00 59.00 59.00 59.00 60.00

e Al (%) 1.92 1.94 1.94 1.96 2.09 2.17 2.27 2.31 2.29 2.40 2.52
Tax (%) 24.70 24.70 24.70 24.70 24.70 27.95 27.95 30.95 32.95 36.95 36.95

oN Al (%) 1.42 1.43 1.38 1.33 1.31 1.46 1.49 1.55 1.61 1.74 1.76
Tax ($) 20.60 20.60 21.20 25.80 25.80 29.80 29.80 29.80 29.80 29.80 29.80

Qe Al (%) 1.43 1.37 1.33 1.40 1.37 1.52 1.57 1.55 1.54 1.59 1.62
Tax ($) 23.50 23.50 34.00 34.00 38.00 38.00 38.00 44.52 51.04 51.04 51.04

Ne Al (%) 1.66 1.57 1.79 1.72 1.83 1.94 1.98 2.26 2.46 2.53 2.58
Tax (9) 43.04 43.04 43.04 43.04 47.04 47.04 51.04 55.04 55.04 55.04 55.04

NS Al (%) 2.34 2.25 2.21 2.15 2.22 2.31 2.48 2.61 2.61 2.69 2.72
Tax (9) 39.10 39.10 45.00 45.00 45.00 45.00 50.00 50.00 50.00 50.00 50.00

°E Al (%) 2.39 2.25 2.36 248 2.23 2.35 2.60 2.58 2.54 2.67 2.72
Tax ($) 36.00 38.00 38.00 38.00 41.00 47.00 47.00 49.00 49.00 49.00 49.00

Nt Al (%) 1.55 1.39 1.22 1.24 1.22 1.43 1.61 1.82 I8/ 1.83 1.81
CAN Al (%) 1.69 1.64 1.61 1.60 1.60 1.72 1.87 1.96 1.97 2.07 2.12

Abbreviations: AB, Alberta; Al, affordability index; BC, British Columbia; CAN, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS,
Nova Scotia; ON, Ontario; PE, Prince Edward Island; QC, Quebec; SK, Saskatchewan.

2 CAD. Historic rates reported by the Propel Centre for Population Health Impact,® data from the Non-Smokers’ Rights Association/Smoking and Health Action
Foundation’ and unpublished tax tables for 2019 compiled by the Canadian Cancer Society (Cunningham R, Senior Policy Analyst, 28 October 2019, via email).

Notes: Bolded type signifies an increase in provincial excise tax from the previous year.

provincial affordability varied signifi-
cantly, with the largest decrease in New
Brunswick, where cigarettes became 55%
less affordable over the 10-year period.
This substantial change in affordability
corresponds to a 117% increase in ciga-
rette taxation over the same timeframe
(Table 1), the highest tax increase of any
province. Meanwhile, the lowest rate of
change in affordability was seen in
Quebec, with a 13% decrease. Importantly,
this reduction occurred despite a 45%
increase in cigarette taxes over the time-
frame, which represented greater changes
in taxation than was seen in Alberta,
Nova Scotia, Prince Edward Island or
Newfoundland and Labrador.

The findings of this analysis emphasize

that differences in GDP across subnational
jurisdictions are an important factor when
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designing functional tax policy and when
making cross-jurisdiction comparisons.
This observation is further exemplified by
the top three largest economies and
tobacco markets in Canada—Ontario,
Quebec and Alberta—which are also the
provinces with the lowest Al, or highest
cigarette affordability rates. The WHO
“MPOWER” measures recommend taxes
that represent 75% or more of the retail
price of cigarettes;" a closer examination
of the 2019 taxation in these provinces
demonstrates that 66% to 69% of the
price of a carton of cigarettes is made up
of taxes. However, tobacco taxes represent
a comparable 69% of the retail price of a
cigarette carton in Prince Edward Island,
where the affordability rate is one of the
lowest in the country. The affordability
index presented in this paper therefore
serves as a vital adjunct to the measure of

pricing and taxation, thus forming a more
complete picture to inform tax policy
design that addresses context.

Strengths and limitations

Comparing cigarette affordability using
GDP per capita across Canadian jurisdic-
tions provides benchmark data that can
be used in designing effective tax policy.
The trend lines demonstrate which tax
increases resulted in sharp changes in
affordability, such as the pivotal taxes
implemented in Alberta in 2015 that
resulted in a 41% increase in Al, or drop
in annual affordability. Our study also
allows for another important observation:
the differences in cross-border affordabil-
ity, such as between Manitoba and its
neighbouring provinces. In 2019, annual
affordability in Manitoba was 36% less
than Saskatchewan and 43% less than
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Ontario. Studies on the implications of
such subnational differences in affordabil-
ity may provide valuable insights that
have not previously been documented.

There are, however, certain limitations.
This study examines affordability in
Canadian provinces over time. The find-
ings reflect a retrospective observation of
a trend or impact, but they do not provide
a recommended Al value for prospective
planning or design. The authors were
unable to identify studies recommending
an optimal AI value. The WHO monitors
changes in affordability and urges coun-
tries to ensure that affordability is decreas-
ing over time. While targets to decrease
affordability can be set by individual
countries or subnational governments
through exploration of AI trend lines, a
“gold-standard” recommendation for Al
value would be useful. Research to deter-
mine the optimal AI value at which ciga-
rette consumption is significantly reduced
would be valuable to tobacco control.

Conclusion

Provincial cigarette tax increases have
resulted in reduced affordability over time,
and they have contributed to reduced
smoking prevalence and consumption.
However, provinces need to ensure that
cigarette tax increases are sustained in a
manner that exceeds economic growth
and wage increases in order to achieve the
desired effect of reducing consumption.
Provinces can apply an additional indexed
(ad valorem) tobacco tax that is tied to the
Consumer Price Index, relative wage
increases or GDP increases to ensure that
affordability does not increase over time.
Monitoring affordability over time also
contributes valuable data to maximize
impact in the design of tobacco taxation
structures at the subnational level in
Canada.
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