
Implementing high tobacco prices, achiev-
able through taxation, is an evidence-based
strategy to reduce the use of tobacco.1,2

Among Canadian adults, a 10% increase in
price is estimated to result in a decrease in ciga-
rette demand of about 4%.2 However, the pres-
ence of cheap contraband — cigarettes sold
without all appropriate taxes applied — under-
mines the potential health benefits of this effec-
tive intervention by providing an accessible
alternative to quitting,3 increasing relapse and
encouraging people to start  smoking.4

The illegal sale of contraband cigarettes in -
creased exponentially in Canada between 2002
and 2008, particularly in Canada’s largest
provinces, Ontario and Quebec.5 In 2008, the con-
traband tobacco market in Ontario was estimated
to be as much as 42% of total cigarette sales.5–7

Contraband cigarettes enter the Canadian market
through 5 main sources: unlawfully or lawfully
manufactured and smuggled in from the United
States (mainly through First Nations reserves);
unlawfully manufactured in Canada; tax-exempt

products intended for sale to First Nations people
but diverted to the general population; counterfeit
products entering the country illegally; and other
related criminality (e.g., thefts).6

As of 2011, the total tax on a carton of 200
cigarettes in Ontario was about $49, which is the
sum of the provincial tobacco tax ($24.70), the
federal tobacco tax ($17.00) and the harmonized
sales tax (including a federal component of
$3.19 and a provincial component of $5.10).8

Under Canadian law, cigarettes purchased by
First Nations people on reserves are exempt from
federal sales tax and provincial tobacco tax; cig-
arettes sold to non–First Nations people on
reserves are subject to all 3 taxes, but enforce-
ment is often lacking.6 By evading all or part of
the taxes, cigarettes sold to non–First Nations
people on reserves can cost much less than they
would on the standard market: 200 reserve-made
generic cigarettes retail for as little as $6,
whereas the standard market price ranges from
$75 to $90.6 We hypothesize that this extreme
price gap affects quitting behaviour.
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Background: High tobacco prices, typically
achieved through taxation, are an evidence-
based strategy to reduce tobacco use. How-
ever, the presence of inexpensive contraband
tobacco could undermine this effective inter-
vention by providing an accessible alternative
to quitting. We assessed whether the use of
contraband tobacco negatively affects smok-
ing cessation outcomes.

Methods: We evaluated data from 2786 peo-
ple who smoked, aged 18 years or older, who
participated in the population-based longitu-
dinal Ontario Tobacco Survey. We analyzed
associations between use of contraband
tobacco and smoking cessation outcomes (at -
tempting to quit, 30-d cessation and long-
term cessation at 1 yr follow-up).

Results: Compared with people who smoked
premium or discount cigarettes, people who
reported usually smoking contraband ciga-

rettes at baseline were heavier smokers, per-
ceived greater addiction, identified more bar-
riers to quitting and were more likely to have
used pharmacotherapy for smoking cessation.
People who smoked contraband cigarettes
were less likely to report a period of 30-day
cessation during the subsequent 6 months
(adjusted relative risk [RR] 0.23, 95% confi-
dence interval [CI] 0.09–0.61) and 1 year
(adjusted RR 0.30, 95% CI 0.14–0.61), but they
did not differ significantly from other people
who smoked regarding attempts to quit (at
6 mo, adjusted RR 0.74, 95% CI 0.43–1.20) or
long-term cessation (adjusted RR 0.24, 95% CI
0.04–1.34).

Interpretation: Smoking contraband ciga-
rettes was negatively associated with short-
term smoking cessation. Access to contraband
tobacco may therefore undermine public
health efforts to reduce the use of tobacco at
the population level.
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Smoking cessation is a central tenet in pro -
vincial,9 federal10 and international tobacco con-
trol efforts.11 For this reason, it is important to
understand the impact the use of contraband
tobacco has on smoking cessation outcomes. We
assessed the association between contraband
tobacco use and smoking cessation outcomes
using prospective data from a population-based
cohort of people who smoke.

Methods

Study population and design
We used data from the Ontario Tobacco Survey, a
regionally stratified, random telephone survey of
residents of Ontario aged 18 years or older.12,13 The
survey did not capture data on First Nations sta-
tus. A population-representative sample of adults
who had smoked within the previous 6 months
was recruited and recontacted semi annually for up
to 3 years. Overall, 4504 people completed a
baseline survey between July 2005 and June 2008
with a response rate of 61%;12 the 12-month reten-
tion rate was 80%.13 Research ethics approval for
the survey was obtained from the University of
Toronto and the University of Waterloo.

From respondents to the survey, we selected
those who met the following eligibility criteria:
self-reported smoker, smoked 100 or more ciga-
rettes during their lifetime, had smoked in the
preceding 30 days at baseline, provided data on
cigarette brand at baseline, and cessation out-
come data available at both the 6-month and 1-
year follow-up interviews.

Primary exposure variable
Data on cigarette brand were based on responses
to the question “Can you tell me the exact brand
of cigarettes that you usually smoke, including
the size and type?” A respondent’s usual brand
of cigarettes was initially categorized as pre-
mium, discount or contraband, according to a list
of discount cigarette brands (typically $10–$12
less per carton than premium)14 and known con-
traband cigarette brands.15 After initial data
analysis, people who smoked premium and dis-
count cigarettes were combined, because there
was no significant difference between these
groups with respect to the association of brand
with smoking cessation outcomes (data not
shown). People who smoked contraband ciga-
rettes formed 2 groups: those who reported usu-
ally smoking a known contraband brand (e.g.,
Putter’s, DK’s, Sago, Gold Leaf); and those who
reported usually smoking a reserve brand, with-
out specifying a brand name (e.g., “reserve ciga-
rettes,” “native cigarettes,” “rollies” [unmarked
bags of cigarettes]). Respondents who reported

contraband as their usual brand at 2 consecutive
follow-up interviews were classified as persistent
users of contraband tobacco.

Outcome measures
Our primary outcome measure was smoking ces-
sation, measured as attempts to quit, 30-day cessa-
tion and long-term cessation. We defined an
attempt to quit as any self-identified attempt to
stop smoking cigarettes during follow-up, deter-
mined from responses to the question “In the past
6 months, did you try to quit smoking com-
pletely”? In addition, respondents who reported no
longer smoking at the time of their follow-up inter-
view were classified as having made an attempt to
quit. We defined 30-day smoking cessation as any
attempt to quit during follow-up that lasted at least
30 days, determined from responses to the ques-
tion “In the past 6 months, what was the longest
amount of time you were able to reduce your
smoking”? We also included respondents who
were smoke-free at the time of follow-up and who
had last smoked more than 1 month before the
interview. We measured the attempt to quit and 30-
day cessation variables over 6-month and 1-year
follow-up periods. We defined long-term cessation
as abstinence for 6 months or more, which we
determined from the 1-year follow-up interview.

Covariates
Potential covariates included various smoking
behaviours: usually purchasing cigarettes on
reserve, pack-year smoking history, heaviness of
smoking index (a modified Fagerstrom score for
nicotine dependence, based on time to first ciga-
rette each day and number of cigarettes per day),16

intention to quit, lifetime attempts to quit and per-
ceived addiction, as well as having support to quit,
having someone who might hinder quitting and
exposure to smoking in the home. Use and knowl-
edge of cessation resources included previous use
of pharmacotherapy (e.g., nicotine replacement
therapy) and counselling, as well as negative
beliefs regarding the cost and accessibility of
pharmacotherapy and counselling. Demographic
characteristics included age, sex, education, rural-
ity, proportion of neighbourhood below the low-
income cut-off and survey year.

Statistical analysis
We compared the baseline characteristics of
respondents who smoked contraband cigarettes
with those who smoked premium or discount
cigarettes using the χ2 statistic. We used unad-
justed and multivariable logistic regression mod-
els (ad justed for all covariates) to examine the
association between use of contraband tobacco
and smoking cessation outcomes; our models
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were fit for both 6- and 12-month follow-up. We
calculated population-weighted estimates using
expansion weights corresponding to age and sex
based on population estimates for Ontario from
the 2006 census. We conducted a sensitivity
analysis using multiple imputation to measure
the impact of missing data. Similar models were
fit to examine the relationship between persistent
use of contraband tobacco (i.e., reporting usually
smoking contraband cigarettes in 2 consecutive
interviews) and cessation outcomes. We con-
verted odds ratios (ORs) obtained from logistic
models to relative risks (RRs) using methods
proposed by Zhang and Yu.17

Results

Of the 4504 respondents who completed the
baseline survey, 2786 met our eligibility criteria
(Figure 1). Of these respondents, 365 (13.1%)
usually smoked contraband cigarettes. A sub-
analysis of respondents for whom cigarette price
data were available (n = 881) showed that people
who smoked premium and discount cigarettes
paid an average of $6.30–$10.30 per 20 ciga-
rettes (1 pack), whereas those who smoked con-
traband tobacco paid only $2.50. Compared with
people who smoked premium or discount ciga-
rettes, those who smoked contraband cigarettes
were more likely to be older than 45 years of
age, female, have a low level of education, live in
a rural area and usually purchase cigarettes on
reserve (Table 1). Furthermore, people who
smoked contraband cigarettes had higher levels
of nicotine dependence, had been smoking for
longer (in terms of pack-year history), had no
intention to quit, perceived themselves to be very
addicted, had previously used pharmacotherapy
to stop smoking and were exposed to smoking in
the home (Table 1).

During the first 6 months, 18.9% of people
who smoked contraband tobacco made an
attempt to quit, compared with 30.1% of those
who used  premium or discount tobacco
(Table 2). People who smoked contraband ciga-
rettes were significantly less likely to make an
attempt to quit during both the 6- and 12-month
follow-up periods in our unadjusted models
(Table 2). However, when adjusted for covari-
ates, these associations were not statistically sig-
nificant (RR 0.74, 95% confidence interval [CI]
0.43–1.20, for 6-mo follow-up; RR 0.93, 95% CI
0.63–1.26, for 1-yr follow-up). Covariates that
remained independently associated with attempts
to quit at 1 year were age, survey year, heaviness
of smoking index, intention to quit, number of
lifetime attempts to quit, support for quitting,
exposure to smoking in the home and beliefs

regarding the accessibility of pharmacotherapy
(Appendix 1, available at www .cmaj .ca /lookup
/suppl  /doi:10.1503 /cmaj.111861/-/DC1). During
the first 6 months, 4.3% of people who smoked
contraband cigarettes achieved 30-day cessation
compared with 10.7% of people who smoked
premium or discount brands. After adjusting for
covariates, people who smoked contraband ciga-
rettes at baseline were about 80% (RR 0.23,
95%CI 0.09–0.61) and 70% (RR 0.30, 95% CI
0.14–0.61) less likely to report a period of 30-
day abstinence at the 6-month and 1-year follow-
up, respectively (Table 2). Covariates that
remained independently associated with 30-day
cessation at 1-year included usually buying
tobacco on reserve, heaviness of smoking index,
intention to quit, perceived addiction and expo-
sure to smoking in the home (Appendix 1).
Smoking contraband tobacco was not associated
with long-term cessation (adjusted RR 0.24,
95% CI 0.04–1.34; Table 2). Our sensitivity
analysis showed that missing data did not affect
the associations we saw (data not shown).

Among people who smoked  premium/ discount
tobacco at baseline, there was no significant dif-
ference in attempts to quit or 30-day cessation
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Respondents included in study  
n = 2786

Ontario Tobacco Survey baseline 
respondents  

n = 4504 

Excluded  n = 950 

Eligible respondents 
n = 3554

Excluded  n = 556 

Eligible respondents with follow-
up data 
n = 2998 

Excluded  n = 212 

• Self-reported nonsmoker  n = 945 
• Smoked < 100 cigarettes during  
   lifetime  n = 5 

• Missing follow-up data

• Missing baseline brand data  n = 210 
• Missing cessation outcome data  n = 2

Figure 1: Selection of respondents to the Ontario Tobacco Survey for inclusion
in the study.
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among those who switched to contraband ciga-
rettes compared with those who did not switch
(Table 3). People who persistently used contra-

band tobacco, compared with those who persis-
tently used premium or discount brands, were less
likely to attempt to quit in the subsequent
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Table 1:  Baseline characteristics of respondents by usual brand of tobacco 

Characteristic 

Usual brand of tobacco 

p value‡ 
Premium/discount, no. (%)*† 

n = 2421 
Contraband, no. (%)*† 

n = 365 

Age, yr 0.004 

 18–29 401 (23.3) 40 (12.8) 

 30–44 777 (34.3) 108 (34.1) 

 45–59 882 (30.1) 153 (37.4) 

 ≥ 60 349 (12.3) 62 (15.6) 

Male sex 1066 (53.4) 140 (44.7) 0.04 

Education 0.002 

 Less than high school 382 (14.1) 90 (23.2) 

 Completed high school and some college or university 1057 (42.7) 132 (35.7) 

 Completed college or university 979 (43.1) 143 (41.0) 

Urban residence (v. rural) 1749 (82.4) 246 (70.2) < 0.001 

Proportion of neighbourhood below low-income cut-off 9.47 10.4 0.1 

Survey year < 0.001 

 2005 418 (20.1) 51 (14.6) 

 2006 839 (37.1) 99 (28.3) 

 2007 798 (29.9) 131 (33.9) 

 2008 366 (12.9) 84 (23.2) 

Smoking      

Usually buy cigarettes on reserve 115   (3.6) 301 (90.4) < 0.001 

History, pack-years 22.4 31.9 < 0.001 

Heaviness of smoking index < 0.001 

 Low 1175 (52.5) 83 (24.7) 

 Moderate 966 (38.8) 196 (54.7) 

 High 259   (8.7) 81 (20.6) 

Intention to quit 1041 (40.3) 105 (27.2) < 0.001 

No. of attempts to quit 0.3 

 0 341 (16.6) 52 (12.4) 

 1 524 (22.3) 80 (24.0) 

 ≥ 2 1554 (61.1) 232 (63.6) 

Perceived addiction < 0.001 

 Not at all addicted 147   (7.3) 9   (3.1) 

 Somewhat addicted 680 (32.1) 63 (19.0) 

 Very addicted 1586 (60.7) 292 (77.9) 

Have someone to support quiting 2051 (86.6) 280 (81.4) 0.02 

Have someone who would make quitting dif!cult 1008 (45.6) 174 (47.5) 0.6 

Other people smoke in the home 1266 (44.0) 255 (67.8) < 0.001 

Use/knowledge of smoking cessation resources      

Previous use of pharmacotherapy 1412 (53.2) 246 (63.2) 0.009 

Perceive cost of pharmacotherapy to be high 970 (36.9) 193 (53.0) < 0.001 

Perceive pharmacotherapy to be dif!cult to access 107   (3.9) 24   (5.3) 0.3 

Previous use of counselling 156   (5.9) 23   (3.7) 0.07 

Perceive cost of counselling to be high 692 (27.8) 116 (28.8) 0.8 

Perceive counselling to be dif!cult to access 362 (12.7) 67 (14.1) 0.5 

*Unweighted sample size. 
†Population-weighted estimates (may not sum to 100% owing to rounding). Percentages based on number of responses, which varied from question to question. 
‡χ2 test. 
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Table 2: Association between type of cigarette smoked at baseline and cessation outcomes at 6 months 
and 1 year 

Cessation outcomes at 6 mo and 
1 yr; type of cigarette Respondents, %*† 

RR (95% CI) 

Unadjusted Adjusted‡ 

Attempt to quit  

At 6 mo  

 Premium/discount  30.1 1.00 (ref) 1.00 (ref) 

 Contraband 18.9 0.63 (0.45–0.85) 0.74 (0.43–1.20) 

At 1 yr  

 Premium/discount 43.3 1.00 (ref) 1.00 (ref) 

 Contraband 27.1 0.63 (0.49–0.79) 0.93 (0.63–1.26) 

30-day cessation  

At 6 mo  

 Premium/discount 10.7 1.00 (ref) 1.00 (ref) 

 Contraband 4.3 0.40 (0.18–0.86) 0.23 (0.09–0.61) 

At 1 yr  

 Premium/discount 17.9 1.00 (ref) 1.00 (ref) 

 Contraband 8.0 0.45 (0.27–0.72) 0.30 (0.14–0.61) 

Long-term cessation  

 Premium/discount 4.0 1.00 (ref) 1.00 (ref) 

 Contraband 1.6 0.39 (0.15–1.00) 0.24 (0.04–1.34) 

Note: CI = confidence interval, ref = reference category, RR = relative risk. 
*Sample sizes for unadjusted analyses were 2786 overall, 2421 for premium/discount brands, and 365 for contraband cigarettes; 
sample sizes for adjusted analyses were 2310, 2029 and 281, respectively.  
†Population-weighted estimates. 
‡Adjusted for all covariates listed in Table 1. 

Table 3: Switching between premium or discount and contraband cigarettes as a predictor of cessation 
outcomes during 1-year follow-up period, by type of cigarette at baseline  

Outcome; type of cigarette at 
baseline Respondents, %*† 

RR (95% CI) 

Unadjusted Adjusted‡ 

Quit attempt  

Premium/discount  

No switching brands  38.5 1.00 (ref) 1.00 (ref) 

Switched to contraband 30.8 0.80 (0.55–1.11) 0.80 (0.53–1.14) 

Contraband    

No switching brands 24.4 1.00 (ref) 1.00 (ref) 

Switched to premium/discount 29.3 1.20 (0.56–2.14) 1.49 (0.51–2.86) 

30-day cessation§  

Premium/discount  

No switching brands 10.9 1.00 (ref) 1.00 (ref) 

Switched to contraband 6.5 0.60 (0.23–1.46) 0.92 (0.28–2.61) 

Note: CI = confidence interval, ref = reference category, RR = relative risk. 
*Sample sizes for unadjusted analyses were 2471 overall, 2143 for premium/discount brands, and 328 for contraband cigarettes; 
sample sizes for adjusted analyses were 2068, 1813 and 255, respectively. The total number of people who switched brands was 
152 for premium/discount and 37 for contraband. 
†Population-weighted estimates. 
‡Adjusted for all covariates listed in Table 1. 
§Because only 1 respondent switched from contraband to premium/discount cigarettes and reported a period of 30-day 
cessation, the contraband portion of the analysis was omitted. 
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6 months (RR 0.53, 95% CI 0.37–0.74) and
achieve a period of 30-day abstinence (RR 0.38,
95% CI 0.20–0.72); however, these relations were
not significant in adjusted models (Table 4).

We also examined the association between
price and cessation outcomes in a subset of 881
participants for whom price data were available.
After adjusting for covariates, a $1.00 increase in
the price of a pack of cigarettes was associated
with an increase in long-term cessation (adjusted
RR 1.12, 95% CI 1.01–1.25) (Appendix 2, avail-
able at www .cmaj .ca /lookup  /suppl  /doi:10.1503
/cmaj.111861/-/DC1).

Interpretation

Our results suggest that smoking contraband ciga-
rettes is negatively correlated with 30-day smok-
ing cessation. We posit that the substantial price
gap between premium or discount and contraband
cigarettes is the reason for this correlation. Using
the consumer demand theory, which suggests that
consumption decreases as price increases,18 and
the strong evidence linking high tobacco prices to
reduced consumption at the population level,1,2 the
correlation between the low price of contraband
tobacco and poorer smoking cessation is logical.
We did not see the same relation for attempts to
quit, which further supports the notion that
attempts to quit and successful smoking cessation
are influenced by different factors.19–23

We did not see significant associations be -
tween cessation outcomes among people who
smoked premium or discount tobacco who sub-
sequently switched to contraband cigarettes, or
among people who smoked contraband tobacco
who switched to premium or discount brands.
However, because only 152 people who smoked
premium or discount tobacco and 37 people who

smoked contraband tobacco switched brands, the
power to detect associations was quite low. Fur-
ther investigation into brand switching and ces-
sation outcomes is warranted.

From a stages-of-change perspective,24 it
appears that people who smoke premium/
 discount tobacco are more likely to be in the
contemplation/preparation stage, as 40% intend
to quit (v. 27% for contraband tobacco).
Although the use of contraband tobacco may not
hinder the transition to the action stage (as evi-
denced by the similarity in attempts to quit), it
may cause regression from the action stage (as
evidenced by poorer 30-day cessation).

We identified disparities in the use of contra-
band cigarettes, suggesting that tailored tobacco
control policies may be warranted. Our results
also support action to reduce the availability of
contraband tobacco products in the market.
However, the required steps to accomplish this
task are not clear-cut. As an essential part of
addressing contraband tobacco, the World Health
Organization (WHO) Framework Convention on
Tobacco Control calls for international coopera-
tion in controlling smuggling, legislation to pre-
vent illicit trade by controlling the production
and distribution of tobacco, and the development
of a tracking and tracing system to prevent the
diversion of cigarettes away from the legal distri-
bution system.11 In addition, WHO recognizes

the need to take measures to promote the participation
of indigenous individuals and communities in the
development, implementation and evaluation of
tobacco control programmes that are socially and cul-
turally appropriate to their needs and perspectives.11

A successful approach cannot rely solely on
increased enforcement;25 it must also involve
respectful engagement with First Nations com-
munities, as well as consideration of tobacco
control within the larger public health concerns
of First Nations people.

Previous research has found that use of low-
tax or untaxed cigarettes was associated with
fewer attempts to quit26,27 and reduced the likeli-
hood of smoking cessation.28 A study conducted
in 2 US counties located near American Indian
reservations found that smokers who bought cig-
arettes on reserve were half as likely to attempt
to quit, with a trend toward decreased cessation.26

Previous literature using data from the Interna-
tional Tobacco Control study found that people
purchasing low-tax or untaxed cigarettes were
about 30% less likely to report attempting to
quit, with no effect found on cessation.27 A more
recent International Tobacco Control study found
that people purchasing low or untaxed cigarettes
were less likely to have quit after 1 year.28

Table 4: Persistent use of premium or discount, or contraband tobacco as a 
predictor of cessation outcomes during the 6-month follow-up period  

Outcome; type of 
cigarette Respondents, %*† 

RR (95% CI) 

Unadjusted Adjusted‡ 

Attempt to quit  

Premium/discount  27.0 1.00 (ref) 1.00 (ref) 

Contraband 14.4 0.53 (0.37–0.74) 1.00 (0.51–1.70) 

30-day cessation  

Premium/discount 8.4 1.00 (ref) 1.00 (ref) 

Contraband 3.2 0.38 (0.20–0.72) 0.55 (0.21–1.37) 

Note: CI = confidence interval, ref = reference category, RR = relative risk. 
*Sample sizes for unadjusted analyses were 2282 overall, 1991 for premium/discount brands 
and 291 for contraband cigarettes; sample sizes for adjusted analyses were 1910, 1682 and 
228, respectively.  
†Population-weighted estimates. 
‡Adjusted for all covariates listed in Table 1. 
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Although there is no consensus in the literature
that smoking low-tax or untaxed cigarettes is
consitently correlated with both attempts to quit
and cessation, there appears to be a pattern of
negative correlation with quitting behaviours.

Hyland and colleagues looked at contraband
tobacco use; however, they were limited in geo-
graphic scope because they studied only 2 coun-
ties.26 Research from the International Tobacco
Control study focused on low-tax or untaxed
sources of tobacco, which was defined as ciga-
rettes purchased from a wide variety of sources,
including military commissaries, Native reserva-
tions, duty-free shops, out of state or country, by
telephone, over the Internet, friends or relatives,
and independent sellers.27,28 In contrast, our popu-
lation-based study focused solely on contraband
to bacco coming both directly and indirectly from
First Nations reserves, which continues to be a
major issue in Canada. Gathering information on
cigarette brands enabled us to capture data not
only from people who purchased their contra-
band cigarettes on reserve, but also from those
who obtained known contraband brands through
other channels of distribution, resulting in a
more representative population of people who
use contraband tobacco.

Limitations
Given its illegality, respondents to the survey
may have underreported their use of contraband
tobacco. Our estimates of contraband tobacco
use could also be overstated; this would arise if
data from First Nations people were captured in
our study and categorized as being from users of
contraband tobacco, despite their consumption of
cigarettes purchased on reserve being legal.
Although First Nations people make up only 2%
of the Ontario population,29 their smoking rates
are markedly higher than those of the general
population;30 because our inclusion criteria
included smoking status, the chance of inclusion
for First Nations people is slightly higher than
for the general population. Finally, a lack of data
on comorbidities, including concurrent mental
health issues and addictions, was also a concern.

Conclusion
The availability of low-cost contraband ciga-
rettes may attenuate public health efforts to
reduce the prevalence of smoking through the
implementation of high tobacco prices and taxa-
tion. Given that smoking contraband cigarettes
has a negative influence on cessation outcomes,
tobacco control policies that reduce or eliminate
access to contraband tobacco may have a sub-
stantial impact on population-level quitting
behaviour. To optimize the public health benefits

of current and future tobacco control initiatives,
innovative solutions that address the accessibility
of contraband tobacco are required.
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