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Introduction
Tobacco use has been a long-standing cause of preventable 
death in Canada, spurring public health efforts to encourage 
smokers to quit, to prevent young people from starting to 
smoke, and to curb marketing practices of tobacco companies.1 
Progress towards the public health goal of reducing the burden 
of tobacco use is often evaluated by the change in the overall 
percentage of Canadians who smoke cigarettes on a daily or 
occasional basis. Focusing on changes in population-wide 
smoking prevalence rates can mask unequal progress among 
sub-populations and can deflect attention away from dispari-
ties in tobacco use that could exacerbate health inequalities. 
Smoking is a major risk factor for disease and is more fre-
quently reported by those who are poor, are less well educated, 
are indigenous, or suffer from mental illness.1’4 Smoking itself 
is a major contributor to overall health inequalities with inter-
national studies (England, Wales, United States, Canada, and 
Poland) suggesting that it is tobacco use alone which contrib-
utes to more than half of the difference in adult male mortality 
between top and bottom social strata.5

Concerns about persistent inequalities in smoking have 
prompted calls for government to focus tobacco control efforts 
on those who are vulnerable, or who are disadvantaged by eco-
nomic, social, or other circumstances.6 Some have recommended 

that the current population-level approach to reducing smoking 
be replaced with a ‘vulnerable population approach’.7

These recommendations come at the same time as others 
have called for an ‘endgame’ for tobacco use achieved by 
through new or more intensive interventions aimed at the gen-
eral population.8 The Government of Canada has now pro-
posed an endgame target of less than 5% smoking prevalence 
by 2035. This target requires millions of people currently 
smoking in Canada to quit, with substantial reductions in 
smoking among all groups. Furthermore, to meet this goal, it 
may be necessary to target interventions to populations in 
which interventions may have the largest impact. The potential 
conflict between the endgame and health equity goals has been 
identified as one which may exacerbate health inequalities.9

Several measures of health disparities have been presented 
in the literature. These have been categorized by Messer10 into 
relative measures of disparities including the rate ratio, index of 
disparity, relative concentration index, and Theil index, and 
absolute measures of disparity including the rate difference, 
between-group variance, and absolute concentration index.10–13 
Other including Zhang et  al14 had attempted measures that 
attempt to incorporate both absolute and relative differences 
such as the priority group index. The choice of disparity meas-
ure reflects differences in scale, as well as differences in the 
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potential questions answered by the measure. Messer,10 for 
instance, suggests that the rate ratio for lung cancer disparities 
reflects ‘How much more lung cancer occurs in the least healthy 
group relative to the most healthy group?’, whereas the absolute 
risk difference reflects ‘How much higher is the lung cancer 
rate in the least healthy group compared with the rate in the 
most healthy group?’.10

There are many reasons to address health disparities and the 
primary reasons to do so are for reasons of social justice and 
equity. For the purposes, of a Tobacco Endgame an additional 
relevant question is what impact addressing the disparity has 
on reducing tobacco use overall. This may be best addressed 
using the risk difference or attributable risk which estimates 
the contribution of a risk factor to a disease.15 In this case, we 
are interested in the disparity itself as a risk factor and the 
impact that addressing the disparity would have on the abso-
lute level of disease (or level of tobacco smoking in this case).

This article examines 2 questions: (1) in which populations is 
the difference in risk of smoking greatest (ie, the risk difference), 
(2) the strength of the gap between smoking prevalence the 
greatest (ie, the relative ratio or relative risk [RR]), and (3) in 
which populations would closing that gap have the biggest impact 
on reducing smoking overall (the absolute disparity number). 
That is, this study aims to quantify inequalities in tobacco use in 
Canada and to assess the contribution that closing them would 
make to achieving population-level reductions in tobacco use.

Methods
Data sources

Data were obtained from the Canadian Community Health 
Survey (CCHS), a cross-sectional population-based survey 
which excludes those living on reserves, full-time members of 
the Canadian Forces, and those living in institutions. All cycles 
of the survey use similar methodologies, and full information 
on their design can be found elsewhere.16 Estimates of the 
demographic and smoking status were primarily obtained from 
the 2013-2014 CCHS Public Use Microdata File (PUMF). 
The exceptions to this were data involving aboriginal ancestry 
and sexual identity, which were obtained from the CCHS 
Master File 2013-2014, and data involving mental health con-
ditions and substance, which were obtained from the 2012 
CCHS mental health survey PUMF. Confidence intervals 
(CIs) and coefficients of variations were calculated in accord-
ance with the procedures outlined by Statistics Canada using 
the appropriate weighting applied. Item-level missing data 
were minimal and were excluded.

The 2013-2014 CCHS involved 128 310 respondents aged 
12 years and over, with a 66.2% response rate; the 2012 CCHS 
Mental Health 2012 involved 25 113 respondents aged 15 and 
above with a 68.9% response rate down from 70% in 2011. For 
some questions (occupation, sexual orientation), a narrower age 
range was used in the survey design, and for some factors (edu-
cation, marital status) a minimum age of 20 was imposed on 
the data used in this analysis.

Measures

Smoking behaviour.  Cigarette smoking is defined by asking 
respondents ‘At the present time, do/does you/he or she smoke 
cigarettes daily, occasionally or not at all?’ Those who reported 
that they smoked on a daily or an occasional basis were consid-
ered smokers in this analysis, consistent with Health Canada’s 
current smoking indicator. The same set of questions about 
cigarette smoking was included in all surveys.

Demographic characteristics

All variables are self-reported. Sex is derived as male or female 
and only asked if the interviewer cannot make a determination. 
Sexual identity is ascertained through the question ‘Do you 
consider yourself to be: heterosexual, homosexual or bisexual?’. 
Race and culture are derived from a question ‘To which ethnic 
or cultural group did your ancestors belong?’ with responses 
grouped as ‘white’ and ‘visible minority’. Aboriginal ancestry 
was assessed by asking respondents if they were ‘an Aboriginal 
person, that is, First nations, Métis or Inuk (Inuit)? First 
Nations includes Status and Non-Status Indians’. Province of 
residence is also reported.

Socio-economic factors

Household income deciles are established by Statistics Canada 
at the national level to reflect the household income reported, 
the number of people in the household, and the size of the 
community. The highest level of education of each respondent 
is recorded under 1 of 4 categories: those who have not finished 
high school, those who have finished high school but have not 
studied further, those who have done some post-secondary 
studies but did not graduate from a post-secondary institution, 
and those who are post-secondary graduates. To exclude high 
school students in this analysis, we considered only those who 
were 20 years of age or older. Occupation is reported for those 
of working age (15-75 years), and this analysis employs 3 occu-
pational groupings: Group 1 – ‘white-collar’ workers (manage-
ment, natural and applied sciences, health, social sciences, 
education, religion, art, culture and recreation, business, finance, 
administration); Group 2 – ‘sales and service’ workers; and 
Group 3 – ‘blue-collar’ workers (trades, transport and equip-
ment operator, occupations unique to primary industry, pro-
cessing, manufacturing and utilities). The restrictions on the 
sample allow for the appropriate identification of the denomi-
nator for each group.

Family environment

Marital status, which was considered in this analysis only for 
those more than 20 years of age, is reported in 4 categories: 
married, living common law, formerly married (widowed, sepa-
rated, divorced), or single. Homeownership is reported in 2 
categories: whether the home is owned by the respondent or a 
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member of the households and whether it is rented, even if no 
cash is paid.

Substance use and mental health

Variables which provide national estimates of cannabis use, 
alcohol dependency and abuse, and mental health disorders are 
only included in the 2012 CCHS Mental Health survey. 
Cannabis use is reported use on more than 1 occasion in their 
lifetime as well as in the past year. Lifetime and past year alco-
hol dependency and abuse uses the World Health Organization 
AUDIT measure (ever vs never). The 2013-2014 CCHS asked 
respondents whether they had ever been diagnosed with a 
mood disorder or an anxiety disorder.

Analysis

The strength of the smoking disparity was calculated as the RR 
of being a current smoking between the comparison group and 
the reference group (eg, the smoking prevalence of men divided 
by the smoking prevalence of women). For each population 
considered, the group with the lowest smoking prevalence was 
identified as a reference group, and the group with the highest 
smoking prevalence was identified as the comparison group.

The absolute disparity number, potential impact of elimi-
nating the disparity, is derived from the calculation of attribut-
able number. It represents the number of fewer smokers there 
would be in the comparison group if smoking prevalence were 
the same as in the reference group (eg, the number of fewer 
men who would smoke if the same percentage of men smoked 
as do women).

The absolute disparity number is calculated as

ADN   = ( )N P Pc c r−

where Nc is the total population of the comparison group (ie, 
blue-collar workers), Pc is the proportion of people who smoke 
in the comparison group, and Pr is the proportion of people 
who smoke in the reference group (ie, white-collar workers). 
This is an equivalent value to the standard calculation of the 
attributable risk multiplied by the population size.17

This analysis assumes the existence of an intervention that 
would eliminate the disparity and presented the population 
size if it were standardized to the reference group level.

Results
Attributable risk

Differences in prevalence between the comparison populations 
are shown in Table 1. The largest attributable risks are for can-
nabis users (past year user Prevalence Difference (PD) = 28.6; 
95% CI: 24.3, 32.9), lifetime mental health or substance use 
disorder (PD = 19.7; 95% CI: 10.8, 28.6), and aboriginal ances-
try (PD = 16.5; 95% CI: 14.5, 18.5).

For each of the groups identified, there were differences in 
smoking prevalence.

Relative risk

Among the group reviewed, the smallest intensity of disparity 
was a 26% higher RR of being a current smoker (RR = 1.26; 
95% CI: 1.25, 1.27) which was associated with living in a 
province other than British Columbia. The largest RR of 2.93 
(95% CI: 2.55, 3.31) was associated with being a non-immi-
grant woman. Additional populations associated with at least 
a 2-fold higher risk of smoking included having experienced 
a substance use or mental health disorder in one’s lifetime, 
being formerly married (divorced, separated, or widowed), 
having experienced alcohol dependence, having used canna-
bis more than once, and being a non-immigrant woman. 
Groups associated with 50% to 100% higher risk than the 
reference were being in poor mental health, being white (and 
not a visible minority), being aboriginal (and not white or 
another visible minority), working in a sales and service or 
blue-collar occupation instead of a white-collar job, not hav-
ing graduated from college or university, and living in a rental 
home instead of a home owned by a family member. 
Additional populations associated with an RR of less than 1.5 
were household income, being a man, being homosexual or 
bisexual, and being a non-immigrant man. Results are shown 
in Table 1 and Figure 1.

Attributable disparity number

The populations which were associated with the largest num-
ber of additional smokers associated with a disparity were the 
use of cannabis on more than 1 occasion in one’s lifetime or in 
the previous 12 months, not being an immigrant, not being 
married, being white, having experienced a mental health or 
substance use disorder in one’s lifetime, having a household 
income below the top 20%, living in rental housing, having 
been dependent on alcohol or abused alcohol in one’s lifetime, 
and living in a province other than British Columbia. For each 
of these populations, the impact of smoking disparities was 
greater than 1 million people, equal to one- to two-fifths of the 
5.56 million smokers identified by the survey. Results are shown 
in Table 1 and Figure 2. The attributable disparity number was 
highly sensitive to the number of people in the population.

Discussion
Disparities in cigarette smoking represent a major concern for 
tobacco control. This article found that disparities which were 
both strong and had a large potential impact on prevalence 
overall were found for populations facing mental health and 
substance use concerns. One-half of Canadian smokers have 
experienced mental health or substance use disorders in their 
lifetime. If those facing such challenges were no more likely to 
smoke than those who are not, there would be 1.5 million fewer 
smokers in Canada, and the nation’s overall smoking rate would 
fall to 13.5%.

In populations where the strength of the disparity is high, 
even if the overall potential impact on the overall number of 
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smokers is low, a high percentage of the sub-population may be 
harmed by the consequences of tobacco use, and this may con-
tribute to health inequalities already present in those popula-
tions. In cases where the potential impact of closing the gap of 
the disparity is high, even if the strength of the disparity is low, 
the impact may be felt on the overall health status of Canadians.

The attributable fraction has historically received less atten-
tion than measures of relative proportion, but each is important 
in addressing different research questions and highlight differ-
ent aspects of disparity.18 Previous measures of disparities have 

assessed both relative and absolute measures of disparities, but 
not directly the attributable number.10,15 Existing, similar 
measures such as measurements of between-group variance 
and the absolute concentration index rely on the calculation of 
the overall population mean, do not assess the impact address-
ing the population-specific disparity directly, and are meant to 
assess the contribution towards the total disparity rather than 
the absolute impact of the disparity.10 This difference is impor-
tant for programming and policies’ purposes and further inves-
tigations into understanding the causes of those disparities.

Figure 1.  Relative risk of smoking disparities, shown as relative risk of being a current smoker, during 2013 to 2014 (95% confidence interval is shown).

Figure 2.  Strength and potential impact of smoking disparities, from 2013 to 2014.
BC, British Columbia.
Smoking disparities were ranked from the lowest to highest. The size of bubble and number refer to potential impact on the number of smokers by eliminating the 
disparity.
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Some disparities in tobacco use align with well-accepted 
contributors to social and economic disadvantage, some do not. 
Higher smoking rates were found, as expected, among those 
with lower household incomes, with less education, and with 
mental health and substance use challenges. In other cases, 
populations which are not conventionally viewed as being dis-
advantaged (including men, ‘white’ people, non-immigrants) 
were found to have higher smoking rates than their counter-
parts (women, visible minorities, immigrants). Cigarette smok-
ing may therefore exacerbate health inequalities in some 
populations and may mitigate them in others.

Reducing disparities for other large sub-populations could 
similarly contribute to a significant reduction in the number of 
Canadian smokers. Closing the gap between those who are 
married and those who are not, for example, would affect 
1.75 million Canadians over the age of 20 and would bring 
Canada’s smoking prevalence below 13%. Bringing cigarette 
smoking among cannabis users down to the level of non-users 
would drop the national smoking prevalence rate down to 11% 
with 2.2 million fewer smokers.

For smaller sub-populations, the benefits of reducing dis-
parities would bring important benefits to individuals and their 
communities, although the impact on overall use in Canada 
might be modest. Closing the disparity gap experienced by 
those with aboriginal ancestry who live off-reserve, for exam-
ple, would improve the health of almost 200 000 indigenous 
people, but it would reduce the overall Canadian smoking rate 
by less than 1 percentage point. If those who have been diag-
nosed with a mood disorder such as depression were no more 
likely to smoke than those who have not, more than a third of 
a million Canadians would benefit, but overall prevalence 
would still be more than 17%.

Limitations
Limitations in the methods used hinder comparison of the 
intensity or magnitude of disparities between different factors. 
The survey populations were not identical, as not all of the 
variables used the same age range. The age range included also 
includes some people who might in the future graduate from 
college or university, potentially misclassifying this group. The 
CCHS does not survey all Canadians, including indigenous 
people living on reserve and the institutionalized, and therefore 
underestimates some populations important to equity issues. 
The groupings are not mutually exclusive, as individuals 
defined by one factor will also be defined by other factors: this 
is illustrated by the hypothetical examples of an immigrant 
woman (a low prevalence group) who is also a renter (a higher 
prevalence group), or a recent cannabis user (a very high preva-
lence group) who is also married (a low prevalence group).

Importantly, this analysis does not assume any causal asso-
ciations between the groups and smoking, but does assume the 
existence of an intervention that would be able to eliminate the 
disparity. That is, we do not consider the groups causal to 

smoking, but groups that may be targets for policy and pro-
gramming. As such, there may be significant intersectionality 
within the group that may contribute or explain differences. 
The impact of any proposed intervention should be assessed 
for its potential effect to reduce (or exacerbate) disparities in 
smoking. Furthermore, it should be noted that interventions 
aimed at reducing social inequalities may or may not reduce 
smoking depending on the causal mechanism of the 
intervention.

Conclusions
Tobacco control strategies which reduce smoking disparities 
will contribute to narrowing health inequalities and also to 
reducing the overall burden of tobacco use in Canada. The 
wide range of socio-economic, mental health, occupational, 
family, lifestyle, and demographic factors associated with such 
inequalities suggests that a correspondingly diverse research, 
policy, and programme response is warranted. The populations 
for whom smoking disparity is the strongest and for whom 
reducing that disparity would have the greatest impact would 
be those with mental health and substance abuse issues.
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