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Objectives

In the past two decades rates of cigarette smoking have 
declined; in some countries the declines have been dramatic 
[1-3]. “In the United States, more than three out of every fi ve 
adults who were ever cigarette smokers have quit smoking” 
[4]. Several possible explanations for the declines can be put 

forth: increased information about the adverse health effects 
of cigarette smoking [5,6] and exposure to environmental 
tobacco smoke [7], fewer public places where smoking is 
permitted, often supported by legislative restriction [8,9], 
lower levels of smoking initiation and past year use among 
adolescents and teens [9], increased availability of smoking 
cessation aids, although less than one-third of people who quit 
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report using FDA approved aids or behavioural counseling [4], 
and availability of nicotine delivery devices such as electronic 
nicotine delivery systems (ENDS) (see https://www.fda.
gov/tobacco-products/products-ingredients-components/
vaporizers-ecigarettes-and-other-electronic-nicotine-
delivery-systems-ends) which purport to have fewer health 
risks [4,10-12].

Information is available about rates of quitting smoking 
among people who have been regular smokers. Some recent 
evidence indicates that the rate of quitting in the general 
population and among ever smokers may have increased in the 
past two decades [1,12]. 

As a result, there are fewer cigarette smokers and more 
individuals who report quitting in the general population than 
in the past [13]. However, what is not known is whether the 
rates of quitting among those who have ever been regular or 
occasional smokers have remained stable over an extended 
period of time or whether the rate of quitting among ever 
smokers has increased over time. In addition, little information 
is available on whether there have been changes in quitting over 
time among those with different demographic characteristics, 
such as age and sex. The purpose of this research is to examine 
trends in the rates of reported quitting (for more than twelve 
months) among regular and occasional smokers in the Province 
of Ontario for over twenty years. In addition, we examine 
trends in the rates of quitters among the general population, 
including those who have smoked and the population overall, 
and examine the trends for males and females, and for different 
age groups. 

Methods

Data are derived from the CAMH Monitor survey, a 
continuously-fi elded (since 1996) cross-sectional telephone 
survey of the general adult population (ages 18 years or older) 
of Ontario, conducted by the Centre of Addiction and Mental 
Health (CAMH) and administered by the Institute for Social 
Research (ISR) at York University (www.camh.ca/camh-
monitor).

The main purpose of the survey is to provide epidemiological 
surveillance of indicators related to alcohol, tobacco, and other 
drug use, as well as physical and mental health. The survey 
uses list-assisted random-digit-dialing methods via Computer 
Assisted Telephone Interviews. The sampling frame is 
comprised of commercially available lists of telephone numbers 
as well as telephone numbers between or on either side of 
listed numbers. In essence, each randomly selected number 
from a telephone directory serves as a seed for additional 
random selections that are not restricted to published landline 
numbers. For example, if the selected number xxx-xxx-8513 is 
published in a directory then all numbers from xxx-xxx-8510 
through xxx-xxx-8519 are included in the sampling frame 
even if they are cell phone numbers or unlisted numbers. 
A computer is then used to generate a random sample of 
telephone numbers from this frame from which each monthly 
or quarterly sample is drawn. Because unlisted numbers, cell 
phone numbers and newly activated numbers are potentially 

interspersed among published numbers in the sampling frame, 
this strategy provides a superior sample than one restricted 
to published landline (or equivalently, line phone, fi xed line) 
numbers alone.

From 1996 to 2010, each annual cycle included monthly 
samples of between 170 and 215 completions, while for 2011 
through 2016, each annual cycle consisted of four independent 
quarterly samples with approximately 750 completions 
each. The information from the 2017 survey is not included. 
The sampling procedure changed in 2017 from a “landline/
list-assisted” sampling frame to a “dual-frame” sampling 
(landline + cell phone sampling frame). 

The design employs a two-stage probability selection 
procedure. Within each regional stratum, a random sample 
of telephone numbers is selected with equal probability in the 
fi rst stage of selection (i.e., households). Within households of 
selected telephone numbers, one respondent aged 18 years or 
older who could complete the interview in English is usually 
selected according to the last birthday method. For each calendar 
year, the monthly or quarterly samples were combined to 
provide a single annual dataset. Across years, response rates 
ranged from 69% to 41%, [14], which is consistent with other 
surveys of this nature [15,16]. The data were weighted to adjust 
for varying selection probabilities, regional representation and 
a fi nal post-stratifi cation adjustment to restore the age by 
gender distribution based on the most recently available census 
Figures. The weighted sample is considered representative 
of the non-institutionalized Ontario adult population (48% 
males, mean age 47.7 years (SD= 17.1), 84% urban). 

The institutional research ethics committees at CAMH and 
York University have approved the survey annually. For the 
purpose of our study, the 21 annual cycles of the survey (1996-
2016) were merged, resulting in a data set with N=56,663 
respondents. 

Defi nitions (Table 1): Current cigarette smoking was 
measured by responses to three items: (tc1) “At the present 
time, do you smoke cigarettes daily, occasionally or not at 
all?”; (tc2) “Have you smoked 100 cigarettes in your life?”; 
and (tc5) “How long ago was it that you last smoked?” Current 
smoking is defi ned as someone who responded “daily smoker” 
or 1) responded “occasional smoker”, 2) has smoked over 100 
cigarettes in lifetime, and 3) has smoked within the past 30 
days. Former smoking was measured in the following way: the 
individual responds that they are smoking “not at all” but 1) 
have smoked 100 cigarettes in their lifetime and 2) have not 
smoked for the past year or more. Duration of quitting beyond 
the one year point was not taken into account in the analysis. 
Individuals who do not fi t into one of the two categories of 
current smoker and former smoker are not included in the 
denominator when former smoking among ever smokers is 
calculated. Ever smoking was measured as the combination of 
Current cigarette smoking and former smoking. Never smoking 
was measured by those who responded “not at all” when 
asked about smoking and indicated that they had not smoked 
100 cigarettes in their lifetime. The Other group includes 
individuals who do not fi t into one of the clearly defi ned 
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categories: 1) those who report they are occasional smokers but 
have not smoked 100 cigarettes, 2) those who say that they 
are occasional smokers, have smoked 100 or more cigarettes 
but have not smoked in the past month, and 3) those whose 
respond they are not currently smoking, but have smoked more 
than 100 more cigarettes and have quit less than 1 year ago. 
Because of the skip patterns in the surveys, it may be diffi cult 
to accurately categorize everyone. Finally, some individuals did 
not respond or refused to respond to at least one of the three 
smoking questions so their response was counted as Missing. 

For each year from 1996 to 2016, weighted frequencies 
and proportions of both all participants and ever smokers 
were calculated. Weighted linear regression analyses of the 
percentages of former smokers were calculated for the years 
1996 through 2016, for (1) all ever smokers and (2) for ever 
smokers by sex and age group categories [17].

Results

In Table 2, we present the frequency and percentages of 
each smoking category over the years 1996 to 2016 (with the 
denominator being the total sample). In Table 3, we restrict 
our analyses to ever smokers and we present the prevalence 
of current and former smokers among ever smokers (current 
and former smokers). Figure 1 shows a plot of former smokers, 
as a percentage of ever smokers, and the linear regression 
line over years. This line has slope 1.125 and is statistically 
signifi cant (p<0.001).  Thus, the overall rate of former smoking 
is increasing signifi cantly over time. Figure 2 shows the plot 
of former smokers separately for males and females. The slope 
for the males is 0.959 (increase in percentage per year) and for 
the females is 1.271; these slopes are signifi cantly different (p= 
0.0049), that is, although the rate of former smokers for ever 
smokers has been increasing over time, compared to men, the 
rate of former smokersfor women is signifi cantly greater.

Figure 3 shows the plot of former smokers separately 
for the 3 age groups: 18-34, 35-54, 55 and over. For ease in 
interpretation, the independent variable has been centered, 
that is, the value of the middle year, 2006, has been subtracted 
from the Year of Interview. The intercept of the regression 
lines (i.e., the predicted value of the percentage in year 2006) 
are 75.602 for those age 55 and over (the baseline level of the 
age category variable), 52.042 for those age 35 to 54 and 23.854 
for those aged 18 to 34. The difference in these intercepts are 
statistically signifi cant (p<0.001); hence the three regression 

Table 1: Variable Defi nitions.

Current smokers: Individuals who smoke cigarettes daily or (1)  smoke occasionally, (2) reported smoking 100 or more cigarettes in their lifetime  and (3) smoked during the 
past 30 days.
Quitters / Former smokers:  Individuals who reported not currently smoking but have smoked 100 or more cigarettes in their lifetime, and have not smoked at all in the past 
year or longer;
Ever smokers: Current Smokers plus Quitters. Individuals who do not fi t into one of the two categories of current smoker and quitter are not included in the denominator 
when quitting among ever smokers is calculated.  

Never smokers: Individuals who responded “not at all” when asked about current smoking and indicated that they had not smoked 100 cigarettes in their lifetime;

Others: Individuals who do not fi t into one of the clearly defi ned categories: This group includes those who report they are occasional smokers but have not smoked 100 
cigarettes, those who are occasional smokers who have smoked 100 or more cigarettes but have not smoked in the past month, and  those  who say that they are not 
smoking currently, but report that they have smoked more than 100 cigarettes but quit less than 1 year ago.

Missing: Individuals who did not respond or refused to respond to at least one of the three smoking questions. 

Table 2: Weighted Frequencies and percentages of smoking categories for the years 
1996-2016*.

Year of 
Interview

Smoking category
current quit never other missing Total

1996
724.48
26.63

628.79
23.11

1237.52
45.48

107.05
3.93

23.17
0.85

2721.00

1997
741.47
26.71

557.98
20.10

1349.18
48.60

107.22
3.86

20.14
0.73

2776.00

1998
636.38
25.36

537.55
21.42

1234.29
49.19

89.40
3.56

11.38
0.45

2509.00

1999
604.85
24.83

550.64
22.60

1168.36
47.96

87.51
3.59

24.64
1.01

2436.00

2000
607.26
25.24

548.17
22.78

1121.06
46.59

92.49
3.84

37.02
1.54

2406.00

2001
624.47
23.77

607.63
23.13

1273.99
48.50

96.81
3.69

24.10
0.92

2627.00

2002
532.05
21.98

583.78
24.11

1185.31
48.96

113.47
4.69

6.39
0.26

2421.00

2003
531.15
22.03

565.74
23.46

1201.61
49.84

99.31
4.12

13.18
0.55

2411.00

2004
547.82
20.98

596.78
22.86

1340.66
51.35

112.30
4.30

13.43
0.51

2611.00

2005
486.42
19.89

614.01
25.11

1226.66
50.17

101.07
4.13

16.85
0.69

2445.00

2006
401.19
19.90

468.29
23.23

1050.68
52.12

95.84
4.75

0.00
0.00

2016.00

2007
411.46
20.52

459.96
22.94

1020.97
50.92

112.61
5.62

0.00
0.00

2005.00

2008
384.80
19.01

508.57
25.13

1068.17
52.78

62.46
3.09

0.00
0.00

2024.00

2009
356.01
17.48

488.14
23.96

1103.96
54.20

88.89
4.36

0.00
0.00

2037.00

2010 513.20 773.10 1607.12 136.58 0.00 
3030.00 

16.94 25.51 53.04 4.51 0.00 

2011
455.01 749.64 1675.56 158.80 0.00 

3039.01 
14.97 24.67 55.14 5.23 0.00 

2012
489.38 750.32 1683.30 107.48 0.00 

3030.48 
16.15 24.76 55.55 3.55 0.00 

2013
494.28 778.73 1637.95 110.25 0.00 

3021.21 
16.36 25.78 54.22 3.65 0.00 

2014
437.41
14.38

764.59
25.13

1714.16
56.34

126.50
4.16

0.00
0.00

3042.67

2015
636.18
12.69

1316.34
26.26

2893.04
57.71

167.90
3.35

0.00
0.00

5013.46

2016
390.78
12.85

751.72
24.71

1770.22
58.19

129.43
4.25

0.00
0.00

3042.15

Total 11006.07 13600.46 29563.78 2303.37 190.30 56663.98
The Total column includes others and missing. 

lines are different from each other Although the slopes for 
55+(0.4349) and 18-34 (0.3740) are not different (p= 0.673), 
the slope for 35-54 (0.7959) is signifi cantly different from 
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that of the baseline level, 55+ (p= 0.0148). The rate of former 
smokers is greatest for the oldest group and smallest for the 
youngest group. In addition, although the increase in the rate 
is the same for the youngest and oldest groups, for the middle 
age group, the increase is about twice that of the other two. 

Discussion 

It is interesting to note that the rate of former smoking 
among the general population has remained stable over 
time, while the rate of former smoking among ever smokers 
has increased dramatically over time. The difference in the 
percentages is due to the fact that there has been a marked 
decline in the per cent of the population who report ever 
smoking. Possible explanations for the trend in ever smokers is 
that public health messages and quit smoking strategies have 
become more accessible and available over time. Quit smoking 

messages focus on the benefi ts of quitting, such as avoidance 
of the detrimental health effects of continued smoking and 
provide information on available pharmacological ways to 

Table 3: Weighted Frequencies and Percentages of current smokers and quitters for 
the years 1996-2016.

Year of Interview
Ever smoker

current quit Total

1996
724.48
53.54

628.79
46.46

1353.26

1997
741.47
57.06

557.98
42.94

1299.46

1998
636.38
54.21

537.55
45.79

1173.93

1999
604.85
52.35

550.64
47.65

1155.49

2000
607.26
52.56

548.17
47.44

1155.43

2001
624.47
50.68

607.63
49.32

1232.10

2002
532.05
47.68

583.78
52.32

1115.83

2003
531.15
48.42

565.74
51.58

1096.89

2004
547.82
47.86

596.78
52.14

1144.60

2005
486.42
44.20

614.01
55.80

1100.43

2006
401.19
46.14

468.29
53.86

869.48

2007
411.46
47.22

459.96
52.78

871.42

2008
384.80
43.07

508.57
56.93

893.37

2009
356.01
42.17

488.14
57.83

844.15

2010
513.20
39.90

773.09
60.10

1286.30

2011
455.01
37.77

749.64
62.23

1204.65

2012
489.38
39.48

750.32
60.52

1239.69

2013
494.28
38.83

778.73
61.17

1273.01

2014
437.41
36.39

764.59
63.61

1202.01

2015
636.18
32.58

1316.34
67.42

1952.52

2016
390.78
34.20

751.72
65.80

1142.50

Total 11006.07 13600.46 24606.53

Figure 1: Former smokers as a percentage of ever smokers over years 1996-2016 
with linear regression. 

Figure 2: Former smokers as a percentage of ever smokers separately for males 
and females over years 1996-2016 with linear regressions.

Figure 3: Former smokers as a percentage of ever smokers separately for 3 age 
categories over the years 1996 to 2016 with linear regressions.
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promote quitting. 

Males appear to be increasingly likely to quit in recent 
years it is not clear what the explanation for this fi nding would 
be. Perhaps investigation that includes open ended questions 
might serve to clarify what is happening. 

Age is related overall to quitting among ever smokers and 
could be explained by age related increasing risk of disease 
among long term smokers [18]. Collection of qualitative 
information about quitting and aging could provide the basis 
for interventions and messaging. What is unclear at this point 
is how much the availability of alternative types of tobacco 
use are impacting the behaviour of younger smokers [19-21]. 
In the future, questions concerning substitution of products 
contingent upon quitting would certainly be in order. One 
interesting fi nding from CAMH 2013-2016 is that over 50% 
of individuals in all three age groups who are categorized 
as quitters report using e cigarettes in the past 30 days 
(unpublished fi ndings). In addition, there is more reported 
past 30-day e cigarette use among quitters than among current 
smokers in all three age groups. 

There are some limitations to the fi ndings that should be 
mentioned. First is the problem of faulty memory in reporting 
information on the timing of quitting smoking. Second is the 
issue that may arise when individuals are hesitant to report 
these factors and as a result may misrepresent these factors in 
responses to survey questions. Third it is important to note that 
the response rates to telephone surveys have been declining 
over time. Rates of 50% or less are not uncommon. 

There is a need to investigate the use of alternative 
products, as well as reasons for smoking and quitting among 
all subgroups. Further investigations could lead to the 
development of messages and strategies that target individuals 
who are less likely to quit. In addition, cell phone and landline 
lists have been separated since the 2017 survey. This situation 
provides the ability to compare information collected from 
landline and cell phone respondents and may lead to different 
conclusions. 
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