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ABSTRACT 

 

Introduction:  The smoking rate among Canadian grade 9 to 12 students was 14% during 

the 2008-2009 school year. While 60% of young smokers report wanting to quit smoking 

and attempting to do so, few succeed. Many studies have examined the key correlates 

associated with youth smoking and smoking initiation, however, few have examined 

successful cessation among adolescents. This thesis describes and compares the 

environmental, social and individual correlates of adolescent smoking cessation to current 

and never smokers using a theoretical framework. 

Method:  Data from the 2008-2009 Youth Smoking Survey, a nationally representative 

survey delivered in Canadian schools were examined using multinomial logit regression. 

The strongest individual, social and environmental correlates of former smoking as 

compared to never and current smoking students in grades 9 to 12 were selected for 

multivariate multinomial logit regression models. Path analysis was conducted separately 

for females and males. 

Results:  Former smokers represent a distinct, often intermediary, group of students 

between current and never smokers, and have some similarities with both groups on 

certain environmental and individual measures. Social and environmental factors play 

key roles in differentiating former from current smokers. Social factors were most 

influential in female smoking cessation whereas environmental and individual factors in 

addition to social factors were directly and indirectly associated with male smoking 

cessation. 

Conclusion:  These results further describe the profile of youth who successfully quit 

smoking specific to sex. The strong effects from social correlates identified suggest the 

importance of family and peer support for quitting. These findings inform the 

development of youth cessation programs and policy decision-making and provide a 

means to target those youth in which these strategies may be most effective.   
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CHAPTER 1 

 

Introduction 

 

Thesis Overview 

The smoking rate among Canadian youth (aged 15-19) was 15% in 2008, unchanged 

from 2007 and 2006. While over 60% of youth smokers report wanting to quit smoking 

and attempting to do so, few succeed. Understanding what affects cessation remains a key 

public health goal. While many studies have examined the key correlates associated with 

youth smoking and smoking initiation, few have examined cessation among young 

smokers.  The purpose of this study is to identify those factors associated with tobacco 

cessation among youth.  

This thesis draws on secondary data from Canadian high school students (grades 9-12) 

who completed the 2008-2009 Youth Smoking Survey (YSS). The YSS is a biennial 

survey used by Health Canada to monitor the effectiveness of national, provincial and 

regional tobacco control strategies. The YSS is an ideal dataset to examine factors related 

to youth smoking as it measures smoking behaviours and attitudes among a nationally 

representative sample of school students. This project aims to examine information from 

current, former and never smokers using individual, cross-sectional data from the 2008-

2009 YSS with the goal of identifying individual, social and environmental factors that 

shape decisions to quit and remain smoke free. Factors measured in the YSS that are 

associated with quitting are identified using descriptive and analytical analyses.  

The Theory of Triadic Influence (TTI) is used as a framework to organise the factors 

associated with smoking status, dividing them into three streams (individual, social and 

environmental) with respect to differing levels of causal influence. The three streams of 

the TTI range from most upstream or ‘ultimate’ factors to midstream or ‘distal’ factors to 

most downstream or ‘proximal’ factors that influence behaviours such as smoking. The 

TTI provides a useful guide to model the varying potential influences on smoking 

cessation, and to highlight important target areas to inform the development of youth 
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smoking cessation strategies. Findings will inform the development of youth cessation 

programs and policy decision-making as well as target those youth in which these 

strategies may be most effective.  

This research thesis first reviews the relevant literature on adolescent smoking in this 

introduction (Chapter 1), including strategies used to reduce smoking rates, factors 

associated with youth smoking behaviours, theoretical frameworks that explain smoking 

behaviours and my thesis objectives. Findings are then presented in two manuscripts.  

In the first manuscript (Chapter 2), the TTI is used to compare students who quit smoking 

with current and never smoking students along the dimensions of the TTI model by 

stream and level. By using the TTI framework as a tool in examining youth cessation, 

areas within the framework that show strong associations highlight appropriate action 

areas for youth cessation intervention.  

The second manuscript (Chapter 3) builds on the first by exploring the characteristics of 

smoking cessation that are specific to females and males. Informed by the TTI results 

from Chapter 2, a path analysis is performed to understand direct and indirect effects of 

key predictors of smoking cessation by sex. The aim of Chapter 3 is to highlight sex 

specific needs to guide the development of youth smoking cessation interventions.  

The concluding section (Chapter 4) summarizes the main findings from the papers, 

provides a profile of the adolescent former smoker, offers recommendations for targeted 

youth tobacco cessation strategies, lists the strengths and limitations from this study, and 

discusses areas for future research. 

Youth Smoking 

Rates of adolescent daily smoking remain unacceptably high. In 2008, 15% of Canadian 

youth (age 15 to 19), approximately 300,000 people, were current smokers (reported 

smoking at time of survey), unchanged from 2007 and 2006.(1,2) Of these young 

smokers, 60% smoked daily and 40% smoked occasionally, with daily smokers 

reportedly consuming, on average, 12 cigarettes per day.(2) With smoking prevalence 
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remaining stable over recent years, action is required to further reduce adolescent 

smoking.  

Cigarette smoking is an addictive behaviour that is most likely to become established 

during adolescence.(1,3,4) The number of years a person smokes and how much they 

smoke has the greatest impact on tobacco related mortality and morbidity.(5) Although 

many health consequences result from a longer smoking history, adolescent smokers are 

at increased risk for immediate health problems during adolescence and young adulthood. 

Smoking during adolescence reduces lung growth rate, lung function, overall fitness, and 

increases risk of respiratory problems.(6)  

Smokers who start at a younger age are more likely to develop higher levels of nicotine 

dependence and are likely to have more difficulty quitting smoking and be affected more 

by the ill effects of smoking.(7) The most common time to try smoking is during the ages 

of 14 and 15 and the most common time to progress to becoming a daily smoker is during 

the ages of 16 and 17.(8) Over 80% of adult smokers report having started smoking 

before age 18.(9) Experts predict that half of adolescent smokers will continue to smoke 

for 16 to 20 years.(10,11) Delaying smoking cessation until adulthood has both 

immediate and longer term negative health consequences.(7,8,12)  

Adolescents likely become nicotine dependent before they become daily smokers. Much 

evidence suggests both daily and occasional adolescent smokers report withdrawal 

symptoms similar to those reported by adult smokers.(6,12,13)
 
A number of studies have 

shown that a substantial number of adolescent smokers are nicotine dependent (14) with 

rates ranging from 19 to 63%.(7) In addition, nicotine dependence may develop rapidly in 

a subset of adolescents.(14,15) Among a large sample of young (age 12-13) smokers, 

10% had become nicotine dependent within two days, 25% within one month and 50% 

had become nicotine dependent by the time they smoked seven cigarettes per month.(12) 
 

As another indicator of smoking dependence, young smokers often report difficulty in 

quitting or lack of confidence in their ability to do so. One study found that only 43% of a 

sample of adolescent smokers felt confident that they would ever quit smoking.(16) 

Moreover, approximately 40% of adolescent smokers attempting to quit are unable to 
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refrain from smoking for longer than one week, and almost 60% of these youth report 

that quitting is fairly or very difficult.(6)  

Researchers have examined the progression from non-smoker to smoker. The 1994 US 

Surgeon General’s Report described the process in five stages: i.) forming attitudes and 

beliefs about tobacco; ii.) trying tobacco; iii.) experimenting with tobacco further; iv.) 

using tobacco regularly; and v.) becoming addicted to tobacco. The researchers estimated 

that it takes, on average, three years to become addicted to tobacco.(6) However, a 

longitudinal study of young female smokers did not support the idea that adolescents 

progress through well-defined smoking stages.(4) Other research has demonstrated that 

many young smokers become addicted to cigarettes much sooner than with three years of 

smoking and show withdrawal symptoms similar to those shown by adults.(12) Starting 

smoking at a younger age and smoking over a longer period of time during adolescence is 

predictive of nicotine dependence in adulthood, while smoking cessation at one year 

during adolescence reduces later nicotine dependence.(17) 

Many anti-tobacco initiatives at the national,(11,18,19) provincial,(11) 

community,(11,20-22) and school (11,23-25) levels have focused on developing 

prevention strategies for youth and have been shown to be effective in reducing smoking 

uptake. Educational strategies, in conjunction with community-based and media-based 

activities, can postpone or prevent smoking onset in 20 to 40% of adolescents.(11) The 

prevention approach has been the primary means of reducing tobacco use among 

adolescents to date. However, the fact that 15% of youth still smoke despite prevention 

efforts, a figure which has failed to decline further in the last few years, signifies a large, 

vulnerable population that lacks the resources and support networks to help them stop 

smoking.  

The Need for Youth Smoking Cessation Strategies  

The availability of tobacco cessation strategies for adolescent smokers is particularly 

important because the rate of ‘spontaneous’ (also known as unassisted or naturally 

occurring) quitting among this group is surprisingly low. It has been largely assumed that 

young smokers will grow out of smoking or easily quit on their own. However, the yearly 
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prevalence of unassisted quitting among adolescents is similar to the 5 to 6% observed 

among adults.(7) Mermelstein (7) reviewed several longitudinal studies assessing 

adolescent smoking cessation (cessation was defined as refraining from smoking for at 

least 30 days) and found the prevalence of unassisted cessation ranged from 4 to 21%. In 

another review, Buttross and Kastner (26) reported prevalence rates of youth smoking 

cessation ranging from 0 to 11%. Naturally occurring quit rates of occasional young 

smokers were found to be higher, but still surprisingly low.(7) Similar to adult smokers 

without intervention, very few adolescent smokers stop smoking unassisted, which 

suggests a need for cessation interventions directed towards adolescents, occurring early 

in their smoking ‘career.’(7) 

The majority of young smokers report wanting to quit smoking and attempt to do 

so,(27,28) despite the fact that only a few will succeed.(7,6,27,29) Many studies report 

over 60% of adolescent smokers wish to quit smoking.(8,30-33) In one study, over half 

of adolescent smokers in Ontario reported that they had attempted to quit smoking in the 

past year.(33,34) Another large survey asking Australian adolescent smokers their 

readiness to quit smoking found that 71% had considered quitting at some point, 43% 

were currently contemplating quitting, 28% of weekly smokers were taking action to quit, 

and 55% had made a quit attempt in the last year.(30) A five year longitudinal study of 

children (age 12-13) found that a serious desire to quit for a quarter of adolescent 

smokers occurred at 1.5 months after first cigarette inhalation, the first serious quit 

attempt occurred at 2.5 months, lacking self-confidence in the ability to quit occurred at 

18.4 months, and awareness of the difficulty of quitting smoking occurred at 32.2 

months.(35) Hence, the desire to quit smoking and attempting to quit will occur for many 

adolescents soon after smoking their first cigarette.  

The process of quitting smoking is complex. Researchers have tested the trans-theoretical 

model of change, also known as ‘The Stages of Change Model,’ used to explain the 

process of adult smoking cessation, among high school students. They identified six time 

dependent cessation stages: i.) recent acquisition of smoking in the last six months; ii.) 

pre-contemplation when quitting is not considered during the next six months; iii.) 

contemplation when thoughts about quitting occur in the next six months or thoughts 
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about quitting occur in the next month without having previously considered quitting; iv.) 

preparation when thinking about quitting in the next month after having a previous quit 

attempt within the last six months; v.) action when a quit attempt has occurred in the last 

six months and has been sustained; and vi.) maintenance when a quit attempt has 

occurred and has been sustained for longer than six months.(36) From these stages 

experts project that at any point in time, approximately 15 to 19% of adolescent smokers 

are considering a quit attempt soon,(36,37) a significant population to target for 

intervention, and an additional 30% could be ‘primed’ for future intervention efforts.(37) 

Knowing the reasons for quitting is an important part in developing motivational 

strategies in cessation interventions. Quantitative studies suggest the primary reason 

adolescents wish to quit smoking is for future health reasons.(38-41) Concerns about 

physical appearance,(39,42) the cost of cigarettes,(39,43) and athletic 

performance,(38,39) especially among males,(38) have also been reported to be important 

motivators by the majority of young smokers. In one study, daily smokers were more 

likely to report wanting to quit because they are ‘addicted’ in comparison to the reasons 

for quitting expressed by occasional smokers.(40) 

Despite the majority of adolescent smokers endorsing quitting cigarettes, focus groups 

have revealed that many adolescents are unfamiliar with smoking cessation interventions. 

Youth in these focus groups were hesitant about how they would develop a plan to quit 

smoking, were unable to create a concrete plan and did not know where to seek 

support.(44) In a large survey, adolescents cited ‘the use of willpower’ most frequently as 

a method used in past quitting attempts; however, this method was also cited most 

frequently at being ineffectual. In this survey only 3% of adolescents reported trying a 

recognized cessation strategy to help them quit.(41)   

In summary, considering that a significant proportion of adolescents smokers facing 

increased risk of immediate and future health consequences and that few adolescent 

smokers quit on their own despite the large majority who wish to do so, there is a need 

for effective targeted adolescent cessation strategies. Unfortunately, research in 

adolescent smoking cessation is limited. 
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Youth Smoking Cessation Strategies 

Few good empirical studies examining smoking cessation interventions for adolescents 

have been reported.(7) A review commented that those studies found tend to be of low 

quality having: poorly described interventions and methods, inadequate measures of 

cessation, brief follow up periods, low retention rates, and no control or comparison 

group.(7) Sussman (45) reviewed 66 reports on cessation interventions: 47 were 

published in peer-reviewed journals, 15 were randomised experimental trials, 22 used a 

quasi-experimental design with a comparison group, and the remainder (29 reports) used 

a single group design that lacked a comparison group. Sussman’s review (45) is 

noteworthy for its comprehensive description of intervention programs, its detailed 

examination of treatment effects by theoretical approaches, the approach setting, and 

potential moderators of intervention effectiveness (e.g., sex). 

Sussman (45) suggested that the most effective cessation interventions for adolescents 

tend to be adolescent focused in the form of school- or community-based programs that 

teach social, behavioural and coping skills. The mean quit-rate at a 3- to 12-month 

average follow-up among the program conditions was 12%, compared to 7% among 

control groups. Classroom-based programs had the highest quit rates (17%), and school-

based clinics (12%) also showed promise. It is noted that smoking behaviour in males and 

females is influenced by different social and environmental factors and this is an area in 

need of future research, as programs tailored to age and sex may be more successful over 

the longer term.(45)  

Willingness to quit, smoking history, level of addiction and treatment cost have also been 

identified as important factors in considering the most appropriate treatment for youth.(8) 

In a later review by Sussman (46) of 64 empirical studies, the author recommends 

cessation programming be delivered in a context structured for youth, such as a school, a 

sports club, or a health clinic and that it should consist of at least five sessions. They also 

suggest programming should be as much fun and as interesting as possible, involving 

games, dramatizations, and use of alternative medicine concepts.(46)  
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Due to the methodological challenges of systematically comparing data across the variety 

of youth cessation strategies, the Youth Tobacco Cessation Collaborative 

(YTCC),(47,48) comprised of members from Canadian public and private organizations 

involved in tobacco addiction and cessation research, services and policy, was formed. 

The initial purpose of the group was to identify best practices; however, the group 

consensus was that there was too little evidence to make such designations. They 

identified intervention areas that held promise, such as cognitive–behavioural 

interventions, approaches for which inconclusive evidence exists, such as 

pharmacological interventions, and approaches that would not be recommended because 

of potential for harm or based on expert opinion, such as fear appeal or sensory 

deprivation. They highlighted the following research gaps: profiles of youth who quit 

smoking, theoretical approaches explaining adolescent smoking cessation, and testing 

youth cessation interventions by delivery setting and type of provider.(47)  A key goal 

highlighted by the YTCC was to expand bio-behavioural models of cessation specific to 

youth and within important subgroups (e.g., sex and age).(48)  

A more recent systematic review of youth tobacco cessation also concluded more work is 

necessary in developing and testing effective cessation strategies for this population. This 

Cochrane Review of tobacco cessation interventions for young people (age < 20) 

included intervention controlled trials that used or tested the stages of change approach, 

pharmacological aids (nicotine replacement therapy and bupropion), and psychosocial 

(cognitive behavioural and motivational) therapies. Fifteen trials met the inclusion/ 

exclusion criteria. Trials evaluating stages of change interventions achieved moderate 

long-term tobacco cessation success at one year (odds ratio (OR)=1.70, 95% confidence 

interval (CI)=1.25-2.33) that persisted at two-year follow up (OR=1.38, 95% CI=0.99-

1.92). Pharmacological interventions were not effective; however, these trials were small, 

with limited power to detect an effect. Interventions using cognitive behavioural therapy 

were not found to be effective for tobacco cessation, except when trials were pooled for 

the Not-on-Tobacco (N-O-T) cessation program (OR=1.87, 95% CI=1.00-3.50) 

suggesting some degree of effectiveness. Trials that incorporated motivational 

interviewing as an intervention component achieved a pooled OR for tobacco cessation of 



9 
 

2.05 (95% CI=1.10-3.80), however, separating the effect of the motivational interviewing 

was impossible so that its independent effectiveness remains unclear.(49)  

The authors identified a lack of youth cessation studies with high quality research 

designs, adequate power and long term follow up.  Along with the need for more 

rigorously conducted trials, this Cochrane Review recommended more research be done 

to characterise youth who quit smoking.(49) A central aim of this thesis is to address this 

gap in knowledge and to provide a profile of adolescent former smoking within an 

ecological framework that includes a broad range of individual, social and environmental 

factors. 

Factors Associated with Youth Smoking Behaviours  

Observational studies have discovered a multitude of correlates that can be grouped into 

individual, social and environmental factors associated with different adolescent smoking 

behaviours. Conceptualized stages of adolescent smoking have been proposed where 

additional correlates strongly differentiate later smoking stages. Smoking stages have 

been used to define smoking status and are categorised based on smoking frequency and 

recency, they are: i) never smokers; ii) experimental smokers (reported trying smoking, 

but did not smoke in the last 30 days); iii) intermittent/occasional smokers (reported some 

smoking in the last 30 days); iv) regular smokers (reported having a cigarette every day 

for the last 30 days); and v) ex-smokers (reported quitting and refrained from smoking in 

the last 30 days).(50) 

Adolescent individual, social and environmental factors have been differentially 

associated with each smoking stage. There is much known about the correlates of youth 

smoking susceptibility, smoking initiation and becoming a smoker; however, relatively 

few studies have examined correlates for youth cessation. Youth smoking profiles for 

most stages of the smoking continuum are well documented in the literature, noting a 

range of childhood predictors for different smoking trajectories (51,52) and correlates 

dependent on sex,(8,53-59) and grade-level/age.(50,60,61) Students in grades 6 to 9 

significantly differ from senior students in grades 10 to 12 on a variety of measures 

relating to tobacco use. Examples include the proportion of students reporting having 
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tried a variety of tobacco products and having access to purchasing cigarettes from a 

retail source; older students tend to have greater access to tobacco products and thus tend 

to experiment more frequently.(62)  

The broad range of influential factors associated with smoking can be organised into 

three categories: individual (intrapersonal/biological), social (interpersonal) and 

environmental (cultural/attitudinal).  The constructs for individual, social and 

environmental factors are based on the Theory of Triadic Influence (TTI) for substance 

use which will be used in this thesis.(63) Observational studies have commonly examined 

relationships between individual, social and environmental factors and smoking 

behaviours, but rarely within an ecological model such as the TTI. The conceptual 

framework of the TTI will be described in more detail later. 

Smoking initiation and experimentation 

Many factors associated with early smoking stages, such as smoking initiation and 

experimentation, have been identified to target youth who are at greatest risk of smoking. 

High smoking susceptibility, where non-smokers do not exhibit a firm commitment to try 

not to smoke or would not refuse a cigarette if offered by a friend, is a strong correlate of 

smoking onset.(60,64-65) Other correlates of smoking uptake are listed in Table 1 (page 

13).  

The transition from trial to experimental smoking involves cigarette availability and peer 

smoking as well as alcohol and marijuana use.(60) Alcohol use has been found to be 

more strongly associated with early smoking stages (e.g., initiation and experimentation) 

as compared to later smoking stages (e.g., daily smoking).(50) Peer influences have 

consistently been the strongest correlate of smoking initiation and experimentation 

through modeling smoking, providing more opportunities to smoke and reinforcing 

smoking.(66)  

Although examined less frequently, perceptions of smoking prevalence explain additional 

variance in smoking uptake, independent of peer role-model effects.(67) Smoking by 

senior students has been shown to be positively associated with smoking rates of younger 

students.(56,68-71) In addition, weak bonds with school and church have been shown to 
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predict both smoking uptake and experimentation.(72) Weak family bonds are also 

associated with smoking uptake, but not as strongly associated as poor school 

connectedness.(65)  

Smoking susceptibility 

Because susceptibility to smoking is such a strong correlate of smoking onset, factors 

associated with smoking susceptibility have been examined with the goal of informing 

prevention strategies. Not surprisingly, similar correlates have been observed for 

susceptibility as for smoking initiation, such as lack of health knowledge and older role 

models that smoke.(61,73) Interestingly, perceived body image,(74) lack of physical 

activity,(75) and increased screen (i.e., TV, computer) time (75) have also been 

associated with higher smoking susceptibility. See Table 1 for other factors found to be 

associated with smoking susceptibility.  

Regular Smoking (Daily or Occasional)  

Age (older) and race (Caucasian) are strong individual correlates of progressing to 

regular smoking.(76) Longitudinal studies have shown that engaging in risk-taking 

behaviours,(3) having more peers who smoke,(3,58) having a stressful life event,(3) and 

low academic achievement (58) escalate the progression from experimental to regular 

smoker. Current smokers tend to report more positive mood effects associated with 

smoking (36) and report a lower sense of community at school.(72)  

Parental and family influences have been shown to have the greatest association with 

regular smoking.(60,77) When older siblings are included in analyses, the association 

with family smoking is stronger than with parental smoking alone;(78) sibling smoking 

increases both experimentation and regular smoking among younger siblings.(79)  

Other findings from a large cross-sectional sample reported that higher grade level, 

having more daily smoking peers, ethnicity (white, non-immigrants), and reduced school 

connectedness were strongly associated with regular smoking but not with experimental 

smoking.(50) Studies have consistently shown that youth who report smoking also report 

lower school connectedness than their non-smoking peers.(80,81) Variables found to 

increase smoking risk are listed in Table 1 (page 13). 
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Smoking cessation 

Unfortunately, most observational studies examining smoking behaviour among youth 

have not made comparisons with youth who have successfully quit smoking. One large 

cross-sectional study did not examine associations with successful cessation in their 

sample of 517 ex-smokers due to the lack of study power.(50) Of the studies that have 

been completed, sample sizes are relatively small and often examine only a subset of 

variables, and do not examine a range of factors from all domains (individual, social and 

environmental) within a conceptual framework.  

One study of 135 adolescents who were attempting to quit smoking revealed that those 

youth with a high sense of personal control (i.e., self-efficacy) to quit, who reported 

fewer positive smoking effects, and who consumed fewer cigarettes, were more at 

tobacco cessation at four weeks but not at two months.(82) Another study showed that 

predictors of being a former smoking adolescent varied with the age of smoking 

initiation. This small study concluded that for younger adolescents, cessation was related 

to parental influences; while older adolescents tended to primarily respond to peer 

influences in choosing cessation.(66)  

Adolescent psychosocial, individual factors (e.g., self-efficacy and self-esteem) and the 

social environment are also important antecedents to cessation that may in turn further 

reinforce cessation in a bi-directional relationship.(36,83) Factors observed to be 

associated with smoking cessation are listed in Table 1.  
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Table 1: Environmental, social and individual factors associated with smoking 

behaviours 

 Smoking 
susceptibility 

Smoking initiation Smoking Smoking cessation 
I
n

d
i
v

i
d

u
a

l
 

 female sex (52) 

 perceived poor 
body image 
(74,75) 

 less physical 
activity (75) 

 

 female sex (52,56) 

 early puberty (51) 

 higher school grade (60) 

 lower self-esteem (65) 

 increased smoking 

susceptibility (60,64-65) 

 

 older age (60,61) 

 depressive symptoms (50) 

 female sex (59) 

 early puberty (51) 

 Caucasian (non-
immigrant) race/ 
ethnicity (50,76) 

 higher school grade (50) 

 lower self-esteem (55) 

 vital lung capacity (51) 

 more working time (84) 

 sex moderator (59) 

 greater motivation 
to quit (59,85,86) 

 less perceived stress 
(85) 

 health reason for 
quitting (59) 

 higher self-efficacy 
to quit smoking 
(83,86) 

 higher self-esteem 
(36,83) 

 longer smoking 
history (59,85) 

S
o
c
i
a

l
 

 parental 
smoking (68) 

 peer smoking 
(52,68) 

 more screen 

time (75) 

 sibling smoking 
(68,73) 

 perceived 
instrumental 
value (52,61) 

 

 parental smoking 
(54,61,65,87) 

 peer smoking (52,60,73) 

 perceived instrumental 
value (52) 

 
 

 complex family structure 
(79) 

 less family time (79) 

 parental smoking 
(60,61,77,78) 

 less parental smoking 
disapproval (88,89) 

 peer smoking 
(50,60,61,77) 

 sibling smoking 
(60,77,78)  

 perceived instrumental 
value (61) 

 perceived positive mood 
effects (36*) 

 greater parental 
attachment (85,90) 

 parental influences 
(83,91) 

 peer influences 
(36,83,90,91) 

 perceived positive 
mood effects of 
quitting smoking  
(91) 

 perceived social 
benefit effects of 
quitting smoking 
(91) 

 

E
n

v
i
r
o
n

m
e
n

t
a

l
 

 deviance 
acceptance (52) 

 less health 
knowledge (61) 

 senior student 
smoking 
prevalence (68) 

 peer deviance 
acceptance (52) 

 deviant behaviours (92) 

 less health knowledge 
(65) 

 lower socioeconomic 
status (65) 

 lower religiosity (72) 

 lower school 
connectedness (72) 

 senior student smoking 
prevalence (56,70,71) 

 use of alcohol (50) 

 use of drugs (60,93) 

 delinquency (50) 

 less health knowledge 
(94) 

 lower socioeconomic 
status (95) 

 lower school 
connectedness 
(50,72,80,81,89) 

 use of alcohol (50,93) 

 use of drugs (93) 

 correct health 
beliefs (59,90,91) 
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A cross-sectional study of 5300 grade 7 to 12 students conducted in 1980-1985 used chi-

square tests to compare a group of former smokers (those who had tried smoking but 

hadn’t had a cigarette in the last month) to current smokers (those who had smoked in the 

last month) and never smokers (those who had never tried smoking) on a variety of 

social, demographic, attitudinal and behavioural variables. This study found that former 

smokers were a distinct group that showed characteristics intermediate to never smokers 

and current smokers, but were more similar to never smokers. Fewer former smokers than 

current smokers but more former smokers than never smokers reported having close 

friends that smoked, and mothers and fathers that smoked. Successful quitters were less 

likely than never smokers but more likely than current smokers to have parents and close 

friends that would be upset if they smoked; to believe smoking is a health problem; to 

disagree that smoking helps people relax; to disagree that smoking is socially acceptable; 

to disagree that family and friends enjoy smoking; and to agree that there should be 

separate areas designated for smoking.(91) 

Because both being motivated and having self-efficacy to quit smoking are such 

important parts of cessation (86) some research has been done to identify factors 

indicating readiness to quit smoking. Not surprisingly, students with shorter smoking 

histories, who consumed fewer cigarettes (96,97) and who had had previous quit attempts 

(97) were more likely to express readiness to quit smoking, and to be white, female 

students.(96) 

Not enough studies have examined adolescent smoking cessation behaviours, such as 

readiness to quit, relapse and successful quitting.(7) As mentioned previously, reviews of 

youth cessation research (7,47,49) have noted that factors predicting youth motivation to 

quit and those predicting successful quitting need to be explored further. Based on the 

wide range of correlates identified with certain smoking behaviours, it is evident that the 

decision to smoke cigarettes is based on a complex web of variables. Some thought has 

been put into explaining how these variables interact with and mediate each other within 

theoretical frameworks. 
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Theoretical Frameworks Explaining Youth Smoking  

A theoretical framework not only provides a tool for understanding behaviour; it can also 

be used to inform the development of interventions and a profile of those who might 

benefit most. Sussman (45) identified eight theoretical frameworks used in the 66 

cessation intervention studies he reviewed. To summarize broadly, these included: social 

influence models; cognitive-behavioural approaches; motivational enhancement; 

response-contingent reinforcement; supply reduction approaches; addiction focused 

approaches; stages of change (trans-theoretical) approaches; and affect clarification.(45) 

Most studies focus on one approach, while some draw from several. There is little 

research that directly compares these approaches in regards to youth tobacco cessation.(7) 

Collins and Ellickson (98) reviewed four major theories explaining youth smoking 

behaviour: the Theory of Planned Behavior, Social Learning Theory, Social Attachment 

Theory, and Problem Behavior Theory. Key factors from each theory correlated with 

smoking initiation and regular smoking are summarized in Table 2 (page 16). The 

researchers did not examine correlates for smoking susceptibility, readiness to quit, or 

tobacco cessation. Four theory specific models were tested using cross-sectional data of 

adolescent smoking behaviours and attitudes. All four theories had strong predictive 

power, with concordance (R
2
) ranging 72 to 75%. Furthermore, when correlates from all 

four models were integrated, a concordance of 77% was found for predicting current 

smoking behaviour.(98) The YSS is an instrument that measures many of these factors 

among others and would be an ideal starting point to analyze potential correlates of 

tobacco cessation among youth against known correlates of various smoking behaviours. 
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Table 2: Theoretical frameworks of youth smoking behaviour (98) 

Theory (approach) Key Correlates Other Correlates Smoking Behaviour  

Planned Behaviour 
(cognitive) 

Behavioural 
intentions 

Perceived control 
Family and peer approval 
Attitudes 

Smoking (99) 

Social Learning/ 
Cognitive 

Family and peer 
behaviour 
Self-efficacy 

Family and peer approval 
Past behaviour 
Perceived prevalence 
Attitudes 

Initiation (87) 

Social Attachment/ 
Development 

Bonds with school 
and family 

Peer behaviour 
Peer approval 

Initiation (100) 
Smoking (101) 

Problem Behaviour 
(comprehensive) 

Deviant behaviours Family background 
Family and peer approval 
Peer behaviour  
Aspirations 
Opportunity to smoke 
Self-esteem 
Deviant attitudes 

Smoking (65,102) 

 

Few theories of health behaviour take a comprehensive approach, and those that do are 

limited in various ways. An integrative theory of health-related behaviour, the Theory of 

Triadic Influences (TTI), has been used in a variety of disciplines including youth 

substance use. The TTI is one of the most comprehensive and integrative ecological 

models of health behaviour to date. The TTI categorizes factors into three streams of 

influence by level of causation (Figure 1).  

The three streams are:  a.) the environmental or cultural stream, which includes cultural-

environmental influences on knowledge and values, influencing attitudes; b.) the social 

stream which includes social situation-context influences on social bonding and social 

learning, influencing social normative beliefs; and c.) the individual or 

biology/personality stream, which includes intrapersonal influences on self-

determination/control and social skills, leading to self-efficacy. In addition to the direct 

influences of these streams, there are important inter-stream effects and influences that 

flow between causation levels.  

The streams are divided by level of causation: from ultimate, upstream causes at the 

population level, to distal, midstream causes at the community and group level to 

proximal, downstream causes at the individual level. The theory is intended to account 

for factors that have direct effects as well as indirect effects on behaviour. Experiences 

with related behaviours and early experiences with a new behaviour lead to feedback 
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loops through all three steams adding to the prior influences of these streams.(103) The 

TTI can show direct and indirect (through mediators) associations with smoking 

cessation, the behaviour of interest, with appropriate analyses. 

 

 

Figure 1: The Theory of Triadic Influence (60) 

 

The TTI framework is particularly useful in health promotion for both explaining health 

behaviours and targeting areas for behaviour change (Table 3).  Looking at the 

framework from a health promotion perspective strategies can be identified that influence 

behaviour within the three streams. Population health should focus on the distal and 

ultimate causes of health behaviour (contextual change), where these factors influence 

multiple behaviours more efficiently and in a more sustained way. Other frameworks 

have focused on individual-level behavioural change (e.g. Theory of Planned Behaviour).  
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The TTI is easily incorporated into planning and evaluation models such as the Precede-

Proceed model and has already been adapted for intervention planning implemented at 

schools.(104) Specifically, the TTI is helpful in a) identifying predisposing, enabling, and 

reinforcing factors that influence behaviour; b) selecting or including strategies within an 

intervention; and c) predicting and understanding a program’s impact.(103) Because the 

TTI is such an integrative explanatory model that can incorporate measures from the 

2008-2009 YSS and examine the relationships between these factors in a way that may 

inform anti-tobacco planning, the TTI was considered the ideal heuristic device for 

organizing the range of potential correlates of smoking cessation. 
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1
9
 

Table 3: Causes of behaviour, reasons for behavior change, and strategies for contextual and behavioural change (103) 

Note: The six classes of strategies for contextual change in bold represent the need to focus on upstream causes of behaviour, where 

multiple behaviours are influenced more efficiently and in a more sustained way as compared to strategies which deal with more 

proximal causes, such as affectively/cognitively-focused interventions.  
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Objective 

The primary objective of this thesis is to describe and compare the environmental, social 

and individual characteristics of youth who quit smoking as compared to current and 

never smokers. To frame the broad range of factors associated with smoking and 

smoking cessation, the TTI model is drawn upon to guide analysis. Beyond 

understanding smoking cessation among youth, study findings may help to highlight 

potential action areas to target for smoking cessation interventions for youth. To achieve 

this end, two manuscripts were prepared. 

In the first manuscript, the objective was to identify characteristics as measured by the 

2008-2009 Youth Smoking Survey of Canadian grade 9 to 12 students that quit smoking 

in comparison to current and never smoking students to provide a profile for former 

smoking and highlight key individual, social and environmental characteristics that fit the 

Theory of Triadic Influence (TTI) framework.   

The objective of the second manuscript was to explore the direct and indirect effects of 

individual, social and environmental correlates of smoking cessation specific to females 

and males with path models with the goal of identifying sex specific factors.  
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CHAPTER 2 

 

Individual, Environmental and Social Factors within the Theory of Triadic 

Influence Associated with Never, Current and Former Smoking Students  

 

Abstract 

Introduction: Determinants of adolescent smoking are well documented, though few 

studies have identified the factors associated with successful smoking cessation. Drawing 

on the Theory of Triadic Influence, this paper examines smoking cessation among youth 

to inform the development of targeted smoking cessation interventions.  

Method: This study examines data from the 2008-2009 Youth Smoking Survey, a 

nationally representative sample of Canadian school youth. Individual, social, and 

environmental correlates of never (n=20,265), current (n=3630) and former smokers 

(n=447) in grades 9-12 were compared using bivariate and multivariate multinomial 

logistic regression.  

Results: Youth who quit smoking represent a distinct, often intermediary group as 

compared to never and current smokers. Former smokers were more likely than current 

smokers to be female, in senior grades, report easy access to cigarettes, score higher on 

tobacco health knowledge, have attended an anti-tobacco event, and have lower school 

connectedness.  

Conclusion: The findings highlight areas for school based smoking cessation strategy 

development, specifically anti-tobacco activities and peer and family focused smoking 

cessation support.  
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Introduction 

Smoking during adolescence is complex, with smoking patterns varying considerably 

between individuals, as well as within the individual over time. Such patterns reflect the 

frequency, intensity and recency of the smoker experience, and include daily and 

occasional current smokers, experimental smokers, as well as those who never smoke.(1) 

Very important from a tobacco control perspective are those smokers who successfully 

quit smoking – former smokers. Studies of smoking among youth have extensively 

examined the individual, social and environmental factors associated with the two largest 

groups – never smokers and current smokers. A range of determinants for these 

adolescent smoking trajectories has been identified,(1,2) including the specific correlates 

associated with smoking among girls and boys,(3-10) youth in varying school 

grades,(11,12) and of varying ages.(11,13) However, much less is known about 

adolescents who quit smoking.(14)  

Even though the majority of young smokers express a desire to quit smoking, most of 

their attempts to quit fail (15) and few effective smoking cessation interventions are 

available to or tailored specifically for young people.(14,16) An examination of the 

determinants of quitting within a theoretical framework – to provide a general profile of 

quitters and point to areas for intervention – fills an important gap in the tobacco control 

literature. 

Theoretical frameworks are helpful in explaining how determinants interact with each 

other and target areas for health promotion. The Theory of Triadic Influence (TTI) is a 

comprehensive and integrative ecological model of health behaviour (including youth 

substance use).(17) The TTI organises predictors of behaviour into three ‘streams of 

influence’ (individual, social and environmental): i.) cultural-environmental influences 

on knowledge and values, influencing attitudes; ii.) social situation-context influences on 

social bonding and social learning, influencing social normative beliefs; and iii.) 

intrapersonal influences on self determination/control and social skills, leading to self-

efficacy. The three ‘streams of influence’ flow through the ‘levels of causation’ of 

behavior that range from ‘proximal’ to ‘distal’ to ‘ultimate’ with room for the inclusion 

of other influencing factors that feedback into the model.(17) The TTI has already been 
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applied by a school-based intervention framework, Positive Action, to develop tobacco 

control school-based health interventions.(18)  

With regard to current smoking among adolescents, it is useful to profile individual 

determinants to assist in the development of targeted interventions. Being female,(9) 

older,(11,13) a bigger risk taker and having lower self-esteem (5) have previously been 

reported as individual factors associated with adolescent current smoking. Social 

influences on adolescent smoking most often come from family and peers. Young 

smokers tend to have parents (11,13,19,20) and siblings (11,19,20) who smoke, who are 

more accepting of smoking and who do not restrict smoking in the home.(21,22) They 

are more likely to report having friends who smoke (11-13,19) and to perceive a higher 

prevalence of senior student smoking on school property.(23,24) Not surprisingly, young 

smokers report a higher instrumental value of smoking (13) and perceive more positive 

mood effects from smoking.(25) Environmental determinants driving adolescent smoking 

behaviour exist within the community and school and include access to cigarettes,(26) 

school rules restricting smoking,(27) experiencing lower school connectedness,(12,22,28-

30) and lower tobacco health knowledge.(31) 

Studies comparing current and former smoking youth are often limited by focusing on 

differences in past smoking histories and quit attempts.(9,32) Factors associated with 

quitting include occasional rather than daily smoking frequency, length of previous quit 

attempt, lower perceived chance of continued smoking, and fewer depressive symptoms; 

these factors have been shown to have cumulative effects.(33) The literature provides 

mixed findings with regard to individual characteristics of youth smoking cessation such 

as sex and age/grade.(33,34) Many factors conducive to supportive anti-smoking 

environments and social cultures are evident such as parental and peer role modeling and 

tolerance;(25,34-36) reduced cigarette availability,(37) and knowledge of the benefits of 

quitting;(9,34,36) but it is difficult to judge how these factors work in relation to one 

another. Reviews of youth cessation research have noted the need for identifying 

additional determinants of quitting smoking and examining these within a theoretical 

framework to help profile the young former smoker and inform the development of 

targeted youth smoking cessation interventions.(14,15,38) 
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The current study examines data from the 2008-2009 Youth Smoking Survey (YSS), a 

nationally representative sample (n=51,922) of school youth that measures a broad range 

of smoking behaviours and attitudes.(39) Because the TTI is an integrative explanatory 

model that incorporates a broad range of measures associated with smoking and related 

behaviours, the TTI was employed as a heuristic device for informing the choice of 

individual, social and environmental factors to be modeled with smoking cessation. The 

present study first compares current smokers to never smokers to corroborate previous 

findings. Then, a comparison of former smokers to current and never smokers is made to 

investigate whether youth who quit smoking have a unique individual, social and 

environmental profile. In addition, using findings from the comparison of former smokers 

to current smokers with the TTI model in conjunction with the Positive Action 

Framework may highlight key areas for developing targeted school-based smoking 

cessation interventions.(18) 

Method 

Participants 

Data from the 2008-2009 Youth Smoking Survey (YSS) were examined. The YSS is a 

biennial survey sponsored by Health Canada and administered by the Propel Centre for 

Population Health Impact at the University of Waterloo. The YSS is a large cross-

sectional survey representative of the Canadian grade 6 to 12 student population that 

provides national and provincial data on youth smoking rates as well as attitudes and 

behaviours with respect to tobacco.(39) Public and private middle and secondary schools 

in the ten Canadian provinces were randomly sampled, using a complex sampling frame 

stratified for health region and school type. All students enrolled in recruited schools 

were eligible to participate. Youth living in institutions or on First Nation Reserves, and 

youth attending special schools or schools on military bases were not included. Students 

completed the 45 minute paper survey during class time. Detailed information regarding 

the research design, sampling, weighting and core measures have been published 

online.(40) 
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Active information for passive consent was employed, where students’ parents received 

information regarding the survey by mail and were asked to call a toll-free number if they 

refused their child's participation. Participating students were surveyed during class time 

and did not receive compensation. Surveys were collected from 51,922 registered 

students in grade 6 to 12 during the 2008-2009 school year. The participation rate for 

sampled school board/divisions was 84%, for schools was 59%, and for students was 

73%.(39) The University of Waterloo Office of Research Ethics and appropriate 

provincial, School Board and Public Health Ethics committees approved all data 

collection procedures. Dalhousie University Health Sciences Research Ethics Board 

approved the use of these data for the purposes of this study.  

The target population for the current study consisted of students in grades 9 to 12 who 

were never, current or former smokers. Grade 6-8 students were excluded as too few 

former smokers occurred in these grades, in addition, the grade 9-12 range fits most 

Canadian high schools which is ideal for targeted school-based intervention development. 

Never smokers (n=20,265) were defined as those who had never smoked a whole 

cigarette; current smokers (n=3630) were defined as those who had smoked at least 100 

cigarettes and had smoked in the previous month; and former smokers (n=447) were 

defined as those who had smoked at least 100 cigarettes but had not smoked in the 

previous month. Students who had smoked one or more but fewer than 100 cigarettes 

(experimental smokers) were excluded to keep the number of comparison groups to three. 

The arbitrary 100 cigarette criterion for current/past smoking is well established (41) and 

these definitions for former and current smoking have been previously used in studies 

examining adolescent smoking cessation.(33,15) 

Questionnaire measures 

Only measures known to be associated with current and former smoking and that fit the 

TTI model, as described in detail by Flay et al.,(17) were included as independent 

variables (Table 1). Factors were organised by the three ‘streams of influence’ 

(individual, social and environmental) in the TTI framework: i.) cultural-environmental 

influences on knowledge and values, influencing attitudes; ii.) social situation-context 

influences on social bonding and social learning, influencing social normative beliefs; 
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and iii.) intrapersonal influences on self determination/control and social skills, leading to 

self-efficacy. The three ‘streams of influence’ that flow through the ‘levels of causation’ 

of behavior that range from very proximal to distal to ultimate. Weekly spending money 

($0-20 or more than $20) was included as an ‘other’ factor. In some cases a measure was 

used as a proxy within a dimension. Age first tried marijuana was a proxy for risk taking; 

social benefits, mood effects, and social acceptability of smoking were proxies for 

perceived norms; attendance at anti-tobacco events and tobacco education lessons were 

proxies for anti-smoking activities; and use of marijuana and truancy were proxies for 

rebelliousness. 

 

Table 1. Variables from 2008-2009 YSS fitting dimensions of the TTI  
 Individual Social Environmental 

U
l
t
i
m

a
t
e
 • Sex  

• Grade  

 
 
 
 

 

D
i
s
t
a

l
 I

 

• Risk-taking: age first tried 
marijuana  

• Home rules restricting 
smoking  

• School anti-smoking rules 

• Anti-smoking activities: anti-
tobacco events and tobacco 
education lessons 

• Tobacco accessibility 

D
i
s
t
a

l
  
I
I
 

• Self-esteem  • Perceived norms: social 
benefit effect, mood effect 
and social acceptability 

• School connectedness 

• Rebelliousness: use of 
marijuana and truancy 

 
 

P
r
o
x
i
m

a
l
  • Parent, sibling and peer 

smoking 

• Perceived smoking 
prevalence at school 

• Tobacco health knowledge  

 

Individual factors examined included: sex (female or male); school grade (9–12); age 

first used marijuana (8-18 years old) as a proxy measure of risk taking; and self-esteem. 

Self-esteem (score 0-12; a higher score indicates better self-esteem) is a derived variable 

from summing the responses (scored 0-3, disagree-agree) from three items: i.) in general, 

I like the way I am, ii.) when I do something, I do it well, and iii.) I like the way I look. 

The self-esteem scale was based on part of the General-Self Scale from Marsh’s (42) 

Self-description Questionnaire and has been found to be sufficiently valid and reliable 
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using YSS data from previous school years.(39) The self-esteem scale is a derived 

variable from the YSS and has been found to be sufficiently valid and reliable from 

previous YSS data.(39) In this dataset the Cronbach’s alpha coefficient for self-esteem 

was reliable (α=0.9). 

Social factors included: home rules restricting smoking (none versus some), having at 

least one parent/guardian, sibling and close friend who smokes, perceived student 

smoking on school property (few to none versus some to a lot), and three smoking related 

perceived norms: social acceptability, positive mood effects and social benefit effects. 

Social acceptability (none versus some) was based on two questions: i.) Should smoking 

be allowed around kids in cars? and ii.) Should smoking be allowed around kids at home? 

The social acceptability variable was founded on beliefs regarding second hand smoke 

exposure (44) and the Cronbach’s alpha was dependable (α=0.9). Positive mood effects 

from smoking (none versus some) was based on two questions: i.) Can smoking help 

people when they are bored? and ii.) Does smoking help people relax? The positive social 

benefit effects from smoking (none versus some) variable was based on three questions: 

i.) Does smoking help people stay slim? ii.) Do people who smoke become more 

popular? and iii.) Do you think smoking is cool? The positive social benefit effects and 

positive mood effects variables were derived from Ford et al.(43) who found these 

variables to be sufficiently valid and reliable among middle school children, in this 

dataset the Cronbach’s alpha was sufficiently reliable for social benefit effects (α=0.9) 

and positive mood effects (α=0.8).  

Environmental factors included: cigarette accessibility (easy versus difficult); having a 

clear set of school rules restricting smoking (none versus some); attendance of a school 

anti-tobacco lesson (none versus at least one) and anti-tobacco event in the 

community/school (none versus at least one), both in the previous year; truancy in the last 

month (none versus skipping at least one class) as a construct for deviance behaviour;(45) 

use of marijuana (never versus occasional, once or less, versus regularly, more than once) 

in the previous month as a construct for deviance behavior;(45) tobacco health 

knowledge and school connectedness.  
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School connectedness (score 0-15, higher score indicates greater school connectedness) 

was based on a five item scale: i.) I feel close to people at my school, ii.) I feel I am part 

of my school, iii.) I am happy to be at my school, iv.) I feel the teachers at my school 

treat me fairly, and v.) I feel safe in my school; similar to the scale used in the National 

Longitudinal Study of Adolescent Health (Add Health).(46) The school connectedness 

scale is a derived variable from the YSS and has been found to be sufficiently valid and 

reliable from previous YSS data (39) and in this dataset the Cronbach’s alpha coefficient 

for school connectedness was reliable (α=0.8). 

Tobacco health knowledge (score 0-7, higher score indicates better tobacco health 

knowledge) was based on the correct response (yes or no) to seven questions: i.) Do 

people have to smoke for many years before it will hurt their health? ii.) Is there any 

danger to your health from an occasional cigarette? iii.) Does quitting smoking reduce 

health damage even after many years of smoking? iv.) Does smoking help people stay 

slim? v.) Can people become addicted to tobacco? vi.) Can tobacco smoke be harmful to 

the health of non-smokers? and vii.) Can smokers quit anytime they want? The school 

connectedness and tobacco health knowledge scales were derived variables from the YSS 

and have been found to be sufficiently valid and reliable using data from previous YSS 

school years.(39) Tobacco health knowledge is a derived variable from the YSS and has 

been found to be sufficiently valid and reliable from previous YSS data.(39) Although in 

this dataset the Kuder-Richardson Formula 20 coefficient for tobacco health knowledge 

(KR-20=0.6) was below the widely accepted .70 cutoff, it is acceptable by 

Loewenthal's  standard, which indicates that a Cronbach's α≥.60 is adequate for short 

scales.(47) 

Detail regarding the response options for each survey question is available online 

(www.yss.uwaterloo.ca). Missing and don’t know responses were treated similarly using 

not stated ‘dummy’ variables. Other responses that were controlled for with dummy 

variables included having no siblings for sibling smoking and never having tried 

marijuana for age first tried marijuana.  

Statistical analysis 
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Descriptive analyses examining the individual responses from never, former and current 

smoking students were performed for all variables. Chi square tests were used to examine 

differences between groups.  Two-tailed, two-sample t-tests were performed to compare 

sample means of current and former smokers for continuous measures.  

Bivariate multinomial logistic regression was performed comparing current smokers to 

never smokers, and former smokers with never smokers and current smokers. 

Multinomial logistic regression is used when the dependant variable is nominal and 

consists of more than two categories.  

As in other forms of linear regression, multinomial logistic regression uses a linear 

predictor function ƒ(k,i) to predict the probability that observation i has outcome k, of the 

following form: 

ƒ(k,i) = β0,k  +  β1,kх1,i  + β2,kх2,i  + … + βm,kхm,i 

Where βm,k  is a standardized regression coefficient associated with the mth explanatory 

variable, х and the kth outcome.(48)  

Multivariate multinomial logistic regression models were constructed with the Theory of 

Triadic Influence (TTI) in mind. The ‘strongest’ variable was chosen for each TTI 

dimension that had more than one variable for three reasons: i) to reduce the number of 

variables to create a more parsimonious model for the limited sample size; ii) to avoid 

multicollinearity; and iii) to include a broad representation of variables from the three 

streams and levels of the TTI. The t-statistic was observed as a measure of effect size as 

most variables were significant at p<0.001. The factors in the bivariate models with the 

highest t-scores within each domain (ultimate, distal I, distal II and proximal) for each 

TTI stream (individual, environmental and social) as shown in Table 1 were chosen for 

inclusion for the multivariate model. The exception to this rule was the ultimate, 

individual domain which included grade and sex, both variables were deemed too 

important to exclude.  

All analyses were weighted using the sample weights provided by the Propel Centre for 

Population Health Impact for the 2008-2009 YSS. To account for the complex survey 
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design of the YSS in the estimation of variance, we used the balanced repeated 

replication method with provided bootstrap weights as directed by the Propel Centre for 

Population Health Impact for the 2008-2009 YSS.(39) The statistical package Stata 12.0 

was used for all analyses, specifically, the svyset, brrweight and subpop commands.(49)  

Results 

Of the 29,296 students in grades 9 to 12 who participated in the 2008-2009 YSS, 20,265 

(70%) students in grades 9 to 12 were  never smokers and 4077 (15%) reported having 

smoked at least 100 cigarettes in their lifetime. Of those students who had smoked 100 or 

more cigarettes, 3630 (88%) were current smokers and 447 (12%) were former smokers. 

The remaining 4954 (15%) students were experimental smokers and were excluded.   

There was no significant difference between the percentages of current smokers (30%) 

and former smokers (28%) who reported at least one previous quit attempt (data not 

shown). The former smoker group likely includes youth who have spontaneously stopped 

smoking and intermittent smokers along with those that quit smoking. 

Table 2 presents the number and percentage for all categorical measures, and the mean 

and standard deviation for continuous measures. Chi square tests revealed significant 

(p<0.001) differences between the distributions of smoking status groups for all 

categorical measures. Similarly, all continuous measures significantly differed between at 

least two smoking status groups.  

Current and former smokers who had tried marijuana, tried marijuana at a significantly 

younger age than those that were never smokers (both p<0.001); and current smokers 

tried marijuana at a younger age than former smokers (p<0.001). Current and former 

smokers had significantly lower school connectedness scores as compared to never 

smokers (both p<0.001); there was no significant difference between current and form 

smokers. With regard to tobacco health knowledge, current smokers scored significantly 

lower than both never (p=0.035) and former smokers (p<0.001); and former smokers 

scored significantly higher than never smokers (p<0.001). Never smokers scored 

significantly higher on self-esteem than current and former smokers (both p<0.001); and 

former smokers scored significantly higher than current smokers (p=0.013).   
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Table 2: Description of current, former and never smoking students in grade 9 to 12  
 
Categorical Measure 

Never, n=20,265 Current, n=3630 Former, n=447 

na %b n % n % 

Sex Female 10 299 49 1587 41 222 55 
  Male 9966 51 2043 59 225 45 

Grade 9 6589 29 708 15 79 12 
  10 5937 26 1014 26 138 21 
  11 4670 25 1051 28 121 25 
  12 3069 20 857 31 109 42 

Access to cigarettes Difficult 2013 11 104 4 12 2 
  Easy 10892 55 3380 92 405 91 

School rules No clear set 4007 21 637 18 89 20 
  Clear set 15994 78 2899 80 347 79 

Anti-tobacco 
lessons (last year) 

None 9937 46 1946 53 228 48 

At least 1 8084 43 1380 39 169 41 

Anti-tobacco events 
(last year) 

None, not stated 773 4 262 6 26 2 

At least 1 19492 96 3368 94 421 98 

Truancy              
(last month) 

None 14398 64 1098 26 233 37 

At least 1 5642 35 2440 72 204 62 

Use of marijuana 
(monthly) 

Never 15511 72 261 9 72 14 

Occasional 3152 20 1142 28 205 51 

Regular 869 6 1977 57 135 27 

Home rules No rules 1560 6 820 18 73 9 
  Some rules 18454 93 2743 80 367 91 

Social acceptability Not acceptable 17808 89 2261 66 340 83 
  Acceptable 2032 9 1268 32 98 15 

Positive mood 
effects 

None 4365 19 204 5 58 12 

Some 15486 78 3323 93 381 86 

Social benefits None 17055 83 2093 53 317 76 
  Some 2801 15 1438 45 121 22 

Parents that smoke None 12439 64 1087 35 186 44 
  At least 1 7717 36 2511 65 258 56 

Siblings that smoke None 15609 78 1630 50 239 61 
  At least 1 3158 15 1729 42 178 35 

Friends that smoke None 13237 65 146 5 106 34 
  At least 1 6871 34 3443 94 334 65 

Smoking on school 
property 

Few to none  7281 37 1048 30 126 33 

Some to a lot 12631 62 2475 67 307 65 

Weekly spending 
money 

0-$20 8892 43 976 27 129 23 

> $20 8517 43 2206 60 252 49 

Continuous Measure n Mc(SE)d n M(SE) n M(SE) 

Age first tried marijuana (8-18) 3987 14.4(0.02) 2989 12.8(0.02) 329 13.1(0.04) 

School connectedness (0-15) 20265 10.1(0.03) 3630 8.9(0.03) 447 9.0(0.10) 

Tobacco health knowledge (0-7) 20265 4.7(0.01) 3630 4.6(0.02) 447 5.2(0.05) 

Self-esteem (0-12) 20265 9.2(0.01) 3630 8.8(0.02) 447 9.0(0.04) 
a
number, 

b
population weighted percentage, 

c
mean, 

d
standard error of the mean; sums may not equal 100% 

due to not stated, don’t know, never tried and no siblings responses or from rounding 
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Table 3 presents the relative risk ratio, 95% confidence interval and t-statistic for each 

measure from bivariate multinomial regression. Each measure showed a significant 

difference between never and current smoking in the expected direction. 

Comparing former versus current smokers, former smokers differed significantly in a 

similar direction as observed for never smokers on all measures with the exception of 

five variables. More former smokers as compared to current smokers were in grade 12 

and reported ‘easy’ access to cigarettes. There was no significant difference between 

former and current smokers with respect to having school rules restricting smoking, 

school connectedness, and spending money. 

Comparing former versus never smokers, former smokers differed significantly on all 

measures with three exceptions. There was no significant difference between former and 

never smokers with respect to having school rules restricting smoking, attending at least 

one anti-tobacco lesson in the past year and occasional use of marijuana. However, the 

degree to which former smokers differed from never smokers was not as pronounced on 

most factors as for current smokers compared to former smokers.  

All individual factors were strongly associated with smoking status and were included in 

the multivariate multinomial model as these factors did not compete amongst themselves 

with respect to the domains of the TTI. Both sex and grade were included from the 

ultimate individual domain as both variables showed strong effects and were deemed too 

important to exclude. All social factors were significantly associated with smoking status; 

however, only the factors with the largest effect sizes (indicated by highest average t-

statistic across all smoking status comparisons) at each causation level of the social 

stream, as outlined by the TTI, were kept for inclusion in the multivariate multinomial 

model. These measures were: home rules restricting smoking, social benefit effects from 

smoking, and having friends who smoke. Similarly, all environmental factors were also 

significantly associated with smoking status. Following the same procedure for social 

factors, the following measures were included in the multivariate multinomial model: 

access to cigarettes, school connectedness, truancy, and tobacco health knowledge. 

Weekly spending money was strongly associated with smoking status and was included 

in the multivariate multinomial model as an ‘other’ factor outlined in the TTI model.  
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Table 3: Bivariate multinomial regression of current (n=3630), former (n=447) and never 

smoking (n=20,265) grade 9 to 12 students 
  Current vs Never Former vs Never Former vs Current 

Measure  RRR (95% CI), ta RRR (95% CI), t RRR (95% CI), t 

Individual Measures: 

  
  

Sex Male 1.00 1.00 1.00 
  Female 0.74(0.69-0.79), -9*** 1.27(1.11-1.46), 3** 1.73(1.53-1.95), 9*** 
Grade 9 1.00 1.00 1.00 
  10 1.76(1.65-1.88), 17*** 1.82(1.59-2.09), 9*** 1.03(0.87-1.22), 0 
  11 2.16(2.03-2.29), 26*** 2.35(1.96-2.82), 9*** 1.09(0.88-1.34), 1 
  12 2.87(2.70-3.06), 33*** 4.93(4.38-5.55), 26*** 1.71(1.52-1.93), 9*** 
Age first used marijuana (8-18) 0.66(0.65-0.67), -49*** 0.70(0.69-0.72), -31*** 1.07(1.05-1.09), 9*** 
Self-esteem (0-12) 0.92(0.91-0.93), -23*** 0.94(0.92-0.96). -6*** 1.02(1.00-1.04), 2* 
Social Measures:  

Home rules  No rules 1.00 1.00 1.00 

Some rules 0.28(0.27-0.29), -64*** 0.67(0.61-0.74), -8*** 2.40(2.19-2.62), 19*** 
Social acceptability 
of smoking  

Not acceptable 1.00 1.00 1.00 

Acceptable 4.77(4.54-5.02), 61*** 1.77(1.54-2.04), 8*** 0.37(0.32-0.43), -14*** 
Positive mood 
effects of smoking 

None 1.00 1.00 1.00 

Some 4.55(4.27-4.85), 46*** 1.76(1.47-2.11), 6*** 0.39(0.32-0.47), -9*** 
Social benefits 
from smoking 

None 1.00 1.00 1.00 

Some 4.84(4.67-5.02), 84*** 1.60(1.46-1.77), 10*** 0.33(0.30-0.36), -25*** 
Parents/guardians 
who smoke 

None 1.00 1.00 1.00 

At least one 3.31(3.18-3.44), 60*** 2.25(2.04-2.47), 17*** 0.68(0.60-0.77), -6*** 
Siblings who 
smoke 

None 1.00 1.00 1.00 

At least one 4.45(4.30-4.60), 87*** 3.09(2.76-3.45), 20*** 0.69(0.63-0.77), -7*** 
Friends who 
smoke 

None 1.00 1.00 1.00 

At least one 34.66(31.03-38.71), 63*** 3.70(3.13-4.36), 16*** 0.11(0.09-0.13), -24*** 
Smoking on 
school property 

Few to none  1.00 1.00 1.00 

Some to a lot 1.34(1.26-1.44), 9*** 1.18(1.07-1.32), 3** 0.88(0.79-0.98), -2* 
Environmental Measures:  

Access to 
cigarettes 

Difficult 1.00 1.00 1.00 

Easy 4.93(4.20-5.78), 20*** 8.37(6.39-10.97), 15*** 1.70(1.22-2.36), 3** 
School rules  No clear 

rules 1.00 1.00 1.00 

Clear rules 1.20(1.09-1.31), 4*** 1.08(0.84-1.39), 1 0.90(0.67-1.22), -1 
Anti-tobacco 
lessons (last year) 

None 1.00 1.00 1.00 

At least one 0.79(0.76-0.82), -12*** 0.92(0.81-1.05), -1 1.17(1.02-1.35), 2* 
Anti-tobacco 
events  (last year) 

None 1.00 1.00 1.00 

At least one 0.53(0.50-0.56), -20*** 1.46(1.26-1.69), 5*** 2.77(2.40-3.19), 14*** 
School connectedness (0-15) 0.89(0.89-0.90), -48*** 0.90(0.89-0.92), -12*** 1.01(1.00-1.03), 1 
Truancy                           
(last month) 

None 1.00 1.00 1.00 

At least one 5.08(4.75-5.43), 48*** 3.14(2.95-3.36), 32*** 0.62(0.57-0.67), -12*** 
Use of marijuana 
(monthly) 

Never 1.00 1.00 1.00 

Occasional 0.87(0.81-0.94), -4*** 1.20(0.91-1.58), 1 1.38(1.04-1.84), 2* 

Regular 6.28(5.77-6.84), 43*** 2.26(1.81-2.82), 7*** 0.36(0.28-0.46), -8*** 
Tobacco health knowledge (0-7) 0.95(0.94-0.96), -10*** 1.22(1.17-1.27), 9*** 1.27(1.22-1.33), 12*** 
Other Measures:  
Weekly spending 
money 

0-$20 1.00 1.00 1.00 

$20 or more 2.24(2.12-2.37), 28*** 2.13(1.87-2.42), 12*** 0.95(0.81-1.11), 1 
a 
Relative risk ratio and 95% confidence interval adjusted for not stated, never tried, no siblings and don't 

know responses with t-statistic, *p<0.05, **p<0.01, ***p<0.001 
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Fit of the current versus never, former versus never, and former versus current smoker 

multivariate models (Table 3) were deemed acceptable as the Hosmer-Lemeshow lack of 

fit tests were not significant, Χ
2
(8)=8.35, p=0.40, Χ

2
(8)=5.92, p=0.66, and Χ

2
(8)=3.96, 

p=0.86, respectively. Factors in the multivariate model comparing current versus never 

smoking maintained similar levels of significance as in bivariate tests except for sex 

which was no longer significant. 

 

Table 4: TTI multivariate multinomial regression models of current (n=3630), former 

(n=447) and never smoking (n=20,265) among grade 9 to 12 students  
    Current vs Never Former vs Never Former vs Current 

Measures   RRR (95% CI), ta RRR (95% CI), t RRR (95% CI), t 

Individual Measures: 
  

  
Sex Male 1.00 1.00 1.00 
  Female 0.96(0.89-1.03),-1 1.51(1.28-1.79),5*** 1.58(1.38-1.80),7*** 
Grade 9 1.00 1.00 1.00 
  10 1.56(1.46-1.68),13*** 1.65(1.41-1.94),6*** 1.06(0.89-1.25),1 
  11 1.40(1.30-1.50),9*** 1.59(1.35-1.89),5*** 1.14(0.92-1.41),1 
  12 2.04(1.88-2.21),17*** 3.37(3.01-3.78),21*** 1.66(1.47-1.87),8*** 
Age first used marijuana (8-18) 0.67(0.66-0.68),44*** 0.67(0.66-0.68),-40*** 1.00(0.98-1.02),0 
Self-esteem (0-12) 0.95(0.94-0.96),-8*** 0.95(0.93-0.98),-4*** 1.00(0.98-1.02),0 
Social Measures: 

   
  

Home rules  No rules 1.00 1.00 1.00 

Some rules 0.41(0.38-0.44),-25*** 0.85(0.76-0.95),-2** 2.08(1.88-2.31),14*** 
Social benefits 
effects of smoking 

None 1.00 1.00 1.00 

Some  3.28(3.10-3.47),42*** 1.36(1.25-1.47),7*** 0.41(0.37-0.46),-18*** 
Friends who 
smoke None 1.00 1.00 1.00 
  At least one 18.14(15.90-20.70),43*** 1.93(1.65-2.26),8*** 0.11(0.09-0.13),-23*** 
Environmental Measures: 

  
  

Access to 
cigarettes 

Difficult 1.00 1.00 1.00 

Easy 1.26(1.06-1.51),3* 3.28(2.53-4.24),9*** 2.60(1.86-3.63),6*** 
Truancy                           
(last month) 

None 1.00 1.00 1.00 

At least one 1.74(1.65-1.84),20*** 1.21(1.11-1.32),4*** 0.69(0.64-0.75),-9*** 
Tobacco health knowledge (0-7) 0.91(0.90-0.93),-14*** 1.16(1.11-1.42),7*** 1.27(1.22-1.33),12*** 
Other Measures: 

   
  

Weekly spending 
money  

0-$20 1.00 1.00 1.00 

$20 or more 1.37(1.30-1.44),12*** 1.25(1.11-1.42),4*** 0.92(0.79-1.07),-1 
a 
Relative risk ratio and 95% confidence interval adjusted for not stated, never tried, no siblings and don't 

know responses with t-statistic, *p<0.05, **p<0.01, ***p<0.001 
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Discussion 

Drawing on Canadian student data from the 2008-2009 YSS, and informed by the TTI, 

this paper demonstrates that adolescents that quit smoking represent a distinct group as 

compared to current and never smokers, with some similarities with both groups on 

certain individual and environmental measures, respectively. On most measures, quitters 

exhibited characteristics intermediate between current and never smokers in bivariate and 

multivariate tests. Former smokers are female, are in more senior grades, have higher 

tobacco health knowledge, are more likely to have attended an anti-tobacco event and 

tend to report being less connected to school. Most characteristics (excluding self-esteem 

and age of first marijuana use) remained significant in the full TTI model, suggesting that 

the reasons or motivations for quitting smoking are complex. 

Overall these results are complemented by findings from previous studies. Similar to the 

current findings, social determinants previously associated with youth smoking cessation 

include non-smoking parents and friends;(25,33-36) perceived positive mood effects and 

social benefits of quitting (34) and higher tobacco health knowledge.(9,34,36) Similarly, 

truancy and poor parental monitoring have been previously found to be positively 

associated with substance use, including smoking, among students.(49,50) The current 

profile of youth who quit smoking relative to those who have never smoked and those 

who continue to smoke mimics that which was observed in a small comparative study 

that identified differences on a few key individual (sex and grade), social (having parents 

and peers who smoke, perceived social acceptability and positive mood effects of 

smoking) and environmental (tobacco health knowledge) determinants.(34)  

One previous study reported no significant effect of sex or age with respect to being a 

former smoker,(33) however, in this study former smokers were more likely to be female 

and in higher grades as compared to both current and never smokers. Lower cigarette 

availability has previously been reported to be associated with not smoking,(37) however, 

in the current study quitters were more likely to report easy access to cigarettes. It might 

be that they have access to more social sources of cigarettes, having formed previous 

relationships with smokers or that they may be more sensitive to cigarette sources. More 

information is necessary in order to explain this effect.  
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With regard to self-esteem, youth who quit smoking had higher self-esteem than current 

smokers in the bivariate test, a finding reported in other studies,(25,35) but this factor did 

not remain significant in the full model. Self-esteem may be a poor indicator of self for 

this TTI domain for tobacco cessation; a better measure for this domain may be the 

occurrence of depressive symptoms which has shown to be predictive of tobacco use and 

quitting among adolescents.(51,52)  

With the exception of sex and grade, former smokers and current smokers did not differ 

much on individual factors. Compared with the never smoker, former and current 

smokers can be described as senior female students (grades 10-12), who exhibit risk-

taking behaviour such as first trying marijuana at a younger age, have lower self-esteem 

and greater weekly spending money as compared to never smoking students; this profile 

provides a useful target for youth cessation interventions. Future research should examine 

why females decide to quit and how they are more in doing so. 

Based on study findings it appears that cessation occurs at a greater regularity among 

students in older grades (11 and 12). While tobacco programs directed at youth are 

largely oriented towards prevention,(14,16) the adoption of school based smoking 

cessation support should be made available to senior students in addition to ongoing 

prevention programs. Cessation is clearly an issue for young people,(15,53) particularly 

older youth, yet only limited resources exist to address it. 

School-based programming may be the ideal setting for youth smoking cessation for its 

closer proximity to students. Cessation interventions delivered through classrooms 

programs and school-based health clinics have already been shown to be effective.(54) 

Even programs reformatted for the school setting, such as the Not-on-Tobacco (N-O-T) 

program, have increased smoking cessation initiation and continued cessation at one 

month.(55)  

Looking at the TTI model from a health promotion perspective strategies can be 

identified that influence behaviour within the three streams. Population health should 

focus on the distal and ultimate causes of health behaviour (contextual change), where 

these factors influence multiple behaviours more efficiently and in a more sustained way. 
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Positive Action, an evidence-based, character education program designed for schools is 

recognised for improving student behaviours including tobacco control, and already uses 

the TTI framework for understanding health behaviour and for suggesting new 

approaches for health promotion.(18) Social (influences from family and friends) and 

environmental factors (influences from school and the larger community) play the most 

important role in differentiating former from current smokers. Interventions that address 

these aspects of the student smoker’s life may more support smoking cessation.  

The findings from this study in conjunction with the Positive Action Framework (18) 

suggest that increasing health and tobacco education, organizing anti-tobacco events, 

improving thinking and communication skills with the aim of changing perceived norms 

regarding tobacco, and having a clear set of school rules restricting smoking are 

important components for a success school-based smoking cessation intervention. These 

recommendations are further supported by youth cessation programs that work by 

increasing student skills and knowledge about smoking, such as Quit for Life (Q4L).(56).  

These findings also bring to light the important role family and peers play in supporting 

tobacco cessation. The strongest factors differentiating quitters from current smokers 

were social influences, specifically having friends that smoke. Those who successfully 

quit smoking may choose new non-smoking friends or quit together. Youth smoking 

cessation interventions must advocate for peer support and participation. Family non-

smoking and restricting smoking at home were also strongly associated with cessation. 

Parents should be included in supporting cessation through additional education and be 

connected with adult smoking cessation interventions; successful methods already known 

to reduce youth smoking.(57)  

This is the first study to examine a broad range of correlates with youth smoking 

cessation in a large, nationally representative sample of young people; however, it is 

subject to a number of limitations. First, the cross-sectional design of this study limits 

findings to those of association; causal conclusions about quitting would only be possible 

with a longitudinal design where characteristics are measured before and after quitting. 

Second, this study relied upon self-reported data provided by students in a classroom 

setting regarding risk behaviours. These responses are prone to social desirability and 
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recall bias which may result in an underestimate of effect size due to under-report of risk 

taking.(52,58) Third, because this study used secondary data it was limited to the 

measures and data collection of the 2008-2009 YSS. Not all constructs identified by the 

TTI framework associated with smoking (e.g., socioeconomic status, family structure, 

depressive symptoms, academic achievement, etc.) were included. These other factors 

that influence quitting smoking may be stronger correlates to include in a full model and 

may provide a more complete profile.  

Lastly, it is highly likely that the low number of cigarettes smoked (100) used to establish 

smoking status and the short time period (30 days) for refraining from smoking used to 

define smoking cessation led to misclassification by including smokers who 

spontaneously stopped smoking and intermittent smokers that will start smoking again. 

Only 28% of former smokers reported having at least one quit attempt, indicating that the 

majority of students in this group if asked would not identify themselves as ex-smokers. 

As defined, the ‘former smoker’ category is likely a dynamic group that includes 

intermittent smokers and students in the process of initiation. This misclassification 

would cause an underestimate of effect size when comparing to current smokers and an 

overestimate when comparing to never smokers. In fact, the effect observed for ‘easy’ 

cigarette access on the former smoker group may point to prevention strategies to stop 

initiators from progressing to more regular smoking. 

The present findings provide evidence that students who quit smoking are distinct from 

those who continue to smoke especially with regard to social and environmental 

correlates. More research is required to examine how these differences should be best 

incorporated into the design of adolescent smoking cessation interventions. It would be 

helpful to examine why and how female senior students are more likely to quit smoking; 

examining differences by sex may provide a starting point. More research focused on 

tobacco cessation is necessary to examine additional measures, such as reasons for 

quitting and relapse, socioeconomic status, depressive symptoms and family structure, to 

provide a more complete profile. In addition, longitudinal studies are required to observe 

the transition to former smoking over a longer time period, to test determinants as 

predictors of quitting and to examine intermittent smoking.  
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Conclusion 

Adolescents who quit smoking exhibit distinct characteristics from those who never 

smoke and those who continue to smoke and are generally more similar to current 

smokers with respect to self-esteem, age of first using marijuana and availability of 

spending money. Successful quitters tend to be female in senior grades and tend to 

exhibit traits intermediate to never and current smokers. They are most likely to report 

easy access to cigarettes and have the highest tobacco health knowledge. School, family 

and friend networks are important environmental and social influences that can be 

targeted to support smoking cessation. Specifically, school-based smoking cessation 

programs should aim to provide tobacco education to students and their parents, promote 

anti-tobacco events, encourage peer support and participation and focus on changing 

perceived norms regarding smoking. Future longitudinal research is required to examine 

reasons why more senior females stop smoking and to examine the direction and strength 

of the relationships between correlates of smoking cessation among adolescents.  
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CHAPTER 3 

 

Individual, Social and Environmental Correlates of Youth Smoking Cessation for 

Males and Females Using the Theory of Triadic Influence Framework 

 

Abstract 

Introduction: Some correlates of adolescent smoking cessation have been identified; 

however, few studies explore whether these associations differ by sex; a potentially 

critical factor to examine for tobacco cessation intervention design. 

Method: Responses from former and current smoking Canadian students in grades 9 to 12  

who completed the 2008-2009 Youth Smoking Survey were compared using multivariate 

logistic regression and path models for females (n=1809) and for males (n=2268).  

Results: Social factors were the most influential in female former smoking whereas 

environmental and individual factors in addition to social factors were directly and 

indirectly associated with male former smoking resulting in a much more complex path 

model. 

Conclusion: This investigation demonstrates important sex differences in adolescents 

who quit smoking. More research is in order to better understand how these sex 

differences may be incorporated into interventions designed to improve cessation success 

rates among adolescent smokers. 
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Introduction 

Despite decreases in smoking over the past ten years, the rates of regular smoking among 

Canadian adolescents remain unacceptably high. In 2008, 15% of Canadian youth (age 

15-19) were current smokers, unchanged from 2006 and 2007. Of these young smokers, 

60% smoked daily and 40% smoked occasionally, with daily smokers reportedly 

consuming, on average, 12 cigarettes per day. With smoking prevalence remaining stable 

over recent years, continued action is required to further reduce adolescent smoking.(1)  

Although we know a great deal about adolescent smokers, considerably less is known 

about adolescents who quit smoking. Of studies published, sample sizes are relatively 

small and often consider only a subset of variables associated with quitting. For example, 

Van Zundert et al.’s study of 135 adolescent smokers attempting to quit revealed some 

factors associated with quitting at one month including a high sense of self-efficacy to 

quit, perceiving fewer positive smoking effects and consuming fewer cigarettes.(2) 

Chassin et al.(3) examined peer and parental influences on quitting and found that factors 

influencing cessation varied with the age of smoking initiation; younger adolescents 

responded more to parental influences while older adolescents tended to primarily 

respond to peer influences.(3) Not surprisingly, students with shorter smoking histories, 

those who consume fewer cigarettes (4,5) and those with previous quit attempts (5) have 

been found to be more likely to express readiness to quit smoking.  They also tend to be 

white, female students.(5)  

Being motivated and having self-efficacy to quit smoking have been found to be 

important parts of successful cessation.(6) Other predictors of adolescent smoking 

cessation include parental smoking, level of addiction, smoking frequency, and readiness 

to quit.(7-11) Most studies, however, do not explore whether these associations differ by 

sex; a potentially critical factor to examine considering the differential prevalence of 

adolescent female and male smoking, smoking cessation (12) and the different 

motivations behind quitting that females and males express.(13-15) 

Rates of adolescent smoking cessation vary considerably by sex in the literature; some 

studies have shown higher cessation rates among females,(16,17) while others indicate 
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higher rates among males (18) or no difference in smoking cessation.(19) Results of the 

2008-2009 Youth Smoking Survey (YSS) previously presented (Chapter 2) showed of 

current smokers, a higher proportion were male (59%), while a higher proportion of 

former smokers were female (55%). While it is impossible to conclude that more females 

quit smoking due to the cross-sectional nature of the study and the limited definition of 

former smoking, the fact that more males currently smoke suggests more females are 

quitting smoking.  

Some differences among females and males with regard to how they smoke and what 

influences their smoking behaviour have been noted. Conclusions from one study suggest 

that smoking among girls may be more sensitive to restricting social influence than in 

boys.(20) Another study found that females are more strongly influenced by the senior 

student smoking rate at school, whereas males are more influenced by peer smoking.(21) 

The need for school based prevention programs to be tailored and targeted to address 

different gender influences has been noted.(21) Similarly, school based cessation 

interventions are likely to be more successful if tailored to sex.(22) 

Research shows adolescent males and females experience differential motivation to quit 

and success in quitting. Males are more likely to have had a quit attempt, females are 

more likely to report smoking to regulate ones affective state and to avoid nicotine 

withdrawal as reasons to continue smoking (12) and are more likely to report weight gain 

while quitting as a barrier to smoking cessation.(17) Social approval of quitting and 

disapproval of smoking has been found to motivate the decision to quit among females 

but not males.(13) Although health related reasons are the primary motivator for youth 

smoking cessation overall, males are more likely to report quitting for performance-

related reasons.(15)  

Few studies examine sex differences with respect to a range of correlates of adolescent 

smoking cessation. Branstetter et al.(19) examined gender differences in 755 adolescents 

enrolled in the American Lung Association's Not-on-Tobacco (N-O-T) program between 

1998 and 2009. Participants completed a series of questionnaires before and immediately 

following the cessation intervention. Measures included smoking history and 

dependence, social context, intervention readiness and reasons for smoking and were 
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analysed using structural equation modeling. Having parents, siblings and romantic 

partners who smoke and perceiving that those around them will support a quit attempt 

had direct and indirect effects on cessation. Females were more likely to have 

lower motivation and confidence quitting if they had a parent who smokes. Males, 

conversely, were more likely to have lower motivation and confidence to quit overall and 

were less likely to quit if they reported having at least one friend who smokes.(19)  

The present study examines direct and indirect associations associated with smoking 

cessation as categorized by the Theory of Triadic Influence (TTI) theoretical 

framework,(23) for males and females separately. The TTI is a comprehensive ecological 

model that categorizes factors by different ‘levels of causation’ of behavior that range 

from very proximal to distal to ultimate, and three ‘streams of influence’ (environmental, 

social and individual) that flow through the levels: i.) cultural-environmental influences 

on knowledge and values, influencing attitudes; ii.) social situation-context influences on 

social bonding and social learning, influencing social normative beliefs; and iii.) 

intrapersonal influences on self determination/control and social skills, leading to self-

efficacy. In addition to the direct influences of these streams, there are important inter-

stream effects and influences that flow between tiers. The theory is intended to account 

for factors that have direct effects as well as indirect effects on behavior. The TTI 

explains a range of health behaviours, including youth tobacco use (23) and has already 

been applied to the development of school-based tobacco control interventions.(24)  

Method 

Participants 

This study examines data from the 2008-2009 Youth Smoking Survey (YSS), a biennial 

survey administered by the Propel Centre for Population Health Impact at the University 

of Waterloo and sponsored by Health Canada. The YSS is a large cross-sectional survey 

representative of the Canadian grade 6 to 12 student population that provides national and 

provincial data on youth smoking rates as well as attitudes and behaviours with respect to 

tobacco.(25) Public and private middle and secondary schools in the ten Canadian 

provinces were randomly sampled, using a complex sampling frame stratified for health 
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region and school type. All students enrolled in recruited schools were eligible to 

participate. Youth living in institutions or on First Nation Reserves, and youth attending 

special schools or schools on military bases were not included.  Students completed the 

45 minute paper survey during class time. Detailed information regarding the research 

design, sampling, weighting and core measures have been published online.(26) 

Active information for passive consent was employed where students’ parents received 

information regarding the survey by mail and were asked to call a toll-free number if they 

refused their child's participation. Participating students were surveyed during class time 

and did not receive compensation. For the 2008-2009 school year 51,922 registered 

students in grade 6 to 12 completed the YSS with a school board/division participation 

rate of 84%, school participation rate of 59%, and student participation rate of 73%.(27) 

The University of Waterloo Office of Research Ethics and appropriate provincial, School 

Board/Division and Public Health Ethics committees approved all collection procedures. 

The Dalhousie University Health Sciences Research Ethics Board approved the use of 

this data for the purposes of this study.  

The target population for the current study consisted only of students in grades 9 to 12 

who had smoked 100 cigarettes or more in their lifetime (n=4077). Grade 6 to 8 students 

were excluded as too few former smokers occurred in these grades, in addition, the 9 to 

12 grade range fits most Canadian high schools which is ideal for targeted school-based 

intervention development. Former smokers (n=447) were defined as those who had 

smoked at least 100 cigarettes or more in their lifetime but who had not smoked in the 

previous 30 days. The 100 cigarette criterion for current and past smoking is well 

established (28) and this definition for former smoking has been previously used in 

studies examining adolescent smoking cessation.(11,29) The former smoker group likely 

includes youth that have spontaneously quit smoking and intermittent smokers along with 

those that quit smoking as only 28% of these former smokers reported having made at 

least one previous quit attempt. 
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Questionnaire measures 

Only individual responses for measures fitting the dimensions of the TTI model, as 

described in detail by Flay,(23) were included (Table 1). Factors were selected to 

represent each dimension of the TTI by greatest effect size as measured by the t-statistic 

in bivariate tests from previous results (Chapter 2) and confirmed by separate bivariate 

tests specific to sex (data not shown). Factors were organized by the three streams of 

influence (individual, social and environmental) and ordered by the level of causation 

from the TTI framework. In some cases a measure was used as a proxy within a 

dimension. Age first tried marijuana was a proxy for risk taking; social benefits, mood 

effects, and social acceptability of smoking were proxies for perceived norms; attendance 

at anti-tobacco events and tobacco education lessons were proxies for anti-smoking 

activities; and use of marijuana and truancy were proxies for rebelliousness. 

 

Table 1. Variables from 2008-2009 YSS fitting dimensions of the TTI, selected variables 

are in bold 
 Individual Social Environmental 

U
l
t
i
m

a
t
e
 • Grade   

 
 
 

 

D
i
s
t
a

l
 I

 

• Risk-taking: age first tried 
marijuana  

• Home rules restricting 
smoking  

• School anti-smoking rules 

• Anti-smoking activities: anti-
tobacco events and tobacco 
education lessons 

• Tobacco accessibility 

D
i
s
t
a

l
  
I
I
 

• Self-esteem  • Perceived norms: social 
benefits, mood effect and 
social acceptability 

• School connectedness 

• Rebelliousness: use of 
marijuana and truancy 

 
 

P
r
o
x
i
m

a
l
  • Parent, sibling and peer 

smoking 

• Perceived smoking 
prevalence at school 

• Tobacco health 
knowledge  

 

Individual factors examined included: school grade (9–12); age first used marijuana (8-18 

years old) as a proxy for risk taking; and self-esteem (score 0-12, a higher score indicates 

greater self-esteem). Self-esteem is a derived variable from summing the responses from 
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three items (each scored 0-3, disagree-agree): i.) in general, I like the way I am, ii.) when 

I do something, I do it well, and iii.) I like the way I look. The self-esteem scale was 

based on part of the General-Self Scale from Marsh’s (30) Self-description 

Questionnaire, and has been found to be sufficiently valid and reliable using YSS data 

from previous school years.(27) 

Social factors included: home rules restricting smoking (none versus some), positive 

social benefit effects (none versus some) for smoking, and having at least one close 

friend who smokes. The positive social benefit effect was derived from Ford et al.(31) 

who found this item to be sufficiently valid and reliable among middle school children.  

Environmental factors included: cigarette accessibility (easy versus difficult), truancy in 

the last month (none versus skipping at least one class) as a construct for deviance 

behaviour,(32) and tobacco health knowledge (score 0-7, a higher score indicates greater 

knowledge). Tobacco health knowledge is a derived variable from summing the correct 

responses (yes or no) from seven questions: i.) Do people have to smoke for many years 

before it will hurt their health? ii.) Is there any danger to your health from an occasional 

cigarette? iii.) Does quitting smoking reduce health damage even after many years of 

smoking? iv.) Does smoking help people stay slim? v.) Can people become addicted to 

tobacco? vi.) Can tobacco smoke be harmful to the health of non-smokers? and vii.) Can 

smokers quit anytime they want? Tobacco health knowledge has been found to be 

sufficiently valid and reliable using data from previous YSS school years.(27) Although 

the Kuder-Richardson Formula 20 coefficient for tobacco health knowledge (KR-20=0.6) 

was below the widely accepted .70 cutoff, it is acceptable by Loewenthal's  standard, 

which indicates that a Cronbach's α≥.60 is adequate for short scales.(33) 

Detail regarding the response options for each survey question is available online 

(www.yss.uwaterloo.ca). Missing and ‘don’t know’ responses were treated similarly 

using ‘not stated’ dummy variables.  

Statistical analysis 

Descriptive analyses examining female and male students who had smoked 100 or more 

cigarettes and former smokers were performed for all variables. Chi square tests were 
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used to examine differences between sexes for categorical data. Two-tailed, two-sample 

t-tests were performed to compare sample means of male and female former smokers for 

continuous measures.  

Multivariate logistic regression was performed for males and females comparing former 

with current smokers using the TTI model. A separate path analysis was performed for 

males and females to examine direct and indirect associations of individual, social and 

environmental correlates with youth former smoking. Only those factors significant 

(p<0.05) in the multivariate model were included in the path analysis.  

Paths were mapped by organizing the correlates by stream of influence (social, 

environmental and individual) and by level of causation (ultimate, distal I, distal II, 

proximal) using dimensions of the TTI framework.(17) This recursive path analysis 

follows a series of stages. The first stage involves regressing all variables significant 

from the multivariate model at the ultimate level (grade) on all lower level factors (distal 

I, distal II and proximal). The second stage involves regressing all significant ultimate 

and distal I level factors on the lower level factors (distal II and proximal). The third 

stage involves regressing all ultimate, distal I and distal II level factors on the proximal 

level factors. The sum of path regression coefficients from the first three stages provides 

the indirect effect for each variable. The direct effect is the regression coefficient 

provided by the full multivariate model of all factors regressing upon smoking status. In 

path regression, beta coefficients are standardized and thus the effect size can be 

compared between variables of different units.(34) 

Only significant associations (p<0.05) between correlates going downstream were 

included. Direct associations with former smoking were shown with a solid line, while 

indirect associations between factors were shown with a dashed line. The beta coefficient 

for each association was presented with a corresponding arrow of relative thickness.  

All analyses were weighted using the sample weights provided by the Propel Centre for 

Population Health Impact for the 2008-2009 YSS. To account for the complex survey 

design of the YSS in the estimation of variance, we used the balanced repeated 

replication method with the provided bootstrap weights as directed by the Propel Centre 
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for Population Health Impact for the 2008-2009 YSS.(27) The statistical package Stata 

12.0 was used for all analyses, specifically, the svyset, brrweight and subpop 

commands.(35)  

Results 

Table 2 presents the number and population weighted percentage of male and female 

students who had smoked over 100 cigarettes and former smokers who completed the 

2008-2009 YSS. Of the 1809 females who had smoked over 100 cigarettes, 222 (16%) 

had quit smoking; whereas of the 2268 males who had smoked over 100 cigarettes, 225 

(10%) males had quit smoking. Males and females significantly differed on all variables 

except having home rules restricting smoking and having friends who smoke.  

 

Table 2: Female and Male grade 9 to 12 students who smoked at least 100 cigarettes and 

former smokers  

a
number, 

b
population weighted percentage, 

c
p-value, 

d
mean, 

e
standard error of the mean 

   

 

Categorical Measure 

Female Male  

≥100 cigs former ≥100 cigs Former  

na n(%)b n n(%) pc 
       

Grade 9 377 36(10) 410 43(10)  
 10 507 65(12) 645 73(9)  
 11 527 72(17) 645 49(6)  
 12 398 49(19) 568 60(14) 0.000 
       

Home rules No rules 444 37(7) 523 43(5)  
 Some rules 1365 185(17) 1745 182(11) 0.321 
       

Social benefits 
effects of smoking 

None 1136 172(20) 1382 154(13)  
Some  673 50(7) 886 71(7) 0.000 

       

Friends who smoke None 119 50(58) 181 63(35)  
 At least one 1690 172(11) 2087 162(7) 0.165 
       

Access to cigarettes Difficult 127 20(12) 165 22(12)  
 Easy 1682 202(16) 2103 203(9) 0.000 
       

Truancy                           
(last month) 

None 588 112(18) 845 131(14)  
At least once 1221 110(14) 1423 94(8) 0.000 

       

Continuous Measure  Md(SE)e M(SE) M(SE) M(SE) p 
       

Age first used marijuana (age 8-18) 13.0(0.03) 13.1(0.06) 12.7(0.03) 13.2(0.06) 0.023 
      

Tobacco health knowledge (0-7 score) 4.9(0.02) 5.4(0.03) 4.5(0.02) 4.9(0.08) 0.009 
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All variables in the full TTI model (from Chapter 2) were significant in the male model 

and all but two (age first used marijuana and access to cigarettes) were significant in the 

female model (Table 3). Fit of the multivariate models were deemed acceptable as the 

Hosmer-Lemeshow lack of fit test was not significant for females or for males, 

Χ
2
(8)=3.26, p=0.92 and Χ

2
(8)=2.79, p=0.95, respectively. More females in grades 11 and 

12 had stopped smoking while more males in grade 12 alone had stopped. Having at least 

one friend who smokes was most strongly negatively associated with former smoking for 

both females and males.  

 

Table 3: Multivariate logistic regression of individual, social and environmental factors 

of former smoking male (n=225) and female (n=222) grade 9 to 12 students 

Measures 
  Male Female 

  OR (95% CI), ta OR (95% CI), t 
 

Individual Measures: 
  Grade 9 1.00 1.00 

  10 0.77(0.65-0.91), -3*** 1.03(0.83-1.29), 0 
  11 0.50(0.37-0.66), -5*** 1.51(1.19-1.93), 3** 
  12 1.95(1.69-2.26), 9*** 1.27(1.08-1.50), 3** 
Age first used marijuana (age 8-18) 1.10(1.07-1.14), 6*** 0.97(0.92-1.03), -1 
 

Social Measures: 
   Home rules  No rules 1.00 1.00 

Some rules 1.60(1.29-1.99), 4*** 2.53(2.10-3.06), 10*** 
Social benefits 
effects of smoking 

None 1.00 1.00 

Some  0.45(0.37-0.55), -8*** 0.34(0.28-0.40), -12*** 
Friends who smoke None 1.00 1.00 
  At least one 0.10(0.08-0.12), -19*** 0.09(0.08-0.10), -31*** 
 

Environmental Measures: 
  Access to cigarettes Difficult 1.00 1.00 

  Easy 2.20(1.28-3.79), 3** 1.11(0.75-1.65), 1 
Truancy                           
(last month) 

None 1.00 1.00 

At least one 0.47(0.43-0.52), -15*** 0.81(0.69-0.95), -3* 
Tobacco health knowledge (0-7 score) 1.27(1.20-1.35), 8*** 1.46(1.39-1.53), 15*** 

a 
Odds ratio, 95% confidence interval and t-statistic; adjusted for not stated, never tried, and don't know 

responses; *p<0.05, **p<0.01, ***p< 0.001 

 

 

The path model for adolescent female former smoking (Figure 1) included: one ultimate 

individual correlate, three social (distal I, distal II and proximal) correlates and two 
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environmental (distal II and proximal) correlates. Two distal II correlates: access to 

cigarettes and age first tried marijuana, were not significant. The factors in the social 

stream path showed the strongest direct associations with former smoking. Having 

friends who smoke and perceiving social benefits from smoking were most negatively 

associated with former smoking (β=-2.6, p<0.001 and β=-1.0, p<0.001, respectively); and 

having rules at home restricting smoking (β=0.9, p=0.001) was most positively associated 

with former smoking. Being in a senior grade had indirect associations with all factors. 

Tobacco health knowledge was indirectly associated with all upstream factors.  

All of the correlates maintained significance in the path model for adolescent male 

former smoking (Figure 2) which included: two individual (ultimate and distal I) 

correlates, three social (distal I, distal II and proximal) correlates and three environmental 

(distal I, distal II and proximal) correlates. The factors in the social and environmental 

stream paths showed the strongest direct associations with former smoking. Having 

friends who smoke was most negatively associated with former smoking (β=-2.4, 

p<0.001); and having easy access to cigarettes was most positively associated with 

former smoking (β=0.8, p=0.005). Grade had indirect associations with all factors. As 

with females, tobacco health knowledge was indirectly associated with all upstream 

factors. Access to cigarettes had strong indirect negative associations on social benefits 

from smoking (β=-1.2, p<0.001) and having any friends that smoked (β=-1.1, p=0.001). 

Home rules restricting smoking had a strong positive indirect effect on tobacco health 

knowledge (β=1.5, p<0.001). 
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Figure 2: Path model of associations between correlates of female youth smoking cessation measured by the 2008-2009 

Youth Smoking Survey as organized by the Theory of Triadic Influence 
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Figure 2: Path model of associations between correlates of male youth smoking cessation measured by the 2008-2009 

Youth Smoking Survey as organized by the Theory of Triadic Influence 

All p≤0.001 except *p<0.05 and **p<0.01 
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Discussion 

Of the Canadian grade 9 to 12 students participating in the 2008-2009 YSS, 16% of 

female smokers and 10% of male smokers reported smoking cessation. The distribution 

of current and former smoking between males and females differed on all variables 

except for having home rules restricting smoking and having friends that smoke. 

Females, especially those who quit smoking, tended to have greater tobacco health 

knowledge and less risk taking behavior, as indicated by trying marijuana at an older age. 

These findings add to the young former smoker profile by describing differences specific 

to sex. Males who have quit smoking tend to be in grade 12, report ‘easy’ access to 

cigarettes, are less risk-taking, skip class less often, have rules at home restricting 

smoking, and are less likely to have smoking friends as compared to males who continue 

to smoke. Females who are former smokers tend to be in grade 11 and 12, skip class less 

often, have rules at home restricting smoking, and are less likely to have smoking friends 

as compared to females who continue to smoke.  

Clues to the mechanisms behind cessation can be found by examining the path models. 

Males had a more complex path model with two additional upstream, distal I factors: 

easy access to cigarettes and older age of marijuana use (as a proxy for less risk-taking) 

from the environmental and individual streams, respectively. These variables were 

strongly associated with former smoking and had indirect effects on all downstream 

social and environmental factors. The indirect effect of cigarette access being negatively 

associated with having friends that smoke is hard to explain. In the past access to tobacco 

purchasing has been found to be greater among females as compared to males, suggesting 

greater adult permissiveness for smoking among females.(36) However, reporting easy 

access to cigarettes was evident only among males, signifying a possible shift in greater 

adult permissiveness for smoking to males or that those males are more likely to access 

cigarettes from social sources. More information is required to determine why quitters are 

more likely to report ‘easy’ access and specifically what kind of cigarette access quitters 

are referring to. 
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The key factors in the female path model were grade and all three social factors which 

had strong direct effects on former smoking and significant indirect effects on all 

downstream social and environmental factors. The social upstream, distal I factor, having 

rules at home restricting smoking, an important factor for smoking cessation among 

females and males, may be a promising target area for smoking cessation intervention. 

By promoting parents to provide smoke-free homes and making their children aware of 

these rules at an early age may strongly support smoking cessation.   

Branstetter et al.(19) found that having friends who smoke had indirect negative 

associations with motivation to quit, confidence in quitting, and cessation for males but 

not for females, while parental smoking had strong negative indirect associations for 

females with motivation to quit, confidence in quitting and cessation but no direct or 

indirect associations for males. Not having even one friend who smokes was strongly 

associated with former smoking for both sexes, but most strongly associated with former 

smoking among females; more research is required to examine whether students who 

stop smoking are choosing new non-smoking friends or are quitting together.  

Schools may be the ideal intervention setting for cessation programs as both sexes had 

significant proximal and distal I level factors that can be addressed at the classroom or 

school level. Positive Action, an evidence-based, character education program designed 

for schools is recognised for improving student behaviours including tobacco control, and 

already uses the TTI framework for understanding health behaviour and for suggesting 

new approaches for health promotion.(24) Looking at the TTI path models from a health 

promotion perspective strategies can be identified that influence behaviour within the 

three streams. Population health should focus on the distal and ultimate causes of health 

behaviour (contextual change), where these factors influence multiple behaviours more 

efficiently and in a more sustained way.  

Both male and female smoking cessation may be supported by public health campaigns 

that promote being smoke-free at home. Smoking cessation among males may also be 

supported by strategies that improve social competencies associated with risk-taking.(20) 

Influential factors for adolescents to stop smoking are largely social for both sexes. 

Incorporating parental support, developing communication and thinking skills to change 
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perceived norms regarding tobacco,(21) along with increasing tobacco health knowledge 

are important areas for intervention focus. 

This exploratory study is subject to a number of limitations. First, the cross-sectional 

nature of this study does not allow conclusions about causality. Assumptions of 

directionality were based on the TTI model; these findings cannot verify the model and 

longitudinal research is necessary to examine directionality and causality. The recursive 

path analysis only observed downstream effects and did not include bi-direction or lateral 

or upstream associations, no relationship loops or reciprocal causes were examined. 

Second, this study used secondary data and is confined to the measures and data 

collection of the 2008-2009 YSS. Many correlates of smoking were not measured (e.g., 

academic achievement, socioeconomic status, family structure, reason for quitting, etc.) 

which may supersede the correlates included in this analyses. Third, these self-report 

responses from grade 9 to 12 students collected in the classroom setting are likely 

influenced by social desirability bias and recall bias, especially with regard to risk taking 

behaviours such as smoking.(37,38)  

In addition, misclassification of smoking status likely occurred for former smoking due to 

the short time period (30 days) used for defining quitting and the low number of 

cigarettes smoked (100) used to establish smoking status. Only 28% of former smokers 

reported having at least one quit attempt, indicating that the majority of students in this 

group if asked would not identify themselves as ex-smokers. As defined, the ‘former 

smoker’ category is likely a dynamic group that includes intermittent smokers and 

students in the process of initiation. This misclassification would cause an underestimate 

of effect size when comparing to current smokers and an overestimate when comparing 

to never smokers. The effect observed for ‘easy’ cigarette access on the former smoker 

group may point to prevention strategies to stop initiators from progressing to more 

regular smoking. 

Despite these limitations, the present findings provide further evidence that there are 

important sex differences with regard to smoking cessation, and add support for the 

provision of sex-tailored smoking cessation interventions at school. More research is 



69 
 

required to examine how these differences should be best incorporated into the design of 

adolescent smoking cessation interventions. 

Conclusion 

This investigation further demonstrates important sex differences in youth former 

smoking. Social factors were most largely influential in female former smoking whereas 

environmental and individual factors in addition to social factors were directly and 

indirectly associated with male former smoking. More research is required to better 

understand how these sex differences may be incorporated into school-based intervention 

design to improve cessation success rates among adolescent smokers. 
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CHAPTER 4 

 

Conclusion 

 

Main Findings 

During the 2008-2009 school year 15% of Canadian grade 9 to 12 students reported 

smoking at least 100 cigarettes in their lifetime; of these students 12% had quit smoking. 

This prevalence of adolescent former smoking is in line with what has been observed 

previously, although it is in the higher range.(1,2) The short period for not smoking (30 

days) used to define former smoking is likely an overestimate of the number of youth that 

successfully quit smoking but is commonly used.(2) Only 28% of former smokers in the 

dataset reported having had at least one previous quit attempt, so it is difficult to label 

this group as successful quitters per se; the group likely contains a considerable 

proportion of intermittent smokers and spontaneous quitters who will start smoking 

again.  

If successful tobacco cessation requires a quit attempt, only 3% of the adolescent 

smokers in the dataset successfully quit smoking. However, not including spontaneous 

quitting seems too conservative, and would underestimate youth smoking cessation. 

Including intermittent smokers in the broader former smoking definition may not be too 

problematic, as intermittent smokers are more likely to quit in future.(3) For these 

reasons the broader two rule definition for former smoking was used: i.) have smoked 

100 or more cigarettes in her/his lifetime; and ii.) did not smoke in the last 30 days; this 

definition has commonly been used to describe successful smoking cessation among 

adolescents in previous research.(2,4,5) 

The 2008-2009 YSS was a useful tool for measuring characteristics differentiating youth 

former smoking from current smoking. Multivariate multinomial models fitting the 

Theory of Triadic Influence (TTI) framework (Chapter 2) revealed youth who 

successfully quit smoking represent a distinct, often intermediary, group of students from 
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current and never smokers, and have some similarities with both groups on certain 

environmental measures. For most measures, former smokers exhibit characteristics that 

are intermediate between current and never smokers in bivariate and multivariate tests. 

Former smokers have the highest tobacco health knowledge, are most likely to have 

attended an anti-tobacco event and report being least connected to school. Most 

characteristics (with two exceptions: self-esteem and age first used marijuana) remained 

significant in the full TTI model, suggesting that the reasons for quitting and the quitting 

process are complex. 

Social and environmental factors play the most important roles in differentiating former 

smokers from current smokers. These results confirm previous findings regarding social 

determinants associated with youth smoking cessation including having non-smoking 

parents and friends;(6-10) perceived positive mood effects and social benefits of quitting 

(11) and higher tobacco health knowledge.(8,10-14) Similarly, truancy and poor parental 

monitoring have been previously associated with substance use (including smoking) 

among students.(15) This profile of the young former smoker relative to never and 

current smoking youth mimics that which has been previously observed in a small 

comparative study that identified differences on individual (sex and grade), social 

(having parents and peers who smoke, perceived social acceptability and positive mood 

effects of smoking) and environmental (tobacco health knowledge) determinants.(8)  

Discrepancies with findings from previous studies occurred for self-esteem, cigarette 

access, sex and grade. Successful quitters had higher self-esteem than current smokers in 

the bivariate test, a finding reported in other studies;(6,9) but this factor did not remain 

significant in the full model. Another study reported no significant effect of sex or age 

with respect to being a former smoker,(7) however, former smokers were more likely to 

be female and in higher grades as compared to both current and never smokers. Lower 

cigarette availability has previously been reported to be associated with not smoking 

among youth,(16) alternatively youth who successfully quit smoking were more likely to 

report ‘easy’ rather than ‘difficult’ access to cigarettes which may reflect having  access 

to social sources through friends who have remained smokers.  
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With the exception of sex and grade, former smokers and current smokers did not differ 

much on individual factors. In comparison to never smokers, former and current smokers 

can be described as a senior female student (grades 10-12), who exhibits risk-taking 

behaviour such as first trying marijuana at a younger age, has lower self-esteem and more 

weekly spending money; this profile provides a useful target for youth cessation 

interventions. Future research examining why females decide to quit and how they are 

more successful in doing so would be worthwhile.  

Because there was a significant effect by sex on former smoking status, differences 

between males and females were examined based on correlates used in the TTI model 

comparing former and current smoking. Multivariate and path regression models were 

examined for each sex using the TTI framework with the goal of better informing 

smoking cessation intervention design (Chapter 3). Descriptive statistics showed females 

significantly differed from males on all correlates except for having friends that smoked 

and for having rules at home restricting smoking.  

Examining the indirect and direct associations between correlates in the TTI path models 

for both males and females showed that females had a less complex path model that was 

most influenced by social factors. The male path model included ‘easy’ access to 

cigarettes and older age of first marijuana use, a proxy for less risk-taking. These 

upstream, distal I factors had significant indirect effects on lower environmental and 

social factors. ‘Easy’ cigarette access was strongly associated directly with successful 

smoking cessation among males. Having friends who smoked was most strongly 

negatively associated with former smoking, and all social factors remained in the path 

models for both sexes.  

These findings add sex-specific traits to the young former smoker profile previously 

described. Males who have stopped smoking tend to be in grade 12, are less risk-taking, 

report ‘easy’ access to cigarettes and are less likely to perceive positive social benefit 

effects from smoking. They skip class less often, have rules at home restricting smoking, 

and do not have friends who smoke as compared to males that continue smoking. 

Females tend to be in grade 11 or 12; they skip class less often, have rules at home 
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restricting smoking, are less likely to perceive social benefits from smoking, and do not 

have friends who smoke as compared to females who continue smoking.  

Recommendations 

Based on study findings it appears that cessation occurs at a greater regularity among 

students in older grades (11 and 12). While tobacco programs directed at youth are 

largely oriented towards prevention,(17,18) the adoption of school based smoking 

cessation support should be made available to senior students in addition to ongoing 

prevention programs. Cessation is clearly an issue for young people,(2,19) particularly 

older youth, yet only limited resources exist to address it. 

The TTI model can facilitate pinpointing intervention areas that will specifically address 

these aspects of the student smoker’s life; this method has been found to be effective for 

improving health behaviours, including tobacco control, in schools.(20) Schools are an 

ideal setting for intervention as they are easily accessible to youth and cessation programs 

delivered in the classroom setting and in school-based health clinics have shown to be 

effective.(21) Even interventions reformatted to be implemented in the school setting 

have shown successful results.(22) Positive Action, an evidence-based, character 

education program designed for schools is recognised for improving student behaviours 

including tobacco control, and already uses the TTI framework for understanding health 

behaviour and for suggesting new approaches for health promotion.(20)  

Looking at the TTI models from a health promotion perspective strategies can be 

identified that influence behaviour within the three streams. Population health should 

focus on the distal and ultimate causes of health behaviour (contextual change), where 

these factors influence multiple behaviours more efficiently and in a more sustained way. 

Public health campaigns that promote being smoke-free at home may have a large impact 

on supporting youth smoking cessation. In addition, significant social (smoking friends 

and social benefits of smoking) and environmental factors (tobacco health knowledge and 

truancy), at the proximal and distal I levels relating to school in the TTI were associated 

with former smoking for both males and females. Increasing student skills and 
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knowledge about smoking would be beneficial to include in tobacco cessation 

programming, and has been found to be successful in other developed interventions.(23)  

In addition, these findings suggest cessation strategies should be made available to senior 

students and include small peer focused groups with objectives to change perceived 

norms regarding tobacco (social acceptability, social benefit effects and positive mood 

effects of smoking), increase tobacco health knowledge and incorporate anti-tobacco 

events as important components for a successful school-based smoking cessation 

intervention. The strong social correlates identified suggest the importance of family and 

peer support for quitting. Parents should be included to provide anti-tobacco support at 

home and be connected with adult smoking cessation interventions. Not having even one 

friend who smokes was the strongest correlate with former smoking, thus school based 

interventions must provide room for peer support and participation.  

Females and males present distinct characteristics; it is likely that sex-specific tobacco 

cessation strategies would be most effective. Males may be more receptive than females 

to interventions delivered to broader audiences, such as public health campaigns to better 

restrict cigarette sales to minors and to improve social competencies associated with risk-

taking.(24) Influential factors for adolescents to stop smoking are largely social for both 

sexes, thus incorporating parental education to promote smoke-free homes, developing 

communication and thinking skills to change perceived norms,(25) along with providing 

peer support and participation are important areas for intervention focus. Parents can be 

included through additional education to provide cessation support at home and be 

connected with adult smoking cessation interventions, methods which have reduced 

youth smoking.(26)  

To a large extent, measures from the Youth Smoking Survey were useful in describing 

successful quitting with correlates representing a broad range of types (environmental, 

social and individual) at different levels (from individual to population) as organized by 

the TTI. However, some dimensions were not represented. Socioeconomic status, family 

structure, depressive symptoms, quit self-efficacy and academic achievement are some 

additional measures that may be useful to include for a more complete profile. It would 
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also be useful having information regarding reasons for quitting, perceived difficulty of 

quitting and reasons for relapse. 

Strengths 

This is the first study to examine a broad range of correlates with youth smoking 

cessation guided by a conceptual framework. The use of a conceptual framework (the 

TTI) in combination with a school-based intervention framework (Positive Action) 

proven to improve a variety of student health behaviours, including tobacco control,(20) 

lends merit to the recommendations put forward. In addition, this study examined a large, 

nationally representative sample of Canadian school students with a reasonable 

participation rate of 73% which reflects population rates. Findings from this study add 

valuable insight into the adolescent profile of tobacco cessation with additional 

descriptors specific to sex.  

Limitations 

This study is subject to a number of limitations. First, the cross-sectional nature of this 

study limits conclusions to those of association only and no conclusions of causality can 

be made. Assumptions of directionality were based on the TTI model, and the findings 

cannot verify the model. Longitudinal research is necessary to examine directionality and 

causality. Second, only students enrolled in Canadian high schools were sampled; those 

youth who do not attend high school were not included, therefore findings cannot be 

generalised to all adolescents.  

Third, this study used secondary data and is confined to the measures and data collection 

of the 2008-2009 YSS. Many correlates of smoking were not measured (e.g., depressive 

symptoms, socioeconomic status, family structure, reason for quitting, self-efficacy etc.) 

which may supersede the correlates included in this analyses. Fourth, self-report 

responses from grade 9 to 12 students collected in the classroom setting is likely 

influenced by social desirability and recall bias, especially with regard to deviant 

behaviours such as smoking history.(27,28)  
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Fifth, misclassification of smoking status likely occurred for former smoking due to the 

short time period (30 days) used for defining quitting and the low number of cigarettes 

smoked (100) used to establish smoking status. Only 28% of former smokers reported 

having at least one quit attempt, indicating that the majority of students in this group if 

asked would not identify themselves as ex-smokers. As defined, the ‘former smoker’ 

category is likely a dynamic group that includes intermittent smokers and students in the 

process of initiation. This misclassification would cause an underestimate of effect size 

when comparing to current smokers and an overestimate when comparing to never 

smokers. The effect observed for ‘easy’ cigarette access on the former smoker group may 

better point to prevention strategies to stop initiators from progressing to more regular 

smoking. 

Sixth, a recursive path analysis was used by sex assuming unidirectional downstream 

causalities from the TTI model, bi-directional or lateral or upstream associations were not 

tested, therefore loops or reciprocal relationships were not examined. Lastly, some 

measures from the YSS (social acceptability, positive mood effects and social benefits of 

smoking) have not been intrinsically validated or tested for reliability with the YSS, and 

may not be suitable operational measures. 

Future research 

These findings identify important correlates of youth smoking cessation which should be 

examined further. Not having even one friend who smokes was most strongly associated 

with former smoking, longitudinal research is required to examine whether students who 

stop smoking are choosing new friends who do not smoke or choose to quit together. 

With regard to student access to tobacco, in the past access tobacco purchases have been 

found to be greater among females as compared to males suggesting greater adult 

permissiveness for smoking among females.(29) However, reporting easy access to 

cigarettes was evident only among males in this study, suggesting there may have been a 

shift in greater adult permissiveness for smoking to males or that males are more likely to 

access cigarettes from social sources. Alternatively, they may have more unwanted social 

cigarette sources more than females. This would be an interesting qualitative question to 

explore further.  
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More information is needed to help uncover the reasons adolescents quit smoking as this 

is an important part in developing motivational strategies in cessation interventions. 

Some quantitative studies suggest the primary reason adolescents wish to quit smoking is 

for future health reasons.(30-33) Concerns about physical appearance,(32,34) the cost of 

cigarettes,(6,32) and athletic performance,(31,32) especially among males,(31) have also 

been reported to be important motivators by young smokers. As more senior female 

students are successful quitters, perhaps females change friends as they prepare for post-

secondary education, or they may be more likely to ‘grow out of smoking’ at an earlier 

age.  

The present findings provide further evidence that there are important sex differences 

with regard to smoking cessation, and add support for sex-tailored smoking cessation 

interventions at school. More research is required to examine how these differences 

should be best incorporated into the design of adolescent smoking cessation 

interventions. In addition to examining why and how female senior students tend to be 

more successful quitting smoking, more research to examine additional measures such as 

socioeconomic status, depressive symptoms and family structure may be helpful in 

providing a more complete profile. Longitudinal studies are required to observe the 

transition to former smoking over a longer time period, to test determinants as predictors 

of successful quitting and to examine intermittent smoking.  

Summary 

More resources are needed to support smoking cessation for young people. School-based 

interventions may increase awareness for smoking cessation support programs and may 

be ideal access points for youth. Adolescents who successfully quit smoking are 

distinctly different from current smokers. Targeting senior students in peer focused 

groups, with the aim of changing perceived norms regarding tobacco and increasing 

tobacco health knowledge, promoting anti-smoking activities, as well as receiving anti-

tobacco support from home may be important strategies to include in youth cessation 

program development.  
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The TTI was a useful framework to organize the measures from the YSS to develop a 

useful profile for targeted interventions. In comparisons with never and current smokers, 

successful quitters exhibit distinct characteristics from and are generally more similar to 

current smokers with respect to individual factors (self-esteem, risk taking and spending 

money). Youth who successfully quit smoking tend to be female in senior grades often 

exhibiting traits intermediate between never and current smokers, with two exceptions, 

they are most likely to report ‘easy’ access to cigarettes and have the highest tobacco 

health knowledge.  

In addition, the TTI was useful to provide recommendations of important areas for 

intervention focus based on the associations observed. School, family and friend 

networks are important environmental and social influences that must be considered to 

support successful smoking cessation. Specifically, school-based smoking cessation 

programs should aim to provide tobacco education to students and their parents, promote 

anti-tobacco events, encourage peer support and participation and focus on changing 

perceived norms regarding tobacco.  

Further research is required to determine why young smokers quit and how they do so. 

Longitudinal research is necessary to examine the quitting process of young smokers. 

Questionnaires need to include a broad range of correlates by type and level of influence 

associated with quitting and be tailored to assess the reasons for quitting, the duration of 

remaining smoke-free and reasons for relapse. Examining sex differences is crucial for 

providing more targeted strategies. 

This investigation profiles adolescent smoking cessation and further demonstrates 

important sex differences in youth former smoking. Social factors were most influential 

in successful cessation among females whereas environmental and individual factors in 

addition to social factors were directly and indirectly associated with successful cessation 

among males. More research is needed to better understand how these sex differences 

may be incorporated into school based tobacco cessation intervention design to improve 

cessation success rates among adolescent smokers. 
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